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lpedynpexdeHue

lpexde 4em npucmynamse K pabomam rno MOHMaxy
ob6opydoeaHusi, He06x00UMO 8HUMameJibHO
usyyums GaHHbIlU AokymeHm u Kpamkoe
pykoeodcmeo (Quick Guide). MoHmax u
3Kcnyamayusi o6opydoeaHusi O/KHbI
npoeodumbcsi 8 coomeemcmeuu ¢ mpeboeaHusiMu
OdaHHO20 OOKyMeHMa, a mak»xe 8 coomeemcmeuu ¢
MecmHbIMU HOpMamu U rpasunamu.

1. YKazaHus no TexHukKke 6e3onacHocTM

lpedynpexdeHue

Akcnnyamayusi daHHo20 o6opydoeaHusi O0JKHa
npou3eodumbcsi nepcoHa oM, enaderoujum
Heo6xo00uMbIMU 05151 3MO20 3HaHUsIMU U
onbImom pa6omsl.

Jluya c oepaHu4eHHbIMU ¢hu3uvyecKumu,
YMCMmeeHHbIMU 803MOXXHOCMSAMU, C
O2paHUYeHHbIMU 3PEeHUeM U CJTyXOM He OOJIKHbI
donyckambcs K 3Kcnayamayuu 0aHHO20
ob6opydoeaHusi.

Hocmyn demel k 0aHHOMy o6opydoeaHuto
3anpeujeH.

1.1 O6wume cBeaeHUs 0 JOKYMEHTe

MacnopT, PykoBOACTBO MO MOHTAXY U 3KCMNyaTauuu, Aanee no
TEKCTY - PyKOBOACTBO, COAEPXKUT NPUHLMNMATbHBbIE YKasaHus,
KOTOpble AOIMKHbI BbIMOHATLCS NMPU MOHTaXe, aKcnnyatauum n
TeXHU4Yeckom obcnyxuBaHum. MoaTomy nepes MOHTaXOM U
BBOJOM B 3KCMnyaTaLuio oHn 06s3aTenbHO AOMKHbI ObITb
N3yYeHbl COOTBETCTBYOLLMM 0BCMNYXMNBaOLLMM NEPCOHANOM UMK
notpe6utenem. PykoBoACTBO AOMKHO NOCTOSIHHO HAXOAUTLCS Ha
MecTe akcnnyaTaummn obopynoBaHus.

Heobxoanmo cobnogatb He ToNbko obwme TpeboBaHUs No
TexHuke 6e3onacHoCTU, NpuBeLeHHble B pasaene «YkasaHus no
TexHuke 6e30MacHOCTMY, HO U cneLmarnbHble ykazaHus no
TexHuke 6e3onacHoOCTH, NPMBOAMMbBIE B APYTMX pasaenax.

1.2 3HayeHMe CUMMBOMOB U HagnNUcen Ha usaenuu

YkazaHusi, NOMeLLEeHHbIe HEeMOCPEACTBEHHO Ha 06opyaoBaHNY,
HanpumMep:
+ CTperika, ykasbiBalollas HanpasieHne BpalleHus,

+ 0603HayeHue HanopHoro naTpybka Ans nogayn
nepekaynBaemoi cpeapbl,

OOMKHbI cobrniofaTbesi B 06513aTenbHOM NOPsiAKE Y COXPaHSATLCS
Tak, YToObl UX MOXHO ObINIO NPOYNTaTb B M0G0 MOMEHT.

1.3 KBanudukauunsa n obyuyeHme obecnyxmnsatrowero
nepcoHana

MepcoHarn, BbINOSHALWMIA 3KCAyaTauuio, TeXHUYeckoe
o6cnyrBaHWe U KOHTPOSIbHbIE OCMOTPbI, @ TAKXE MOHTaX
060pyaoBaHNA, OOMKEH UMETb COOTBETCTBYIOLLYHO BbINOMHAEMON
paboTe kBanudgukauuo. Kpyr Bonpocos, 3a KOTopble nepcoHarn
HeceT OTBETCTBEHHOCTb U KOTOPbIE OH [OKEH KOHTPONMPOBAaTb,
a TakXe 0611acTb €ro KOMNeTeHLUN JOMKHbI TOYHO
onpefenaTbcs notpedutenem.

1.4 OnacHble nocneacTBUA HecobNAeHUs yKa3aHUN
no TexHuke 6e3onacHoOCTU

HecobniogeHune ykasaHuii no TexHuke 6esonacHOCT MOXeT
nosreYyb 3a cO6OW Kak onacHble NoCcNneACcTBUA ANSA 340POBbSA 1
XW3HU YernoBeka, Tak U co3A4aTb OMAaCHOCTb Af1S OKpYyXatoLwen
cpefnbl 1 obopyaoBaHus. HecobnofeHne ykasaHuii No TexHUKe
6€30NacHOCTV MOXET TaKXXe MPUBECTU K aHHYIMPOBaHUIO BCEX
rapaHTUiHbIX 0683aTenNbCTB MO BO3MELLEHMIO yulepba.

B yacTtHOCTH, HecobnogeHne TpeboBaHUN TEXHUKMN

©e30MacHOCTU MOXEeT, Hanpumep, BbI3BaTb:

* 0TKa3 BaxHenwunx dyHkumii obopygoBaHus;

* HeOeNCTBEHHOCTb NpeAnucaHHbIX METO40B TEXHUYECKOTO
06CNyXMBaHUS U PEMOHTA;

* OMacHyl cUTyauuto Ans 340POBbs U XKU3HM NepcoHana
BCNeacTBME BO34ENCTBUS INEKTPUYECKMX U MEXAHUYECKNX
aKkTopoB.



1.5 BbinonHeHue paboT ¢ co6nogeHneM TeEXHUKN
6e3onacHocTu

Mpu BbINOMHEHNUW PaGOT AOMKHbI COBMIOAaTLCS NPUBEAEHHbIE B
faHHOM [JOKyMEeHTe yKa3aHusi no TexHuke 6esonacHocTu,
CyLLeCcTBYiOLLME HALMOHamNbHbIe NPEANUCAHUS MO TEXHUKE
6e30mnacHOCTH, a Takxke Nobble BHyTPEHHUE NpeanmMcaHus no
BbINOMHEHWI0 paboT, akcnnyaTauum o60pyaoBaHNs U TEXHWKe
6e3onacHocCTu, AelcTByOWMe y noTpebuTens.

1.6 Yka3aHusa no TexHuke 6esonacHocTu Ans
notpebuTensa unu obcnyXXuBarLiero nepcoHana

» 3anpeleHo 4eEMOHTMPOBaTb UMEILLNECS 3alUTHbIE
orpaxzaeHus NoABUXKHbIX Y3I10B 1 AeTanen, ecnu
oGopyaoBaHMe HaxoauTCs B aKCnyaTaumm.

*  HeobxoavMO UCKMIOYNTL BO3MOXHOCTb BO3HUKHOBEHUS
0nacHoOCTU, CBA3aHHOW C 3NeKTpoaHepruent (6onee nogpobHo
cMOTpUTE, Hanpumep, npeanucanduns MY n MecTHbIX
3HeprocHabxatoLwwmx NpeanpusaTun).

1.7 Yka3aHus no TexHMKe 6e3onacHOCTU Npu
BbIMOJSIHEHUU TEXHUYECKOro o6cnyXuBaHus,
OCMOTPOB U MOHTaxa

MoTpebuTtenb AomkeH o6ecneyunTb BbINONHEHME Bcex paboT no
TEXHUYECKOMY 0OCIYXMBAHUIO, KOHTPObHBIM OCMOTpPaM U
MOHTaXy KBannduunupoBaHHbIMI cneyuanncTamu,
[ONyLIEHHBIMM K BbIMOMHEHUIO 3TUX paboT 1 B OCTATOYHON Mepe
03HAKOMIEHHbLIMU C HUMW B XOA4€e NoAPOBHOro nayyeHus
pyKOBOACTBA MO MOHTaXy M aKCnnyatayuu.

Bce paboTbl 0653aTenbHO AOMKHBI NPOBOANTHLCS NPy
BbIKNOYEHHOM 0GopynoBaHuu. [lomkeH 6e3ycrnoBHo
cobntofaTbcs NOpsSAOK AeCTBUI Npy ocTaHOBKe 0bopyaoBaHus,
OMWCaHHbIV B PYKOBOACTBE MO MOHTaXy U 3KCnnyaTauuu.

Cpaasy e Mo okoHYaHuu paboT AoMKHbI 6bITb CHOBA
YCTaHOBJIEHbI UIN BKITHOYEHbI BCE EMOHTVPOBAHHbIE 3aLUNTHbIE
1 NnpefoxpaHuTenbHble yCTPoCTBa.

1.8 CamocTosiTenbHOe NnepeoGopyaoBaHue U
U3roToBrieHMe 3anacHbIX y35iI0B U AeTanen

MepeobopynoBaHue nnu moagndmrkaLmo ycTpomucTs
paspeLuaeTcs BbINOMHATL TONBKO MO COrNacoBaHuWio ¢
N3roToBUTENEM.

CDVIpMeHHbIe 3anacHble y35ibl U eTanun, a TakXxe paspelleHHble K
MNCMOMb30BaHNI0 PUPMON-UIrOTOBUTENEM KOMNJiekTytune,
npun3BaHbl obecneynTb HaJEeXHOCTb aKcnnyatayunu.

I'IpmmeHeHme y3nos un netanen Opyrnx I'IpOM3BO,EI,VITeJ'Iel7I MOXeT
Bbl3BaTb OTKa3 N3rotoBuUTENA HECTU OTBETCTBEHHOCTb 3a
BO3HUKLUME B pe3yribTaTe 3TOro nocneacteus.

1.9 HeponycTumMble pexXuMbl aKCnyaTauum

SkcnnyaTaunoHHas HafexHOCTb nocTaBnsemoro obopynosaHus
rapaHTUpyeTCcsi TONbKO B Clly4ae NPpUMEHEHWs B COOTBETCTBUN C
yHKLUMOHanNbHbIM Ha3HavYeHneM cornacHo pasgeny «ObnacTb
npvMeHenusy. NpeaenbHO 4ONYCTUMbIE 3HAYEHUS, yKa3aHHble B
TEXHUYECKNX AaHHbIX, AOMKHbBI 06513aTenbHO cobntoaaTbcs BO
BCEX CInyyasx.

2. TpaHCNOPTUPOBKA U XpaHeHUe

TpaHcnopTupoBaHue 060pyaoBaHNs creayeT NPOBOAUTL B
KPbITbIX BaroHax, 3akpblTbiX aBTOMAaLUNHAX, BO3AYLUHbIM, PEYHbIM
nn60 MOPCKUM TPAHCNOPTOM.

YcnoBusa TpaHCNoOpPTUPOBaHUSA OGOpy,CI,OBaHMSl B 4actu

BO3JENCTBUS MEXAHNYECKMX (PaKTOPOB JOMKHbI
cooTBeTcTBOBaThL rpynne «C» no FOCT 23216.

Mpw TpaHCNOpPTMPOBaHUM ynakoBaHHOe 060pyAoBaHNE AOMKHO
ObITb HAa[IEKHO 3aKpenIeHo Ha TPaHCMOPTHBIX CPeACTBax C
Lenbto NpefoTBpaLleHNsl CaMONpPOU3BOSbHbIX NepeMeLLeHni.
YcnoBus xpaHeHns 060pyAoBaHNs AOMKHbI COOTBETCTBOBaTb
rpynne «C» FTOCT 15150.

MakcrManbHbI HadHaYeHHbI CPOK XpaHEeHUs cocTaBnseT
3roga.

TeMnepaTypa okpyxatowiei cpeabl NpyU XpaHeHUU U
TpaHCNoOpTUPOBKe

OT1-30 °C po +60 °C.

3. 3HayeHUe cCMMBONOB U HaanNucen B
DOKYMeHTe

lpedynpexdeHue
Hecob6ntodeHue daHHbIX yKa3aHUl Moxem umemsb
onacHsble st 30opoebs 1tdel nocredcmaus.

lpedynpexdeHue

HecobnrodeHue 0aHHbIX yKa3aHUl MoXxem
cmame NpuUYuUHOU NopaxkeHUsl 3eKMpuU4ecKuM
MOKOM U UMemb onacHble O71s1 XU3HU U
30opoebsi nodel nocredcmaust.

lpedynpexdeHue

KoHmakm c eopsiqumu noeepxHocmsmu
o6opydoeaHusi MOXem npueecmu K oo2am u
MSKKUM MesleCHbIM M08PEeX0eHUSIM.

Yka3aHusi no mexHuke 6e3onacHocmu,

BHuMaHue| HeebIMnoIHeHUe KOMopbIX MOXXem 8bi38amb
omka3 ob6opydoeaHusi, a makxe e20 rnospexoeHue.
PekomeHdayuu unu ykazaHusi, obrea4aroujue
pabomy u obecneyuearowue 6e3onacHyro
3aKcnnyamayuro obopydoeaHusi.

Nt

Al AHanorosbIli BXo4.

AL CurHan TpeBoru, HeJoNyCcTMMOE 3Ha4YeHMe Ha
HWXHeM npegene.

AO AHanoroBbIli BbIXOA.

AU CuvrHan TpeBoru, HeonNycTUMOE 3Ha4YeHne Ha
BEpPXHEM npegene.

B CnocobHOCTb KOHTaKTa MPUHUMATb TOK U

XOA HanpaBnaTb ero Kk GND Bo BHyTpeHHel cxeme.

Bo3moxHOCTb NogaTtb TOK U3 TepMuUHana Ha

Bbixoa Toka BHELWHIOK HArpysky, 4epes3 KOTOPYH OH A0JKeH
BEPHYTbCH K 3eMIe.

DI LindppoBon Bxoa.

DO Lindposoi BbIxoA.

V30 ABTOMAaTMYECKNI BbIKtOYaTenb ¢ PyHKUMen
3alnTbl NPU yTEYKE Ha 3EMII0.

FM PYHKUMOHAMNbHbLIN MOAYIb.
Lindposown gatumk Grundfos.

GDS [aTuyuk yctaHaBnmBaeTCcs 3aBOLAOM-
Npon3BOANTENEM Ha HEKOTOPbIX Hacocax
Grundfos.

GENIbus ®PuUpMeHHbIN cTaHAapT WrHbl cBA3n Grundfos.

GND 3asemnenve.

Grundfos Eye  CBeTOBOW MHAMKATOP COCTOAHMS.

Hwn3koe HanpsxeHne 1 pUCcK NopakeHns

LIVE 3NEKTPUYECKMM TOKOM NPU KacaHWM KOHTaKTOB.
OTKPBITBIN KONNEKTOP:

oC KoHurypmpyembiin BbIXOA, C OTKPbITbIM
KONNEKTOPOM.

PE 3awunTHoe 3a3emneHue.

3alnTHOE CBEPXHU3KOE HanpsxXeHune.
HanpsixeHune, He NpeBbllLaloLLee CBEPXHU3KOro

3CHH NPV HOpMarbHbIX YCIIOBUAX U YCNOBUAX
€AMHUYHON HEeNCNPaBHOCTU, 3@ UCKITIOYEHVEM
3aMblKaHNS Ha 3eMJI1t0 B APYrnX Lensx.
BesonacHoe cBepxHU3Koe HanpskeHve.
HanpsixeHune, He NpeBbllLaoLLee CBEPXHU3KOro

BCHH NPV HOpMarbHbIX YCIIOBUAX U YCIIOBUAX
€ANHNYHON HeNCNpPaBHOCTK, BKMOYas
3aMblKaHNS Ha 3eMI1t0 B APYrvX Lensx.
OpuHapHbin Hacoc TPE2, 6e3 ycTaHOBNEHHOTO

TPE2 Ha 3aBOAe AaTyuka nepenaga AaBneHnsa u
TemnepaTypbl.

CpaBoeHHbIN Hacoc TPE2, 6e3 ycTaHOBNEHHOIO
Ha 3aBoje JaT4yuka nepenaja AaBreHus u
TemnepaTypbl.

TPE2D

OpavnHapHbI Hacoc TPE3, ¢ ycTaHOBMNEHHbIM Ha
TPE3 3aBoje fJaTyuMKoM nepenaja AasneHus n
TemnepaTypbl.

CpaBoeHHbIN Hacoc TPE3, ¢ ycTaHOBNEHHbIM Ha
3aBofe JaTyvMKoM nepenaja AaBreHns n
TemnepaTypbl.

TPE3 D

Pycckun (RU)
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4. O6wue cBegeHns o6 uspenuun

[laHHOe pyKOBOACTBO MO MOHTaXY W 9KCMIyaTauum npuMeHsieTcst
K Hacocam Grundfos TPE2 (D) n TPE3 (D).

Hacocbl ocHalleHbl YaCTOTHO-PErynMpyeMbIMu
3MeKTpoABUraTensiMm C NOCTOSIHHBIMW MarHUTamu,
npegHasHavyeHHbIMU Ans 0AHOMAa3Horo unu TpexdasHoro
NMOAKMIOYEHNS K CETU SNEKTPONUTaHUS.

Hacocbl TPE2 1 TPE3 npeactaBnsitoT coboi KOMNMEKCHbIN psf
LIMPKYNSLMOHHBIX HACOCOB CO BCTPOEHHOW CUCTEMON
perynupoBaHusi, o6ecneymBatoLLeli cornacoBaHne
NPOU3BOANTENBHOCTM Hacoca ¢ hakTudeckumm TpeboBaHmaMm
cuctemMbl. Bo MHOrMX cucteMax 31o NpuBOAUT K 3HAYUTENBHOM
3KOHOMWW SHEPTUU, CHUXKEHMIO LLIYMOB OT TEPMOPETYNUPYOLLUX
KnanaHoB M Apyro nogo6HON apMaTypbl, @ TakXkKe K ynyylleHuto
ynpaBnsieMOCTN CUCTEMbI.

Hy>KHbIN Hanop MOXHO HACTPOMTb C MOMOLLbIO MaHENM
ynpaBneHus.

Hacoc gocTyneH B ABYX BapuaHTax:
*  CMNPOTOYHON YACTbIO U3 YYTYHa;
* CNPOTOYHOM YACTblO U3 HEPXKABEIOLLEN CTanw.

Hacocbl BbinyckatoTCs CO BCTPOEHHbIM YHMUBEPCANbHbIM
haTyukoM nepenaja gasneHus u temnepatypbl (TPE3) unu 6e3
Hero (TPE2).

Bo Bcex BapuaHTax UCNOMHEHUS HACOC AOCTYNEH C (hraHUeBbIM
npucoeavHeHnemM. Moaenu ¢ NpoTOYHONM YacTbio U3 YyryHa
OOCTYMNHbI B OAMHApHOM U caBoeHHOM (D) BapraHTe ¢ AaT4yuKkoM
nasneHuns n 6es.

KoHcTpyKkumns

Hacocbl TPE2 n TPE3 aBnsitoTCSt 04HOCTYNEHYaTbIMU
LeHTpOBEXHBIMU HAacocaMu ¢ naTpybkamu B NUHUIO.
BcacbiBatowuin n HanopHkI NaTpybky UMEKT OQUHAKOBbIE
OnameTpbl. YNNOTHEHME Barna Hacoca — TOpLEBOE OAUHAPHOE
HepasrpyxeHHoe. Ban Hacoca n mydTa Ansi coeauHeHus ¢
anekTpoaBuraTenem npeacTaBnsaoT cobow eanHbIN y3en,
COEAMHEHHbIV C MOMOLLbIO CBapku TpeHuem. KoHCTpyKuus
Hacoca No3BOMseT CHATb FOMOBHYIO YacTb Hacoca
(anexkTpogsuratens, oHapb 1 paboyvee Koneco) 6e3 NosnHoro
JeMoHTaxa Hacoca ¢ Tpybonposoaa.

CpaBoeHHble Hacockl NpeacTaBnsaloT coboi ABe napannefnbHo
coefMHEeHHbIe ronoBHble YacTu (paboyee koneco, TopLeBoe
ynnoTHeHWe, Ban, anekTpoasuratenbs) B O4HOM Koprnyce.
BcTpoeHHbIn 06paTHbIN knanaH cABOEHHOro Hacoca
OTKPbIBAETCA MOTOKOM I'IepeKaHI/IBaEMOVI KNOKOCTU U
npensaTcTByeT 06paTHOMY TOKY XUAKOCTU Yepes3 pe3epBHbIi
Hacoc.

PagunanbHblie n oceBble ycunusa BoCnpuHMMarTCa
noALWNNHUKaMKU anekTpoasuraTend, no3ToMy AONOJTHUTESIbHbIE
NoALUNMHUKN HACOCHOM 4YacTu He Tpe6leTCF|.

Hacocbl MMeloT crieaytoLme OTIMYUTENbHBIE OCOGEHHOCTY:
*  KOHTpOIsep, BCTPOEHHbI B 6OK ynpaBneHus;
* naHenb ynpaBreHus Ha 6rioke ynpaBneHus;

* BnoK ynpaBrieHns roTOB K yCTaHOBKE AOMONHUTENbHbIX
CIM-mogaynew;

* BCTPOEHHbIN AaTyuK nepenaga AaBrneHns n AaTtynk
TemnepaTtypsbl (Mogenu TPE3, TPE3 D);

*  YYryHHbIV UM CTanbHOW KOpnyc Hacoca;
*  Hanuuue CABOEHHbIX BEPCUIA;

* OTCYTCTBME HEOBGXOAMMOCTM BO BHELLHEN 3aliuTe
anekTpoaBuraTens;

¢ Tennouns3onAaunoHHbIE KOXYXN ONnA O4MHapPHbIX HAcoCOoB,
npegHasHavYeHHbIX 414 MOHTaXa B CUCTeMax OTonneHud,
NOCTaBNAKTCA B KOMMJEKTe C HACOCOM.

Ona mogenen TPE3 u TPE3 D

JaTunk nepenaga gaBreHus U 4aTynk TeMnepaTypbl HAXOAMTCA
B KOpMyce Hacoca B kaHarie Mexzy BcachlBaloLLMM U HanopHbIM
naTpy6kamu. [JaTunkn CABOEHHbIX HACOCOB YCTaHaBMNMBAOTCS B
TEX e KaHamnax, U Hacocbl, TakuMm 06pa3oM, perucTpupyoT
nepenag AaBlieHVs U TemnepaTtypy Nno TeM e ToYKaM.

Yepes kabenb gaTynk nepegaeT anekTPUYECKnin curHan
TemnepaTypbl cpeAbl 1 Nnepenaja AaBneHus Ha Hacoce B
KOHTponnep, HaxoAsALWMmMncsa B 6noke ynpaBrneHus.

B cnyyae noTepu curHana ot AaTunka Hacoc HaunHaeT paboTaTb
Ha MakcumManbHo YacToTe BpalleHus. [Tocne ycTpaHeHus
HencnpaBHOCTU HAacCOC NPOAOIKMT paboTaTb COrmacHo
3afaHHbIM NapameTpam.

Hanunuve paTunkos nepenaga gaBneHua n temnepatypbl gaeTt
3HauvnTenbHblE NpenmMmyLlecTBa:

* BbIBOJ NOKa3aHW aT4YMKOB Ha AWCNNEN Hacoca B pexume
peanbHOro BpeMEHWY;

*  TMOMHbIA KOHTPOSb COCTOSIHUS Hacoca;

*  un3amepeHune paboyen Harpysku Hacoca Ans TOYHOro n

onTUMarnbHOro ynpaBreHusi HACOCOM U, ClieA0BaTENbHO,
NOBbILIEHUSI €r0 3HEProd(HEKTUBHOCTM.

Bup Hacoca TPE2, TPE3 B paspese 6e3 anektpoasuraTtensi
npuBeAeH Ha pucyHke 1.
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Puc. 1 Paspes Hacoca TPE2, TPE3
Mo3. [HOetanb MaTepuan EN/DIN
1 Kopnyc Hacoca YyryH EN-GJL-250 EN1561
HepxaBetowas ctanb EN1.4308
2 Pabouee Komnosut PES-GF30
Koneco
3 LUWenesoe HepykaBetowas ctanb EN 1.4404
YNNoTHEHNE
4  ®oHapb YyryH EN-GJL-25 EN1561
Hacoca HepxaBetoLas ctanb EN1.4308
BTopunuHoe EPDM
YNNoTHEHNE
[MoBopoTHas kapbug Bonbdpama
4acTb kapbug KpemMHUs
TOpLEBOro
YNIOTHEHNUS
HenoasuxHas yrnepoa (NponuTaHHbIN
yacTb CMoOnoWu)
Topueeoro kap6u kpemHus
YNIOTHEHNUS
5 Ban HepyxaBetowas ctanb EN 1.4404
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Mo3. PacwwudpoBka

1  TunoBoe o603HayYeHne Hacoca

N

Mogenb (07 — rog narotosneHus, 02 — Hegens
N3roToBNEHMWS)

HomunHanbHas nogava

HomuHanbHbIM Hanop

MakcrumanbHas 4yactoTa BpawieHunsa

ol |lw

MakcumanbHoO gonyctumoe gasnexHune/
Makc. TemnepaTypa nepeka’ymBaeMon XUaKOCTH

7  MEI (MWHMManbHbIN MHOEKC 3HEProaddEKTUBHOCTH)

8 Knao

9 CrpaHa 13rotosneHus

TunoBoe o603Ha4YeHne

TPE|3|D| 80 |120| -S | -A | -F | -A |-BUBE

Tunosou psag

3: Co BCTPOEHHbIM
naTtyvMkoM nepenaga
OaBneHus u
TemnepaTypbl

2: bes BCTpoeHHOro
naT4yvka nepenaga
naBneHus u
TeMnepaTypbl

OpvHapHbI Hacoc

D: CABOEHHbIV HAacoC

HomuHanbHbin anameTp (DN)

Mpumep

MakcumanbHbI Hanop [aMm]

S: Co BCTpPOEHHbIM JaTUYNKOM nepenaga
[aBneHus u TemnepaTtypsbl

N: Be3 BCTpoeHHOro gatyuka nepenaga
[aBMeHUs U TemnepaTypbl

Tun Hacoca

A: basoBas Bepcus

I: ®naHubl PN6

X: CneunanbHasi Bepcusi

Tun npucoeanHeHUnA

F: dnaHueBoe npucoegnHeHne

Tun maTtepuanoB

A: basoBas Bepcus

I: MpoToyHas yacTb 1 hoHapb Hacoca M3 HepxaBeloLlew
ctanu 1.4308

Kon TopLeBoro ynnoTHeHUs

PaguocBsasb

Hacocbl cogepxaT pagnobnok Ans ANCTaHLUOHHOTO
ynpaBneHus, SBRASIOLWNIACA yCTPONCTBOM Kknacca 1.

MocpencTBom faHHOro paamMobnoka oHW MOTYT NOAAEPXUBaTL
cBs3b ¢ nporpammont Grundfos GO Remote n gpyrumum
N3aenusiMn aHanormyHoro Tuna.

B HekoTopbIx cnyvasax MoxeT noTpeboBaTbCA MCNONb30BaHNE
BHeLUHelN aHTeHHbl. OHa gomxHa 6biTb 0fobpeHa komnaHuen
Grundfos; ycTaHOBKY aHTEHHbI JOMKEH OCYLLEeCTBNATh
MOHTaXHUK, 0A006peHHbIN koMmnaHuen Grundfos.

AKKymynsaTopHas 6aTapes

Hacocbl, ocHalleHHble pacluMpeHHbIM yHKLMOHANbHbLIM
mogynem (FM 300), BkntoyatoT NMTUEBO-MOHHYI0 BaTapeto.
BaTtapesi He cofepXuT pTyTH, CBMHUA 1 KagMus.

5. YnakoBKa 1 nepemMelyeHue
5.1 YnakoBka

Mpu nonyyYeHnn o6opynoBaHMs NPoBepbLTE YNaKkoBKY U camMo
obopyaoBaHne Ha Hann4yne NoBpeXaeHni, KoTopble MO GbITb
nony4eHbl Npu TpaHCNopTMpPoBKe. MNepen TeM Kak BbIKUHYTb
yNakoBKY, TLWaTellbHO MPOBEPbLTE, HE OCTANUCh NN B HEl
[OKYMEHTbI U Menkue aetanu. Ecnv nonyyeHHoe obopynoBaHue
He COOTBETCTBYET BalleMy 3aka3sy, obpaTuTechb K NOCTaBLUUKY
o6opyaoBaHus.

Ecnu obopynoBaHve noBpexaeHO Npu TPaHCNOPTUPOBKE,
HemMeANeHHO CBSXXUTECh C TPaHCNOPTHOW KOMMNaHWen n
coobLwunTe nocTaBLLKy 060pyAoBaHMS.

[MocTaBLuk coxpaHsieT 3a coboi NpaBo TwaTernbHO OCMOTPETb
BO3MOXHO€ MoBpexaeHue.

Hacoc noctaBnsieTcsi ¢ 3aBoAa-M3roToBUTENS B KAPTOHHOM
KopobKe C AepeBsiHHbIM AHOM, MPUCNOCOGNEHHON Ans
TPaHCNOPTUPOBKU NMPU NOMOLLM BUIIOYHOTO NOrpy3ynka unm
aHasorMyHoro TPaHCMNOPTHOIO CpeacTBa.

5.2 MNepemewieHune

lpedynpexdeHue

Cnedyem cob6nrodamb o2paHUYEHUSI MECMHbIX
HOPM U Mpasusi 8 OMHOWEHUU MOOBLEMHbIX U
nozpy304HO-pa32py304HbIX pabom,
ocywecmenisieMblX 8pPYy4HYI0.

3anpewaemcs noOHUMamb o6opydoeaHue 3a
;
numarowjuli kaberneb.

lpedynpexdeHue

TPE2 D, TPE3 D: PacnonoxeHHoe 8 yeHmpe
Koprnyca Hacoca pe3b6ogoe omeepcmue He
JOJIKHO Ucnosib308ambcsi 011 nodLema u
mpaHcrnopmupoeKU, mak Kak OHo Haxooumcsi
HUWXe yeHmpa msixecmu Hacoca.

[Ons nogbema Hacoca HeobX0AMMO NCMNONb30BaTb HENMOHOBbLIE
ctponbl. CM. pucyHku 2 u 3.
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6. ObnacTb NpUMMeHeHus

Hacoc npegHasHayeH ansa nepekavymBaHUs YNCTbIX, HEBA3KUX,
HEroproYmnX XXUAKOCTEN, HEe CoAepX)aLLnx TBép,ElbIX BKITIOYEHUM
N BOJTOKOH, KOTOPbIEe MOTYT OKa3blBaTb MeXaHNU4eCcKoe Unu
XUMMyeckoe BO3[EeNCTBME Ha Hacoc.

Mpumeps:
* BOAA ANA CUCTEM LieHTpanbHOro OTonneHus (ka4ectso BoAbl

OOJ)KHO COOTBETCTBOBATb Tpe6OBaHI/IFIM NPUHATbIX
CTaHOapToB OJ1d BOAbI B cuctemMax OTOI'IJ'IeHI/IH);

* OoxnaxpgatoLune XnakocTu;
* ObITOBblEe CUCTEMbI FOPSIYEro BOOOCHabXeHMS;
*  MPOMbILUINEHHbIE XXUAKOCTY;

* yMsirYeHHas Boja.

[MepekaynBaHue XUAKOCTEN C NIIOTHOCTbIO /UMW KUHETUYECKOM
BSI3KOCTbIO BblllIEe, YEM Y BOAbI, MPUBOAUT K CrieayroLemy:

* 3HauyMTenbHOE NajeHune AaBMeHns;
*  CHWXEHME NPOM3BOAMTENIbHOCTM MMAPABINYECKON CUCTEMBI;
* pocCT aHepronoTpe6neHus.

B Takux cnyyasx Hacoc AomKeH OblTb OCHaLLEeH
anekTpogBuraTenem 6onbliero Tunopasmepa.

[Mpn BO3HMKHOBEHMM BONPOCOB obpallaniTecb B KOMMaHUo
Grundfos. KonbueBble yNnoTHEHNS U3 3TUNEH-NPONUNeH-aAneH-
Kayuyka, ycTaHaBnvMBaeMble B CTaHAAPTHOW KOMMMeKTauuu, B
OCHOBHOM NMOAXOAAT ANS BOAbI.

Ecnu B Boge copepxaTtcsi MMHeparnbHble/CuHTeTu4Yeckne macna
U XMMUKaTbl, TMG0, MOMUMO BOAbI, MEpeKavmBaloTCa apyrue
XngKocTun, Heobxoanmo BbibUpaTe COOTBETCTBYOLLNE
KOmnbLieBbIE YNIIOTHEHUS.

TemnepaTtypa nepekaymBaeMon XUAKOCTU:
o1 -25 °C no +120 °C.

MakcumanbHas TemMmnepartypa XnaKoCTu 3aBUCUT OT TUNa
MeXaHU4eCKoro ynioTHeHusa Bana n Tmuna Hacoca.

B 3aBMCUMOCTM OT MCNONHEHUSA YyTYHHOW KOHCTPYKUUK 1 cchepbl
NPUMeEHEeHNs Hacoca, MakcMmarnbHas TemnepaTypa XuakocTu
MOXeT OblTb OrpaHnyeHa MeCTHbIMM HOPMamMu 1 NpaBunamu.
MakcumanbHasa TemnepaTypa nepekaymBaeMon XUaKoCTu
yKasaHa Ha pupMeHHol Tabnuyke Hacoca.

7. MpnHUMN gencrTeuaA

MpuHumn paboTel HacocoB cepun TPE2, TPE3 ocHoBaH Ha
MOBbILUEHMUN AaBIEHNS KUOKOCTU, ABUXKYLLENCS OT BXOLHOMO
naTpy6ka kK BbixogHoMy. [MoBbILLIEHNE JaBNeHUs NPOUCXOAUT
nyTem nepefayun MexaHu4ecKon aHeprum ot Bana
anekTpoaBuraTens yepes MydTy Bany Hacoca u
HenocpeacTBEHHO XMUAKOCTU NOCPeACTBOM BpallatoLLerocs
paboyero koneca. XXnakocTb Te4eT OT BXOAA K LieHTpy pabouero
Koneca u ganblue BAOMb ero nonatok. Nog gencrenem
LLEHTPOBEXKHBIX CUIN CKOPOCTb XUOKOCTU YBENUYNBAETCS,
crnepoBaTteribHO, pacTeT KUHeTUYeckas aHeprus, kotopas
npeobpasyeTcs B AaBnexve. CnvpansHas kamepa (ynuTka)
npefHasHadeHa ans cbopa xuakocTn ¢ paboyero koneca u
HanpaBreHUs ee K BbIXO4HOMY naTpyoKy.

8. MoHTaXx MexaHU4YecKon yacTtu

MpedynpexdeHue

Mpu nepekayueaHuu 2opsiyell UNU X0s100HOU
JXudkocmu criedyem UCKJIIOHUMb
803MOXXHOCMb COMPUKOCHOBEHUS MepcoHana
C 20pSIYUMU UJTU XOJI0OHBIMU 108EPXHOCMSIMU.

YcTaHoBWTE Hacoc B CYyXOM, XOPOLLUO BEHTUITNPYEMOM, HO
Hernpomepsawuiem mecTe.

Mpwu ycTaHOBKEe HAaCOCOB C OBaslbHbIMU OTBEPCTUSAMU NoA 6onT BO
dnaHue Hacoca (PN 6/10) ncnonbayiTte Wwaibbl, Kak mokazaHo Ha
puc. 4.

MoHTax

TMO1 0683 1997

Wanba Hacoc

Puc. 4 Vicnonb3oBaHue wanb ans oBanbHbIX OTBEPCTUN NOA
6onThI

CTpenka Ha Koprnyce Hacoca nokasblBaeT HanpasneHue notoka
nepeka4ymBaeMon XUaKoOCTU.

Hacoc moxeT ycTaHaBnBaTbCsA B FOPU3OHTANBHbIX UMK
BepTUKanbHbIX Tpy6onpoBoaax.

BHuManmne Jeuzamenb HU 8 koeM cryyae He QoJIKeH 6bImb
HU)Xe 20pu3oHmMasibHol NIo0CcKocmu.
[ns ocMoTpa 1 CHATWUA ABUraTens Unu KpblKY Hacoca

HeobxoAMMo ocTaBUTb Haf ABuraTenem npoctpaHcTeo B 300 Mm.
Cwm. puc. 5.

TMO5 7916 1613

Puc. 5 Tpebyemoe npocTpaHCTBO Hag ABUratenem

CpABOeHHble HacoChl, yCTaHOBIIEHHbIE B FOPU30HTAIbHbBIX
TpybonpoBoaax, AOMKHbI ObITb OCHALLEHbI aBTOMaTUYECKUM
BO3yXOOTBOAYMKOM B BEPXHEN YacTu kopnyca Hacoca. Cm. puc. 6.

ABTOMaTUMYECKUI BO34YyXOOTBOAYUK HE BXOOAUT B KOMMNNEKT
NOCTaBKW.

TMO5 7983 1713

Puc. 6 ABTOMatnyeckuin Bo3gyxo0TBOAYMNK

Ecnu TemnepaTypa nepekavymBaeMon XUAKOCTU NagaeT HxXe
TemnepaTypbl OKpy»XatoLleln cpefbl, B nepnos npocTos B
anekTpoABuratene MoxeTt obpasoBaTbCs KOHAEHCAT.

B aTom cny4ae npoBepbTe, UTO OAHO M3 APEHAaXHbIX OTBEPCTUM

BO bnaHLue anekTpoaBuUraTens oTkpbITO 1 HanpasneHo BHN3. Cm.
puc. 7.

TMO5 7917 1613

Puc. 7 [lpeHaxHoe oTBepcTMe BO hraHue asuratens

Ecnu coBoeHHble HacoCkl UCMONb3YTCA AN NepekadnBaHns
xXugkocten ¢ Temnepatypon Huxke 0 °C, BOASIHOM KOHOeHcaT
MOXET 3aMep3HYTb U MPUBECTMU K 3aCTPEBAHNIO MyDThI.



|'|p06nemy MOXHO YCTpPaHUTb, YCTaHOBUB HarpeesaTesibHbl€
aneMeHTbl. [10 BO3MOXHOCTU HAaCOC AOIKEH yCTaHaBnMBaTbCA
Tak, 4To6bl Ban aniekTpoaBuraTena Haxoausnca B
rOPN30OHTaNbHOM MOJIOXEHUN. Cm. puc. 6.

Cob6ntodalime ycnoeus, yka3aHHble
e pa3dese 11. Ycnoeus akcnnyamauyuu.

8.1 Tpy6onpoBop,

YcTaHoBWTE 3amnopHble knanaHbl o 06e CTOPOHbI OT Hacoca,
4TOObI M36exaTb HEOBXOAMMOCTN ONOPOXKHEHUS CUCTEMbI, ECIN
notpebyeTcsi NpOBECTU Kakme-nmbo TexHu4eckune munm
cepBUCHbIe paboTbl.

Hacoc nogxoaut ons YCTaHOBKW Ha prGOHpOBO,D,e npu ycnosuu,
41O ANnAa pr6 obecneveHa Hagnexalias onopac obeunx CTOpPOH
Hacoca.

OpfuHapHble Hacochl NpefHa3HayeHbl TONMbKO AN YCTaHOBKU Ha
TpyGonpoBoae. YcTaHOBKa CABOEHHbLIX HACOCOB NPOU3BOAUTCS C
MOMOLLIbIO MOHTAXXHOTO KPOHLUTEWMHA UMW MIITbI-OCHOBAHUS.

Mpu ycTaHoBKe TpyGONPOBOLOB cleayeT CneanTb 3a TeM, YTo6bI
Harpyska oT Tpy6onpoBOOB He NepefaBanach Ha Kopnyc
Hacoca.

BcachbiBatowas v BbinyckHas TpyObl 4OMKHBI UMETb HaAnexaLymn
AvameTp ¢ y4ETOM AaBneHust Ha BXoAe B Hacoc.

Bo n3bexaHne HakonneHns ocagka He ycTaHaBnmMBanTe Hacoc B
CcamoW HNXHEN TOYKe CUCTEMBI.

Tpy6onpoBoab! AOMKHbI GbITh YCTAHOBMEHbI TaK, YTOOLI
NCKNIOYNTb 06pa3oBaHue BO3ayLLHbIX NPOOOK, 0COOEHHO Ha
CTOpPOHe BcacbiBaHusl Hacoca. Cm. puc. 8.

TMO0O0 2263 0195

Puc. 8 MNpaBunbHas koHpUrypauus Tpy6onpoBoaos Ha
CTOPOHE BCacbIBaHNA

3anpewaemcs akcnayamupoeams HacoC Ha
3aKpbimyro 3a08UXKKY, MaK Kak 3mo Moxxem

npusecmu K noebiweHUr memmnepamypbi/
obpa3oeaHuto napa e Hacoce u, kak crnedcmeue,
noepexdeHuUr Hacoca.

Ecnu nmeeTca puck Toro, 4To Hacoc MoxeT paboTaTb Ha
3aKpbITYH 3a[BVXKY, MOACOEAVHUTE K BbIMYCKHOW Tpybe
riepernyckHo kaHan/apeHax, YTobbl HAacocC nepekaynBan
MUHUMarbHOE KONMMYeCTBO XNAKOCTU. [ipeHaxHas NMHUS MOXeT
COEAMHATBLCS, HanpuMep, ¢ peaepByapoM. MuHuMansHoe
3HayeHue pacxofa A0SKHO 6biTb paBHO 10 % OT BENUYMHbI
pacxofa npu MakcrMarnbHOW NPOU3BOAUTENBHOCTY.

Pacxopa n Hanop npu MakcumarnbHOW NPOU3BOANTENBHOCTH
ykasaHbl Ha pMpMeHHoN Tabnuyke Hacoca.

8.2 PacnonoxeHue KNeMMHOW KOPOGKMU

lpedynpexdeHue

lMeped Ha4Yanom pabom Heob6xodumo
y6edumsbcsi, ymo numaHue Hacoca 6b1/10
OMKJTHOYEHO 1o KpaliHell Mepe 8 meYyeHue

5 MuHnym.

Heo6x00umo uckmro4ums 803MOXHOCMb
cnlyyaliHo20 8KJTHOYeHUS 3/IeKmpPonumaHus.

KnemmHas kopobka MoxeT ObITb yCTaHOBMEHa B ntoboe
nonoxeHwue.

YT0Obl N3MEHNTH NOMNOXEHNE KITEMMHOWN KOPOOKU, HEOOXOANMO
chenatb cnegyouee:
1. OcnabbTe 3aXXMMHOE KOMbLo, CKpennsoLiee
anekTpoaBuraTenb 1 Hacoc.
2.MoBepHUTe anekTpoaBUratens B TpebyeMoe nonoxeHue.
3. 3aTaHuMTE 3aXMMHOE KObLO.

8.3 NnuTta-ocHoBaHue

CABOEHHbIE HACOChl UMEIT Pe3b60oBbIE OTBEPCTUS B HUXKHE
YyacTu kopryca Hacoca. OTBepCTUSt MOXKHO UCMOMb30BaTh AN
MOHTa)a MMnTbl-OCHOBaHWS.

8.4 N3onsauus

He usonupytiime ¢gpoHapb Hacoca, m. K. u3-3a
amozo 6ydym 3adep)xueambCsi 8ce naphbil,
8bIx00dsiujue U3 yrniaomHeHus easna, memMm caMbIM
8bI3bl8asi KOpPPO3ur. 3akpbimue ¢hoHapsi
usonsAyuel makxe 3ampydHum ocMomp u
mexHuYyecKoe obcnyxueaHue.

[ina n3onsumm Hacoca crnepymnTe MHCTPYKUMSM, NPpUBEAEHHbIM Ha
puc. 9.

A

TMO5 7918 1613

Puc. 9 N3onsauuna HacocoB TPE2, TPE3

Mo3. OnucaHue

A Bes nsonsauun

B [MpaBunbHas nsonayus

C HenpaBunbHas nsonauns

8.5 OxnaxaeHue anekTpoaBuUraTens

Ans obecneyeHuss docmamo4YH020 oxJsiaxkdeHusi

anekmpodeuzamens paccmosiHue (D) mexdy

MopYOoM KOXyxa eeHmusissmopa u cmeHou unu
Yka3zaHue

opya2umu HernoO8UXHbIMU 06bekmamMu OOJ/IKHO

cocmaesismb MUHUMyM 50 MM He3agucumo om

pa3mepa anekmpodeuzamens. Cm. puc. 10.

~y

D L

TMO5 5236 3512

Puc. 10 MnHumanbHoe paccTtosiiue (D) oT anekTpoaBuratens
[0 CTeHbl NN APYrUX HEMOABUXHbIX 0O bEKTOB

8.6 MoHTax BHe nomMelleHus

Mpu MOHTaxe BHe NomeLleHusi HeobxoanMo obecneynTb
3anekTpoaBuUraTenb NOAXOASLUNM KOXYXOM, YTOBbI UCKITIOUUTb
obpasoBaHue KoHaeHcaTa Ha 3NIeKTPOHHOM 06opyaoBaHUN.
Cwm. puc. 11.

Mpu ycmaHoeke Koxyxa Ha anekmpodeuzamesie

Yka3aHue | cobrodalime yka3zaHusi, npueedeHHbIe 8

pa3sdese 8.5 OxnaxdeHue anekmpodsuzameris.

Koxyx formkeH 6biTb 4OCTAaTOYHO 60MbLUMM, YTOObI
anekTpoaBuUraTenb He NoABeprancs BO3AeNCTBUIO NPsSIMbIX
COMHeYHbIX Ny4ven, Aoxas unu cHera. Komnanusa Grundfos He
NOCTaBNAET KOXYXMU.

B 30Hax c BbICOKOWN BMaXHOCTbIO BO3yXa pekoMmeHayeTca
Mcnosnb3oBaTb BCTPOEHHYHO beHKLl,I/I}O noagorpesa npu npocTodax.
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Puc. 11 MNpumepsbl 3alMTHBIX KOXYXOB (He NocTaBnsoTCA
komnaHuen Grundfos)

8.7 N3ameHeHMe pacnosioXXeHUsA naHesnu ynpasneHus

[MaHenb ynpaBneHnst MOXXHO NoBepHYTb Ha 180 °.
CnepyWite npuBeAEHHBIM HUXE UHCTPYKLUSM.
1. OTBUHTUTE YeTbipe BUHTa (TX25), yaepKvBaoLwmnx KpbILKY
KNEeMMHOW KOPOoBKH.

Puc. 12 OTBMHYMBaHNE BUHTOB

2. CHUMUTE KPbILLKY KIIEMMHOW KOPOGKM.

Puc. 13 CHATME KPbILLKM KNEMMHO KOPOOKM

3. HaxxmuTe Ha ABa CTONOpHbIX BbicTyna (no3. A) n
yAepXuBanTe ux B 3TOM NONIOXKEHUN, OQHOBPEMEHHO
OCTOPOXHO MOAHMMUTE NNACTMACCOBYIO KPbILLKY (N03. B).

Puc. 14 Noabem nnacTmMaccoBON KPbILLKK

4. MoBepHUTE NnacTMaccoByto KpblLLKy Ha 180 °.

YkasaHue | He nepekpy4uealime kabesib 60sbwe 4em Ha 90°.
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TMO5 7919 1613

TMO5 5351 3612

TMO5 5352 3612

TMO5 5353 3612

TMO5 5354 3612

Puc. 15 MNoBopoT nnacTMaccoBOW KPbILWKK

5. MomecTuTe NnacTMaccoByHO KPbILKY 0OpaTHO Ha YeTbipe
pe3uHoBbIX BbicTyna (no3. C). Yoegutecb B TOM, 4TO
CTOMOpPHbIE BbICTYMbI (N03. A) pa3MeLleHbl NpaBubHO.

TMO5 5355 3612

Puc. 16 MNMoBTOpHas ycTaHOBKa NnacTMacCoBOW KPbILIKK

6. YcTaHOBMUTE KPbILLKY KIIEMMHOI KOpobkM 1 ybeamTtecs B TOM,
4YTO OHa Takxe noBepHyTa Ha 180 °, a KHOMKM Ha NaHenu
ynpaBfieHns coBnaarT C KHOMKaMM Ha NnacTMacCcoBOW
KpbILLIKE.
3aTtaHuTe YeTbipe BuHTa (TX25) ycunuem 5 Hwm.

TMO5 5356 3612

Puc. 17 YcTaHoBKa KpbILLKM KIIEMMHO KOPOBKM

JononHutenbHas MHhopMaLms Mo MOHTaxy 060pynoBaHus
npusegeHa B Kpatkom pykosogcTtse (Quick Guide).



9. Mopgknro4yeHue 3NeKTpoobopyaoBaHUA

MopknioveHne SﬂeKTp0060pyFlOBaHVI$I OOJKHO BbINOJTHATLCA B
COOTBETCTBUN C MECTHBIMW HOpMaMU U NpaBunamMmun.

Y6enuTech, 4TO 3Ha4YeHnsa paboyero HanNpPsKEHNs 1 4acToThl
TOKa COOTBETCTBYIOT HOMUHAMbHbLIM AaHHbBIM, YKa3aHHbIM Ha
dupmeHHon Tabnnyke.

lpedynpexdeHue

lNeped ebinonHeHUeM coeOUHeHUlU 8 KIleMMHOU
Kopobke Heob6xodumo 3apaHee (MUHUMYM 3a 5
MUHYym) omk/ro4Yumb 3J1eKmponumaHue.
Heo6xodumo uckno4yums 803MOXHOCMb
c/yy4aliHo20 eKJ1H0YeHUsl 3JIeKmpPOonuMaHus.
Anekmpodeuzamesib AosKeH 6bIMb NOOKIHOYEH
K 8HEWHeMY MHO20[OJIIOCHOMY cemeaomy
ebIKJIlo4ameJsito 8 coomeemcmeuu ¢ MeCMHbIMU
HOpMaMu u npaeunamu.

Anekmpodeuzamesib He06x00UMO 3a3emMIuUMb U
3aujumums om KOC8eHHO20 KOHMakma e
coomeemcmeuu ¢ MECMHbLIMU HOPMaMu U
npasunamu.

Ecnu kabesnib 3s1ekmpornumaHusi Noepexo0éH, oH
doJsnmkeH 6bImb 3aMeHéH uz2omoesumersiem,
cepeuCHbIM UeHmpoM uz2omoeumerns unu
KeanuguyupoeaHHbIM MepCcoHaIom
coomeemcmeyrou,e2o ypPoeHs.

Mompe6umens unu nuyo/op2aHusayus,
ebINMoIHSAIULUe MOHMaX, Hecym
omeemcmeeHHOCMb 3a NpasusibHoe
nodknroYeHue 3a3eMIeHuUsl U 3auumsl
coomeemcmeuu ¢ MeCmHbIMU HOPMamueHbIMU
nosioxeHusimu. Bce onepayuu 00smKHbI

8bINMNoJIHAMmbCA KeanucpuuupoeaHHblM
crneyuasiucmom.

9.1 3awuTa oT ygapa TOKOM, KOCBEHHbIW KOHTaKT

lMpedynpexdeHue

Anekmpodeuzamesib He06x00UMO 3a3emMIUMb U
3awumums om KOC8eHHO20 KOHMakKma e
coomeemcmeuu ¢ MECMHbLIMU HOPMamu U
npasunamu.

MpoBoAa 3aWMTHOro 3a3eMreHusl Bceraa gOIMKHbl UMETb
LLBETOBYIO MapkuMpoBKy xenToro/aeneHoro (PE) nnu xentoro/
3eneHoro/cuHero (PEN) ugeTa.

3awumTa ot nepexoAHOro HanpsixxeHmsa B cetun
SneKTpo,quraTenb 3allnLeH OT NepexoaHOoro Hanps>XXeHns B CETU.

3awmTa anekTpoaBuratens
[iBuratenb He TpebyeT BHELLHEW 3aLnThl.

OnekTpoABUraTenb OCHALLEH TENNOBOW 3aLLUTON U OT MeAEeHHO
HapacTalLmMX Nneperpy3ok 1 61oKNPOBKY.

9.2 dneKkTponutaHue

9.2.1 OgHoa3Hoe HanpshkeHue NUTaHus
1x200-240 B - 10 %/+ 10 %, 50 'y, 3aWMTHOE 3a3eMIeHNe.

MpoBepbTe, YTO 3Ha4YeHUst paboyero HanNpPsXXeHUs N YacToTbl
TOKa COOTBETCTBYIOT HOMUHAlbHbLIM AAHHbBIM, YKa3aHHbIM Ha
(UpMeHHO Tabnnyke.

Ecnu anekmpodeuzamerib nocmasJsisiemcsi Yepes
cucmemy 3azemneHusi IT, cnedyem
ucnosb308ame coomeemcmeayrouwull
anekmpodesuzamerib ¢ cucmemol 3azemneHusi IT.
O6pamumecsb 8 komnaHuto Grundfos.

KoHLbl NpoBOAOB, BLIBOAUMBIX B KITEMMHYHO KOPOBKY
anekTpoaBUraTens Hacoca, AOMKHbI OblTb MakcuManbHO
KOPOTKMMW. VICKnoYeHnem SABNsiETCSl NPOBOA 3aLUUTHOrO
3a3eMreHust, 4nMHa KOTOPOro AOMXHa BblOMpaTbCs Takon, YToObI
OH O0TCOeAUHWUIICS NocneaHnm, ecnu kabens 6yaeT crnyyanHo
BblpBaH 13 pe3bboBoi kabenbHOM MydThI.
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Puc. 18 MNMpumep nogknioveHns K ceTn anekTpoasuratens c
BbIKIlOYaTENeM 3NEKTPONUTaHUSA, NNaBknuM
npepgoxpaHuTenemM u 4ONONHUTENbHON 3aLUUTON
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Puc. 19 lNMoagkntoyeHune k ceTu, ogHodasHble
anekTpoaBuraTenu

9.2.2 Tpexdra3zHoe HanpskeHne nuTaHus
3 x380-500 B - 10 %/+ 10 %, 50 'y, 3awmTHOE 3a3emrieHue.

Ymo6bi He donycmumsb MJ10X020 KOHMakma

coeduHeHul, ybedumecb 8 mom, 4Ymo rnociie
BHumaHue

noodknroYeHUs1 kabesiss numaHusi KlieMMHasi

kopobka L1, L2 u L3 nmomHo cudum 8 2He30e.

lMpu HanpsikeHuu numaHus ebiwe 3 x 480 B,

Yka3saHwue | 50 'y, 3a3emneHue ya2s080U MO4YKU He

donyckaemcsi.

[MpoBepbTe, 4TOOLI 3Ha4YeHUsA paboyero HanpsXeHUs 1 YacToThbl
TOKa COOTBETCTBOBANM HOMUHANbHLIM AaHHbIM, YKa3aHHbIM Ha
drpmeHHo Tabnnyke.

Ecnu anekmpodeuzamerib NoOKr04Yaemcs Yyepe3

cucmemy 3a3emneHust IT, cnedyem ucnonb3oeame
coomeemcmayrowjuli anekmpodeu2amerib ¢

cucmemoui 3azemseHust IT.

O6pamumech 8 komnaHur Grundfos.

KoHLbl NpOBOAOB, BEIBOAMMBIX B KIIEMMHYI KOPOBKY
anekTpoABuraTens Hacoca, 4OMKHbl 6bITb MakCMManbHO
KOPOTKMMU. VcKntoueHneM SBRSIETCS NPOBOA 3aLLUTHOMO
3a3eMmeHust, AnnHa KOTOPOro AOSKHA BbIGUPATLCS Takow, YToObI
OH 0TCOeAUHUICS NocneaHnM, ecnu kabenb byaeT crnyyanHo
BblpBaH 13 pe3bboBoii kabenbHON My ThbI.
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Puc. 20 MNMpumep NogkNYEHNA K CeTH anekTpoasuraTens ¢
BbIKJIlOYATENEM 3NEKTPONUTaHUS, 3anacHbIMU
npefoxpaHnTensaMu n JONOMHUTENbHOW 3aMTON

TMO5 3942 1812
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Puc. 21 MogkntoyeHne Kk ceTu, TpéxdasHble dNeKTpoaBMraTenm

9.3 JononHuTenbHasa 3awmrta

9.3.1 OgHoa3Hble aneKkTpoaBUraTenu

Mpy NoAKIOYEHUN 3NIEKTPOABUTaTENS K AIEKTPUYECKO
yCTaHOBKe, Ha KOTOPOI B Ka4eCTBE AONOMHNUTENBHON 3aLUUTbI
MCMONb3YITCS aBTOMATUYECKMIA BbIKIOYaTeNb TOKa yTEYKM Ha
3eMII0 UMK BbIKMOYaTeNb KOPOTKOrO 3aMblKaHWUS Ha 3eMIIHo,
Takue BbIKMIOYATENN AOMKHbBI UIMETb MapKUPOBKY CO
crneayownmy o6o3HavyeHUaMu:

N
M ¥30

lpu ebi6ope aemomMamu4ecKo20 ebIKoYamesisi

¢ QyHKyuel 3aujumsl NPU yme4ke Ha 3eMJ110 Unu

ebIKJIFoYamerisi KOPOMKO20 3aMbiKaHUs Ha
YkasaHue

3ems1t0 He06x00UMO yHumbieamb CyMMapHYH

ymeuKy moka ece2o asiekmpoobopydoeaHusi 8

ycmaHoeke.

9.3.2 Tpéxdba3Hble aneKkTpoaBUraTenu

Mpu noaknNioYeHNN anekTpoaBUraTens K aNeKTpu4eckon
YCTaHOBKE, Ha KOTOPOW B Ka4eCTBE AOMNOMHUTENbHOW 3aLUNThI
MCNoNb3yTCA aBTOMaTUYECKUIA BbIKtoYaTeNb TOKa YTEYKM Ha
3eMITI0 UMK BbIKIoYaTeb KOPOTKOro 3aMblKaHUS Ha 3eMIH0,
MCMONb3YTCA BbIKMOYATENMN CreayoLLlero Tuna:

*  OHW JOMXHbI pearmpoBaTb Ha TOK YTEYKU U OTKINKOHATbCA Npu
KpaTkoBpeMeHHOM UMNYJTIbCHOM TOKe YyTEe4YKWU.

* OHM JOMKHBI OTKIIOYaTb YCTPONCTBO NPYU BO3HUKHOBEHWUMN
nepeMeHHbIX TOKOB yTeYKM, a TakxKe TOKOB yTeYKN C
NMOCTOSIHHOW COCTaBNSAOLLEN, B TOM YMCe NyNbCUPYIOLLMX 1
CrnaxeHHbIX.

[ina TakMx anekTpoABuratenen HeobxoanmMo ncnonb3oBaTb
aBTOMaTUYECKU BblkNtoYaTenb ¢ PYHKLMEN 3alnTbl NpU yTeyke
Ha 3eMII0 UNW BbIKOYaTeNb KOPOTKOrO 3aMblKaHUS Ha 3eMIT0
Tuna B.

Takue BbIKMOYaTENN AOMKHBI UIMETb MapKUPOBKY CO
crnegyowmMmn 0603Ha4YeHNSIMUA:

~ J—
AN || ———]| Y30

lMpu 8bl60pe asemomMamu4ecKo20 8biK/iro4amerss
Cc (bym(uuel? 3awumebl npu yme4ykKke Ha 3eMJ1r0 unu

Vrasanme | €2/K/1I04amens KOpOmMKo20 3aMbikaHUsl Ha
3ems1t0 He06x00UMO yHumbieamb CyMMapHYH
ymeuyKy moka ece20 asiekmpoobopydoeaHusi 8
ycmaHoeke.
3awwmTa ot acummeTpum has

OnekTpoasuraTenb He06Xo0AMMO NOAKMYATb K UCTOYHUKY
nutanua B cootBeTcTBUM ¢ MOK 60146-1-1, knacc C.

370 06ecneunT KOppeKTHY paboTy anekTpoaABUraTens npu
acuMmmeTpumn gas.

Tak>ke 3TO rapaHTUpyeT AONTOBEYHOCTb KOMMNOHEHTOB.
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9.4 Knemmbl coeguHEeHUN

OnucaHus 1 0630pbl KNEMM COeAUHEHNI B JaHHOM pasaene
NPUMEHUMbI U K OAHOMA3HbIM, U K TpexdasHbIM
aneKkTpoaBuUraTensam.

KonuyecTtBo knemMMm 3aBuUcKT OT hyHKUMOHanbHoro moayns (FM).

YcTaHOBNEHHbIV MOAYINb MOXHO MAEHTUULMPOBATL NO
hupmeHHo Tabnnyke anektpogsuratens. Cum. puc. 22.

VARIANT

FM :

TMO5 7928 1613

Puc. 22 NpeHTudunkaumnsa dyHKLNOHANBHOrO MOAY NS

9.4.1 Knemmbl coegUHEHUI, pacluMpeHHbIN PYHKUNOHaNbHbIN
moaynb (FM 300)

PaclimnpeHHbIn yHKLMOHaNbHbI MOAYIb NOCTaBSAETCA TONbKO
B Ka4yeCcTBe AOMNOSTHUTENbHOro 060pyA0BaHUSA.

PaclmpeHHbIn MoAylb MMeeT crneayrune BO3MOXHOCTHU
noAKINK4YeHus:

* TPV aHanorosbIX BXOAA;
*  O[VH aHarnoroBbIi BbIXO/;
* [Ba BblAeNEeHHbIX LMMPOBbLIX BX0Aa;

¢ [OBa HacTpaumBaeMbIX LWICprBbIX BXo4a/Bbixoda C OTKPbITbIM
KOJJTEKTOPOM;

* BXOZA M BbIXo4 umdposoro gatyuka Grundfos;
« paBa Bxoga Pt100/1000;
OBa Bxoga gatyuka LigTec;

e [Ba BbIXOAa pene curHanusauuu;
* wuHa GENIbus.
Cwm. puc. 23.

Lugppoeotii 8xod 1 HacmpoeH Ha 3agode u
cnyxum 9Ans 3anycka/ocmaHoea, pa3oMKHymas
uensb - 9ns1 ocmaHoea. Mexdy knemmamu 2 u 6 Ha
3aeode 6bls1a ycmaHoeJsieHa nepeMbiyKa.

:
CHuMume nepemsbliyKy, ecnu yugpoeoli exod 1
6ydem ucnonb3o08ambCs 8 Kayecmee 8HeWHe20
3anycka/ocmaHoea usiu s Kakol-nu6o uHol
8HewHel yHKyuU.

B kayecmee Mepbi MpedocmopoXxHocmu

npoeoda, komopskie Heo6xodumovnodkmoqamb K
yKa3aHHbIM 2pynnam coeduHeHul, cnedyem
mujamesibHO u3onupoeams o eceli OsIUHe.

* Bxoabl 1 BbIxoAbl
Bce Bxoabl n3onnpoBaHbl OT MOAKIIOYEHHbIX K 31eKTpoceTn
yacTel anekTpoobopyaoBaHMS C MOMOLLbI YCUITEHHON
N30M5LMKN 1 ranbBaHNYeCKN pasBsidaHbl C APYrUMuy
anekTpouensiMu.

Ha Bce knemmbl ynpasneHnda nogaetca 6e3onacHoe
CBEPXHU3KOE HanpsaxXeHue, 4To obecneunBaeT 3awuTy oT ygapa
TOKOM.



* Bbixoabl pene curHanusaumun
-Pene curnanusaumm 1:

LIVE:

K OaHHOMY BbIXO4Yy MOXeT ObITb NOAKMOYEHO HanpsaxeHune

0o 250 B nepemeHHoOro Toka.
BCHH:

Bbixoa ranbBaHUYecky U30NUPOBaH OT APYruX Leneil.

Takum 06pa30M, K BbIXOOHbIM KJ1leMMaM MOXXHO NOAKJTHYUTb

paboyee unu 6esonacHoe CBEPXHU3KOE HaMNpsKeHWe.

—-Pene curhanunsauyum 2:
BCHH:

Bbixoa ranbBaHW4eCckn M30NMpoBaH OT APYrux Lenen.

Takum o6pa30M, K BbIXOOHbIM KJleMMaM MOXXHO NOAKITH4YUTb

paboyee unu 6esonacHoe CBEPXHU3KOE HaMNpsKeHe.

* MMutaHune ot cetun (knemmbl N, PE, L unun L1, L2, L3,

3alnMTHOE 3a3emMneHune).

lanbBaHMYeckas pasBsa3ka AoSKHa OTBeYaTb TpeboBaHUAM
YCUIEHHON n3onsaumnm cornacHo ctaHgapty MOK 61800-5-1,
BkItoyas TpeboBaHMsA No ANWHE Ny TN TOKa yTEYKU U JOoMyCcKaM.

+24 v'b+24 V'é ){ 24 V*[5 vi d;i\/%

w24+ OC GND

=2 0—
+24 \/‘C +24 \/*, +24 V*/5 V% “F
EE

GND
DI4/0C2
P1100/1000 |
P100/1000 |
AO I
GND

Al3
DI2

DI3/OC1

Al

DI

+5V

GND
GENIbus A |
GENIbus Y |
GENIbus B |

I
I
I
I
I
LigTec |
I
I
I
I
I

GND
+24V
+24V
+5V
GND
GDS TX

\
|
\
|
\
GDS RX !
\

* [Mpy ncnonb3oBaHWN BHELLIHEro UCTOYHMKA NUTaHUSA

HeobXxoa4MMO 3a3emrieHme.
Puc. 23 Knemmbl coegmnHennin, FM 300 (onuus)

TMO05 3509 3512

Knemma Tun PyHKLUUSA
NC Hopmaanvo
3aMKHYTbIN KOHTAKT Pene curHanusauum 1
C1 O6wwnn (Mog HanpsikeHneM unm
HopmanbHo 6e3onacHoe CBEpPXHU3Koe
NO  pasoMKHyTbIii HanpsikeHue)
KOHTaKT
NC Hopmaanvo
3aMKHYTbI KOHTaKT
Co OB Pene curHanusauyum 2 (Tonbko
6e3onacHoe CBEpPXHU3Koe
HopmankHo HanpskeHue)
NO  pa3oMKHyTbIV
KOHTaKT
18 GND 3asemneHue
Lincdposon Bxoa/Bbixosa,
HacTpanmBaeMbli.
1 D4/OC2 Marorranoios manbaxee 24
B. PesucTtueHas unu
MHOYKTUBHASA Harpyska.
19 Pt100/1000, Bxog 2 Pt100/1000, Bxoa AaTymnka
17 Pt100/1000, Bxog 1 Pt100/1000, BXog AaTtymka
AHanoroBbIi Bbixona;
12 AO 0-20 mA / 4-20 mA
0-10B
9 GND 3asemneHune
AHanoroBbIin BXon:
14 Al3 0-20 mA / 4-20 mA
0-10B
1 Di2 LincbpoBon Bxog, HacTpamBaeMblii
Bxoa 1 patuymka Bxopg gatuyuka LigTec
21 LigTec (6enbin nposoa)
3asemneHune
20 GND (KOpWYHEBBIN 1 YepHBI NPOBOAA)
Bxoa 2 paTtyumka Bxop gatyuka LigTec
22 LiqTec (rony6o1 npoBopA)
Lindposoit Bxoa/Bbixos,
HacTpauBaeMbli.
10 DI3OCt Maroranios nanpmxeHs 24
B. Pe3nctnBHas nnn nHaykTuBHas
Harpyska.
AHanoroBbI BXOA:
4 Al1 0-20 mA / 4-20 mA
0,5-3,5B/0-5B/0-10B
2 DI1 LincbpoBow Bxopd, HacTpanBaembliii
5 +5B |-|VITaHVIe* K NOTEHUMOMETPY 1
OaTynKy
6 GND 3asemneHue
A GENIbus, A GENIbus, A (+)
Y GENIbus, Y GENIbus, GND
B GENIbus, B GENIbus, B (-)
3 GND 3asemneHue
15 +24 B Mutanune
8 +24 B Mutanune
26 +5B I'IwTaHvun:r K MOTEHUUOMETPY U
OaTyYnKy
23 GND 3asemneHune
25 GDS TX Bbixop undposoro gaTymka
Grundfos
24 GDS RX Bxopg umdpoBoro gatynka
Grundfos
AHanoroBbIin BXog:
7 Al2 0-20 mA / 4-20 mA

0,5-35B/0-5B/0-10B

* TPES3 (D): icnonb3yeTcsa TONbKo Ans LMpoBOro gatymka
Grundfos.
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9.4.2 KnemMbl coeANHEHUI, CTaHAAPTHbLIN hyHKLUMOHANbHbIN
moaynb (FM 200)

CTaHAapTHbIN MOAYNb MMEeET creaytoLime BO3MOXHOCTH
NOAKINI0YEHNS:
* [Ba aHarnorosbIX BXxoAa
* [ABa UMdpoBbIX BXOAa UNW OAUH LMdPOBON BXOA 1 OAMH
BbIXOZ, C OTKPbITbIM KOMMEKTOPOM
*  BXOA 1 BbIxoA undposoro gatynka Grundfos
* [Ba BblX0Aa pere curHanuaauum
* wwuHa GENIbus.
Cwm. puc. 24.
Hugppoeoli exod 1 ycmaHoesieH Ha 3agode u

cnyxum Ons 3anycka/ocmaHoea, pa3oMKHymasi
yens - 0nss ocmaHoea. Mexdy knemmamu 2 u 6 Ha

3asode 6bis1a ycmaHoe8JIeHa nepembiyKa.
YkasaHue .

CHuMume nepemblIYKy, ecnu yugppoeol exod 1

6ydem ucnonb3o08ambcs 8 Kayecmee 8HeWHeE20

3anycka/ocmaHoea unu 0nsi Kakol-nu6o uHou
8HewHel hyHKyuU.

B kauecmee mepbl npedocmopoXxHocmu
npoesoda, komopbie Heonodumovnodkmoqamb K

yKa3aHHbIM 2pynnam coeduHeHul, criedyem

muwjamesibHO u3onupoeams Mo eceli OsuHe.

¢ Bxopabl u BbIxoabl

Bce Bxoabl N30nMpoBaHbl OT MOAKIIOYEHHBIX K 311eKTPOCeTH
yacTen anekTpoobopyAOBaHUSA C MOMOLLbIO YCUIIEHHOW
N30MSILMKN 1 ranbBaHUYeCcKn pasBsidaHbl C ApYruMu
aneKkTpoLensiMu.

Ha Bce knemmebl ynpaeneHus nogaetcst 6esonacHoe

CBEpPXHU3KOe HanpsixeHune, 4To obecnevmBaeT 3aluTy OT yaapa

TOKOM.

¢ BbIxoabl pernie cMrHanusauum

-Pene curHanusauum 1;
LIVE:
K AaHHOMY Bbixody MOXeT ObITb NOAKIIOYEHO HanpsixXeHne
0o 250 B nepemeHHOro Toka.
BCHH:
Bbixoa ranbBaHU4ecku N30NMPOBaH OT APYruX Lenen.
Takum 06pa3om, Kk BbIXOAHbIM KIleMMaM MOXHO MOAKITHOYUTb

pa6ouee unu 6esonacHoe CBEPXHU3KOE Hanps>XeHne.
-Pene curHanusaumm 2:

BCHH:
BbIxoa ranbBaHW4ecku M30NMPoBaH OT ApYruX Lenen.

Takum oGpaaoM, K BbIXOOHbIM KfleMMaM MOXXHO NOAKIMK4YUTb
pa6oqee unu 6esonacHoe CBEPXHU3KOE Hanps>XXeHue.

¢ TutaHue ot cetn (knemmbl N, PE, L unu L1, L2, L3, 3awmTHOE
3asemreHue).

lanbBaHWYeckas pa3Bsidka AOMKHA OTBeYaTb TpeboBaHUsSM
YCUNEHHON n3onsaumm cornacHo ctangapty MOK 61800-5-1,
BKItovasi Tpe6oBaHNsA No ANUHE NyTW ToKa yTeYKM 1 Jomnyckam.
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* [pun nCNONb30BaHUN BHELUHEro UCTOYHUKA NUTaHNS
HeobxoaMMo 3a3emrieHme.
Puc. 24 Knemmbl coeguHenuin, FM 200

TMO5 3510 3512

Knemma Tun DyHKUUNA
NC HopmansHo
3aMKHYTbIN KOHTAKT Pene curHanusauum 1
C1 O6wwnn (Mop HanpspkeHVeM unm
NO  HopmanbHo HanpsixeHue)
3aMKHYTbIA KOHTaKT
NC Hopmaanvo
3aMKHYTbIV KOHTAKT Pene curHanusaynm 2
C2  O6wwun (Tonbko 6e3onacHoe
o HopmanbHo CBEPXHU3KOE HanpsikeHune)
N 3aMKHYTbIN KOHTaKT
Lindposoi Bxoa/Bbixos,
HacTpauBaeMmbli.
OTKpbITBIN KONNEKTOP:
10 DI3/OC1 MakcumanbHoe HanpsikeHne
24 B. Pe3auctuBHas unu
WHOYKTUBHAs Harpyska.
AHanorosbIn BXoAa;
4 Al 0-20 mA / 4-20 mA
0,5-3,5B/0-5B/0-10B
2 DI Lindpposon Bxoga,
HacTpanBaeMbl
[MnTaHne K noTeHUMOMETPY U
5 +5B OaTymnKy™
6 GND 3asemneHue
A GENIbus, A GENIbus, A (+)
Y GENIbus, Y GENIbus, GND
B GENIbus, B GENIbus, B (-)
3 GND 3asemneHue
15 +24 B MutaHne
8 +24 B MutaHne
[MuTaHre k NoTeHUMOMETPY U
26 +5B OaTynky™
23 GND 3asemneHve
Bbixoa undposoro gatymka
25 GDSTX Grundfos
Bxoa undgposoro gatymka
24 GDSRX Grundfos
AHanoroBbIN BXOA:
7 Al2 0-20 mA / 4-20 mA

05-35B/0-5B/0-10B

* TPE3 (D): Micnonb3yeTcs ToNbKO A4S LMdPOBOro AaTtyuka
Grundfos.



9.5 CurHanbHble Kabenu

» [na BHewHero BbikntovaTens BKI/BbIKI, undpoBbix BXO40B,
3a[1aHHOr0 3HaYeHWs U CUrHanoB AaTymka UCMonb3ynTe
9KpaHMPOBaHHbIN kabernb ¢ NnoLwazbio NoNepeYHoro ceveHns
He meHee 0,5 Mm? 1 He 6onee 1,5 Mm2.

i SKpaHbl kabenen noakno4aTCs K pamMme C 0060KMX KOHLOB
nocpencTtBoM NpaBuIibHO BbINOJTHEHHbIX COoeaVHEeHUN.

OkpaHbl A0MKHbl 6bITb MakcMMarnbHO B6rIM3KO K KnemMmmam.
Cwm. puc. 25.

TMO02 1325 4402

Puc. 25 3auniyeHHbit kabenb ¢ 3kpaHOM U MPOBOAHbLIMU
coefHEHNSMU

* HesaBucuMo OT ycTaHOBKU kabGensi BUHTHI Ha pame Bceraa
[OOMKHbI BbITb 3aTAHYThI.

» [lpoBoaa B kNeMMHOW KOPOOKe 3reKTpoABUraTens AOMKHbI
ObITb KaK MOXXHO KOpOYe.

9.6 Kabenb Ans nogknyYeHUs WNHbI

9.6.1 HoBble ycTaHOBKM

[ins coegnHeHns no LWnHe cBA3M HeobxoaAnMOo NCNOoNb30BaTh
TPEXKUIbHBIN 9KPAHUPOBAHHbIN kabernb ¢ NNowaablo
nonepeyHoro ceyeHus He meHee 0,5 Mm? n He Gonee 1,5 Mm2.

» Ecnu anekTpopBuratens NoAknYaeTcs K yCTPOUCTBY,
MMeLLEeMY Takow e KabenbHbIN 3aXXNM, 3KPaHUPYHOLLYIO
ONNETKY He0ob6Xo0AMMO NOAKMNIOUYNTL K 9TOMY KabenbHoMY
3aXMMYy.

« Ecnu yCTpOIZCTBO HEe MMEeET TaKoro 3axxuma, aKkpaHUpyrLy

ONMNETKY OCTaBNSAT HENOACOEANHEHHOW C 3TOWN CTOPOHbI, Kak
nokasaHo Ha pwuc. 26.

3J'IeKTpO,EI,BVII'aTeJ'Ib

TMO05 3973 1812

Puc. 26 MogkntoveHne 3-XUNbHOrO 3KpaHMPOBAHHOIO kabens

9.6.2 3ameHa paHee yCTaHOBJIeHHOro aneKrpoaBuratens

» Ecnu npu ycTtaHoBKe cTaporo Hacoca npvMeHsncs
3KpaHUPOBaHHbIW 2-KUNbHbIV Kabenb, NoAKMYeHne
BbIMOMHAIOT, Kak NoKasaHo Ha puc. 27.

AnekTpoasuraTens

TMO02 8842 0904

Puc. 27 MogkntoveHne 2-KMNbHOro 3KpaHMpoBaHHOTo kabens

Ecnu npu yctaHoBKe cTaporo Hacoca NpuMeHsncs
9KPaHWPOBAHHbIV 3-XUIbHbIA Kabenb, NOAKITIOYEHNE BbIMOMHAIT
B COOTBETCTBMU C pasgenom 9.6.1 Hosble ycmaHoO8KU.

U3mepeHue conpomuenieHust uzonsiyuu npu
nodknryeHuu anekmpodsuzameneli MGE He
donyckaemcsi, mak Kak rnpu 3momM Mo)xem 6bimb

noepe)KdeHa 8CMPOEeHHasi 3JIeKMPOHUKa.

10. BBop B 3akcnnyaTauuro

Bce n3genus npoxoasit NpuemMo-cAaTouHble UCTIbITaHUS Ha
3aBofe-n3rotoBuTene. [lononHUTenbHbIE UCMbITAHUS HA MecTe
yCTaHOBKM He TpebytoTcs.

10.1 MpombiBKa TpybonpoBoaa

KoHcmpykyusi Hacoca He npedycmampueaem
nepekayueaHue xxudkocmel, codepxaujux
meépadbie yacmuybl (2psi3b, wWiam).

lMeped nyckom Hacoca Heo6x00UMO mujameJsibHO

npomsims cucmemy mpy6onpogodoe yucmoli

eodoli.

Fapanmusi He NOKpbIgaem roepexoeHusl,
noJly4YeHHbIe rnpu rpoMbieKe cucmembl ¢
ucnosb3o0eaHUeM Hacoca.

10.2 3anuBka Hacoca

lNeped eknro4YeHUeM Hacoca He06xo00uMo
3asumsb € He2o paboyyro Xudkocmb U ydanums

8030YX.
Ans npasunbHo20 ebinycka eo3dyxa

8033yx00me00HbIl UHM OOJKeH 6bImb
HarnpaeJsieH HU3.

3aMKHyTble UK OTKPbITbIe TMAPOCUCTEMbI, B KOTOPbIX
ypOBeHb NepekayMBaemMon XUAKOCTU pacnosioXeH Bblllie
ropu3oHTanbHOM OCK BCacblBaloLero Tpybonposoaa Hacoca
1. MNepekponiTe 3anopHbIM KNanaH co CTOPOHbI BbiMyCka Hacoca u
OTBMHTUTE BO3AYXOOTBOAHbLIV BUHT B poHape. CM. puc. 28.

lpedynpexdeHue

Heo6xodumo criedumsb 3a MnosioxeHueMm
omeepcmusi 95151 ebinycka eo3dyxa u
npuHUMamb Mepbl K MOMY, YmobbI ebixodsiwjasi
u3 He20 20psIYas Usu xos100Hasi UdKocmb He
cmana npu4uHol mpaem o6cnyxuearou,e2o
nepcoHasna unu noepexoeHusi o6opydoesaHusi.

2. MepgneHHo oTKpbIBaNTEe 3anopHbIN KanaH Ha BcacblBaloLWeM
TpybonpoBopae, noka n3 BbIMyCKHOrO OTBEPCTUS HE HAYUHET
nocTynatb CTaburnbHbIM NOTOKOM paboyas XUAKOCTb.

3. Tyro 3aTtsiHuTe BO34yXOOTBOAHbIV BUHT U MOSIHOCTbLIO OTKPONTE
3arnopHbIf knanaH(bl).

OTKpbITbIe FTMAPOCUCTEMbI, B KOTOPbIX YPOBEHb
nepekaynBaeMou XUAKOCTU HMXKE rOPU3OHTaNbLHON ocK
BcacblBaloLlero Tpy6onposoaa Hacoca

Hacoc n BcacbeiBatowuii Tpy6onpoBoa AOMKHbI ObITb 3aNONHEHbI
nepekaynBaemow XNAKOCTbIO, U U3 HUX JOJDKEH ObiTb yaaneH
BO3AyX €eLle A0 3anycka Hacoca.

1. 3akpoWnTe 3anopHbI KnanaH Ha BbIXOAE U OTKPOWTE 3anopHbIi
knanaH BO BcacblBatoLleM Tpybonposose.

2. OTKpyTUTE BO34YyXOOTBOAHBIV BUHT. CM. puc. 28.

3. MiaBneknTte npobKy n3 ogHOro u3 cdraHues Hacoca B
3aBMCUMOCTU OT MECTOPACHMONOXEHMSA HAacoca.

4. 3anenTe nepekavymMBaeMyto XXMAKOCTb Yepes 3anMBOYHYIO
BOPOHKY TakK, YTOObI LLefTMKOM 3anonHuUTbL nepekayvBaemoi
XUOKOCTbIO HACOC M BCcacbiBaloLWmii Tpybonposos.

5. CHoBa ycTaHOBUTE NPOOKY M NNOTHO 3aTAHNUTE.

6. 3aTsiHUTE BO34AYXOOTBOAHbIV BUHT.

Mpexae YeM NOACOEAMHATL BCackiBatoLwuii Tpy6onpoBoa k
HacoCy, ero MOXHO 3aMnofIHUTb HEKOTOPbLIM KOSTMYECTBOM
paboueit XUOKOCTM 1 yaanuTb U3 Hero Bo3ayx. Kpome aToro,
nepep BcacbiBaloLLMM NaTpyBGKOM Hacoca MOXHO YCTaHOBUTb
YCTPOWCTBO 3amnofiHeHusl Hacoca.
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TMO5 7922 1613

Puc. 28 lNonoxeHne BO3A4yX00TBOAHOIO BUHTA

10.3 3anyck

1. Mepepn BKMOYEHNEM Hacoca MOSTHOCTBLIO OTKPOWTE 3anopHbIv
KnanaH Ha CTOPOHe BcacblBaHWsl, 3aNOpHbIN knanaH Ha
HarHeTaTenbHOM TpyGonpoBoae A0MKEH BbITb MOYTU 3aKPbIT.

2. 3anycTtute Hacoc.

3. MNpwu BKNOYEHUN Hacoca BbINMyCKkanuTe N3 Hero BO3ayX,
ocnabnsis BO3ayX00TBOAHbIN BUHT HAacoca, noka u3
BbIMYCKHOrO OTBEPCTUSI HE HAYHET NoCcTynaTb CTabunbHbIM
notokom paboyas xugkoctb. Cm. puc. 28.

lMpedynpexdeHue

Heob6xodumo cnedume 3a Mos10xeHUeM
omeepcmusi 05151 ebinycka eo3dyxa u
npuHUMame Mepbi K MOMY, YmMo6bl 8bixodsiujasi
U3 He20 2opsiyasi Usu Xos100Hasi UOKOCMb He
cmana npu4uHol mpaem o6cnyxusarou,e2o
nepcoHasna unu nospexdeHuss o6opydosaHusi.

4. Mocne ToOro, kKak cuctema prGOHDOBOAOB 3anosiHnuTCA
XWNOKOCTbIO, MEANIEHHO OTKPONTE A0 KOHLA 3anopHbIn KranaH
Ha HarHeTaHuu.

10.4 O6GkaTKka ynnoTHeHusi Bana

Pa6oune NOBEPXHOCTU YNIIOTHEHUA Bana CMa3blBalOTCA
nepekaynBaemMon XuaKocTblo, No3TOMY crnieayet oXxXunaaTb, 4To
yepes ynioTHEHNE MOXET BblTEKAaTb HEKOTOPOE KOJIM4eCTBO aTOoM
XNOKOCTU.

Mpw nepBoM Nycke Hacoca Unv Npu ycTaHoBKe HOBOTO
ynrnoTHeHUs Bana TpebyeTcs onpeAeneHHbIn nepuos obkaTku,
npexae 4em ypoBeHb YTeYKN YMEHbLINTCS [0 NPUEMIIEMOro.
MpoAoMKNTENBHOCTL 3TOr0 NEpMoaa 3aBUCUT OT YCIOBUIA
aKcnnyaTauuu, T.e. KaXX4oe U3MEHEHVE YCNOBUI 3KcnnyaTauum
03Ha4yaeT HOBbIN Nepuog ob6KaTKu.

B HOpMarnbHbIX YCNOBUAX SKCNyaTaunn npotekaruas XnaKkocTb
6y,u,eT ncnapaTbes. B pesynbTaTe yTe4dka He OGHapy)KMBaeTCFI.

OpHaKo Takme XUOKOCTU Kak KEpOCUH He ncnapsitoTcs. Takum
o6pa3om, yTeuka MOXeT 03HayaTb U3HOC YNIIOTHEHUS Bana.

11. dkcnnyaTtauusa

11.1 MakcMMmanbHoOe KOfIn4yecTBO NMYCKOB U OCTaHOBOB

KonuyecTBO NycKkOB 1 OCTAHOBOB Hacoca nyTeM nogayv u
OTKITIOYEHNSI MUTAIOLLETO HANPSXKEHUS HE JOJKHO NPeBbILWATh
OAHOro pasa B 15 MUHYT.

|-|pl/l BKIMIOYEHNN OT NCTOYHUKA NUTaHUA 3anycK Hacoca
nponcxoanTt I'IpMGJ'IME!I/ITeJ'IbHO yepes 5 CeKyHA.

Ecnu TpebyeTcsa 6onee yacToe BKOYEHWE U BbIKITIOYEHNE
Hacoca, Heo6XoAMMO UCMONb30BaThb BXOA AN BHELLIHETO
curHana nycka/octaHoBa npw BKITOYEHUW/BBIKIIOYEHMM Hacoca.

|-|pl/l 3anycke C NOMOLLUbIO BHELLHEro BblKro4aTena Hacoc
Ha4yunHaeT pa60TaTb HeMmenneHHo.

11.2 NepemeHHana paboTa CABOEHHbIX HAaCOCOB

Mpu MCnonb3oBaHUKU CABOEHHbIX HACOCOB Pabounii U pe3epBHbIi
Hacochl AOMKHbI paboTaTk NOOYEPEAHO, HAaNPUMEp, MEHATLCS
pa3 B HeZeso A5 paBHOMEPHOro pacnpeerneHusi paboumx
Yacos Ha 06oux Hacocax. [1o yMon4yaHuio cMeHa HacocoB
NPOVCXOAMUT aBTOMaTUYECKM.

16

Ecnu caBoeHHble Hacockl MCNONb3YTCS ANSA NepekaynBaHns
BOAbl ObITOBBIX CUCTEM rOpsYero BOAOCHabxeHus, pabounn n
pe3epBHbIi HACOChI AOMKHbI NOCTOAHHO YepeoBaTbCs,
Hanpumep, pas B AeHb, BO N3bexaHne 3acopeHns pe3epBHOro
Hacoca 13-3a OTNOXEHMUI (M3BECTKOBbIE OTITOXEHUA U T. 4.).

Mo YMOJ14aHUIO CMeHa HacoCOB NPONCXOANT aBTOMATUYECKU.

11.3 Temnepartypa KuUaKocTn
OT-25 °C go +120 °C.

MakcumanbHas TemMmnepartypa XUAKoCTu 3aBUCUT OT TUNa
MeXaHU4eCKoro ynioTHeHusa Bana n Tuna Hacoca.

B 3aBMCUMOCTUN OT UCMONHEHNS YYTYHHOW KOHCTPYKLUK U cchepsl
NPUMEHEHUs HAcoca, MakcumarnbHasi TeMnepaTypa XuakocTu
MOXeT BbITb OrpaHnyYeHa MecTHbIMU HOpMaMK 1 Npasunamu.

MakcumanbsHasa TemnepaTypa nepekavymBaeMon XuaKocTu
ykasaHa Ha (oupMeHHo Tabnuyke Hacoca.

Ecnu Hacoc pabomaem ¢
ebIcoKomeMnepamypHbIMU XUGKOCMSAMU, CPOK

YkasaHue Cﬂy)K6bI ynsiomHeHuUsi easia Mokem

cokpamumscs. Moxxem nompe6oeamsbcsi 6onee
Jacmasl 3amMeHa mako2o yrniomHeHUs.

11.4 TemnepaTtypa okpyxaroLien cpeabl

OT1-20 go +50 °C.

OnekTpoasuratenb MoxeT paboTaTb C HOMUHANbHOW BbIXOOHON
MowHocTbio (P2) npu 50 °C, ogHako HenpepbiBHas paboTa npu
©onee BbICOKOV TemnepaType COKpaTUT OXnaaembli CPOK
cnyx6bl nagenus. Npun HeobxoagmMMocTn paboTel Npu
TemnepaType okpyxatLen cpeabl oT 50 o 60 °C cneayet
BbIOMpaTb anekTpoaBuUraTesb 3aBbllLEHHOro TuNopasmepa. Ons
nonyvyeHns 4ONOMHUTENbHOM NHdopMaLmmn obpaljantecs B
komnaHuto Grundfos.

11.5 Pabouee/ucnbiTatenbHoe aaBneHue

VcnbiTaHusa gaBneHvem nposBoaunuce Ténnown (Npu Temnepartype
+20 °C) BOAOW C aHTUKOPPO3UNOHHBIMW NpUcagKamMu.

UcnbiTaTenbHoe

CTyneHb PaGouee faBneHue naBnenme
Aasnenis [6ap] __ [MMa] __ [6ap] __ [MNa]
PN 6 6 0,6 10 1,0
PN 6/PN 10 10 1,0 15 1,5
PN 16 16 1,6 24 2,4

11.6 JaBneHue Ha Bxoge

[ns obecneyeHnss onTumanbHom n 6ecllyMmHo paboTbl Hacoca
TpebyeTcsi NpaBUbHO OTPErynMpoBaTh AaBlIEHME Ha BXOAe
(naBneHue cuctemsl). Cm. MpunoxeHue 1.

[ins pacyeTa KOHKPETHbIX 3HAYEHWI AABMNEHNs Ha BXoAe,
obpaTutech B MECTHOE NPeACTaBUTENBCTBO kKoMnaHun Grundfos
unu ncnonb3yinTe katanor ans mogenen TP(D), TPE(D), TPE2 (D)
n TPE3 (D) Ha cante www.grundfos.ru (WebCAPS).

11.7 Okpyxatowas cpeaa
HearpeccuBHas 1 HeB3pbliBOONacHasi cpeaa.



11.8 BbicoTa MOHTaxa

3anpewaemcs ycmaHoeka

anekmpodeuzamens Ha esicome 6osee 2000

mMempoe Had ypoeHeM MOpsHI.

BbicoTa MOHTaxa - 3T0 BblCOTa TOYKM YCTAHOBKM Ha ypOBHEM
Mopsi.

* OnekTpoaBuratenu, yctaHaBnueaemslie Ha BbicoTe Ao 1000
MEeTPOB HaJ ypoBHEM Mops, MOryT paboTtaTtb ¢ Harpy3kon 100%.

» Ecnu Hacoc ycTtaHoBreH Ha BbicoTe 6onblue 1000 M Hag
YPOBHEM MOPS, HEMb3s AKCNyaTMpoBaTh anekTpoasuraTens
C NMOJIHOW Harpys3Kom, Tak Kak oxnaxaatoLias cnocobHoCTb
BO3JyXa yXyALwaeTcs U3-3a ero HU3KoM NNoTHOCTU.

Cwm. puc. 29.
P2
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BeicoTa [M]

TMO5 6400 4712

Puc. 29 CHuxeHune BbIXOOHOM MOLLHOCTM 3neKkTpoaBuratens
(P2) B 3aBMCUMOCTM OT BbICOTbI HAJ YPOBHEM MOPSI

11.9 BnaxHocTb Bo3gyxa

MakcumanbHas BnaxHocTb Bo3gyxa: 95 %.

Ecnu BnaxxHocTb BO3ayxa NOCTOSIHHO BbicOKas 1 npeBbiwaeT 85
%, criegyeT OTKPbITb CIIMBHbIE OTBEPCTUS Ha dbraHue ¢
NPVYBOAHON CTOPOHbI 3NeKTpoABUraTens.

11.10 OxnaxpgeHue aneKkTpoaBuraTens

[na obecneyeHns COOTBETCTBYHOLLEIO OXNaXxaeHNs
aneKkTpoABUraTens v 3NeKTPOHUKN AOIKHbI BbIMOHATLCS
crnegymwlimne ykasaHus:

* Pacnonoxute anekTpogsuratens Taknm obpasom, 4Tobbl
obecneynTb COOTBETCTBYIOLLEE OXITAXAEHUE.

+ TemnepaTypa oxfnaxaatoLero Bo3ayxa He JomKHa
npesbiwats 50 °C.

. CJ'Ie,D,VITe 3aTem, 4yTOObI oxnaxpawuine pe6pa M nonacTtu
BEHTUNATOpa ObINN YNCTBIMU.
11.11 NMonb3oBaTenbcKk1ue MHTepcencol

lpedynpexdeHue

N30denue moxxem cunbHO Hazpeeambcsl,
noamomy eo usbexaHue Nosly4yeHUsl 0XK0208
npukacambcsi pa3pewaemcsi moJsibKo K e20
nynsmy ynpaeJseHus.

3agaTtb HacCTPOWKM Hacoca MOXHO NPV MOMOLLY CNeAyoLLnX
nonb3oBaTenbCKMX NHTepdencoB:

MaHenu ynpaBneHus

* CraHpapTHas naHenb ynpasnexus (TPE2 (D))

* [padmyeckas naHens ynpaenenus (TPE3 (D))

MyneTbl AUCTAHLUMOHHOIO YyNpaBneHus

* Grundfos GO Remote.

B cnyyae oTKMYEHNS 3NeKTponMTaHnsa Hacoca HacTPONKK
OyayT coXpaHeHbl.

3aBoackue HacTPOMKKU

B cooTBeTCTBMYM C 3aBOACKMMM HAcTponkamm Hacockl TPE2 (D)
YyCTaHOBIEHbI Ha PEXVM ynpaBreHns C NOCTOSAHHOW
XapaKkTepUCTUKOMN.

3apaHHoe 3HayeHune cooTBeTcTByeT 100 % MakcumansHowm
npou3BoauTenbHocTu Hacoca. Cwm. katanor unn WebCAPS.

B cooTBeTCTBMM C 3aBOACKMMM HAacTpomnkammu Hacockl TPE3 (D)

yCTaHoBIeHbl Ha pexum ynpaenexus AUTO, ...
11.12 CtaHaapTHas naHenb ynpaBneHus

[aHHaa naHenb ynpaBneHns ycTaHaBNuBaeTCs Kak cTaHdapTHas
Ha Hacocbl TPE2 (D).
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1 @ Grundfos Eye
OTobpaxeHue paboyero coCcTosiHMA Hacoca.
2 [Mons cBeTOBOW MHAMKALUKN ANS yKa3aHus
3ajaHHOro 3Ha4YeHus.
D
3 & M3ameHeHne 3a4aHHOoro 3Ha4YeHus.
AkTuBaumsa paguocsnau ¢ Grundfos GO
4 Remote n npounmun aHanornyHeiMm

n3gennamu.

[Mepexon B COCTOSIHME FOTOBHOCTU K
akcnnyatauyun/nyckam n octaHoBam.
Myck:

Ecnu HaxaTb KHOMKY Npu BbIKITOYEHHOM
Hacoce, HacocC 3anycTUTCS TONbKO Npwu
YCINOBWUM OTCYTCTBUS BKITHOYEHHbBIX (DYHKLNI
6ornee BbICOKOro npuopuTeTa.

OcTaHoB:

[Mpun HaxaTnn KHONKK BO Bpems paboThbl
Hacoca OH ocTaHoBuUTCS. B cnyyae
OCTaHOBKM Hacoca npu NoMoLLY 3TOW
KHOMKM OKONO Heé 3aroputcs cooblueHne
«OcTaHoBY.

HaCTpOVIKa yCTaHOBJIEHHOIO 3Ha4YeHus

HacTpontb Heobxoaumoe yCcTaHOBMEHHOE 3Ha4YeHne Hacoca
MOXHO, HaxaB (&) nnu (v). Mons MHAKaLMKM Ha naHenm
ynpaBrieHusi NokasblBaloT 3aaHHOE 3HaYeHMe.

Hacoc B pexumMe ynpaBneHus nepenagom AaBrneHus

Cnepytowuii npuMep OTHOCUTCSA K HAacocaM B yCTaHOBKaXx, B
KOTOpbIX OCyLecTBnseTcs obpaTHas CBA3b AaTymKka AaBneHus ¢
Hacocom. Ecnu B Hacoc ycTaHOBMEH MOAEPHU3NPOBaAHHbIN
AaTtyumk, ero HeobxoaAnMOo HaCTPOUTb BPYYHYIO, TaK Kak HacocC He
OCyLLeCTBNAET aBTOMATUYECKy0 PerncTpaLmnio NoAKII04EHHOro
naryvka.

Ha puc. 30 nokasaHo, 4To cBeTOBbIE NONsA 5 1 6 aKTUBHbI U
oTobpaxatoT xenaemoe ycTaHOBEHHOe 3HayeHne 3 m ¢
[vanasoHoM namepeHui gatymka ot 0 4o 6 m.

[nana3oH HaCTPONKM paBeH AnanasoHy N3MepeHui AaTyuka.
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Puc. 30 3agaHHoe 3HayeHue 3 M, ynpaBrieHve nepenagom
naBnexHus

Hacoc B pexume ynpaBneHusi ¢ NoCTOAHHOW
XapaKTepuCcTUKOMN

B pexvme ynpaBneHus ¢ NOCTOSIHHON XapakTepuUcTUKon
NpOU3BOAMTENBHOCTbL HAaCOCa HaXOAUTCA B Npeaenax
MaKCUManbHOW N MMHUMarbHON paboYen xapakTepucTukn
Hacoca. Cm. puc. 31.

H

1

o
[
o

o
TMOS 4895 2812

10 ][
[ X Jex )
100

Puc. 31 Hacoc B pexume ynpaBneHus ¢ NOCTOSAHHOW
XapaKTepucTUKomn

HacTtpowka Ha MaKCUMarbHY0 XapakTepucTuky:

*  Haxwumante Ha @ 4YTOObI NEPENTU K MaKCMMarbHON
XapakTepucTuke Hacoca (MuraeT BepxHee CBETOBOE More).
Mocne Toro kak 3aropuTcs BepxHee CBETOBOE Nore,
yaepxuBanTe @ B TeYeHue 3 CeKyHA, Nnoka cBeToBOE none He
HayHeT MuraTb.

*  Y106bl BEPHYTbLCA HA3ad, HaXNManTe @ noka He
oTob6pasunTcs xxenaemoe yCTaHOBNEHHOE 3HAYEHNE.

Mpumep: Hacoc HacTpoeH Ha MakcuManbHY XapakTepUCTHUKY.

Ha puc. 32 nokasaHo, YTO BEpxHee CBETOBOE Nore Muraer,
oTobpaxas MakCMManbHY XapakTepUCTHKY.

H

e g
’/ /\\\ .
_ | — @ =
—@-=
-@-
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TMO5 4896 2812

Q

Puc. 32 Dkcnnyataums npyu makcuManbHOW XxapakTepucTuke

HacTtpowika Ha MUWHUMalbHYI0 XapakTepUucTuky:

* Haxwumante Ha @ 4TOObI NEPENTN K MUHUMATbHOWN
XapaKkTepucTuKe Hacoca (MUraeT HUXXHee CBETOBOE norne).
[Mocne Toro kak 3aropuTcsi HUXKHee CBETOBOE Morne,
yaepxunBante @ B TeyeHue 3 cekyH[, Noka CBETOBOE Mnose He
HayHeT MuraTb.

18

* YT0Gbl BEpHYTLCS Ha3ag, HaxUManTe Ha (4), Noka He
oTo6pasunTtcs xenaemoe ycTaHOBMEHHOE 3HaYeHue.

Mpumep: Hacoc HaCTpOeH Ha MUHUMalIbHYI XapakKTepUCTUKy.

Ha puc. 33 nokasaHo, YTO HUXHee CBETOBOE Mosie MUraeT,
oTo6paxkas MUHUMATbHYIO XapakTepUCTUKY.

H

i}
o
TMO5 4897 2812

Puc. 33 SkcnnyaTtaunsa npy MUHUManbHOW XxapakTepucTuke

Myck/ocTaHOB Hacoca

3anycTuTe Hacoc kHomkoi (©), MMGO yAepKnBas KHOMKY @ noka
HE 0TOGPAasnTCS XenaeMoe yCTaHOBIIEHHOE 3HAYEeHNe.

OcTaHOBUTE HACOC Ha)kaTUeM KHOMKU . [Mocne ocTtaHOBKM
HacoCa OKOJ10 KHOMKK 3aroputca coobuieHme «OcTaHoBY.

Takxe HacoC MOXHO OCTaHOBUTb, HaXXMMasi KHOMKY @, NnoKa Bce
CBETOBbl€ NOoJA He NepecTaHyT ropeTb.

B criyuae 0cTaHOBKM HAacoca KHOMKoi (8), ero MoXHO 3anycTuThb
TONBKO NOBTOPHBLIM HaXaTUEM KHOMKM (®).

B criyuae ocTaHOBKM HAacoca KHOMKoM (%), ero MoxHo
nepesanyCTuTh, TOMLKO HaXaB KHOMKY (&),

Takxe HacoC MOXHO OCTaHOBUTbL NPV NOMOLLY MPUNOXEHUS
Grundfos GO Remote nnu yepes LndpoBOI BXOA C HACTPOWNKON
«BHeLwHnn ocTaHoBY.

C6poc nHaukauum HemcnpaBHoOCTen

C6pocC MHAMKALMN HENCNPABHOCTY BbINOMHAETCSH OAHUM U3

cnepyroLWwmx cnocobos:

* Yepes umdpoBow BXxoa, ecrnv OH HacTpoeH Ha «Cbpoc
CUrHanm3auum».

* KpaTKoBpeMeHHbIM HaXkaTuem pacnosioXeHHbIX Ha Hacoce
KHOMOK @ nnm @ 3T0 HMKaK He BNUSIET Ha HaCTPONKK
Hacoca.

Henb3s ocyliecTBuTb COPOC CUrHANOB HENCMPABHOCTM
HaXaTeM KHoMoK (&) unu (), ecn KHOMK 3aGOKNPOBaHBI.

e OTknounte ANeKTponuTaHne n oxXanTecb, NOKa CBeTOBbIe
WHOWKATOPbI NOracHyT.

*  OTKMOYNTE BHELLHNI BXOA, I'IyCKa/OCTaHOBa, 3aTeM BKIK4nTe
€ro CHosa.

¢ C nomoubto Grundfos GO Remote.

11.13 Npadhmuyeckan naHenb ynpaBneHus

[laHHasa naHenb ynpaBneHns ycTaHaBNUBaeTCs Kak cTaHAapTHas
Ha Hacocbl TPE3 (D).

TMO5 4849 1013

Puc. 34 [paduyeckas naHenb ynpasneHus



Mo3. O6o3HayeHue OnucaHue

Grundfos Eye
O

Hacoca.

padnyeckuin LBeTHON AUCHNEN.

OTob6paeHne paboyero CocTosiHUS
3 K npeaplayLiemy okHy MeHH.

HaBuraumsi no nyHKTam rraBHOro MeHio,
AUCTEaAM 1 3HaKaMm.

KD Mpu nepexoae B Apyroe MeHo
oTobpaxaembli Aucnnen Bcerga oyaoet
BEPXHWUM OUCMIIEEM HOBOTO MEH!HO.

MepekntoyeHne mexay NoAMEHIO.

CoxpaHeH1e N3MEHEHHBIX 3HAYEHUI,
cbpoc aBapuiiHbIX CUTHaroB U

OK pacLUMpeHne nomns 3HadYeHus.
BkntoueHue cBsan ¢ Grundfos GO
Remote.

[Mepexop B COCTOSIHME FOTOBHOCTM K
akcnnyarauum/nyckam n octaHoBam
Hacoca.

Myck:

Ecnu HaxaTb KHOMKY Npu BbIKMIOYEHHOM
Hacoce, HacoC 3anyCcTUTCS TOMNbKO Mpu
YCNOBWW OTCYTCTBUS BKITIOYEHHbIX
byHKLMI Bonee BbICOKOro npuopuTeTa.

OcTaHoB:

[Mpu HaxkaTUM KHOMKN BO BpeMsi paboThbl
Hacoca OH ocTaHoBuTCs. B cnyyae
OCTaHOBKM Hacoca npv NOMOLLM STOM
KHOMKM OKOSO HEE 3aropuTcsi Coo0LLEeHNe
«OcTaHoB».

MNepexopn B MeHo «Homey.

CTpyKTypa MeHto

B namsatb HacocoB cepumn TPE3 (D) BcTpoeHa nporpamma
pPYKOBOACTBA MO BBOAY B 9KCMNIyaTaLuio, KOTopas OTKpbIBaeTCs
npv NepBOM 3arycke.

lMocne nporpammbl NO BBOAY B 3KCMyaTauuio Ha gucninee
oTobpaxaeTcsl YETbIPE OCHOBHbLIX MEHHO.
1. «<Home»

B meHio npeacTtaBneH 0630p 3agaBaeMbix NOMb3oBaTeNem
napameTpoB (40 YeTbIpEX), KOTOPbIE COMPOBOXAAKTCS
AprbIKamMun Unu rpaduUyveckon nnncTpaunen akcnnyaTaymoHHoONn
xapaktepuctuku Q/H.

2. «CocTtosiHne»

[laHHoe MeHI0 oToBpaxxaeT COCTOSIHME Hacoca 1 CUCTEMBI, a
Takxe NpeaynpexaeHus n aBapuiiHble cUrHansbl.

B 0aHHOM MeHI0 He 8bIMOJIHSMCS HUKaKue
Yka3zaHue .
Hacmpoluku.

3. «HacTtpouikun»

[laHHoe MeHIo ob6ecneynBaeT AOCTYN K HACTPOMKaM BCEX
napameTpoB. B gaHHOM MeHI0 Bo3MoxHa noapobHasi HacTporika
Hacoca.

4. «Assist» (nomoLLb)

B naHHOM MeHI0 BO3MOXHAa HAaCcTpOKa Hacoca C NnoAckaskamiu,
37eCb NPUBOAUTCH KPaTKOE OMNcaHne PexrMOB yrpaseHus 1
[al0TCA COBETHI MO YCTPaAHEHWIO HEUCMPABHOCTEN.

11.14 OnucaHune dyHKUMN

11.14.1 YcTaHOB. 3Ha4-e

YcTaHOBNEHHOE 3Ha4YeHe BCEX PEXMMOB ynpaBreHusi, Kpome
pexumos AUTO, .., n FLOW, ... MOXHO U3MEHUTL B NMOAMEHIO

nocne BbIGOpa HY>XHOro pexumMma ynpasneHus.

11.14.2 Pexxum paboTbl
B0o3MOXHbI crneaytoLime pexumbl aKkcnnyaTauum:

*  «HopmanbHy.
Hacoc paboTtaeTt B COOTBETCTBMM C BbIOPaHHbLIM PEXUMOM
ynpaBneHus.

¢ «OcTaHoB»
OcTaHoB Hacoca.

* «MuH.» (MMHUManbHbIN)
Pexum paboTbl N0 MMHMManNbHOW XapakTepuctuke crnegyet
BbIOMpaTh B nepnoael, Koraa Heo6XoAMM MUHMManbHBI
pacxof.
[aHHbIN paboumnii pexnm MoXeT NPUMEHATLCS, Hanpumep,
ANS PYYHOTO NepektoYeHNs B HOYHOWM PeXnMm, ecnu
«ABTOMAaTUYECKNIA HOYHOW PEXMM» ABNSETCS
HexenaTenbHbIM.

*  «Makc.» (MakcumanbHbIi)
Pexum paboTbl N0 MakcmarbHOW XxapakTepucTuke cnegyet
BbIOMpaTh B NepuoAbl, Koraa HeobxoaMmM MakcuMarnbHbIN
pacxog.
Takon paboymin pexum, K npumepy, MOXeT NPUMEHATLCS B
nMKoBOE BpeMs NoTpebneHus ropsyer Boabl.

*  «Py4HoW»
Hacoc paboTtaeT ¢ yacToTol BpalleHusi, ycCTaHOBIIEHHOM
BPYYHYIO.
Hacoc moxeT nepekniovaTbCs B PeXMM 3KCnnyaTaumm B
COOTBETCTBUU C MAKCUMarnbHOW NN MUHUMAnbHOW
XapakTepPUCTUKOW, T.€. B PEXUM, aHANOMNYHbIN PEeXnmy
aKcnnyaTtauum Heperynmpyemoro Hacoca. Cm. puc. 35.

H

Makc.

MwuH.

X

Puc. 35 MakcumanbHas u MMHUManbHas XapaKkTepucTtuku

TMOO 5547 0995

Q

11.14.3 3apaTtb py4H. HaCTp. CKOPOCTHU

CkopocTb BpaLleHnst Hacoca MOXHo 3agaTb B %. Npu Beibope
pexuma akcnnyatauum «Py4Hon» Hacoc 6yaeT paboTaTb ©
3a[laHHOW 4YacTOTOW BpaLLeHUs.

11.14.4 Pexxum ynpaBrneHus

Bo3MOXHbI crneaytoLime pexvMbl ynpaBneHus:

« «AUTO »

ADAPT
* «FLOW,,,.r»
* «[Mpon. gaBn.» (NponopunoHanbHOe AaBneHune)
» «[locT. paBneHne» (NOCTOSAHHOE AaBrieHne)
* «[ocT. Temn-pa» (NOCTOsIHHaA Temnepartypa)
* «[ocT. nep. AaB.» (NOCTOSHHBIN Nepenag AaBreHns)
* «[locT. nep. TeM.» (NOCTOSAAHHBLIN Nepenag Temnepartyp)
* «[MocT. pacxoa» (MOCTOSIHHBIN pacxosa)
* «[ocT. ypoBeHb» (MOCTOSAHHBIN YPOBEHb)
* «[p. nocT. 3Ha4.» (Apyras NOCTOSAHHas BENUYMHA)
*  «KpwuB. nocT. xap.» (TOCTOSIHHasA xapakTepucTmka).

ﬂeped BKJIlOHYeHUeM pe)XumMa yripassieHusi

Yka3saHue | dosmkeH 6bimb ebicmaegsieH pexum pabomasl

«HopmanbH.» (HopmanbHbIl).

YcTaHOBMNEHHOE 3HaYeHne BCeX PEeXMMOB yrnpaBreHusl, Kpome
pexumos AUTO, ... n FLOW, ... MOXHO N3MEHUTL B NOAMEHIO
«YCTaHOB. 3Ha4y-e» (yCTaHOBNEHHOE 3Ha4YeHNne) B MyHKTe

«HacTpoliku» nocne Bblbopa HYXHOro pexuma ynpasneHus.
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AUTO

ADAPT

WUcnonHeHue Hacoca AUTO,, ...
TPE3 (D) o
TPE2 (D) -

B pexume ynpasnenusa AUTO, .. ocyllecTenseTcs
HernpepbiBHas KOPPEKTUPOBKa NPOM3BOAMTENBHOCTHN Hacoca B
COOTBETCTBMUM C (PaKTUYECKON XapaKTEPUCTUKON CUCTEMBI.

BbinosnHUmMb py4Hyro HacmpoluKy 3adaHHO20
YkaszaHue PyHHy p y
3Ha4YyeHUusl HeJlb3sl.

H A
\‘\\
| 7 I R \Hset1
Aq / N
N\
Q a
H . 3
auto_min [ A3 Z\Hsetz =]
\ R
AN \ 8
» Q =
Puc. 36 AUTO

ADAPT

Mpyv akTMBauMn pexuma ynpasnenus AUTO, ... 3anyck Hacoca
OCYLLEeCTBAETCHA C 3aBOACKMMM HacTporkamu, H, =H_ ., a
3aTeM NpPOn3BOANTENBHOCTbL HAcCOCa KOPPEKTUPYETCs A0
3HauveHus A,. Cwm. puc. 36.

Ecnun Hacoc pernctpupyet nageHue Hanopa npu pabote ¢
MaKCMMasibHOM XxapaKkTepucTukou, A,, To yHkuma AUTO
aBTOMaTUYeCcKn nepeknioyaeTcs Ha bonee HU3KYIO
XapakTepucTuky ynpasnenus, H_ .. Ecniu knanaHsl 3akpototcs,
HacoC YCTaHOBMT CBOIO MPOM3BOANTENBHOCTL Ha A,.

ADAPT

A: MepBoHavanbHas paboyas Touka.

A Bornee HU3KWIA 3aperncTpMpoBaHHbIA Hanop No
MaKCMMarnbHOWN XxapakTepucTumke.

A HoBas pabouas Touka nocne perynupytoLiero
Bo3aencTeust pyHkumm AUTO

ADAPT"
MepBoOHaYanbHOE YyCTAHOBIEHHOE 3HAYEHNE.

sen:
HoBoe ycTaHoOBreHHOe 3Ha4YeHune nocne
perynupytoLiero Bo3aenctamsa dyHkumm AUTO

setz:
ADAPT"
H_ . 3aBoackas HacTpovika.

fac

durkcnpoBaHHoOe 3HadeHne 1,5 M.

auto_min”
Pexxum ynpasnenua AUTO, .. npeacTasnsert cobon
Pa3HOBUAHOCTb PErynnmpoBaHns NponopLMOHanbHOro AaBreHus,
roe XxapakTepucTUKM ynpaBreHus nMmetoT OUKCUPOBaAHHYO
MNCXOAHY0 TOYKY H

auto_min”

Pexum ynpasnenusa AUTO, .. paspaboTaH cneuuanbHo ans
CUCTEM OTOMMEHNS, HE PEKOMEHAYETCS MPUMEHSTL €ro B
cucTeMax KOHOAULMOHUPOBAHMSA U OXNaXaeHUs Bo3ayxa.

FLOW

ADAPT

WcnonHeHue Hacoca FLOW, .,
TPE3 (D) °

TPE2 (D) -

Mpu BbIGOpe pexuma FLOW, | .- Hacoc paboTaeT B pexnme
AUTO,,,,» 06ecneunBas pacxoq, He NpeBbIaOLWNA

BBEAEHHOro 3HaveHua FLOW .

[wnana3oH HacTponku napameTtpa FLOW
90 % oT nokasatensa Hacoca Q__ .

i COCTaBNAET OT 25 A0

3aBofckas HacTpoiika napametpa FLOW,, —o6ecneunsaet
Takom pacxop, npy KOTOPOM 3aBoACKasi HACTPoNKa pexumMma
AUTO,,,,; COOTBETCTBYET MaKCMMasbHON XapakTepUCTUKe.

Cwm. puc. 37.

He ycmaHaenuealime 3Ha4yeHue FLOW, _Huxe
Yka3aHue N . Limir
pacyemHoli paboyell MoYKuU.

20

HA 25% 90 % Qmax
I inanasoH HacTpoek |
< N 1

Hfac

Hauto_min

TMO5 7912 1613

Puc. 37 FLOW

ADAPT

lMponopunoHanbHoe AaBreHne

UcnonHeHune Hacoca MponopumonaniHoe
naBneHue
TPE3 (D) °

TPE2 (D) —
3HayeHne Hanopa Hacoca yMEeHbLUAEeTCs NMPU CHKEHUN pacxofa 1
yBenuumBaeTcsl Npu nosbiweHun pacxoga. Cm. puc. 38.

[aHHbIV pexyM ynpaeneHnss 0co6eHHO NoAXOAUT ANS CUCTEM C
OTHOCUTENBHO BLICOKUMYU NOTEPSIMU JABMNEHUS B
pacnpepenuTenbHbix Tpy6onposoaax. Hanop Hacoca Gynet
BO3pacTaTb NPOMNOpPLMOHanbHO pacxoay rMapoCUCTEMbI C LiefNbio
KOMMeHcauuy BbICOKUX NOTePb AaBMeHNs B pacnpenenutenbHbIX
Tpy6onpoBoaax.

YcTaHOBMNEHHOE 3HAYeHNEe MOXHO 3aaTh C TOYHOCTbIO 40 0,1 M.
Hanop Ha 3akpbITOM knanaHe paBHSIETCSI NOMOBUHE
YCTaHOBIEHHOTo 3HavYeHus H_ .

H A

Hset
3¢}
—
Hset S
- [~ \ 3
N \ R
\ \ 3
P Q 2
Pwuc. 38 MNponopunoHansHoe gaBnexHvne
Mpumep
* YCTaHOBMEHHbIV Ha 3aBoAe AaTuuK nepenaja AaBreHus.
Pwuc. 39 lNponopunoHansHoe gaBnexHvne
MNocTosHHOe AaBneHune
WcnonHeHue Hacoca MocTtosHHOE naBneHue
TPE3 (D) °
TPE2 (D) —
Hacoc nogaepxvBaeT NOCTOSIHHOE AaBneHne HarHeTaHus,
HesaBucumo oT pacxoga. Cm. puc. 40.
H A
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- \ S
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» Q =

Puc. 40 MocTosAHHOE AaBneHue



[lna naHHoro pexuma ynpasneHua Tpe6yeTc;| BHELUHUIA JAaTymK
OaBJieHUs, KaK NOKa3aHo B NpuUBeAeHHbIX HUXe npumMepax:

Mpumepbl
e OAuH BHELLHMI AaTYnK AaBNEHUS.

Puc. 41 MNocTosAAHHOE OaBrneHne

MocTosiHHas TeMnepaTtypa

WUcnonHeHue Hacoca MocTosiHHas TemnepaTtypa

TPE3 (D) R

TPE2 (D) R

[aHHbIii pexxunm ynpasneHus obecneynBaeT NOCTOSHCTBO
TemnepaTypbl. PeXUM NOCTOSHHOW TemnepaTypbl ynobeH ans
NPUMEHEHUSI B CUCTEMAX FOpPsiYero BOAOCHAGXKEHWSI; OH
npefHasHaveH 4ns ynpasrieHusl pacXoAoM C Lienblo
noafepxaHus UKCUpOBaHHOW TeMMnepaTypbl B CUCTEME.

Cwm. puc. 42. Mpu Ncnonb3oBaHWM 3TOro pexnma yrnpasneHus B
cucTemMe He [OMKHO BbiTe GanaHCHpPOBOYHbIX KNanaHoB..

H A
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N /.
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Puc. 42 MNMocTosiHHasa TemnepaTtypa

[na aaHHOro pexuma ynpasneHus TpebyeTcs BHYTPEHHUI unu
BHELUHWI AaTYnK TemnepaTypbl, Kak MoKa3aHo B NpUBeAEHHbIX
HVXe NpUMepax:

Mpumepsbl

* YCTaHOBNEHHbIV Ha 3aBoje AaTymK TemnepaTtypbl (TOMbKO

TPE3 (D).
®

*  OpWH BHELWHWI AaTyuk TeMmnepaTtypbl.

Puc. 43 lNocTosiHHasa Temnepartypa

MocTosiHHBIN nepenag gaBrieHUs

MocTosAHHLIN Nnepenan
UcnonHeHune Hacoca

AaBrneHus
TPE3 (D) .
TPE2 (D) .

Hacoc nogaepxvBaeT NOCTOAHHbIV Nepenaj AaBneHns
He3aBMCUMMO OT pacxofa B cucteme. Cm. puc. 44. [laHHbIN pexum
ynpaBrieHnsi NoAxXoAnNT B OCHOBHOM A1 CUCTEM C OTHOCUTENBHO
HU3KUMUN MOTEPSAMU AaBMeHNs.

/
-~
TMO5 7901 1613

Puc. 44 lNocTosAHHbIV Nepenaj AaBneHus

[lna gaHHoro pexuma ynpasneHus TpebyeTcs BHYTPEHHUI nnu
BHELUHWI AaTyvKk nepenaga AaBreHuns, Kak nokasaHo B
NpUBEAEHHbIX HUXe NpuMepax:

Mpumepsi
* YcTaHOBMEHHbIN Ha 3aBode AaTyuK nepenaja AaBneHuns

(Toneko TPES (D)).
l‘

*  OAWH BHELWHWI AaTynK nepenaga gaBJlieHUA.

A

Puc. 45 lNocTosHHbIN Nnepenag AaBneHuns

lMocTosAAHHLIN Nepenag Temneparyp

MocTosAHHLIN Nnepenag
McnonHeHue Hacoca

TemnepaTyp
TPE3 (D) .
TPE2 (D) .

Hacoc nogaepxviBaeT NOCTOSHHbIV Nepenaj TemnepaTtyp B
cucTeme, 4N 3Toro paboyne xapakTepucTUKM Hacoca
perynupyTcsa cooTBeTCTByOWMM obpa3om. Cm. puc. 46.

H A
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- \ 3
\\ \ E
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Puc. 46 [NocTosiHHEIM Nepenag Temneparyp
[ns paHHoOro pexvma ynpasneHus TpebytoTcsa ABa gaTymka

TeMnepaTypbl UK OAWH BHELLUHWI AATYMK nepenaga
TemnepaTypbl, Kak NOKasaHo B NPMBEAEHHbIX HUXeE NpuMepax:
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Mpumepsbl

* YCTaHOBNEHHbIV Ha 3aBoje AaTuMK TemnepaTypbl U BHELUHUIA
natyuk Temnepatypebl (Tonbko TPE3 (D)).

. D,Ba BHELWHUX OaTHMKa TemnepaTypbl.

*  OQOuvH BHeLHWI faTymnk nepenaga Temneparypbl.

Puc. 47 lNMocTosHHbIN Nepenag TemnepaTtyp

MocTosAHHLIN pacxon

MUcnonHeHue Hacoca MocTosAHHLIN pacxoa

TPE3 (D) -

TPE2 (D) .

Hacoc nogaepxmBaeT NOCTOSAHHbIVM PAcxof B cucteMe
He3aBMcMMO oT Hanopa. Cm. puc. 48.

H A

s » Q
Q set

/
TMO5 7955 1713

Puc. 48 lNocTosiHHbIN pacxoa

[na gaHHoro pexuma ynpasneHuna TpeGyeTc;l BHELUHUIA AaTymK
pacxona, Kak Nnoka3aHo HUXe:

Mpumep

*  OOuH BHELHWI JaT4YnK pacxoaa.

Puc. 49 MNocTosiHHbIN pacxon

MoCTOAHHLIN ypOBEHb

WUcnonHeHue Hacoca MocToAHHBbIN YpPOB€Hb

TPE3 (D) -

TPE2 (D) .

Hacoc nopgaepxvBaeT NOCTOSIHHbIN YpoBEHb paboyeil )KMAKOCTM
He3aBucumo ot pacxopa. Cm. puc. 50.
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TMO5 7941 1613

Puc. 50 [NocToSAHHbIN ypOBEHb

[lna gaHHOro pexxvuMa ynpaBreHus TpebyeTcs BHELIHNUIA AaTYMK
YPOBHSA.

Hacoc moxeT perynupoBaTtb YpOBEHb XWUAKOCTU B pe3epByape
OByMs cnocobamu:

*  CMOMOLLbI PYHKLMUM OMOPOXKHEHUS, KOTAa HAcoC oTkaymBaeT
XULKOCTb 3 pe3epByapa;

*  CMOMOLLbI PYHKLMM 3aMNOfHEHNs, KOTAa Hacoc 3akaunsaeT
XMOKOCTb B pe3epByap.

Cwm. puc. 51.

TuN YHKLMM KOHTPOMNS YPOBHS 3aBUCUT OT HACTPOMKM
BCTPOEHHOIO KOHTpOnepa.

Mpumepbl

*  OAuWH BHELWHWI AaT4YUK YPOBHS.
= (PYHKLMSA ONOPOXHEHMS,

*  OAuWH BHELWWHWI AaTUYUK YPOBHS.
= PYHKLMSA 3aN0ONHEHNS.

Puc. 51 MocTosiHHbBIN ypOBEHb

.upyraﬂ NoCTosAHHaA BeJfiIn4nHa

[pyrasa noctosiHHaA
BeNMYMHa

TPE3 (D) -
TPE2 (D) .

UcnonHeHune Hacoca

JTiobas gpyras BenuumMHa nogaepxmBaeTcs NOCTOSIHHON.

MocTosiHHaA xapakTepucTuka

WcnonHeHue Hacoca MocTosiHHasA xapakTepucTuUka
TPE3 (D) -
TPE2 (D) o

Hacoc moxeT nepeknioyaTbCst B PEXMM 3KCNnyaTaumum B
COOTBETCTBUU C MOCTOSAHHOM XapakTEPUCTUKON, T.€. B PEXUM,
aHamnornyHbIV aKCNnyaTauum Heperynmpyemoro Hacoca.

Cwm. puc. 52.

Xenaemas yactoTa BpalleHUsi MOXeT ObiTb 3aaHa B NpoLeHTax oT
MaKCMManbHOWN YacTOThbl BpalleHus B auanasoHe ot 25 no 100 %.
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TMO5 7957 1713

Puc. 52 lNocTostHHaa xapakTtepucTuka

B 3asucumocmu om xapakmepucmuKu cucmemsl
u paboyeli mo4ku, 3Ha4eHue Hacmpoliku 100 %
Mo)Xxem He3Ha4umeJsibHO omau4ambcsi 8
MeHbWYyI CMOPOHY om hakmu4eckoll
MakcuMmaJsibHOU XxapakmepucmukKu Hacoca, 0axe

ecsiu Ha ducnyiee omobpaxaemcs nokazameJsb
100 %. dmo cesi3aHO ¢ 02paHUYeHUSsIMU 10
MowHoCcmu u 0aseJsieHuro, peasu3o8aHHbLIMU 8
Hacoce. [JaHHOe OomKJ/I0OHeHuUe 8apbUpyemcsi 8
3aeucumocmu om muna Hacoca U 8e/IU4UHbI
nomepb AassieHusi 8 mpybonpoeodax.
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Puc. 53 OrpaHnvyeHns no MOLWHOCTU 1 AaBNEHUI0, BNUAOLMNE
Ha MakcUMarnbHY XapakTepucTuky

11.14.5 FLOW, ..

UcnonHeHune Hacoca FLOW .
TPE3 (D) °
TPE2 (D) -
FI'OWLIMIT

* AxTtuupynte dpyHkumnio FLOW
* 3apawnte FLOW,, .

H A 25%
1

L («OrpaHnueHve pacxona).

90 % Qmax
1

|
|
|
| \
|
|
.

TMO5 7908 1613

Puc. 54 FLOW

LIMIT

®yHkuna FLOW, . MoxeT paboTaTtk B co4eTaHum co
crneayoWUMy pexnMmamm ynpaBneHus:

+ «[lpon. naBneHune» (NponopunoHanbLHoe AaBreHne);

» «[locT. nep. AaB.» (NOCTOSIHHLIV Nepenag AaBNeHNs);

* «[locT. nep. Tem.» (MOCTOSHHBIN Nepenag TemnepaTypbl);
* «MocT. Temn-pa» (NocTossHHas TemnepaTypa);

*  «KpwB. nocT. xap.» (NOCTOSSHHasA XxapakTepucTuka).

Bnaropaps dyHKLMM OrpaHnYeHunsa pacxoa, ero 3Ha4yeHume He

npesbllaeT BBeAEHHbIN Nnapametp FLOW

[unana3oH HacTpolikn napameTtpa FLOW cocTaBnsert oT 25 oo

90 % ot nokasaTens Hacoca Q.

LIMIT

3aBoackas HacTpolika napametpa FLOW,, — o6ecneunsaet
TakoW pacxon, Npy KOTOPOM 3aBOACKasi HACTponKa pexuma
AUTO,,,,»r COOTBETCTBYET MaKCMMasbHON XapaKTepuUCTUKe.

Cwm. puc. 32.

11.14.6 ABTOMaTU4YECKNI HOYHOM PEXUM

«ABTOMaTU4YECKUIA HOYHOMN
pPexumM»

WUcnonHeHue Hacoca

TPE3 (D) .

TPE2 (D) -

Ecnun aktuBnpoBaH «ABTOMaTUYECKUIA HOYHOM PEXUMY, HACOC
aBTOMATUYECKN NepekrtoyaeTcs Mexay AHEBHbIM U HOYHbIM
pexvMamu (paboTa ¢ NOHWXXEHHO NPOU3BOANTENBHOCTbIO).
[MepeknioyeHve Mexay AHEBHbBIM Y HOYHBIM pexXuMamm
NPOUCXOAMUT NPUN U3MEHEHUMN TEMMNEPATYPbl BOAbI B HANOPHOM
Tpy6onpoBoae.

Hacoc aBTomatmyecku nepekniovaeTcsi Ha HOYHOW PEXMM B TOM
crny4yae, ecrnv BCTPOEHHbIN AaTyYnK perucTpupyeT nageHune
TemnepaTypbl B HanopHom Tpy6onpooge Ha 10-15 °C B TeueHun
OK. ABYX YacoB. CKOpOCTb NafeHuns TemnepaTypbl JOMKHA ObITh
He meHee 0,1 °C/MuH.

MepekntoyeHne B 06bIYHbIN PEXUM NpomcxoauTt 6e3 3anasabiBaHnst
Mo BpeMeHMU, KaK TOoNbKo TemnepaTypa nosbicutes Ha 10 °C.

Aemomamuyeckuli HOYHOU Pexum

JKCMIyamayuu Henb3s akmueupoeams, eciu
Hacoc pabomaem & pexume MocCMosiHHOU
Xapakmepucmuku.

11.14.7 AHanoroBble BXoAbl

D,OCTyI'IHbIe BXO4bl B 3aBUCUMOCTU OT (byHKLl,VIOHaJ'IbHOI’O mMoAayn4,
YCTaHOBJIEHHOro Ha Hacoce:

FM 200 FM 300
DyHKLUMA (Knemma) (cTaHpapTHLIN (pacwmpeHHbIN
Mopayrnb) Mopayrnb)
AHanorQBbM Bxona 1, o o
HacTpolika (4)
AHanorosbIl BXof 2, o o

HacTpowika (7)

AHanorosbIn Bxog, 3,
HacTpouika (14)

[lna ycTaHOBKM aHanoroBoro BXoAa BbINOMHUTE YKa3aHHbIe HuxXe
HaCTPONKMN.

«DYHKUUAY

AHanoroBble BXOAbl MOXHO HAaCTPOUTb Ha crieayroLmne yHKUMK:
¢ «HeakTuBHOY;

*  «[aT4ymk obpart. cBA3M» (gaTuMK obpaTHOW CBA3N);

* «BHew.Bn.Ha yCT.3Ha4.» (BHeELLHee BAUsIHME Ha
yCTaHOBMNEHHOE 3HaYeHue);

e «[pyras pyHKkuns.»
«N3mepsaembii napameTp»

BbiGepuTe oanH U3 napaMeTpoB, Hanpumep, napameTp,
“3MepsieMbln B CUCTEME AATHUKOM, NOAKITHOYEHHBIM K
hakTU4eckoMy aHanorosoMy BXoay.

«EpuHuua namepeHusa»
MmetoLmecs egMHnLbl UI3MeEpPEHUS:

MapameTtp BoO3MOXHble eAUHULbI
«JaBneHue» 6ap, m, kla, dyHT/KB. AtoAM, yT
«Pacxop Hacoca» M3/, nlc, apad/y, ran/mMuH
«TeM-pa Xugkoctmy» °C, °F

(TemnepaTypa XUAKOCTK)

«[Op. napameTp» %

(apyroun napameTp)

«ONeKTpUYecKUn curHan»
Bbi6epute Tvn curHana (0,5 - 3,5 B, 0-5 B*, 0-10 B, 0-20 MA v 4-20 MA).

* TPE3 (D): icnonb3yeTcs Tonbko Ans LudgpoBOro garynka
Grundfos. 23
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«[nanasoH gaTymka, MUH. 3Ha4.»
YCTaHOBUTE MUH. 3HAYEeHNE NOOKIIOYEHHOro AaTynKa.
«[vana3oH gaTuymMkKa, Makc. 3Hau.»

YcTaHOBUTE MaKC. 3HAYEeHMNE NOAKMIOYEHHOro AaTymKa.

11.14.8 Bxoabl Pt100/1000

[JocTynHble BXoAbl B 3aBUCUMOCTH OT pyHKLMOHANBHOIO MOAY s,
YCTaHOBJIEHHOrO Ha Hacoce:

FM 200 FM 300
DyHKUUA (KNemma) (cTaHpgapTHbIA  (pacLUMPEHHbIN
MoAaynb) MoAaynb)

Bxog 1 Pt100/1000,

HacTpoika (Pt100/1000, - °
Bxog 1) (17 n 18)

Bxop 2 Pt100/1000,

HacTporika (Pt100/1000, - °
BxoA 2) (18 n 19)

«DYHKUMA»

Bxoabl Pt100/1000 MOXXHO HACTpPOUTb Ha crieayolme PyHKLUn:
*  «HeakTuBHO»;

*  «[aTuyumk obpar. cBA3M» (gaTumMk o6paTHON CBA3N);

* «BHeLl.BMN.Ha yCT.3Hay.» (BHELLHee BNUsiH1e Ha
YCTaHOBMNEHHOE 3HaYeHune);

*  «[pyrasa dyHKUMA».

«A3mepsembin napameTp»

Bbibepute oguH U3 napameTpoB, HaNpumep, napameTp,
n3MepsiemMblil B CUCTEME.

11.14.9 UudpoBbie Bxoabl

[ocTynHble BXoAbl B 3aBUCUMOCTU OT (PYHKLIMOHATIBHOIO Moy s,
yCTaHOBJIEHHOIO Ha Hacoce:

FM 200 FM 300
DyHKUMA (Knemma) (cTaHpapTHBIM  (pacLUMpPEHHbIN
MoAaynb) Moaynb)

Lindposon Bxoa 1,
HacTpoika («Lndpposon ° °
BX0f, 3a4aTb...») (2 n 6)

Lindpposon Bxog 2,
HacTpolika («Ludposon — °
BXOA, 3a4ath...») (1 1 9)

[ins ycTaHOBKM LM POBOro BX0Aa BbINOMHUTE yKa3aHHbIe HuXe
HaCTPOMKM.

«DYHKUMA»
Bbibepute oaHy 13 cnenyrowmx yHKLNIA:
* «HeakTnBHO»

Mpu BbIOOpE dyHKUMM «HeaKTUBHO» BXOA He BbINOMHAET
HUKaKNX PYHKLMNA.

* «BHewHwW ocTaHOBY
Ecnu Bxoa feakTvBupoBaH (pa3soMkHyTas Lienb), Hacoc
OCTaHOBUTCH.

*  «MuH.» (MUH. YacToTa BpaLLeHNS)
Ecnu Bxon akTuBMpoBaH, Hacoc byaeT pabotatb ¢
MWHMMarnbHOW YCTAHOBIEHHON YacTOTOM BpaLLeHUs.

*  «Makc. (Makc. yacToTa BpaLLeHNs)»
Ecnu Bxoa akTuBmpoBaH, Hacoc byneT pabotaTb ¢
MaKCMMarnbHON YyCTaHOBIEHHON YaCTOTON BPaLLEHWS.

* «BHewWwHsa HencnpaBHOCTbY
Ecnu Bxoa akTuBmpoBaH, 6yaeT 3anylueH Tanmep.
Hacoc oTkntoyaeTcsa 1 nosaBnsieTca MHANKaLus curHana
HEeWcnpaBHOCTW, €CNY BXO akTMBMPOBaH bonblue 5 cekyHa.

»  «Cbpoc curHanusaumnmn»
Ecnun Bxoa akTnBMpoBaH, npondongeT co6poc BO3MOXHON
aBapuUNHOM MHANKALWK.

»  «Cyxown xop»
Ecnu BbiGpaHa aTa yHKUMSA, MOTYT GbITb OGHapYKeHbI
OTCYTCTBUE AABNEHUSA Ha BXOAE UMW HeXBaTKa BOAbI.
B cnyyae o6HapyxeHus He4OCTAaTOYHOIO AABMEHWS Ha BXOo4e
WY HexBaTKM BOAbl (CyXOM XOA4) HACOC OCTAHOBUTCH.
Hacoc He moxeT ObITb NepesanylueH, Noka BXo He
aKTMBMPOBaH.

24

[nga aToro HeobxoAMMbI AONOMHUTENBHbBIE MPUHAANEXHOCTH,

TaKune Kak:

—pene AaBneHus, yCTaHOBIIEHHOE Ha BCaChIBaOLLEM
TpybonpoBoae Hacoca;

—MonnaBKoBbIN BbIKI1tO4aTennb, yCTaHOBJ'IeHHbIVI B
HakonuTenbHOM pe3epByape.

* «HakonneHHbI pacxon»
B cnyyae Bbibopa AaHHON PYHKLMM MOXHO 3aduKCMpoBaTh
HakonneHHbI pacxoa. 3aeck TpebyeTcsa Ucnonb3oBaHe
pacxogomepa, KOTOpbI OTNPaBUT CUrHan obpaTHON CBA3N B
BMAE UMMynbca 3a onpeAeneHHoe KONMYeCcTBO BOAbI.

* «3ap. ycT. 3Hay-e, yncno 1» (3apaHee ycTaHOBMEHHOE
3Ha4YeHve) (MpMMeHSAETCS TONbKO K uudpoBomy Bxoay 2) Ecnu
LUndpoBbIe BXOAbl HACTpanBalTCs Ha 3apaHee
yCcTaHOBMNEHHOe 3HayeHune, Hacoc byaeT paboTaTb cornacHo
yCTaHOBNEHHOMY 3Ha4YeHM1I0 Ha OCHOBE KOMbBuHauum
aKTMBMPOBAHHbIX LIMGPOBBIX BXOAOB.

KomaHpa ocTaHoBa Bceraa UMeeT HanGonbLIniA NPUOPUTET.

11.14.10 Lncdpposbie Bxoabl/Bbixoabl

[ocTynHble BXOAbI/BbIXOAbI B 3aBUCMMOCTU OT (OYHKLMOHAMBHOIO
MoZyns, yCTaHOBMEHHOro Ha Hacoce:

FM 200 FM 300
DyHKUMA (Knemma) (cTaHpapTHBIA (PacLUMPEeHHbIN
MoAayIb) MoAynb)

LindppoBon Bxoa/Bbixog 3,
HacTp. («Lindposon ° °
Bxoa/Bbixoa») (10 n 16)

Lincbposow Bxoa/sbixoa 4,
HacTp. («Uudposon - °
Bxoa/Bbixoay) (11 n 18)

[ns ycTaHOBKM LMPOBOro BXoAa/BbiXxo4a BbINONHNTE
yKasaHHble HXe HaCTPOMNKH.

«Pexum»

Lindpoon Bxoa/Bbixon 3 1 4 MOXHO HACTPOUTL Tak, YTOObLI OH
PYHKLMOHMPOBAnN Kak LnpoBOon BXOA NN LdPOBOW BbIXOA.

*  «Lundposon Bxoa».
*  «Uundposon BbIxOAY.

«DYHKLUAY

Lindpbposon Bxoa/Bbixod 3 1 4 MOXHO HAaCTPOUTb Ha cneytoLime
PyHKUUK:
BoamoxHble pyHKLUM, undpoBom Bxoa/Bbixon 3

¢yHKLIMﬂ, ecrnun Bxon ¢yHKLlMﬂ, ecrnu Bbixoa

*  «HeakTnBHO» *  «HeakTnsHO»

* «BHewHwn octaHOBY * «loTOBHOCTbY

o «MuH.» *  «CurHanusauusa»

¢ «Makc.» * «PaboTta»

*  «BHelUHsS HencnpaBHOCTb» * «Hacoc pabortaeTt»

*  «C6poc curHanusauumn» * «[MpegynpexgeHune»

*  «Cyxon xop» * «[lpepen 1 npeBblLEeH»"
* «HakonneHHbIN pacxog»* * «[pegen 2 npeBbiWweH»”

*  «3ap. yCT. 3Hay-e, 4ucno 2»
* Tonbko TPE2 (D).

Bo3moxHble dhyHKuMm, undpoBoi Bxoa/Bbixon 4

DyHKLUUA, ecnu BXoa DyHKLUUSA, €CNun BbIXOS,

*  «HeakTuBHO» *  «HeakTuMBHO»

* «BHewHwn ocTaHOBY e «[OTOBHOCTbY

e «MuH.» ¢ «CurHanusauymsa»

*  «Makc.» * «PaboTta»

*  «BHelHsAs HencnpaBHOCTb» * «Hacoc pa6oTtaeT»

*  «Cbpoc curHanusauun» * «[MpepynpexaeHne»

*  «Cyxon xon» * «[Mpenen 1 npeBbiWEeH»*
* «HakonneHHbIN pacxoa»* * «[lpepen 2 npeBbllLeH»”

+  «3ap. ycT. 3Hay-e, Yncrno 3»
“TPE2 (D).




11.14.11 PenenHble BbIXoAbl

FM 200 FM 300
DyHKUUA (Knemma) (cTaHOapTHbIN (pacwmpeHHbIN
Moaynb) MoAaynb)
PeneiHbli Bbixoa 1 o N
(NC, C1, NO)
PeneiHbin Bbixoq 2 o o
(NC, C2, NO)

Hacoc Bkntovaet gsa penec 6ecnoTeHUManbHbIMU KOHTaKTamu
ONA NOAKNMKYEeHUA cCUurHanmnsauynn.

Pene curHanmsaumm MOXHO HacTpoOUTb Takum obpasom, 4Tobbl
OHU BKIOYaNMCb B OAHOW U3 NPUBEAEHHbIX HUXE CUTYaLWIA:

* «lOTOBHOCTbY

+ «PabGota»

*  «Curnanunsauymsa»

*  «[pepynpexaeHne»

» «[pegen 2 npeBbileH»”

* «[pepgen 1 npeBbileH»*

* «Hacoc pabortaet»

*  «[loBTOPHO CMaxKbTe NOALINMHUKNY
* «YnpaBrieHue BHeLl. BEHT.»
*  «HeakTnBHO.»

* Tonbko TPE2 (D).

11.14.12 AHanoroBbI BbIXoA

,U,OCTyI'IHOCTb NN HegoCTYNHOCTb aHasmioroBoro Bbixoga 3aBUCUT
oT beHKLl,I/IOHaJ'IbHOFO Moayna, yCtaHOBJ1IEHHOIo B Hacoce:

Kpome Toro, KOHTponnep MoXHO HacTPOUTb ANst paboThbl B
pexume c obpaTHOM 3aBUCUMOCTBHO.

OTO 3HAYWT, 4YTO MPU NOBBILLIEHNN YCTAHOBEHHOrO 3Ha4YeHUs
yacToTa BpalleHnst Hacoca CHuxaeTcs. B cnyyae pexvma
obpaTHoro perynupoBaHusi koappuuneHT ycunexus (Kp)
[ONXeH ycTaHaBnuBaTbecs B AnanasoHe ot -0,1 go -20.

YkasaHusa no HacTpoke MN-perynaTopa

B npuBeaeHHbIX HMXe Tabnuuax nokasaHbl pekoMeHayeMble
HaCTPOWKN KOHTponnepa:

PerynupoBaHue
nepenaga Kp T,
nOaBneHun
0,5 0,5
L1<5m:0,5
0,5 L1>5m:3
L1>10m: 5

FM 200 FM 300
DyHKUUSA (knemma) (cTaHpQapTHLIN (pacwmpeHHbIN

MoAaynb) MoAayib)
AHanoroBbIN BbIXO4, - °

[Ins ycTaHOBKM aHanoroBoro BbIX0Aa BbIMOMHUTE yKa3aHHble
HWXe HaCTPONKH.

«BbixogHoOM curHan»

* «0-10 B»

* «0-20 MA»

o «4-20 mA».

«PyHKLMSA aHaNoroBoro Bbixoaa»
*  «®dakTuyeckas CKOpoCTb»
*  «®dakTuyeckoe 3HayeHvEeN
* «WToroeoe ycT-e 3Hay.»

* «Harpyska asur.»

e «TOK OABUL.»

* «[pepen 1 npeBbieH»*

» «[pegen 2 npeBbieH»”

*  «Pacxon.»

* Tonbko TPE2 (D).

11.14.13 HacTpo#ku perynstopa

WcnonHeHue Hacoca HacTpoiku perynsitopa

TPE3 (D) .

TPE2 (D) .

B Hacocax nmetoTcs 3aBoACKME HACTPOMKU MO YMONYaHUIO Ans
koadpduumneHTa ycunenus (Kp) n BpeMmeHu nHterpuposanus (Ti).

Tem He MeHee, ecnu 3aBoAckas HaCTpowka He obecnevmBaeT

onTUMarnbHbIX NapameTpoB, KOIMDULMEHT BPEMEHN N BpeMSst

VNHTErpupoBaHnst MOXHO N3MEHUTB!

*  KoadhduumeHT ycunenus (Kp) MoxHo 3agaTtb B guanasoHe oT
0,1 o 20.

*  Bpewms nnterpuposanus (Ti) MOXHO 3agaTh B Auanas3oHe OT
0,1 no 3600 c.
Ecnun BbiGpaHo 3HauveHune 3600 ¢, koHTponnep byaet
paboTaTtb B pexume P.

L1 = PaccTosiHne mexay HacoCoM 1 AaTYnKkoM B [M].

K
PerynupoBaHue Ld T
TemnepaTypbl Cucrema Cucrtema i
otonnenua’ oxnaxaeHun?
ti 0,5 -0,5 10 + 5L.2
L2
5

t 0,5 -0,5 30 +5L2

' B cuctemax oTonneHns npu pocte Nnpon3BoauTENbHOCTY
Hacoca yBenuMunBaeTcs TemnepaTtypa Ha fatyvke.

2 B cucTemMax oxnaxaeHUsi Npy pocTe Npon3BOAUTENBHOCTH
Hacoca CHUXaeTcs TemnepaTtypa Ha AaTyuke.

L2 = PaccTosiHue B [M] Mexay TENNOOOMEHHNKOM 1 JAaTHUKOM.

YnpaBneHue
nepenagom Kp T,
TeMmnepartypbl
0,5 10 + 5L2

L2 = PaccTosiHue B [M] Mexay TENNOOGMEHHUKOM M JAaTHUKOM.
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PerynupoBaHue
pacxopa P i

__éfii__<>_ 0,5 0,5

PerynupoBaHue no
NOCTOAHHOMY K T.
OaBleHno

0,5 0,5

0,1 0,5

PerynupoBaHue K T
YPOBHSA 4 i

| : 2,5 100

| 2,5 100

O6ume amnupuyeckme npasuna

Ecnu koHTponnep pearnpyeT CrULWIKOM MeAneHHo, crneayeT
yBENUYUTb Kp.

Ecnu koHTponnep HeyCcTOMYMB UNN B HEM BO3HUKAIOT konebaHus,
cnefyeT Aemn@upoBaThb CUCTEMY MOHWKEHNEM K 1nu
yBenuyeHvem T.

11.14.14 Pa6ouunit AnanasoH

UcnonHeHune Hacoca «Pabouui guana3oH»

TPE3 (D) .

TPE2 (D) .

3apanite pabounii guanasoH cneayowmum obpasom:

* YcTaHOBWUTE MUHMMAaNbHYIO YaCcTOTY BpalleHUs B Npeaenax ot
pMKCMPOBaAHHON MUHUMATBHOWM YacTOThl BpaLLeHNs A0
MakcumarnbHOWM YacToTbl BpalleHus, 3aaaBaeMon
nonb3oBaTenem.

* YcTaHOBMTE MaKkcUMarbHYH YacToTy BpalleHus B npeaenax
OT MVHUMAaIbHOWN YacTOTbl BpallleHusl, 3ajaBaemoi
nonb3oBaTenem, 4o PUKCUPOBAHHOWN MaKCUMaIbHOW YacToThI
BpalleHus.

[unanasoH Mexgy MUMHUMarnbHON N MakCUMaribHOW YacTOTON
BpalleHusl, 3ajaBaeMol nonb3oBaTteneM, bygeT ssBNaTbLCA
pabounm gnanasoHom. Cm. puc. 50.

Yrasanne lpu 4yacmome epauwjeHue Huxe 25 % Ha
ynsomHeHuUU 8asia Mo)xem 803HUKHYMb WYM.
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100 % 4 MakcumansHas Yactota
BpaLeHus (dpukcupoBaHHas)
67 % MakcumanbHas YacTtoTa
1 BpalleHus, 3agaBaemas
nonb3oBaTtenem
Pa6ouuii gnanasoH
i \ MwuHumanbHas YactoTa 2
24 % BpalleHusi, 3agaBaemMasi 2
nonb3oBartenem 2
ﬁ / R
©
12 % - 7 MuHuManbHas YyacTtoTa o
0 % BpaLeHus (dpukcupoBaHHas) g
0 == =

Puc. 55 Npumep MUHUMaNbHbIX U1 MakCUMarnbHbIX YCTAHOBOK

11.14.15 BnusiHue Ha ycTaHOBI. 3Ha4-e (BNUAHNE Ha
yCTaHOBMNEHHOe 3HavyeHue)

BHelHee perynupoBaHue YCTaHOBIEHHOIO 3HAYEHUSA

«BnusiHne Ha yctaHoBn.
3HayeHue» (BNuUAHME Ha
yCTaHOBNEHHOEe 3Ha4YeHue)
TPE3 (D) °
TPE2 (D) °

UcnonHeHune Hacoca

Bo3moXHO perynupoBaTtb YCTaHOBIIEHHOE 3HAYEHWE C MOMOLLbIO
BHELLHEero curHana Yepes oguH 13 aHanoroBbIX BXOAOB UNK, Npu
YCTAHOBKE pacLUMPEHHOTO PyHKLMOHANbHOro MOAYNS, Yepes
oaunH n3 Bxogos Pt100/1000.

lMeped akmueayuel pyHKyuu «BnusHue Ha

ycmaHoeJ1. 3Ha4y-e» (enusiHue Ha

ycmaHoesieHHoe 3Ha4YeHue) mpebyemcsi

ycmaHoeumsb 0QUH U3 aHasl0208bIX 8X0008 usu
exodoe Pt100/1000 Ha «PyHKYus1 eHew. ycm.

3Ha4YeHusi» ((hyHKYUsI 8HEWHe20

ycmaHoeJ1IeHHO20 3Ha4YeHUsl).

Cwm. pa3denbi 16.7 AHanoz2oeble 8x00bl U

16.8 BxoOdsi1 Pt100/1000 .

Ecnu 6onee oaHoro Bxo4a HaCTPOEHo Ha napameTp
«PerynvmpoBaHue ycTaHOBMEHHOIO 3HaYeHUs», PYHKLUS
BbIGEPET aHanoroBbI BXO C HAMMEHbLUMM HOMEPOM, HanpuMep,
«AHanoroBblii BBOA 2», U NPOUrHOPUPYET Apyrue BXOAbl,
Hanpumep, «AHanorosbin BBoa 3» unu «Bxoa 1 Pt100/1000».

Mpumep

Cwm. puc. 56.

Ecnu HuxHee 3HayeHne aaTtynka pasHo 0 6ap, ycTaHOBNEHHOE
3HayeHue 2 6ap, a BHelLHee ycTaHOBMNEHHOe 3HadYeHune 60 %, To
dakTM4yeckoe yCTaHOBIEHHOE 3HAYEHNe PaBHO

0,60 x(2-0)+0=1,26ap.

dakTnyeckoe ycTaHOBEHHOE 3HavYeHne = hakTnyeckunii BXOLHOM

curHan x (yCTaHOBNEHHOE 3HAYEeHME - HUXKHEee 3HayeHune) +
HUXHee 3Ha4yeHue.

[6ap]
BepxHee L BnusHve Ha yctaHoBn. 3Hay-e [%]
3HayeHne
YcTaHoBneHHoe
3HayeHne T 2 100 =========="2 ,
dakTnyeckoe !
yCTaHOBMIEHHOE 1.2 <<=~ ——F— =~~~ ’ :
3HayeHne 4 |
1
Huxnee 1 o 0 } } —
3Ha4yeHune dakTnyeckui BHeLwHui
0 BXOHOM 100 curnan
curHan yCTaHoB-
TNIeHHoro
3HaYeHus
0,

o

TMO05 6279 4612

Puc. 56 lNprmep HacTponkun perynnpoBaHns yCTaHOBIIEHHOTO
3HayeHus



B npuBeneHHo Hyxe Tabnuue aaetca 063op TUMNOB

perynmpoBaHus yCTaHOBJTIEHHOIO 3Ha4YeHUsa U X Hanum4ne B

3aBNCUMOCTU OT TUMa Hacoca.

Tun perynupoBaHus

Tun Hacoca

yCTaHOBJIEHHOTO 3HaYeHUsA TPE3 (D)

TPE2 (D)

«HeakTnBHO»

«JlnHenHas pyHKUNS»

«JIMHENHO C OCTaHOBOM»

«JINHEWNHO C MUH.»

«ObpaTHas pyHKUUS»

«O6paTHO C OCTaHOBOMY

«OBpaTHO C MUH.»

«Tabnvua BNnAHUA»

«Tabnvua BANUsH. C OCTaH. Y MUH.»

«Tabnuvua BNusiH. C OCTaH. Y MakKc.»

lMonb3oBaTens MOXeT Bbl6paTb crnepywumne beHKLI,VIVI:

*  «HeakTuBHO»

Mpu ycTaHoBKe yHKUMN «HeakTMBHOY» yCTaHOBNIEHHOE

3Ha4YeHne He ByAeT 3aBUCETb HU OT Kakow BHELUHEN yHKLMN.

*  «JlnHenHasa pyHKkUMS»

Mpw perynupoBaHnm ycTaHOBNEHHOE 3HaYeHNE MeHseTCs

NuHenHo, ot 0 go 100 %. Cm. puc. 57.

BnusiHne Ha ycTaHoBn. 3Hay-e [%)]

100

—

Puc. 57 JluHenHas dyHKums

BHewHuin
BX0z4 [%]

*  «JlMHenHO c ocTaHOBOM» U «JIMHENHO C MUH.»

—«JINHEenHo ¢ ocTaHOBOM»

Ecnu BxogHow curHan Bapbupyetcs ot 20 go 100 %,
YyCTaHOBIIEHHOE 3HAaYEHNE MEHSETCS NPY TAKOM BIIUSIHUMN

TNIMHENHO.

Ecnu BxogHon curHan Huxe 10 %, Hacoc nepekniovnTcs B

pexum «OcTaHoBY.

Ecnu BxogHoI curHan nosblilwaeTcs Boiwe 15 %, onatb

TMO05 6280 4612

BKIt04aeTcs paboyumin pexum «HopmanbH.» (HopmanbHbii).

Cwm. puc. 58.
= «JIMHEeNHO C MUH.»

Ecnu BxogHow curHan Bapbupyetcs ot 20 go 100 %,
YCTaHOBIIEHHOE 3HAYEHNE MEHSETCS NPY TaKOM BIIUSIHUMN

TNIMHENHO.

Ecnu BxogHon curHan Huxe 10 %, Hacoc nepekniovnTcs B

pabounit pexum «MuH.» (MUHUMYM).

Ecnu BxogHoI curHan nosblilwaeTcs Boiwe 15 %, onatb

BKIt04aeTcs paboyumin pexum «HopmanbH.» (HopmanbHbin).

Cwm. puc. 58.

BnusHue Ha ycTaHoBn. 3Hay-e [%]

100 ‘
I
I
|
I
I
I
|
I
I
I
|
I
I
|
0 % -—
| 20 40 60 80 100 BHewHun
i | Bxog [%)]
i |
Hopmaan.i %
A
! 1
MuH. unu L 1] -
OcTtaHoB

Puc. 58 «JlnHelHo ¢ octaHOBOM» UNU «JIMHENHO C MUH.»

«ObpaTHas yHKUNA»
[Mpu perynvpoBaHumn yCcTaHOBMNEHHOE 3HAYEHVE MEHSIETCS
obpaTHo nponopuunoHanbHo - oT 0 go 100 %. Cm. puc. 59.

BnusiHne Ha ycTaHoBn. 3Hay-e [%]

100

—
—

BHewHun
Bxop [%]

Puc. 59 ObpaTtHasa dyHKuus

«ObpaTHo ¢ ocTaHoBOM» (O6paTHO NPONOPLMNOHANBHO C
octaHoBoM) unu «O6paTHO C MUH.»

(ObpaTHO NponopLUMOHanbHO C MUH.)

- «O6paTHO Cc OCTaHOBOM»
Ecnu BxogHol curHan Bapbupyetcs o1 0 go 80 %,
YCTaHOBINEHHOE 3HAYEHNE MEHSIETCS NPY TaKOM BIUSIHUN
o6paTHO NponopuUUoHanbHO.
Ecnu BxogHow curHan Beiwe 90 %, Hacoc NepeknynTCcs B
pabounii pexxum «OcTaHOB».

TMO5 6281 4612

TMO5 6283 4612

Ecnun BxogHon curHan nagaet Huxe 85 %, onaTb BKNtoYaeTcs

pabounii pexum «HopmanbH.» (HopMarnbHbI).
Cwm. puc. 60.

- «0O6paTHO C MUH.»
Ecnu BxogHol curHan Bapbupyetcs o1 0 go 80 %,
YCTaHOBINEHHOE 3HAYEHNE MEHSIETCS NPY TaKOM BRUSIHUN
o6paTHO NPONopLUMOHarbHO.
Ecnun BxogHon curHan Beiwe 90 %, Hacoc nepeknioynTcs B
pabounii pexum «MuH.» (MUHUMYM).

Ecnun BxogHon curHan nagaet Huxe 85 %, onaTb BKNtoYaeTcs

pabounii pexum «HopmanbH.» (HopMarnbHbI).
Cwm. puc. 60.
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BnusiHne Ha ycTaHoBn. 3Hay-e [%)]

BXx0oz4 [%]

HopmanbH.

MuH. nnu
OcTtaHoB

!
TMO5 6283 4612

I
%
100 BHewHwun
|
I
I
I
|
I
I
I
I
I
|

-
T

Puc. 60 «O6paTtHo c octaHoBOM» (O6paTHO
nponopLMoHarnbHO ¢ ocTaHoBOM) 1 «O6paTHO ¢
MUH.» (OBpaTHO NpONOPLMNOHANbHO C MUH.)

e «Tabnuua BNUSHUA»
YcTaHOBMNEHHOE 3HaYeHe 3aBUCUT OT XapaKTepuUCTMYeCcKon
KPWBOW, BbINOMHEHHOW U3 BYX-BOCbMU TOYEK.

Mexay ToukaMu NpoxoanT Npsimasi NMHKUS, a [0 NEPBOI TOYKN

1 nocre nocrneaHen TOYKM - FOpU3oHTarNbHas NMHUS.

BnusiHne Ha ycTaHoBn. 3Hay-e [%]

100

—
o

|

I

I

I

|

I

I

I

|

I

I

I

I %
80 100 BHewHun
Bxop [%]

Puc. 61 Tabnuua BnvsiHus
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TMO5 6284 4612

«Tabnuua BNWsiH. C OCTaH. Yy MUH.»

YcTaHOBNEHHOE 3HAaYeHNe 3aBMCUT OT XapakTepuCcTUYeCKon
KPVBOW, BbINMOMHEHHON N3 ABYX-BOCbMU TOYEK.

Mexay Toykamu NPOXOAMUT NpAMasi NMMHUSA, a 40 NepPBOW TOUKK
1 nocne nocrieHen TOYKM - TOPU3oHTanbHasi NMMHUS.

Ecnun BxogHon curHan Huxe 10 %, Hacoc nepeknioYnTes B
pabounii pexxum «OcTaHOBY.

Ecnwn BxogHom curHan nosbiwaeTcs Boiwe 15 %, onAtb
BKIOYaeTcs paboyumnin pexum «HopmanbH.» (HopMarnbHbIi).
Cwm. puc. 62.

BnuaHune Ha yctaHoBn. 3Hay-e [%]

100 T-——-——"~—"""-"-"--------—----- H
I
|
I
I
I
|
I
I
I
|
I
I
|
0 T T T T % —
i 20 40 60 80 100 BHewHwuit
! i Bxof [%]
I | o
HopmarbH. ! @
i | | 0
Ry 2
I | ©
MuH. nmm Y i )
OcTtaHoB Z

Puc. 62 Tabnuua BnuvsiH. C 0OCTaH. y MUH.

«Tabnuua BNUsH. C OCTaH. y Makc.»

YcTaHOBNEHHOEe 3Ha4YeHne 3aBUCUT OT XapaKkTepncTu4eckon
KPVBOW, BbIMONIHEHHOW U3 ABYX-BOCbMM TOYEK.

Mexay ToukaMu NpoxoauT Npsimasi NMMHUS, a [0 NEePBO TOYKM
1 nocrne nocneaHen TOUYKK - FOPU3oHTanNbHas NUHUSA.

Ecnu BxogHow curHan Beiwe 90 %, Hacoc nepeknynTcs B
pabounii pexxum «MuH.» (MUHUMaTbHBbIN).

Ecnun BxogHon curHan nagaeT Huxe 85 %, onaTb BKtoYaeTcs
pabounii pexxum «HopmanbeH.» (HopMarnbHbI).

Cwm. puc. 63.

BnusHue Ha ycTaHoBM. 3Hau-€ [%)]
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HopmanbH.

MuH. nnun
OctaHoB

!

TMO5 6286 4612

Puc. 63 Tabnuua BnusiH. C OCTaH. y Makc.



«3apaHee yCTaHOBJI€HHbIe 3Ha4-A»

«3apaHee ycTaHOBNEHHbIE
3Ha4-s»

UcnonHeHune Hacoca

TPE3 (D) -

TPE2 (D) .

KomBuHupysi BXOAHbIE CUTHanbl Ha LMdpPoBbLIX Bxodax 2, 3 n 4
(kak nokasaHo B Tabnuue H1Xe), MOXHO 3aaTb N aKTUBMPOBATL
CeMb YCTaHOBIEHHbIX 3HAYEHUN.

LincdpoBbie BBOAbI
3

YcTaHoB. 3Ha4-e

HopmanbHoe YCTaHOBJIEHHOE
3HayeHune

o (N

3apaHee ycTaHOB/. 3Hay-€ 1

3apaHee yCTaHOB/M. 3Ha4-e 2

3apaHee ycTaHOB/M. 3Ha4-e 3

3apaHee yCcTaHOB/M. 3Hay-€ 4

3apaHee YCTaHOBI. 3Ha4-e 5

3apaHee YCTaHOBI. 3Ha4-e 6

alolm|lola|lol~
ala|lo|lola|m|lo| o
Al lOo|lO|0| O |

3apaHee YCTaHOBI. 3Ha4-€ 7

«Bnuaxue Ha Temnepatypy»

WUcnonHeHue Hacoca «BnusiHne Ha TeMmnepaTtypy»

TPE3 (D) .

TPE2 (D) -

Ecnu gaHHasa dyHKLMA akTUBMPOBaHa ANS pexuma
perynmpoBaHusi C NOCTOAHHbBIM UM NPOMNOPLMOHANbHbLIM
AaBrieHneM, TO YCTaHOBIIEHHOE 3Ha4YeHne Hanopa yMeHbluaeTcs
B COOTBETCTBUW C TEMMEPaTypPOW XUAKOCTU.

BnusHue Ha TemnepaTypy MOXHO UCNOMNb30BaThb Npu
TemnepaTypax pabouyen xugkoctu Hmxe 80 °C nnum Huxe 50 °C.

Takue TemnepaTypHble rpaHnLibl pacCMaTpuBaloTCs Kak
BenuuuHa T . YCTaHOBNEHHOE 3Ha4YeHNe B COOTBETCTBUN C
npuBeaeHHON HUxXe rpaddmyeckon XxapakTepuCcTUKON NOHMXKaeTCs
Mo OTHOLLEHUIO K HOMUHANbHOMY 3Ha4veHuto Hanopa (= 100 %).

HA HA
100 %
Hactual [
30 % ™
3
- >
20 50 80 TI[°C] Q R
T ]
actual Z
Puc. 64 BnusaHvne Ha Temnepartypy
B BbilwenpuseaéHHOM Npumepe BblbpaHo sHadeHne T =80 °C.
dakTnyeckasn Temnepatypa pabodeit xugkoctu, T, . NPUBOAMT K

CHVDKEHVI0 HOMUHaNbHOro 3HadyeHus Hanopa ¢ 100 % go H

actual”

0nsi oyHKUMK BNUsIHWSE HA TeMnepaTypy TpebyeTcs crneayollee:

*  PEeXxuM ynpasiieHna no nponopunoHaribHOMY Unu
NOCTOAHHOMY OaBJ1E€HUIO;

¢ HacCoC yCTaHOBJIEH Ha nojarLuiem pr60ﬂp0BO,D,e;

* cUCTeMa C perynupoBaHueM TemnepaTtypbl B HarnopHoOM
TpybonpoBoge.

BnvsiHne Ha TemnepaTypy npurogHo K NPUMEHEHNIO B
crnepyoLmnx cucTemax:

* Cuctembl C NnepeMeHHbIM pacxo4om (Hanpumep, B
ABYXTPYOHbIX CUCTEMAX OTOMMEHWNS), B KOTOPbIX (YHKLNSA
BIIUSIHUSA Ha TemnepaTypy NPUBOAUT K AanbHenweMy
CHUXXEHUIO MPOM3BOAUTENBHOCTU Hacoca B Nepunoabl
YMEHbLUEHUWS Harpy3ok 1, CneaoBaTenbHO, K YMEHbLUEHMIO
TemnepaTypbl B HAaNmopHOM TpybonpoBoge.

»  CucTeMbl C MPaKTUYECKM NOCTOSAHHBIM PacxoAoM (Hanpumep,
OOHOTPYGHbIE CUCTEMbBI OTOMNNEHUS Y CUCTEMbI MOAOrPEBA
MosioB), B KOTOPbLIX U3MEHUYMBas Tpebyemas Tennosas
Harpyska He MOXeT BbITb OTCNEeXeHa Mo U3MeHeHWIo Hamnopa,
Kak B cry4yae ¢ ABYXTpyOHbIMU cucTeMamu. B Takux cuctemax
perynvpoBaHve npou3BoaMTENIbHOCTM Hacoca BO3MOXKHO
TONMbKO MyTEM aKTMBaLMWN (DYHKLMUN BIIMSHUS Ha TeMNepaTypy.

BbiGop BenuunHbl T

X
B cuctemax c HOMUHaNbHOM TeMNepaTypol B HANMOPHOM
TpybonpoBogae:

* 0o 55 °C, BknoumuTensHo, cneayet Bolbupate T =50 °C;
+ Bblwe 55 °C cnepyet BuiGupats T =80 °C.

<DyHm4u;7 8JlusiHUs1 Ha memMrepamypy He

YkasaHue ucrnosib3yemcsi 8 cucmemax

KOHOUYUOHUpPOBaHUS U oxnadeHusi so3dyxa.

11.14.16 ®yHKUUM KOHTpPONSA

«¢yHKLI,VIﬂ npesBbIilWl. NpepernoB»

WcnonHeHue Hacoca «PYHKUMA NpeBbIlW. NpeaenoB»

TPE3 (D) -

TPE2 (D) .

C NOMOLLbI0 AaHHOW OYHKLMKU MOXHO KOHTPONUPOBaTh
YCTaHOBIIEHHbIE NPe/eribl aHaNoroBbiX 3Ha4YeHUN.

Brnok ynpaBneHus cpabaTbiBaeT B criyyae npeBbILEHUS
npegenbHbiX 3HavyeHuin. Kaxxabii npegen MoxeT OblTb 3afaH Kak
MaKcMMarnbHOe UMM MUHUManbHOE 3HadYeHne. s Kaxaoro
KOHTPONMpyeMoro 3Ha4yeHnst HeobxoaAnMo onpeaenuTb ypoBEHb
NnosiBNeHVs NpeaynpexaeHns n ypoBeHb aBapuMHOro curHana.

[aHHas d)yHKLWIﬂ no3BondeT ogHOBPEMEHHO KOHTPONMUpoBaThb
[Be pasrnyHbIX TOYKN B HACOCHOM cucTeme. Hanpumep,
AaBlrieHne B TOYKe Bo,qopa36opa N AaBlieHne HarHeTaHua
Hacoca.

370 MCcKNoYaeT BO3MOXHOCTb TOFO, YTO JaBIEHNE HarHeTaHus
AOCTUTHET KpI/ITVI‘-IeCKOI7I OTMETKMN.

Ecnu naBneHune npesbiwaeT npeaenbHoe 3HavyeHne
npegynpexaneHus, noasndaeTca npenynpem,qarouj,mﬁ curHarnm.

Ecnu gaBneHune npesbiwaeT npefenbHoe 3HadYeHne Ans
aBapvu7|Horo CuUrHana, HacocCbl OCTaHaBJIMBaKTCA.

MOXHO yCTaHOBUTL 3a4epXKKy N0 BPEMEHN MexXAy MOMEHTOM
06Hapy>KeHUsi NpeBbILLEHWS NpeAenbHOro 3HaYeHWs 1
BKIIOYEHUEM NpeaynpexaatoLero Unm aBapuitHoro curHana.

MoxxHo ycTaHOBUTb 3aAepkKy cbpoca npeaynpexaarLero unm
aBapuUMHOro curHana.

MpeaynpexaeHue MoxeT BbiTb COPOLLIEHO aBTOMATUYECKU UMK
BPYUHYIO.

MO>XHO yCTaHOBUTb aBTOMaTUYECKUI UK PyYHOI Nepesanyck
cUCTeMbI NOCIe aBapvu UnNu pyyHoii c6poc aBapuitHOro curHana.

[Mepesanyck MOXeT BbINOMHATLCSA C YCTaHOBNIEHHON 3a4€PXKKOW.

MOoXHO Takxe HacTpOUTb OTCPOUKY NycKa, YTOObI ycTaHOBKa
[0CTUrMa yCTOMYMBOrO COCTOSIHUSA A0 aKTUBaLUN PYHKLMN.

11.14.17 CneumnanbHble pyHKLUM

«HacTp-ka umnynbc. pacxogomepa»

«HacTtp-ka umnynbc.
pacxopgomepa»

UcnonHeHue Hacoca

TPE3 (D) -

TPE2 (D) .

K ogHOMY 13 LMpOBbIX BXOAOB MOXHO MNOAKMIOYNTL BHELLHWNA
MUMNYNbCHLIN pacxofomep, YTobbl perncTpupoBaTh hakTUYeCcKuii
1 HaKOMMNEeHHbI pacxod. Ha ocHoBe 3TOro Takxe MOXHO
paccunTaTh yaenbHyt aHepruto [kBTu/m3].

[ns akTMBaLMmM UMNYNbCHOrO pacxoAoMepa HeobxoaMmo
YCTaHOBUTb OOUH U3 UMAPOBLIX BXOA0B Ha «HaKONMeHHbIN
pacxoa» 1 3agaTb oTKauymBaembli 06 bEM Ha OAMH UMMNYIbC.
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«A3MeHeHUsA MOLLLHOCTU»

UcnonHeHune Hacoca «M3MeHeHnA MOLWHOCTUY

TPE3 (D) -

TPE2 (D) .

[MapameTpbl NMMHENHBIX U3MEHEHUN HEOOXOANMO yCTaHaBNUBATb
TONbKO B pEXUME 3KChnyaTauum ¢ NOCTOSIHHOM
XapaKTepPUCTUKOMN.

JInHelHble N3MEHEeHNst oNpeaenstoT CKOPOCTb pasroHa u
OCTaHOBa Hacoca COOTBETCTBEHHO BO BPEMSs Nycka/ocTaHoBa
NI U3MEHEHUI YCTAHOBIIEHHOMO 3HAYEHWS.

MoxHo 3apaTh cnegyoLwmne napameTphbil:

* Bpems pasroHa, 0,1 - 300 ¢

* Bpewms 3amegnexus 0,1 - 300 c.

YKazaHHOe Bpems NPUMEHMMO K pa3roHy oT OCTaHoBa A0

HOMMWHaNbHOWM YacTOTbl BpPaLLEHUS, K 3aMeAfeHuIo - OT
HOMMHarbHOWN YacTOThl BpaLLEeHUs 40 OCTaHOBa.

Mpun MarnbIx BpEMEHHbIX Nepruoaax 3amMmeaneHns
3MeKTpoABUraTesisi OHO MOXET 3aBUCETb OT Harpy3ku U UHepLUK
13-3a OTCYTCTBMS BO3MOXHOCTW aKTUBHOIO TOPMOXEHMS Hacoca.

[Mpu OTKNIOYEHMM ANEKTPONUTaAHUSA 3aMearneHne

anekTpoasuratens 6yaeT 3aBMCeTb TOMbKO OT Harpy3ku n
UHEpLUN.

YactoTa
BpaLleHnst

HomuHanbHast — - - - — - — - — — _ _ _ _ e m——— -2

7 | | A\
7 A\

MakcumanbHass - - - - - - —— - —— ‘ :

| |

| |

| |

MuHumanbHas | — _ _ _ _ _ /_ _ _ _ _ _ [ 4-——

MocnegHee
nnHeHoe
N3MeHeHune

HavanbHoe nuHeiiHoe
n3mMeHeHue

TMO03 9439 0908

PasroH 3amenneHue

Puc. 65 Pa3roH n samegnexHue

11.14.18 CBA3b

«Homep Hacoca»

WUcnonHeHue Hacoca «Homep Hacoca»

TPE3 (D) .

TPE2 (D) .

Hacocy MOXXHO NPUCBOUTb yHVIKaJ'IbeIVI HOMep. 3710 nossonger
pasnnyaTb HAaCOoChI NPU NOAKMKYEHNUN MO WNHE CBA3N.

11.14.19 O6wme HAaCTPONKMU

«SA3bIK»

UcnonHeHume Hacoca «SA3bIK»
TPE3 (D) °
TPE2 (D) °

[oCTyNHO HECKONbKO A3bIKOB.

B cooTtBeTCcTBUM C BblﬁpaHHbIM A3bIKOM NPON3BOANTCA
aBToMaTun4decKkoe nepeknwyeHme eguHnL nsmepeHun4.

11.15 Assist (nomoub)

«HacTpoiika Heckosn. HacocoB»

WcnonHeHune Hacoca «HacTtpoiika Heckon. HacocoB»

TPE3 (D) .

TPE2 (D) .
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®PyHKUNS pabOTbl C HECKONIBKUMWU HacocaMu No3BonsieT
ynpaBnsitb OANHAPHLIMU HACOCaMM, YCTaHOBMNEHHbIMU
napannenbHo, a TakXke cABOEHHbIMM Hacocamu, He NMPUMEHSIS
BHELUHUX KOHTpPOMNepoB. Hacockl B cMcTeMe, COCTOSILLEN U3
HECKOIbKMX HaCOCOB, B3aUMOAENCTBYIOT APYr C APYroM
nocpeacTesom 6ecnpoBoaHoro coeanHernnss GENlair unm
npoBoAHoro coeanHernst GENI.

HacTpoiika cnctembl C HECKOMbKMMU HacocaMu NPon3BoOANTCS
nocpeAcTBOM BbIOpaHHOro Hacoca, HanpmMmep OCHOBHOTO
(nepsoro BeIGpaHHOro) Hacoca. Bce Hacockl Grundfos,
OCHallleHHble Moaynem 6ecnpoBopHoii ceszn GENIair, MoxHO
NOAKIIOYNTL K CUCTEME N3 HECKOIbKMX HAaCOCOB.

PyHKUMM pabOTbl C HECKOMbKMMU HacocaMu ONucaHbl B
nocneaymwLmx pasgenax.

a) «MepemeHHas paboTa»

PaboTtaTb MOXET TONbKO OA4MH Hacoc.

MepeknioyeHne c 04HOro Hacoca Ha ApYrovi 3aBUCUT OT BPEMEHMU
unu aHepronoTpebneHus. Mpu Bbixofe Hacoca U3 CTposi BTOPOW
Hacoc 3anyckaeTcs aBTOMaTU4YecKku.

HacocHas cuctema:
» CpOBOEHHbI Hacoc.
» [1Ba ogMHapHbIX Hacoca, NOAKIYEHHbIe NapannensHo.

Hacocbl 4omKHbI ObITb O4HOTO Tnnopasmepa.

MocrnenoBaTenbHO C Kax4blM HacocoM TpebyeTcs yCTaHOBUTb
obpaTHbIit knanaH.

6) «PaboTa c pe3epBHbIM HACOCOM»

O,D,VIH 13 HacocoB pa60TaeT NOCTOAHHO. Pe3epBHbIl;1 Hacoc
BKIO4aeTCca nepmnognyecku, YTOObI UCKIIOYNTL €ro 3aefaHue.

Ecnn ocHoBHON pa60Ta|ou.u/u7| HacoC oCTaHaBJ/iMBaeTCA
BCrNeACTBUE HEUMCNPABHOCTU, TO pe3epBHbI HACcOC 3arnyckaeTcs
aBTOMaATU4YEeCKN.

HacocHas cuctema:
¢ CpOBOEHHbIN Hacoc.
» [1Ba ogMHapHbIX Hacoca, NoAKIYEHHbIe napannenbHo.

Hacocbl AonxHbl 6bITb OAHOMO Tunopasmepa.

MocnepoBaTtenbHO C KaxAblM HAacoCoM TpebyeTcst yCTaHOBUTb
obpaTHbIi knanaH.

B) «PaboTta B KackagHOM pexume»

PaboTta B kackagHOM pexunme obecneymBaeT aBTOMaTUYECKYHO
HacCTpPOWKy NPOM3BOANTENBHOCTN HAcoca B 3aBUCMMOCTH OT
YPOBHS NOTpebneHns nyTem BKITIOYEHUS U BbIKMOYEHUS
HacocoB.

Takum obpaszom obecneunBaeTcsa paboTa cuMcTembl ¢
MaKcUMarnbHbIM 3HeprocbepexxeHnem npu NOCTOSHHOM
[aBfieHUn U OrpaHNYeHHOM KONMYecTBe HacoCOoB.

[Mpn paboTe coBOEHHOro Hacoca B peXxunme KOHTPoss
NMOCTOSIHHOrO AaBreHnsi, BTOpomn Hacoc 3anyckaetcsa npu 90 %
NPON3BOAMTENBHOCTU K ocTaHaBnuaaeTcs npu 50 %
NPON3BOAMNTENBHOCTY.

Bce BkntoveHHble Hacockl paboTaloT ¢ paBHOW YacTOTOM
BpaleHusi. CMeHa HacoCoB OCYLLeCTBAETCA aBTOMaTUYECKN 1
3aBNCUT OT YPOBHS 3HepronoTpebnexns, HapaboTku un
TEXHUYECKNX HENCNPaBHOCTEN.

HacocHas cuctema:
«  CpOBOEHHbIN Hacoc.

+ [Ba-yeTbipe oAMHApHbIX HAacoca, NOAKMIOYEHHbIE
napannernsHo.
Hacocbl fomkHbl 6bITb OAHOMO TUNOPa3mepa.
MocnenoBaTenbHO € KaxablM HAacocoM TpebyeTcs yCTaHOBUTL
obpaTHbIV knanaH.

» Cnepgyer BbibpaTb pexum ynpasneHus «llocT. gaBnexHve»
(nocTtosiHHOe paaBneHue) unu «MNocT. xapakTepucTuka
(nocTositHHast xapakTepucTurKa).



11.16 BbiGop pexnma ynpaBneHus

CucrtemMHoe npuMmeHeHue

Bbi6epuTe aToT cnoco6

perynupoBaHus

PekomeHayeTcs Ans 60MbWMHCTBA CUCTEM OTOMNEHNUS, OCOBEHHO AN CUCTEM C OTHOCUTESNIbHO
GonblLINMY NOTEPSIMU faBleHns B pacnpenenutenbHelx Tpybonpoeogax. CM. onucaHue pexuma
yrnpaBrieHusi Mo NponopuUMoHanbLHOMY AaBNEHUIO.

B Ccny4ae 3aMeHbl, Koraa pa6ot-|a;| TOYKa nponopunoHanbHOro gaBfieHna HemsBecTHa.

Pabouvas Touka fomkHa nexaTtb B npefenax paboyero gnanasoda AUTO, ... B npouecce pa6oTsl
HacocC BbINOMHAET aBTOMATUYECKYIO PErYTMPOBKY B COOTBETCTBUM C (DaKTUYECKOA
XapaKTepUCTUKOWM CUCTEMDI.

OTa HacTpovika obecneynBaeT MUHUMaNbHOE 3HEPronoTpebneHne u CHUXaEeT YPOBEHb LLYMa, YTO
cnocobCcTBYET COKpaLLEeHNo PacxofoB Ha 3NIEKTPOIHEPTUIO U NOBLILLEHWIO KOMdopTa.

AUTOapapT

Pexum ynpasnenua FLOW, .. npencrasnset coboi couetaHne dyHkumnin AUTO
(ABTOMaTu4yeckas HacTporika) M1 FLOW, _ (OrpaHudeHue pacxoga).

ADAPT
LIMIT
OTOT pexunm ynpaBneHus NoaXoANT AN CUcTeM, rae TpebyeTcs orpaHnynTb MakCMMarbHbIN

pacxof ¢ nomoubto yHkuum FLOW, . Hacoc HempepbIBHO OTCNexXnBaeT U perynnpyeT pacxop,

Taknm 06pasom, He jonyckas NpeBbileHNs NapameTpa, 3agaHHoro dyHkunein FLOW,,

MaBHble HAacOChl B KOTENbHbIX yCTaHoBKax, rae Tpe6yeTc;| nogaepXxaHne noCToOAHHOIO NOoToKa
pa6oqe|7| XKUOKOCTU Yepes KOTEN. VIcknoyaloTcsa AOMNOMNHUTENbHbIE 3aTpaThl 3N1IEKTPOIHEPTUN Ha
nepekavymBaHue n3nuiHero obbeMa XMOKOCTU B CUCTEME.

B cuctemax c KOHTYpaMu cMeLlmnBaHuA C NOMOLLbIK JaHHOro pexuma ynpasiieHna MOXHO
perynumpoBsaTb pacxo B KaXK4oW OTAENbHOW NTIMHUN.

MpenmyLiecTsa:

* [locTaTO4YHOE HanonHeHne BCEX KOHTYPOB BOAOW B NePUOAbI MUKOBLIX HAarpy3ok, ecnu ang
KaXXgoro KOHTypa 3aflaHo BepHOe 3Ha4YeHne MakcnmMmaribHOro pacxoaa.

+ 3HadyeHue pacxofa, COOTBETCTBYIOLLEE Kax 4ol 30He (Tpebyemas TennoBas aHeprus),
onpeenseTcs no pacxoay Hacoca.
3T0 3HaYeHne MOXHO TOYHO 3a4aThb B pexume ynpasnexHms FLOW

\oapr O€3 NCMONb30BaHMA
ApoccernbHbIX KnanaHoB Hacoca.

» Ecnu yctaHoBneHHoe 3HayeHne pacxoga HUXe HacTPOonKu 6anaHCcMpOBOYHOrO KnanaHa, To
Hacoc NOCTENEeHHO 3aMeANAeTCs, He pacxodys AHEPruto Ha NepekavnBaHne XnaKocTu Yepes
6anaHCMpOBOYHbIN KranaH.

«  OxnaxgarLime noBepxHOCTU B CUCTEMAX KOHAMLMOHMPOBaHUS BO3ayxa MoryT paboTaTb npu
BbICOKOM AaBIIEHNMN N HU3KOM PacxXofe.

FLOWapaPT

B cuctemax ¢ oTHOCUTENBHO GoNbLLIMMMK noTepAaMu gaBneHnda B pacnpenenunteribHbIX
pr6onpoao,qax N B CUCTeMaX KOHONLMOHUPOBAHNA N OXNaXxXaeHus Bo3ayxa.

»  [BYXTpy6Hble CUCTEMbI OTOMMEHNS! C TEPMOPETYNUPYIOLLMMM KnanaHaMmm u
- pacnpegenuTenbHbiMu Tpy6onpoBoaaMmn 6onbLUOM NPOTAXKEHHOCTU
~C CUJIbHO APOCCENVPOBaHHbIMU 6anaHCUPOBOYHBIMU KanaHamu
—C KOHTpoOnnepamMmu nepenaaa AaBneHus
—CO 3HaYUTENbHbIM NageHVeM AaBNeHUs B OTAEMbHbIX 3fIEMEHTaxX CUCTEMbI, ONpPeaensoLwmUm
o6Lwmin pacxog Boabl (Hanpumep, B HarpeeaTenbHOM KOoTre, TennooGMeHHUKe 1
pacnpegenuTensHom TpyGonpoBoae 40 NepBOro OTBETBIIEHNS).

* Hacochbl NnepBUYHOro KOHTYpa B CUCTeEMax CO 3Ha4YUTENbHbIM NageHneM gaBneHna B NnepBU4HOM
KOHTYpe.

+ CuncTeMbl KOHANLMOHNPOBAHMSA BO3yXa
- c TennoobmeHHnKamu (paHkonnamm)
- oxnaxpgatwoLlmmm 6ankamm
- C OXaxAaaLWMy NOBEPXHOCTSAMM.

[MponopunoHansHoe AaBneHne

Hset

B cuctemax c oTHoCcUTENbHO HEGONbLUMM NaJeHneM AaBreHnst B pacrnpenenutenbHbiX
TpybonpoBoaax.

* [1ByxTpyOHble CMCTEMbI OTOMNMEHNS C TEPMOPETYNMPYIOLLMMUK KNanaHamu 1
- B CUCTEMax C eCTECTBEHHOW LNpKynsumnen
- C He3HayMTeNbHbIM NaJeHneM AaBrneHns B OTAENbHbIX 31eMeHTax CUCTEMbI, ONpeaensoLwmnx
o6 pacxof BoAbl (HanpuMep, B HarpeBaTenbHOM KOTNe, TENNO0OMEeHHMKE 1
pacnpepenutenbHoM TpybonpoBoae A0 NEPBOro OTBETBEHNS) UNn
-nepeobopynoBaHHbIX ANg 60MnbLIOro nepenaga TeMnepaTtyp Mexay nogawLmm n obpaTHbIM
Tpybonposogamu (Hanpumep, ANS LEeHTPann3oBaHHOro TEMMOCHaGXeHNS).

* CucTeMbl OTOMMEHUS TUMNa «Tensnbli Non» ¢ TepMoperynmpyrwmnmmm KnanaHamu,
pacnofioXeHHble no rnosioMm.

* O,ElHOprﬁHble CUCTEMbIl OTOMNNIEHNA C TEpPMOpPErynUpyrLwmnMmn KnanaHamm nnu
6aJ'IaHCI/IpOBOLIHbIMI/I KnanaHamu pr60nposoqa.

» Hacocbl nepsuyHoro KOHTYypa B CUCTeMax C He3Ha4YnTenbHbIM NageHnem gaBneHna B
NnepBUYHOM KOHTYpE.

[MocTosIHHBIN Nepenaj AaBneHnst

HA
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CucrtemMHoOe NpMMeHeHue

Bbi6epuTe aToT cnoco6
perynupoBaHus

B cuctemax ¢ NOCTOSAHHOW XapakTepPUCTUKON CUCTEMBI.
Mpumepsl:

* OAHOTpYOHbIE CUCTEMbI OTOMMEHMUS

* LUYHTbI KOT/OB

* CUCTEMbl C TPEXXOLOBbLIMY KnanaHamu

* ObITOBbIE CUCTEMDI ropadyero BOJOCHabXeHus.

FLOWLIMIT MOXET NPUMEHATbCA ANA perynmpoBaHua MakCumMasribHOro UMpKynAauMoHHOro noToka.

[MocTosHHas Temnepartypa n
NOCTOSAHHbIV Nepenaza Temnepartyp

HE-

Ecnn ncnonb3yeTcq BHELLHWUIN KOHTPOIEpP, TO HACOC MOXET Nepekntio4aTbCsi C 04HON MOCTOSHHOMN
XapakKTepuCcTukn Ha Apyryro B 3aBUCUMOCTU OT 3Ha4YE€HUA BHELWHEro curHana.

Hacoc Takxe MoXeT nepeksioyaTbCs B PeXnM aKCrfyaTauum B COOTBETCTBUM C MakCUMasbHO
UM MUHUMATbHOM XapakTepUCTUKON, T.€. B PEXUM, aHanorMyHbIi PEXMMY dKCyaTaumum
Heperynupyemoro Hacoca:

*  Pexum paboTbl N0 MakcuMarnbHOW xapakTepucTuke cnegyet BblbpaTth B nepuoAbl, kKoraa
HeobxoAMM MakCcMMarnbHbI pacxos.
Takow pabounin pexum, K IpuMepy, MOXeT NPUMEHATLCH B PEXMMeE npuoputeTa ropsyero
BOAOCHabXeHus.

* Pexwum paboTbl N0 MUHUManNbHOW XapakTepucTuke cneayeT BbibupaTts B NeproAbl, koraa
HeobX0AMM MUHVMManbHBIA pacxop.
Takoi pabounit pexvim, kK nprMepy, MOXeT NPUMEHATLCA ANA PyYHOro NepekioYeHns B HOYHON
pexunm, ecnv Ncnonb3oBaHne PyHKUNN «KABTOMATUYECKNIA HOYHOW PEXMMY HEXenaTenbHO.

B cuctemax, roe TpebyeTcsi NOCTOSAHHbINA pacxon, HE3aBUCUMO OT NaZeHUs AaBNEHNS.
MNpumepsl:

* yunnepbl 4Nst KOHAULUOHUPOBAHMUSA BO3AyXa

* oTOnUTErNbHbIE MOBEPXHOCTU

e oXxnaxpjarwLline NoBEPXHOCTU.

B cuctemax, rae TpeGyeTcs NOCTOAHHbIN YPOBEHb XKMAKOCTU B pe3epByape, He3aBUCHUMO OT
pacxoga.

Mpumepsbl:
* pesepByapbl C TEXHUYECKOW BOOOMN

* pesepByapbl 4NA KOHOeHCaTa KOTJ10B.

~ \
N \ ~
Q
Qset
[MOCTOSAHHBIN YPOBHb
~ ,
~ 7/

>Q

B cuctemax c Hacocamu, paGOTa}OU.WIMVI napannenbHo.

PyHKUUS paboTbl C HECKONBKUMU HACOCaMM NO3BOMSIET YNpaBnsaTh OANHAPHBIMU HACOCaMMU,
NoAKIIOYEHHbIMY NapannensHo (ABa-4yeTblipe Hacoca), a Takxe CABOEHHbIMU Hacocamu 6e3
NPUMEHEHUS BHELLHNX KOHTPOMNepoB. Hacockl B cMCTeMe, COCTOSILLEN U3 HECKOMNbKNX HACOCOB,
B3aMMOAENCTBYIOT ApYr C ApYyroM nocpeactsoM 6ecnpoBogHoro coeanHeHus GENlair nnu
npoBoAHoro coeanHeHnst GENI.

MeHto «Assist» (nomoLpb)

«HacTtpoliika Heckomn. HacocoB»
(HacTpoWka HeCKONbKMX HaCOCOB)
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11.17 Grundfos Eye

MHankaTtop Grundfos Eye, pacnonoxeHHbli Ha naHenu
ynpaBreHns:, ykasblBaeT Ha SKCMNyaTaLMOHHBIN PeXnM Hacoca.

Cwm. puc. 66, nos. A.
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Puc. 66 Grundfos Eye

Grundfos Eye Ungukauusa

OnucaHue

““‘ NHAmnKkaTopbl He ropsT.

OTknoYeHo nNuTaHne. AnekTpoasuratenb He
paboTaerT.

[1Ba NpOTUBOMOMOXHbIX 3€J1eHbIX CBETOBbIX

—A —A A —a —a
NHOWKaTOpa BpallalTCAd B HanpaslieHNUn
BpalleHusa anekTpoasuratend, ecnv CMOTpeTb
A= = g

C HENpPUBOAHOIO KOHLa.

MuTtaHne BkntoveHo. AnekTpoasuratens paboraer.

[Ba NpOTUBOMOMOXHbIX 3€1eHbIX CBETOBbIX
MHOWKaTopa NOCTOAHHO ropAT.

MuTaHve BKIOYEeHO. nekTpoaBuraTenb He
paboTaer.

OAVH XenTbli CBETOBOW MHANKATOP

N —a A —a —
BpallaeTca B HanpaBneHnn BpalleHna
ariekTpoasuraTtend, ecnm CMOTpeThb C
L A " =

HEeNnpmMBOAHOIo KOHUa.

Mpenynpexaexne. OnekTpoasuratens pabortaer.

OAVH XenTbll CBETOBOW MHAUKATOP
NMOCTOSIHHO FrOPUT.

MpenynpexaeHve. dnekTpoasuraTens
OCTaHOBIIEH.

OBa NPOTMUBOMOJIOXHbIX KpaCHbIX CBETOBbIX
MHOUKaTopa MmepuarT 0O4HOBPEMEHHO.

ABapwuiiHas curHanusaums. OnekTpoasuraTens
OCTaHOBJIEH.

3eneHbli CBETOBOW MHAMKATOP B LIEHTpe
ObICTPO MUraeT YeTbipe pasa.

[

[ncTaHuMoHHoe ynpaBneHue npy nomoLm
Grundfos GO Remote no pagunocesasu.
OnekTpoaBuraTenb NbITAETCH CBA3ATHCS C
Grundfos GO Remote. PaccmaTtpuBaemsiii
anekTpoABuraTesb NOACBEYMBAETCS HA 9KpaHe
Grundfos GO Remote, onoseluasi nonb3oBaTens o
pacnofoXeHnn aneKkTpoaBuraTens.

3ereHblii CBETOBOIN MHAUKATOP B LIEHTpe
HenpepbIBHO MUTaeT.

0 I N e

Mpw BbIGOPE HYXXHOTO ANEKTPOABUraTENsl B MEHIO
Grundfos GO Remote 3eneHbIn CBETOBOM
MHOUKaTOp B LEeHTpe OyaeT HeNpepbIBHO MUraThb.
HaxmuTe Ha naHenu ynpaBneHus
anekTpoasuraTens, YTobbl Ha4YaTb AUCTAHLMOHHOE
ynpasneHue n obmeH gaHHbiMu Yepesd Grundfos
GO Remote.

3eneHblii CBETOBOI MHAMKATOP B LIEHTpe

e”aee e

[uVcTaHLUMOHHOE yrnpaBrneHue npyu nomoLLu
Grundfos GO Remote no pagnocssasu.

NoeT nepepaya faHHbIX MeXAay
anekTpoABuUraTenemM u ANCTaHUMOHHbBIM NyNbTOM
Grundfos GO Remote no pagnocsasu.

3eneHbli CBETOBOW MHAMKATOP B LIEHTpe
ObICTPO MUraeT, noka naeT 06MeH AaHHbIMK

mexay Grundfos GO Remote n
e‘e‘e anekTpoaBuratenem. 3To 3aiMeT HeCKOJIbKO
CeKyHa.

|

[vcTaHuMoHHOe ynpaBneHue npy nomoLu

Grundfos GO Remote no nHdpakpacHou cBs3N.
MpeT nonyyeHve anekTpoaBuratenemM AaHHbIX
Grundfos GO Remote no nHdpakpacHom cBsA3N.
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11.18 Pene curHanusauum

OnekTpoABUraTenb OCHaLLEeH ABYMS BbixoAaMu Ans 6ecnoTeHumanbHbIX CUrHanoB Yepes ABa BHYTPEHHUX pene.

BbixogaM curHanoB MOXHO 3afaTb pexunmMbl «PaboTa», «Hacoc paboTtaeT», «T0OTOBHOCTb», «CurHanusaumsa» u «MNpegynpexaeHuer.

DYHKLMN OBYX pene curHanusaumm nokasaHsl B Tabnuvue Huxe:

B aKTUBUPOBAHHOM COCTOSIHUU

MonoxeHne KOHTaKTOB pene cUrHanusauum

Pexum

OnucaHue Grundfos Eye
«Hacoc «CurHa-  «[lMpepgyn- pa6oTbl
«PaboTta» «[OTOBHOCTb»
paboTtaeT» nusauua» pexaeHue»
OTKNOYEHO NUTaHKe. ““‘ ’/r | ’/r ’/r ’/r -
BbIKJ1 C NONC C NONC C NONC C NONC C NO
«HopmanbH.»
Hacoc paboTaeT B (HopmanbHbIR)
P ™ ™ ™ P '
pexume «MuH.»
«HopmarnbH.» L= — i g | | (MUHUManbHbIN)
C NONC C NONC C NONC C NONC C NO

HOpPManbHbIN). .
(Hop ) 3eneHbllt, BpawaeTcs

nnun «Makc.»
(MakcumanbHbIi)

Hacoc paboTaeT B

—A
9@09@ ]
A =1 A g g

f\]

—

- «Py4Hon»
pexume «PyyHomn».
NO C C NONC C NONC C NONC C NO
3eneHbil, BpawaeTcs
—
Hacoc B pexume
«OcTaHoB»
«OcTaHoBY.
C C NONC C NONC C NONC C NO
3erneHbli, HenoABMXeEH
«HopmanbH.»
e A —a <
=3 = — — — (HopManbHbIN),
Mpepynpexaexve, HO «MuH.»
Hacoc paboTaer. Ll i v | (MUHMUManbHbIN)
C NONC NONC NO
y c ¢ C NONC ¢ unu «Makc.»
>KenTbin, BpawaeTtcs .
(MakcumanbHbIi)
—~ —a A —a
MpenynpexaeHue, HO GOQQQ ] 7
Hacoc pa60TaeTvB @ W & ’\r | | ’\r «PyyHomn»
pexume «PyyHomn». C NONC C NONC C NONC C NONC c NO
KenTbinn, BpawaeTcs
Mpepynpexaexve, HO — —
Hacoc 6bin OTKMYeEH
o «OcTaHoB»
KOMaHaomn
C NONC C NONC NONC Cc NO
«OcTaHoB». XKenTblin, HenoaBuxeH ¢ ¢
«HopmanbH.»
—a —a —a —a N o
— — (HopmanbeHbIN),
ABapuiiHbIN curHan, «MuH. »
HO Hacoc paboTaer. A = S | | (MMHMManbHbIN)
c C NONC ¢ NONC C NONC c NO
KpacHbilit, BpallaeTcs unn «Makce.» 3
(MakcumanbHbIi)
—a —A —A —a —a
ABapWiiHbIi curHan, 90089 ] ]
HO Hacoc pa60T€{eTB ¥ W W o Ju ’\r | | «PyyHon»
pexume «Py4Hon». C NONC C NONC C NONC C NONC C NO
KpacHbin, Bpalwiaetcsa
Hacoc ocTaHoBMeH Q.Q.O ™
13-3a aBapuUitHOro | | ’\r | «OcTaHoB»
CurHana. c C NONC C NONC C NONC Cc No

KpaCHbIVI Muraet
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11.19 Grundfos GO Remote

B Hacoce npegycmMoTpeHa BO3MOXHOCTbL 6ecnpoBoAHON paamno-
nnu nHdppakpacHou cessn ¢ Grundfos GO Remote.

Grundfos GO Remote no3sonseT ocyLecTBUTb HACTPONKY
yHKUMIA M NpefocTaBAseT 4OCTYN k 0630py COCTOSIHUS,
TEXHNYECKNUM CBeaeHNAM [o]¢} n3gennn n CbaKTI/NeCKI/IM pa6oqv|M
napameTpam.

Grundfos GO Remote paboTaeT ¢ TpeMsi pa3nnyHbIMmn
Mo6unbHbIMK nHTepdencamm (MI). Cm. puc. 67.

TMO5 5383 4312

Puc. 67 CBsasb mexay Grundfos GO Remote un Hacocom
nocpeacTBOM paauo- Unu MHgppakpacHoro curHana

Mo3. OnucaHue

Grundfos Ml 202:

Mopaynb paclumpeHmnsi, KOTOpbI MOXHO
ncnonb3oBaTb coBMecTHO ¢ Apple iPod touch 4G,
iPhone 4 unu 4S.

Grundfos M| 204:

Mogaynb paclumpeHust, KOTOpbl MOXHO
ncnonb3oBaTh coBMecTHO ¢ Apple iPod touch 5G
unu iPhone 5.

Grundfos MI 301:
OTaenbHbIN Moaynb, o6ecnevnBaoLLnii paano- unu

2 nHdpakpacHyto cBA3b. Moaynb MOXHO ncnonb3oBaTb
COBMECTHO CO cMapTdoHamu Ha 6a3e Android unmn iOS ¢
dyHkumen Bluetooth.

CeAsb

Bo Bpewmsi cBsizn mexay Grundfos GO Remote n Hacoca
cBeToBOW UHAMKaTop B LeHTpe Grundfos Eye GyneT muratb
3eneHbIM.

HeobxoanMmo ycTaHaBnnBaTh CBSI3b CrieayoLwmnx TUMNoB:
*  papuocBsi3b;
*  VHdpakpacHas cBA3b.

Pagnocenasb

Pagunocessb BO3MOXHa Ha paccTosiHum He 6onee 30 m.

[1nsi BKMOYEHNs ceaHca CBsI3n HEOOX0AMMO HaxaTb unn ha OK
naHenu ynpaerneHus Hacoca.

WUHdpakpacHas cBaA3b

Bo Bpemsi ceaHca nHdpaKkpacHow CBs3M crnegyeT HanpasuTb
Grundfos GO Remote Ha naHenb ynpaBneHusi Hacoca.

11.20 CurHan WuHbI CBA3U

OnekTpoaBuraTenb NoAAEPXKUBAET NOCNeAoBaTENbHYO CBSA3b
yepes Bxog RS-485. [Insa cBA3n ucnonb3yeTcs NpOTOKOs
Grundfos o6meHa gaHHbIMu ans wuHbl ceasu (GENIbus), uto
No3BOMsieT NoaknoYaTe CUCTEMY ANCNETYEpU3aLNn
WHXXeHepHOro 060pyaoBaHMs 34aHUSA UMK APYTyi0 BHELLIHIOW
cUCTeMy ynpaBrieHus.

Yepes curHan LWWHbI CBSI3M MOXHO yAaneHHo 3aAaTb napameTpbl
aKCnnyaTauum anekTpoaBuraTensi, Takme kak ycTaHoBIIEHHOe
3HayYeHue 1 pexum akcnnyatauun. O4HOBPEMEHHO Yepes LWNHY
CBSI3M OT Hacoca MOXeT nepefaBaTbCsi MHOpMaLKs o
COCTOSIHUM BaXKHENLIMNX NapameTpoB, Hanpumep,
OeNCTBUTENbHOE 3HAYeHWE perynmpyeMblx napameTpos,
notpebnsiemasi MOLHOCTb U CUrHanbl HEUCNIPABHOCTMU.

[na nonyyeHnsa gononHUTeNbHOW nHpopmaunm obpatutecs B
komnaHuio Grundfos.

lMpu ucnosib308aHUU cUu2Hasna WUHbI 853U

YkazaHue | kosiuyecmeo Hacmpoex, docmynglx yepes

Grundfos GO Remote, ymeHbwaemcs.
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11.21 MpuopuTeT HaCTpPoeK

OnekTpoABUraTenb BCerga MOXHO HAaCTPOUTb Ha dKCMyaTauuto
npy MakcUMarbHOW YacToTe BpaLleHUs! UM OCTaHOBUTL €ro C
nomouubo Grundfos GO Remote.

[Mpu ogHOBpeMeHHOM 3aaeicTBOBaHMM ABYX Unu 6onee
yHKUMI anekTpoaBuratens byaet paboTaTtb cornacHo yHKLmMK,
nMetroLen 6onbLINA NPUOPUTET.

Mpumep: Ecnn yepes LundpoBoWt BXxon anekTpoasuraTento boina
3afjaHa MakcumarnbHas YyacTtoTa BpalleHus, TO Ha ero naHenu
ynpasneHus, nubo Yyepes Grundfos GO Remote MoxHO BbIGpaTh
TONbKO pexumbl anekTpoasuratens «Py4Hon» unu «OctaHoB».

[MpropuTeT HacTpoek ykasaH B Tabnuue H1xe:

KHonka Grundfos GO Remote unu naHenb .
MpuopureTr LindpoBon Bxoa CB#A3b Yepe3s WUHY
nycka/octaHoBa ynpaBJieHUS Ha 3fieKTpoABuUrarene
1 OcTaHoB
2 OcTaHoB*
3 PyyHon
4 MakcumanbHas YacToTa BpalleHus™
5 OcTaHoB
6 OcTaHoB
7 MakcumanbHas yactoTa
BpaLleHus
8 MuHuManbHas YactoTta
BpaLLeHus
9 Myck
10 MakcumanbHas YactoTa
BpaLLeHus
1" MwuHuManbHas YactoTa BpaleHus
12 MuHuManbHas YactoTta
BpaLLeHus
13 Myck
14 Myck

* Ecnu cBA3b Yepes WNHY NpepBaHa, dNeKkTpoaBuraTenb BEPHETCS K MPEXHEMY PexXumy aKkcnnyaTtauumn, Hanpumep, kK pexmmy «OctaHoBY,
BbIGpaHHomy npu nomolum Grundfos GO Remote nnu Ha naHenu ynpaBneHus anekTpoasuratens.
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12. TexHU4Yeckoe obcnyXXuBaHue

lMpedynpexdeHue

IMeped Hayasiom pabom Heob6xodumo
y6edumsbcsi, ymo numaHue Hacoca 6b1/10
OMKITHOYEHO 110 KpaliHeli Mepe 8 meyeHue 5
MuHym.

Heob6xodumo uckno4yumes 803MOXHOCMb
csly4aliHo20 8KJTFOYEHUS 3S1IeKmpPonumaHus.
lpedynpexdeHue

Heo6xodumo y6edumsbcs, Yymo ebixodsiujas
JKUOKOCMb He cmaHem MPUYuHoOU mpasm
nepcoHasna unu nospexdeHuss o6opydosaHusi.
lpedynpexdeHue

Ecnu Hacoc ucnonb3oearscsi 05151 nepekadueaHus
MOKCUYHbIX USTU ompasJisouux xudokocmed,
mo makol Hacoc Knaccuguyupyemcsi Kak
3a2psi3HeHHbIlU. B makux cny4yasix Heo6xo0umo
npuHsAmMbL coomeemcmeayrujue Mepbl
npedocmopoxHocmu 05151 npedomepaujeHust
epeda 300poebto npu pabome ¢ makum
Hacocom.

Hacoc
Hacoc He TpebyeT TexHnYeckoro obcnyxunBaHus.

Ecnu n3 Hacoca Heo6xoaMMO CNnUTb XUAKOCTb nepes
ONUTENbHBIM NEPUOAOM NPOCTOS, Ha Ban Mexay (oHapém
anekTpoaBuratens nu MygTon cnegyeT BAPbICHY Tb HECKOIbKO
Kanernb CUMKOHOBOrO Macrna. 970 3alnUTUT NOBEPXHOCTU
YyNNOTHEHUS Bana oT 3anunaHus.

AnekTpoaBuratesnb

SJ'IeKTpO,EI,BMFaTeJ'Ib Heobxoaumo pa3 B Tpu MecsAua NpoBepATh.

,D,I'Iﬂ obecneyeHuns Hagnexallen BEHTUNALNN aneKkTpoaBuraTtenb
AOOJKeH ObITb YACTbIM. I'Ip|/| yCTaHOBKe B MNblJ/IbHOM NOMeLleHUn
Hacoc HeO6XO,CU/lMO peryndapHo YNCTUTb U NPOBEPATb.

3arp;|3HeH|-|b|e HacocChbl

Ecnu Hacoc ucnonb3oearscs Osi nepekadYueaHus

Brnmanmne onacHbIx 07151 300poebs unu 1008UMmMbIx
Xudkocmel, 3mom Hacoc paccmMampueaemcsi

KaK 3a2psi3HeHHbIU.

B aTom cnyyae npu kaxaou 3asiBke Ha CEpBUCHOE
obcnyxunBaHve crneayeT 3apaHee nNpefocTaBnAaTb NOAPOGHYO
MHPOPMaLMIO O NepekaynBaeMon XULAKOCTH.

B cnyyae, ecnu Takas nHdopmaLmsa He npegocTasneHa, upma
Grundfos moxeT oTkasaTb B NpOBEAEHUN CEPBUCHOIO
obcnyXuBaHus.

BosmoxHble pacxobl, CBA3aHHbIE C BO3BPaTOM Hacoca Ha
dUpMy, HECET OTNpaBUTENb.

BcTpoeHHbIN Ban/mydTa

Hacocbl TPE2, TPE3 nmetoT BCTpPOEHHbLI Ban/mydTy.
PekomeHayeTcs He BbIHUMATb 3NeKTpPoABUraTenb.

B cnyyae cHsTUS anekTpoasuratens HeobxoanMo CHATb
hoHapb, 4TOGbLI NPaBUMLHO NEPEYCTAHOBUTL ANIEKTPOABUraTENb.

B npotvBHOM cny4ae Ball MOXeT 6bITb noBpexaeH.

myxwue cdnaHubl

[ns cABOEHHbIX HACOCOB NOCTaBNsAETCA rMyxon pnaHew ¢
ynrnoTHeHneM kopnyca Hacoca. Cm. puc. 68.

TMO5 7921 1613

Puc. 68 YctaHoBka rnyxoro gnaHua

Ecnn onsa ogHoro Hacoca TpebyeTcsi TeXHu4eckoe
obcnyxuBaHne, ycTaHaBnMBaeTCs rnyxow gpnaHew, 4Tobbl
obecnevnTb BO3MOXHOCTb HEMPEPbLIBHOW paboTbl APYroro
Hacoca.

13. BbiBOA M3 akcnnyaTaumm

[nsa Toro, 4tobbl BbIBeCcTU Hacockl TPE2, TPE3 n3 akcnnyartayuu,
HeobXo4MMO NePeBECTN CETEBON BbIKITOYATENb B NONOXEHNE
«OTKNIOYEHOY.

Bce anekTpuyeckme NHMM, pacrnonoXxeHHble O CETEBOrO
BbIKMOYaTenNs, NOCTOSIHHO HAXOAATCS NOA HaMpPsKEHNEM.
Moatomy, 4ToGbl NpefoTBPaTUTL CryYaiHoe nnu
HeCaHKLMOHNPOBaHHOE BKIloYeHVe obopyaoBaHus, Heobxoanmo
3abrnokupoBaTb CETEBOW BbIKMIOYATENb.

14. 3awuTa OT HU3KUX TeMnepaTyp

M3 Hacocos, He Ncnosib3yemMmblxX B Nnepuno HU3KUX temnepartyp,
HeobXo4MMO CNUTb XKUAKOCTb BO U3bexaHne nx noBpexaeHu4d.
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15. TexHn4Yeckue gaHHble
15.1 Hacochbl ¢ ogHoha3HbIMK 3neKTpoaBUraTensaiMmm

HanpsxeHue nutaHus
1 x200-240 B - 10 %/+ 10 %, 50 Iy, 3aWwuTHOE 3a3EeMIIEHNE.

MpoBepbTe, YTO 3HAaYEHUst paboyero HanPsHKEHNS U YacToThbl
TOKa COOTBETCTBYIOT HOMUHAIMbHbLIM AAHHBIM, YKa3aHHbIM Ha
dupmeHHon Tabnnyke.

PekoMeHAOBaHHbIN pa3mMep nnaBKoro npepoxpaHuTensa

anexrponamtarens M Mae.
et [A] [Al
0,25-0,75 6 10
11-1,5 10 16

V|CI'IOJ'Ib3yIOTC$I CTaHOapTHble NnaBKMe NnpefoxXpaHUuTenu, a Takxe

6bICTpO,D,el7ICTBy}OLLlVIe NN NHepuUnoHHbIE NpefoXpaHUTenu.

Tok yTeukn

Tok yTeuku Ha 3emnto: < 3,5 MA (MCTOYHMK NepeMm. Toka).

Tok yTeuku Ha 3emmto: < 10 MA (MCTOYHMK NOCT. TOKA).

15.2 Hacocbl ¢ TpexcasHbIMK 3nekTpoaBUraTenamm

HanpsikeHue nutaHus
3 x 380-500 B - 10 %/+ 10 %, 50 Iy, 3aWmnTHOE 3a3eMNeHmne.

Y6eauTtech, 4TO 3Ha4YeHUs paboyero HanpsXXeHUs 1 YacToThbl
TOKa COOTBETCTBYIOT HOMMHAMbHbIM AaHHbIM, YKa3aHHbIM Ha
durpMeHHoIn Tabnunyke.

PekoMeHOOBaHHbIN pa3mMep nnaBKoOro npepnoxpaHutens

3ne-:-(::2:|a;|h::fenﬂ MuH. Maxe.
[B1] (Al [Al
0,25-11 6 6
1,56-2,2 6 10

MCI'IOJ'Ib.’:}leTCH CTaHAapTHbIe NNnaBknue npegoxpaHnuTenun, a Takxe

6bICTPOAENCTBYIOWMNE UMW MHEPLMOHHBIE NPefOoXpaHuTenu.

Tok yTeukun
Tunopa3smep anekTpoaBurartens Tok yTeuku
[kBT] [mA]
0,75-2,2 <35
(HanpsxeHne nuTaHus < 400 B)
0,75-2,2
<5

(HanpsxeHne nutaHusa > 400 B)

15.3 Bxoabl/Bbixoabl

O6wui BbIBOA (3a3emrieHune)

Bce HanpsikeHWe HanpaBnsieTcs Ha 3a3eMneHue.

Becb Tok Bo3BpaLlaeTcs K 3a3eMIeHuIo.

AGcorntoTHoe MakcUManbHoe HanpsiXeHue U npeaenbHbIA TOK

MpeBblleHNE crneayoLwmnx 3NeKTpPUYECKUX Npeaenos MoxeT
NMPUBECTU K CYLLECTBEHHOMY COKPaLLEHWIO SKCMNyaTalunoHHOM
HaAEXHOCTU 1 ONTOBEYHOCTY 3N1IeKTPOABUraTens:

Pene 1:

MakcumanbHas Harpyska koHTakTa: 250 B nep. Toka, 2 A nnun 30
B nocT. Toka, 2 A.

Pene 2:
MakcumanbHas Harpyska koHTakTa: 30 B nocT. Toka, 2 A.
Knemmbl GENI: -5,5 - 9,0 B nocT. Toka nnm < 25 MA nocrt. Toka.

Mpoune knemmbl Bxoga/seixoaa: -0,5 - 26 B nocT. Toka unu < 15 mA
MoCT. TOKa
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LUndposbie Bxoabl (DI)
BHyTpeHHsas Harpyska Bxoga: > 10 mA npu Vi = 0 B nocT. Toka.

BHyTpeHHsAs Harpy3ka HanpsixeHus o 5 B noct. Toka (6e3 Toka
ans Vi > 5 B nocT. Toka).

OnpeaeneHHbIil HU3KWIA NIoryyecknin yposeHs: V, < 1,5 B nocT. Toka.
OnpepfeneHHbIN BbICOKUI NOrM4eckunii yposeHs: V, > 3,0 B nocT. Toka.
nctepesuc: Her.

OkpaHunpoBaHHbIi kabenb: 0,5 - 1,5 Mm2.

MakcumansHasa gnvHa kabens: 500 m.

LindpoBbie Bbixoabl ¢ OTKPbITLIM Konnektopom (OK)

Cnoco6HOCTb BTeKatoLlero Toka: 75 MA nocr. Toka, 6e3
yBEnuM4YeHusi Toka.

Tunbl Harpysku: PeanctuBHas nnu/v UHAYKTUBHaS.
HanpsixeHne HU3KOro ypoBHSI NPy TOKe Harpyskn 75 mA:
Makc. 1,2 B nocT. Toka.

HanpsixeHne HM3KOro ypoBHsi npu Toke Harpy3kn 10 MA nocT.
Toka: Makc. 0,6 B nocT. Toka.

3awmTa oT neperpy3ku no Toky: fa.

OKkpaHunpoBaHHbIV kabenb: 0,5 - 1,5 Mm2.

MakcumanbHasa anvHa kabens: 500 m.

AHanoroBblie BxoAbl (Al)

[nana3oHbl CUTHANOB HaMNPSXXEHUS:

» 0,5-3,5B noct. Toka, AL AU.

» 0-5B nocrt. Toka*, AU.

¢ 0-10 B nocT. Toka, AU.

CurHan HanpsxeHus: R, > 100 kOm npu +25 °C.

Mpw BbICcOKOW paboyeit TemnepaType MOryT BO3HUKaTb TOKM
yTeuku. Cnegute 3a Tem, YTo6bl BHyTPEHHEE COMPOTUBIIEHNE
MCTOYHMKa OCTaBanoCb HU3KUM.

[unana3oHbl CMrHanoB Toka:

* 0-20 mA nocrT. Toka, AU.

¢ 4-20 mA nocT. Toka, AL AU.
Curnan Toka: R, = 292 Owm.

3awmTa oT neperpy3ku no Toky: [la. MameHeHne 3HavyeHust
HanpskeHus.

Honyck npu nsmepenusx: - 0/+ 3 % ot makcumyma nsmepsemMon
BENNYMHbI (OXBAT MakCMMarnbHbIX TOYEK).

OKkpaHnpoBaHHbIV kabenb: 0,5 - 1,5 Mm2.

MakcumanbHas anvHa kabens: 500 m (3a UcknYeHnem
noTeHuMomMeTpa).

[MoTeHuMomMeTp nogkntodeH Kk +5 B, 3azemnexue, nobon
aHanoroBbIi BXOA;

Wcnonb3oBatb makcumym 10 kKOm.

MakcumanbHas anvHa kabens: 100 m.

* TPE3 (D)-S: Micnonb3yeTcs Tonbko A4S LMMPOBOro AaTynka
Grundfos.

AnanoroBbif Bbixopg (AO)

Tonbko BbIXOAHOE TeKyllee 3HaveHue.

CuvrHan HanpskeHus:

« [OwnanasoH: 0-10 B nocT. ToKa.

*  MuHuMManbHas Harpyska Mexay aHanoroBbiM BbIXO4OM U
3aszemneHunem: 1 kKOm.

* 3awwuTaor KOPOTKOro 3amblkaHus: a.

CurHan Toka:
* [Owanasonbl: 0-20 n 4-20 MA nocT. Toka.

* MakcrmanbHas Harpyska mexay aHanorosblM BbIXOAOM U
3aszemneHunem: 500 Owm.

* 3awwuTta oT pasmblkaHus uenu: fa.

Honyck: - 0/+ 4 % oT makcumyma n3mMepseMon BENNYnHbI (oxBaT
MaKCUMarnbHbIX TOYEK).

OKkpaHnpoBaHHbIV kabenb: 0,5 - 1,5 Mm2.

MakcumanbHas anvHa kabens: 500 m.



Bxopbl Pt100/1000 (PT)

[vnana3oH Temnepartypbl:

* He meHee -30 °C (88 Om/882 Om).

* He 6onee +180 °C (168 Om/1685 Owm).

Honyck npu nsmepenusx: + 1,5 °C.

Paspeluatouias cnocobHocTb npu namepenun: < 0,3 °C.

ABTOMaTuyeckoe onpegeneHune ananasona (Pt100 unn Pt1000): Ja.

CwurHan o HeucnpaBHoCTU gaTyumka: [a.
OKpaHupoBaHHbIV kabenb: 0,5 - 1,5 mm?.

[nsa kKopoTKMX NpoBOAOB Ucnonb3osaTb Pt100.
[na onvHHBIX NpoBOAOB Mcnonb3oBaTh Pt1000.

Bxoabl gatymka LiqTec
Mcnonb3oBaTb Tonbko gatynk Grundfos LigTec.
OkpaHnpoBaHHbIf kabenb: 0,5 - 1,5 Mm2,

Bxop u Bbixoa umdpooro aatymka Grundfos (GDS)
Mcnonb3oBaTb TONbKO Ludposon gaTyunk Grundfos.
WcTouyHukn nutanms (+5 B*, +24 B)

+5 B:

* BbixogHoe HanpsikeHue: 5 B nocT. Toka - 5 %/+ 5 %.

* MakcrmanbHbI Tok: 50 MA NOCT. TOKa (TOMNbKO NUTaHueE).
» 3awwuTa oT neperpysku: fa.

+24 B:

* BbixogHoe HanpsikeHue: 24 B nocT. Toka - 5 %/+ 5 %.

*  MakcrmManbHbI Tok: 60 MA NOCT. TOKa (TOMNbKO NUTaHKE).

» 3awwuTa ot neperpysku: [a.

* TPE3 (D): Vicnonb3yeTcs ToNbKO Ans LMdPOBOro AaTtynka
Grundfos.

LndpoBklie Bbixoabl (pene)

BecnoTteHumnanbHble nepeknoyatLLme KOHTaKThl.

MuHMManbHas Harpyaka Ha KOHTaKTbl BO BPEMS MCMOMNb30BaHUS:

5 B nocT. Toka, 10 MA.

OkpaHnpoBaHHbIN kabenb: 0,5 - 2,5 Mm2.

MakcumanbHas anuHa kabens: 500 m.

Bxop WuHbI cBA3U

MpoTokon wuHbl Grundfos, npotokon GENIbus, RS-485.
OKpaHUPOBaHHbIV TPEXXKUNbHLIN kabenb: 0,5 - 1,5 Mm2.
MakcumanbHasa anvHa kabens: 500 m.

15.4 Mpoune TexHNYeCKMe faHHbIe
AMC (3nekTpoMarHMTHasi COBMeCTUMOCTb)

XKunble paioHbl, HEOrpaHUYEHHOE pacnpocTpaHeHue, B
cootBetcTBUM ¢ FOCT P 51318.11 (CISPR 11), knacc B, rpynna 1.

[MpoMbILLNEHHbIE paiOHbl, HEOrPaHNUYEHHOE pacnpocTpaHeHue, B
cootBetcTBUM ¢ TOCT P 51318.11 (CISPR 11), knacc A, rpynna 1.

[nga nony4yeHunsa gononHuTenbHoW MHopmaunm obpaTutech B
komnaHuto Grundfos.

CteneHb 3aWmThbl
CraHgapTtHbIn: IP55
Mo 3akasy: IP66
Knacc nsonsauuu

F

MoOMEeHTbI 3aTAXKU

Makc. MOMeHT

Knemma Pa3mep pe3b6bl 3aTAXKN
[Hw]
L1,L2,L3,L,N M4 1,8
NC, C1, C2,NO M2,5 0,5
1-26unA,Y,B M2 0,5

YpoBeHb 3ByKOBOIO AaBrieHUs
YpoBeHb 3BYKOBOTrO AlaBfneHus Hacoca He npesbiwaeT 70 gb(A).
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16. O6HapyXeHue n ycTtpaHeHMe HencnpaBHOCTEN

lMpedynpexdeHue

IMeped cHAMuUEeM KpbIWKU KIleMMHOU KOPO6KU U eMOHMaXoM Hacoca Heo6xo0umo y6edumbcs, Ymo numaHue Hacoca
6b1710 OMKJIIOHYEHO 8 MeYyeHue 1o KpaliHell Mepe 5 MuHym.

Heo6x00uMo uckro4YuMmb 803MOXHOCMb CJTy4allHO20 8KJII0YEHUS 3J1eKMPONuMmMaHusl.

lpedynpexdeHue
Heo6xo0dumo y6edumbcs, Ymo ebixodsiujasi )XuOKOCmb He cmaHem nNpPuUYuHol mpaem rnepcoHasia usiu noepexoeHus!
ob6opydoeaHusi.
HeucnpaBHocTb MpuunHa Bo3moxHbIn cnocob ycTpaHeHus
1. SnekTpoasuraTens Nocne BKNOYeHUS He  a) HeT nutaHus B ceTu. a) NpoBepuTb NUTaHMe ceTu.
3anyckaercs. b) Meperopenu npegoxpaHuTenu. b) MpoBepuTb NpefoxpaHnTenu, npu
HEOOXOANMOCTU - 3aMEHUTD.
c) HencnpaBHOCTb anekTpoaBurarTens. C) 3aMeHUTb 3NEKTPOABUTATE b,
2. ABapwuiiHbIVi cMrHan ¢ anekTpoasuratens a) HeTt anektponutaHus gsuraTens. a) NpoBepuTb NUTaHne cetTu n/vnu
Npu BKIOYEHUW ANEKTPONUTaHNSA. MCNpaBHOCTb NPeAoXpaHnUTenen.
b) Ocnabno nnu noBpexaeHo b) MpoBepuTb KabenbHble cCOeANHEHMS.
coeaunHeHve kabens.
¢) HencnpaBHOCTb 0B6MOTKM c) 3ameHuTL anekTpoaBuraTens.
anekTpoABuratens.
d) MexaHnyeckasi brioknpoBka Hacoca. d) MpoBepuTb paboyee koneco Haoca Ha
Hanmyme BHELLHWX BKITIOYEHWI, KOTopble
MOTYT NPVBECTU K 3aKITIMHUBAHMWIO.
3. CnyyanHas aBapus Ha a) Mepuoanyeckn HanpsikeHue NUTaHmsa a) MpoBepuTb HanpsXeHne ceTu.
anekTpoaBurartene. CIWLLKOM HU3KOE UMK CITULLKOM
BbICOKOE.
b) Criniikom HU3koe AnddepeHUnansHoe ) MposepuTs NPaBUNLHOCTL Nog6opa
AaBrieHune Hacoca. Hacoca.
4. ABapuiiHbIii cUrHan ot anekTpoasuratens a) HencnpaBHOCTb MCTOYHMKA NUTAHUA a) NpoBepbTe NCTOYHMK MUTAHWS.
OTCYTCTBYET, HO HAacoc He paboTaeT. b) HencnpasHoCTbL NpegoxpaHUTEneil. b) MposepbTe NpeaoxpaHUTEnN.
5. Hacoc nmeeT HecTabunbHyio a) CnuwKom HU3Koe AaBrneHne Ha Bxo4e B a) YBenm4uTb NoAnop Hacoca.
NpoOu3BOANTENBHOCTD. Hacoc.
b) YacTuuHo 3acopeH rpssbio b) MpouncTnts Hacoc n/vunu Tpybonposoa.
BCacblBatoLumin Tpybonposoa nnm
Hacoc.
¢) Hacoc BcacbiBaeT Bo3ayx. c) YoanuTb BO34yX U3 CUCTEMBbI.
6. Hacoc paboTaeT, Ho nogayn BoAbl HeT. a) BcacbiBatowmit Tpybonposog nnum a) MpouncTuTb Hacoc n/unu Tpybonposoa.
HacoC 3acCopeHbIl rps3bio.
b) MpreMmHbIi nnu obpaTHbIN kNanax b) MpoBepuTb McNpaBHOCTL KNanaHoB..
3a6noK1poBaH B 3aKPbITOM MONOXEHUN.
c) YTeyka BO BCacblBawLeM C) 3ameHnTb I'IOBpe)K,EleHHbIVI y4acTokK
TpybonpoBoge. Tpybonposoaa.
d) Mopacoc Bo3ayxa BcacklBaoLWmMM d) MNpoBepuTb repMETUYHOCTb COEAMHEHUS
Tpy6OMNPOBOLOM UMK HACOCOM. Tpy6onposoaa u/nnm Hacoca.
7. lNMocne BbIKMOYEHNSA HAcOC BpallaeTca B a) YTeyka BO BcacbiBaloLwem a) MpouncTuTb Hacoc u/unu Tpybonposoa.
obpaTHOM HanpaBneHun.* TpybonpoBogae.
b) MpnémHbIA Mnu 06paTHLIA knanax b);c) MpoBepuUTL MCNPaBHOCTbL KranaHoB..
HeucnpaseH.
c) O6paTHbIV NN NPUEMHbIV KnanaH
Hacoca 3abn1oKMpoBaH B OTKPLITOM WK
NPUOTKPLITOM NONOXEHUN.
8. YTeuka B ynnoTHeHUn Bana. a) MNoBpexaeHne ynnoTHeHUs Bana. a) 3ameHuUTb ynnoTHeHWe Bana.
9. Wymbl. a) KaButaumsa Hacoca. a) NpoBepuTb NpaBMnbHOCTb Nog6opa
Hacoca.
b) BpalieHue Hacoca HecBoboaHoe b) YcTaHOBMTBE Hacoc B COOTBETCTBUYM C
(conpoTnBneHne TpeHuio) n3-3a TpeboBaHuAMK HacTosiLero PykoBoacTaa.
HenpaBWIbHOTO MONOXEeHWs Bana
Hacoca.
c) Pe3oHaHc B ycTaHOBKe. c¢) NMpoBepuTb NpaBunbHOCTL Nogbopa
Hacoca u/unun conyTCcTBYOLLLErO
obopynoBaHus.

d) Hanuyme nocTopoHHMX NPEeAMETOoB B d) MpouncTnTb Hacoc.
Hacoce.

* B ycTaHOBKax CO CABOEHHBIMU HACOCaMM pe3epBHbI Hacoc B 6onbLUMHCTBE crnyyaes GyaeT paboTaTe C MUHMMANbHOW Harpy3Kon.
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17. YTunusauuna usgenus

OCHOBHbIM Kputepuem npenefibHoro CoOCtToAaHna nsgenua

ABNAETCA:

1 OoTKa3 Of4HOW I HECKOJIbKUX COCTaBHbIX YacTewN, PEMOHT Unun
3aMeHa KOTOpbIX HE NpelyCMOTPEHbI;

2 yBenn4yeHue 3atpaTt Ha peMOHT U TEXHNYECKoe OGCJ'Iy)KVIBaHVIe,
npuBoasLLee K 9KOHOMUYECKON HeuenecooGpaaHocm
KcnnyaTtayuu.

[aHHOe n3genue, a Takxe y3nbl 1 aeTtann OJIXKHbI COGMpaTbCﬂ n
yTUnn3npoBaTbCA B COOTBETCTBUN C TpeﬁOBaHVIFlMVI MeCTHOro
3akoHogaTenbCcTBa B 0611acTy 9KONOrmm.

18. U3rotoBuTtenb. Cpok cnyxobl

N3roTtosuTtens:

KoHuepH Grundfos Holding A/S,

Poul Due Jensens Vej 7, DK-8850 Bjerringbro, JaHus*

* TOYHas CTpaHa U3roToBMNeHNs ykazaHa Ha (UPMEHHOW
Tabnuyke obopynoBaHus.

YnonHoMo4YeHHoe uarotosuTenem nuuo/Mimnoprep**:
000 «IpyHadoc VcTpar

143581, MockoBckas obnacTb, VICTpUHCKUIA p-OH,
MaBno-Cno6oackoe c/n, a. Newkoso, a. 188

** yka3aHO B OTHOLLUEHUW UMMOPTHOro 060pyaoBaHUS.

Cpok cnyx6bl 06opynoBaHus coctasnsieT 10 ner.

BO3MOXHbI TEXHUYECKNE N3MEHEHUS.
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Kaszakwa(KZ) TenkyxaT, KypacTbipy xaHe narnganaHy 0ovbiHLa HyCcKayrblK

MA3M¥HbI

Kayincisaik TexHukacbl 60MbIHILIA HYCKaynap

Kyxat Typansl xanmnbl ManimeTTep

Byibimgarbl cumBongap MeH xasbanapablH MaHi

Kbl3ameT kepceTeTiH kblameTkepnepain 6iniktiniri

eHe onapabl OKbITY

1.4 Kayinci3gik TexHukacbl 60MbIHLLA HyCKaynblKTapabl
cakKTamaygblH KayinTi cangapbl

1.5 XyMmbicTapabl kayinci3aik TeXHUMKacblH cakTan
OTbIpbIN OpbIHAAY

1.6 TyTbIHyLWbIFa HEMECE KbI3MET KepceTeTiH
Kbl3MeTKeprepre apHanfaH Kayinciagik TexHvukacsl
Typanbl HyCKaynblk

1.7 TexHukanblk KbI3MeT kepceTy, bavikaynap MeH

MOHTaxgay KesiHgeri kayinciagik TexHukacol

XeHiHgeri Hyckaynap

Kocbimiwa BybiHaap MeH benwekTepai e3giriHeH

KanTa xabablkTay XoHe AanbliHaay

ManpanaHyablH xon 6epinvmenTiH pexumaepi

Tacbimanpay xaHe cakKTay

KyxaTTarbl cMMBonaap MeH xasbanapabliH MaHi

By#biM Typanbl )kannbl manimeT

Opay *aHe KbIXbITY

Opay

KblxbITy

KonpaHy ascbl

KonpaHbiny karmgathbl

KypacTbipy

8.1 Kybbipxenici

8.2 Knemmanbl KopanTblH OpHanacybl

8.3 TakTta-Heri3

8.4 Okwaynay

8.5 OnekTp KO3FanTKbIWThl cankbiHAATY

8.6 FumapaTTaH ThIC XXepae MOHTaxaay

8.7 bBbackapy naHeniHiH opHanacyblHbIH ©3repyi

9. OnekTp XabAabIKTbl KOCY

9.1 Tok cofyaaH cakTaHy, xxaHama Tyuicy

9.2 Q3nekTpkoperi

9.3 KocbiMLIa KOpFaHbILL

9.4 Xanray knemmanapsbl

9.5 CwurHangblk kabengep

9.6 LwnHaHbl )xanfayfa apHanfaH kabenb

10. NanpanaHyfra Gepy

10.1 Kybbip xeniciH wato

10.2 Copfbifa CyMbIKTbIK KYIO

10.3 Icke Kocy

10.4 BinikTiH HbIFbI3AaFbIWbIH Genimaey

11. Manpanany

11.1 Icke KocynapablH XoHe TOKTaTynapablH €H Ken caHbl

11.2 KocapnaHfaH copfbinapablH ayblcnanbl XXyMbIC icTeyi

11.3 CyMbIKTbIKTbIH TEMNepaTypachl

11.4 KopluafaH opTaHblH TeMnepaTypachl

11.5 XKyMbICTbI/CbIHAKTbI KbICbIM

11.6 Kipygeri kpicbiM

11.7 KopwaraH opTa

11.8 MoHTaxaay 6uikTiri

11.9 AyaHblH binfangbinbifbl

11.10 OnekTp KO3FanTKbIWThI CankeiHAaTy

11.11 Mangananywsl nHTEpdENcTep

11.12 CtaHpapTTbl 6ackapy naHeni

11.13 I'padpmkansik 6ackapy naHeni

11.14 dyHKumANapabiH cunaTtTamacsl

11.15 Assist (Kemek)

11.16 backapy pexumiH TaHgay

11.17 Grundfos Eye

11.18 CurHanusauus peneci

11.19 Grundfos GO Remote

11.20 BavinaHbIC cUrHanblHbIH LUMHACHI

11.21 bantaynap 6acbiMAabInbIfbl

12. TexHuKanbIK KbI3MeT KOpceTy

13. lcTeH wbirapy

14. TemeH TemnepaTypaAaH Kopfay

15. TexHukanbik cunatTamanap

15.1 Bip dasanblk aNeKTp KO3FanTKbILWThl COPFbInap

15.2 Yw casanblk aNeKTp KO3FanTKbILWTbl COpFbinap

15.3 Kipictep/webifbicTap

15.4 Bbacka TexHuUKanblKk JepeKTepi

16. AKaynbIKTbIH anAblH any XXaHe ok

17. bByWbIMAbI Kaaere xaparty

18. [OambiHpgayuwbl. KbiameTTik Mep3imi

MpunoxeHue 1.
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Eckepmy

XKab60biKkmapObl MOHMaxay XyMbicmapbiHa
Kipicnec 6ypbIH OCbl Ky)Xammbl xoaHe Kbicka
Hyckaynbikmbl (Quick Guide) MyKussm okbin any
kepek. XKab60bikmapOdbl MOHMaxaoay MeH
natidanaHy xyMbicmaphbl OCbl Ky>XammbiH
mananmapbliHa, COHbIMeH Kamap xepainikmi
HoOpManap MeH epexersiepae calikec xypaizinyi
muic.

1. Kayinci3pgik TexHukacbl 60MbIHIIA HYCKaynap

Eckepmy

AmanraH xa60biKkmbI natidanaHy
JKYMbICMapbIH OCbIFaH Kaxemmi 6inimi meH
maxipubeci 6ap KbiIamemkepep xypeisyi muic.
HeHe, akbin-ol, kepy xxaHe ecmy MyMKiHOikmepi
weKkmeyni mynranap amarsfaH ab0biKmbl
natidanaHyfa xibepinmeyi muic.

AmanraH xxa60bikKa 6ananaposbl xibepyze
mubIM canblHaobl.

1.1 KyxaTt Typanbl Xannbl manimertep

KonpaHy xxaHe MoHTaxaay 6olbIHLa TenkKyKaT, HycKkaynbik,
OynaH api MaTiH 6onbiHWwa — Hyckaynblk, MOHTaxzay, nanganaHy
KOHEe TEeXHUKarnbIK KbI3MET KepceTy KediHae opblHAanybl Tic
KarnaaTTblk Hyckaynapabl kamTuabl. COHAbIKTaH MOHTaxaay
)KoHe icke Kocy anablHAa onapAbl TUICTi Ka3MeT KepceTeTiH
Kbl3MeTkeprep Kypambl HeMece TYTbIHYLWbl MiIHAETTI Typae
3epgeneyi Tuic. Hyckaynblik yaavbl xabablKTblH nanganaHaTtbiH
XepiHge Typybl KaxerT.

Tek «Kayincisgik TexHmkachl HyckaynbikTapbl» 6enimiHae
KenNTipinreH Kayinciagik TeXHMKachl XeHiHAeri )annbl Tanantapabl
FaHa emec, conpav-ak 6acka benimaepae KenTipinreH kayincisaik
TEeXHUKacChl XOHIHAEr apHaynbl Hyckaynapabl Aa cakray Kaxer.

1.2 BynbiMaarbl CMMBONZap MeH XxasbanapabiH MoaHi
XKabpabikka Tikenen TycipinreH Hyckaynap, Mbicarnbi:
* anHany 6afbITbiH KepceTeTiH MeH3ep,

* aiifanaTtblH opTaHbl 6epyre apHanfaH KbicbiMAbl kente Kyobip
TaHbacsl,

MIHAETTi Typae cakTanybl xxaHe onap/bl Ke3-KeNnreH caTTe oKyFa
6onaTtbliHAawW eTin cakTanybl TUiC.

1.3 KbI3meT kepceTeTiH Kbi3MeTKeprepAiH 6inikriniri
X9He onapabl OKbITY

XKababikTel NanganaHaTtbiH, TEXHUKaNbIK KbI3MET KepCceTeTiH
XoHe bakblnay TekcepicTepiH, coHaan-aK MoHTa)kaayabl
OpbIHOANTBIH Kbl3METKEPrepAiH aTkapaTblH XXYMbICbIHA CaMiKkec
GinikTiniri 6onysl THic. KplameTkepnep Kypamsbl xayan 6epeTiH
XoHe on 6inyi Tnic macenenep asckl 6akblnaHybl TUIC, COHbIMEH
Gipre Ky3ipeTTiniriHiH canacblH TYTbIHYLUbIMEH HaKTbl aHblKTan
Gepinyi Tnic

1.4 Kayincisaik TexHMKacbl 60MbIHLIA HYCKaynbIKTapAbl
cakTamayAablH KayinTi cangapbl
Kayinciagik TexHukacbl 60iblHLIa Hyckaynapabl cakTamay, agam
eMipi MeH fieHcaynbifbl YLWiH KayinTi 3apgantapfa CoKTbIpybl,
COHbIMEH Bipre KopLuaraH opTa MeH xabablkka Kayin TeHaipyi
MyMKiH. Kayincizgik TexHukacbl 60MbIHLLA HYCKaynbiKTapabl
cakTamay, coHaav-aK 3anangbl eTey )eHiHaeri 6apnbik
Keningeme MiHAETTEPiHIH XXOWbINybIHa 9Kenin COKTbIPYbl MYMKIH.

Atan anTkaHAa, Kayincisfik TexHuKachl TanantapbiH caKkTamay,
Mblcarbl, MblHanapabl TYFbi3ybl MYMKiH:

* KabAblKTblH MaHbI3[bl aTKapbIMAAPbIHbIH iICTEH LWbIFYbI;

*  MiHOEeTTenreH TeXHMKanbIK KbI3MET KOPCEeTY XaHe XeHaey
aAicTepiHiH Xapamcbi3abifbl;

* 3NeKTp HeMece MexaHuKanblk dhakTopnap acepi cangapbiHaH
Kbl3MeTKepriep eMipi MeH AieHcaynblFbiHa KaTepni Xafaan.



1.5 XXymbicTapabl Kayincisaik TeXHUKacbliH cakTamn
OTbIpbIN OpbiHAAY

JKymbicTapabl atkapy KesiHge, MOHTaXaay XaHe navganaHy
XKOHiHAeri 0Cbl HyCKaynblKTa KenTipinreH kayinciagik TexHukach!
XOHIHAEer HycKkaynbIKTap, KongaHbInbIn XYPreH Kayincisaik
TeXHUKaChl XeHiHgeri yNTTblK HyCKkamanap, CoHgan-ak
TYTbIHYLWbIAA KONAAHbINAThIH XXYMblCTapabl atkapy,
xabablKTapabl Nnanganady, CoHgan-ak Kkayinciagik TexHukachl
XKOHiHAeri ke3-KenreH ilwki Hyckamanap cakTtanybl THic.

1.6 TyTbIHyLWbIFa HEMece KbI3MeT KopceTeTiH
KbI3MeTKepriepre apHanfaH Kayincisfik TexHukachbl
Typanbl HyYCKaynblK

» Erepxabablk nanganaHyga 6onca, oHgarbl 6ap XblmKbiManb

6ybliHAap MeH GenwekTepai 6y3yFa TbilibIM canbiHagbl.

* OnekTp KyaTbiHa 6annaHbICTbl KayinTiH TybIHAAY MYMKIHAIMH
6onabipmay KaxeT (aca Tonblfbipak, MaceneH, Q3K xaHe
XeprinikTi aHeprusmeH xabablkTayLbl KacinopbiHAAPAbIH
HyckamanapbliH kKapaHbl3).

1.7 TexHUKanbIK KbI3MeT KepceTy, 6aiikaynap MeH
MOHTaxaay KesiHpaeri Kayincisaik TexHukachbl
XOHiHperi Hyckaynap

TyTbIHYLbI TEXHUKANbIK KbIBMET KepceTy, bakbinay TekcepicTepi

KOHEe MOHTaxJay XeHiHaeri 6apnbik XymbicTapabl OCbl

XyMbICTapAbl aTKkapyFa pykcaT eTinreH xoHe onapmeH

MOHTaXay XXaHe nanganaHy )XeHiHOeri HyCKaynbIKTbl emKein-

Terkenni sepaeney 6apbicbiHAA XETKINIKTI TaHbicKaH GinikTi

MaMaHAapMeH KaMTamMachbI3 eTyi THicC.

BapnbIk XXyMbICTap MiHAETTI TYpAe eLWipinreH xabasikta
XKyprisinyi Tnic. MoHTaxgay MeH nanganaHy )eHiHgeri
HycKkaynblKTa cunaTTanfaH )xabablKTbl TOKTATy Ke3iHAeri
amangap TopTibi ce3ci3 cakTanybl Tuic.

YXyMmbIc asikTana canbicbiMeH, 6ipaeH 6apnblk 6enwektenreH
KOPFaHbILL )XOHE CaKTaHAbIPFbILL KyPbIIFbIiap KakTa opHaTbINybl
Tuic.

1.8 KocbiMwa GybiHAap MeH 6enwekTepai e3airiHeH
KauTa XabablKTay XXaHe AanbiHaay

KypbinfFbinapabl kavita xxabablikTayFa HemMece TypiH e3repTyre Tek

eHAipyLwimMmeH kenicim 6olbiHLWa pyKcaT eTinegi.

durpmanblk Kocankbl OybiHAap MeH benwiekTep, coHgamn-ak
eHAipyLWi dompma pykcaT eTKeH xabablkTayLubl GyibiMaap faHa
nanganaHyablH CEeHIMAINIriH KaMTamacsI3 eTyi Tuic.

Backa eHgipywinepain 6ybiHAapbl MeH GenwekTepiH KonaaHy
OeHAipYLWiHiH ocbl cangapablH HaTUXecCiHAe nanga 6onfaH
XayankepLuinikteH 6ac TapTybiHa aKenyi MyMKiH.

1.9 NMNanganaHyablH xon 6epinmenTiH pexumpaepi
YKeTkisineTiH xxabablKTblH NanganaHy ceHimainiri Tek
«KongaHbiny ascbl» 6enimiHe cankec pyHKUMOHaNAbIK MakcaTka
collkec KonaaHfaH xxargaifa faHa keningik 6epinegi. TexHukanblk
cunatTamanapga KepceTinreH pykcaT eTinreHLweKkTi MaHaep
6apnblk xargavnapga MiHAETTi Typae cakTanybl Tuic.

2. Tacbimanpgay xaHe cakray
YKabapbikThl )xabblk BaroHgapaa, xxabblk MaluvHanapaa, aye, e3eH
He bonmMaca TeHi3 KenirimeH TacbiMangaraH XeH.

MexaHukanblk dpakToprnapablH acepnepi 6eniriHgeri xabablKTbl
TacbiMangay wapttapbl 23216 MemcTaHgapTbl 60MbIHIWA «C»
TOoGbIHA Calikec Kenyi TUic.

TacbiMangay 6apbicbiHAa opanfaH )XabablK e34iriHeH opbiH
aybICTbIpYAbIH angblH any MakcaTblHAa TPaHCNOPTTbIK
Kypangapfa Mbiktan 6ekitinyi kepek.

YKababikTbl cakTay waptTapbl MemCT 15150 «C» ToObIHa cankec
Bonybl kepek.

CakTtanygpbiH 6enrineHreH eH ken Mep3imMi 3 XblNAbl Kypanabi.

Cakray MeH Tacbimangay 6apbicblHAaFbl KOpluaFaH OpTaHbIH
TeMnepaTypacbl

-30 °C-geH +60 °C pgeniH.

3. KyxxaTtTarbl cuMBoONgap MeH xasbanapabiH
MoHi

Eckepmy

Ochbl HycKaynbiKmarbl masaanmapobl
opblHOamay adamOapObIH eMipi MeH
deHcaynblfbl YWiH Kayinmi candapnapra
ywbipamaosbl.

Eckepmy

Amaynbl depekmepdi cakmamay 351eKkmp
moeabIHa mycin Kany ce6ebi 60nybl MyMKiH
)XoHe adamOap emipi MeH OeHcaynbIFbIHa
Kayinmi candapnap 6epyi MyMKiH.

Eckepmy

XKab60biIKmbIH bicmbiK 6emiHe Kol mu2i3y Kyuik
neH aybip 0eHe )XapaKkambiH abin Kenyi
MYMKiH.

XKa60bIKmbIH 6Y3bInYybl, COHbIMEH Kamap OHbIH
aKaynaHybIH myOblpambIH Kayincizoik
mexHukKachbl 6olibiIHWa masanmap.

XyMbicmbl xeHindememiH xaHe KYypPbIFbiHbI
Hyckay Kayinci3 natidanaHydbl KaMmmamachbi3 ememiH
YCbIHbICMap HeMmece HycKaynap.

> B

Haszap
ayAapbIHbI3

Al ¥Kcac Kipic.

[abbin curHanbl, TOMEHTI LWEKTe XKon
6epinMenTiH MaH.

AO ¥Kcac WbIfbIC.

[abbin curHanbl, XXofapfbl LWEKTE KO
OepinmMenTiH 4abbln curHansi.

BainaHbICTbIH TOK Kabblnaaybl )kaHe OHbI iLLKi

Kipic cbizbagarbl GND 6arbiTTay kabinerTi.

ToKTbl XXepAEeH KanTbIN kenyi kaxxeT 6onaTtbiH

TOK LWbIfbICHI P
CbIPTKbI XXYKTEMere 6epy MyMKiHAiri.

DI CaHppblK Kipic.

DO CaHAabIK WbIfFbIC.

Xepre ary 6apbicbiHAa KOpFaHbILW

Y30
YHKUMACBIMEH aBTOMATThl aXXbIPaTKbILL.

FM dyHKUMOHaNabl MOy b.

Grundfos caHabIk gaTyuri.

GDS [aTtuuk 3aybiT-eHAipywimeH Grundfos keibip
GDS copfbinapbiHaa opHaTbinagbl.

Grundfos 6annaHbICbIHbIH hrpmanbik
CcTaH4apThbl.

GENIbus

GND XKepre TymbIkTany.

Grundfos Eye  KyWiaiH >xxapblk MHOUKaTOpPbI.

XanfaHynapablH 6ip-6ipiHe Tutoi kesiHaeri

LIVE ) )
TOMEH KepHeyi XXaHe 3akbiMaaHy Kayri.

ALwbIK KOJNeKTop:

0] ALLbIK KONNEKTOPMEH KECKiHi niwimaeneTiH
LWbIFbIC.

PE KopfaHblILw xepre TynbiKkTanybl.

KopfaHbIWTbl aca TeMeH KepHeyi.

3CHH KanbinTbl xxafgannap meH 6acka TisbekTe xepre
TyMbIKTanyabl KocnaraHaa, gapa akaynap
XafganblHAa aca TOMEHHEH acnanTbiH KepHey.

Kayincis aca TemeH kepHey.

BCHH KanbinTbl xxargannap meH b6acka TisbekTe xepre
TyMbIKTanyael KOcnaraHaa, apa akaynap
XafgaWnblHAa aca TOMEHHEH acnanTbiH KEpHeY.

KbICbIM MeH TemnepaTypaHblH, TyCin KeTyi
TPE2 [aTyuK 3aybITbiHAA OpHaThINyCbI3 fapa TPE2
COPFbICHI.

KbiCbIM MeH TemnepaTypaHbIH TYCiM KeTyi
[aTyuvK 3aybITbiHAA OPHATLINYCbI3 KocapnaHfaH
TPE2 copfbiCbl.

TPE2D

KbICbIM MeH TeMnepaTypaHblH TyCin KeTyi
TPE3 [aTyuK 3ayblTblHAA OPHATbLINYCbI3 KOCapnaHfaH
TPE3 copfbiCbl.

KbICbIM MeH TemMnepaTypaHbIH TYCiM KeTyi
AaTyumK 3aybITbiHAA OPHATbLINYCbI3 KOcapnaHfFaH
TPES3 copfbIChl.

TPE3 D
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4. BynbIM Typanbl Xannbl manimeTt

MoHTaxgay xeHe naaanaHy 6oiibiHLLIa aTaynbl HycKaymblk
Grundfos TPE2 (D) xaHe TPE3 (D) copfbinapbiHa KongaHbinagbl.

Copfbinap anekTp KoperiHiH xeniciHe 6ip dpasansl Hemece yLu
dasarnbl KOCblfyFa apHanfaH TypakTbl MarHUTTEPMEH XWiniKTi-
peTTeneTiH aNeKTp Ko3FanTKblLTapbIMeH xababikTanfaH.

TPEZ2 xxeHe TPE3 copfbICblHaH KeMiCiMiH XXYNEHiH HaKTbI
TanantapblMeH eHAipiC cCopfbiCaH KeniciMiH KaMTamachbI3 eTeTiH
KenTipinreH peTTey xyneciHaeri keweHai 6ipHelle anHanManbl
COpfbIHbl TaHbITagbl. KentereH xynenepae 6yn aHeprysiHbl
efayip yHemaeyre, TepMo peTTey knanaHgapbiMeH xaHe 6acka
yKcac apmaTypanapaH Wybingbl ToMeHAeTyre, CoHbIMEH KaTap
XYMNeHiH 6ackapblnbIMAbINbIFbIH XXakcapTyFa anbin Kenegi.

KaxeTTi kbicbiMAbl 6ackapy naHeniHiH kemeriMmeH bantayra
6onaasl.

Copfbl eKi Hyckaga KomkeTimai:
*  LIOWbIHHbIH afblHabl 6eniriHeH;

* TOT GacnanTblH 6onaTTbliH afbiHAbl GeniriHeH.

Copfbinap KblCbiM MeH TeMnepaTypaHbliH Tycin keTyi (TPE3)
Hemece oHcbl3 (TPE2) kenTipinreH am6eban gatumnkneH
WblFapbinagsl.

Copfbl OpblHAANbIMHbIH 6apnblk HyCkanapblHAa epHEMEKTI
KOCbINbIMMEH KormkeTimai. LLonblHHAH xacanfaH afbiHabl 6erik
ynrinepi Aapa xaHe kocapnsl (D) HyckaZia KbiCbiM AaT4uriMeH
HEMECE OHCbI3 KOImKeTiMAi.

Kypbinbim

TPE2 xeHe TPE3 copfbICbl Cbi3blkka kenTte KyobipmeH 6ip
caTbinbl cbipTka TebyLwi copfbinapbl 6onbin Tabbinaabl. Copbin
anaTblH XaHe KbicbiMAbl enTe Kybblpnapbl ykcac guameTpre ve.
CopfbIHbIH GiniriH ThiFbI3gay - GynipiHeH Aapa XyKTenMereH.
Copfbl 6iniri MeH anekTp KO3FanTKbIWThl KOCbINbIMFA apHarnfaH
XKanfacTblpFbllL ©3iMEH YKernic AoHeKepreyiHiH kemerimeH
GipikTipinreH GipTyTac TopanTbl kepceTefi. CoOpFbIHbIH KypPbINbIMbl
KyObIp >XeTeriHeH COpfbIHbI TOMbIK KaTa MOHTaXAaycbl3
COpFbIHbIH 6ac 6eniriH (3neKkTp Ko3FanTKblLLbl, LbIPAK XoHe
XKYMbIC Ai@Hreneri) WweLwlin anyfa MyMkiHwWinik 6epeai.

Kocapnbl copfbl ©3iMeH Bip kKopnycTaFbl napannenbai
GannaHbickaH eki 6ac 6eniriH (xymbic geHreneri, bynip
ThIFbI3AAFbILL, BiNik, aNeKTp KO3FanTKbILWbl) TaHbITagbl. Kocapnbl
COpPfFbIHbIH, KENTIpiNreH kepi knanaxbl. Ayaapbin KotTapy
CYMbIKTbIFbIHbIH aFbIHbIMEH alUblnagbl XXeHe CYMbIKTbIKTbIH Kepi
TOrbIH KOCarnKbl COpPFbl apKbifibl kKeaepri kenTipeai.

Pagvanbpai xxaHe GinikTiK KyLl 3NeKTp KO3FanTKbILWbIHbIH,
noaLWNMHUKTEPIMEH KabbingaHaabl, COHAbIKTAH Aa COpfbl
BeniriHiH KocbIMLLA MOMbIHTIpEKTepi Tanan eTinmenai.

Copfblnap keneci avpbikiwia 6enrinepre ve:

» backapy 6rorbiHa kenTipinreH 6akpinayLubi;

+ Backapy 6rorbiHgafbl 6ackapy naHeni;

* kocbiMwa CIM- mogynbai opHaTyfa aavibiH 6ackapy 6norbl;

*  KbICbIM ©3repyiHiH KipiKTipifnireH gaTyuri xxeHe TemnepaTypa
partuuri (TPE3, TPE3 D ynrinepi);

*  COPfbIHbIH LLOWbIH HeMece GonaTTbl KOPMyChbl;
+ KOCapraHfaH HyckaHblH 601ybl;
*  3IEeKTP KO3FanTKbILbIH ChIPTKbI KOpFay KaxkeTTiriHiH 6onmaybl;

* OKbIIBITY XYMenepiHae MOHTaxaayFa apHanfaH gapa
copfblnap YLWiH, XblNyoKLlaynay kantamanapbl COpfbl
XWUbIHTbIFbIMEH Bipre xeTkisineai.
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TPE3 xaHe TPE3 D ynrinepi ywiH

KbICbiM ©3repTy gatuuri xaHe Temnepartypa gatuuri. CopfbiLl
eHe KbiCbIMAbl kKenTe KyOblp apacbkliHAafbl kaHangapaa
opHanbicagbl kopnycbiHaa Typaabl. KocapnaHfaH copfbl
JaTynKTepi con kaHangapaa opHanacagbl XoHe ocblnania con
HykTenep GolbIHLA KbICbIM ©3repyi MeH TeMnepaTypachbiH
Tipkengi.

Kabenb apkblnbl 4aT4MK OpTaHblH TEMNEPaTypachIHbIH XXaHe
backapy 6norelHAa TypFaH 6akbinayLblHbIH COPFbICbIHAAFbI
KbICbIM ©3repiCiHiH, anekTpni curHansiH 6epeai.

[aTynKTeH CUrHanabl XKoFanTbin any xarAabliHAA COPFbl

alHanbIMHbIH €H Ken Xuinirinae xxymbic icTen bactangbl. Akayabl

XKOWFaHHaH KeWiH, copfbl 6epinreH napameTprepre caiikec

XYMbIC icTeyAi xanfacTbipagbl.

KbiCbiM MeH TeMmnepaTypa e3repiciHiH, KbICbIMbIHbIH 60Mnybl eaayip

BGacbiMabInbIKTbl 6epeai:

* WblHaVbl yakbIT illiHAEr pexunmae copfbl gucnneninge
AaTYMKTep KepceTKilWTepiH WoiFapy;

* COpfbl KyWiH TONbIK 6akbinay;

*  COpFbIHbI Aan XaHe Thimai 6ackapy YLUiH, COPFbIHbIH XXYMbIC
XYKTEMECIH ernLiey XaHe, i3iHLe OHbIH SHPrUAnbIK TUIMAINITH
apTTbIpy.

TPE2, TPE3 copfbICbIHbIH 3NEKTP KO3FanTKbILWbIHCbLI3 KECIri
1-cypeTTe kenTipinreH.

[ ------4
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3 2 1
1-cypeT. TPE2, TPE3 cOpfbICbIHbIH KECIri
Ank. Benuwek Matepuan EN/DIN
1 Copf. kopnycbl WowbiH EN-GJL-250 EN1561
Tot 6acn. 6onat EN1.4308
2 XywmebiCc PES-GF30 komnosuTi
neHreneri
3  CaHbinay Tot 6acn. 6onat EN 1.4404
ThIfbI34afblLL
4 Copfbl wWambl EN-GJL-25 woblHbI EN1561
Tot 6acn. 6onar EN1.4308
Kantanama EPDM
HbIFbI3AaFblLL
Bynip BoNbgpam kapbuai
HbIFbI3AaFbIHbIH, KpeMHWI kapBuai
anHanma 6eniri
Bynip KemipTek (kapa man
HbIFbI3AaFbILbIHbIH - CiHipinreH)
KosfFanMamnTbiH KpeMHMit kapBuai
Geniri
5  bBinik ToT 6acn. 6onat EN 1.4404
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Type GrUNDFOS %X

DK-8850 Bjerringbro, Denmark

fPes o5 2202 A~ -A-BAG

@ Model [[A 9658356 2 07 02 0001 - 1|@
Q m h H[ 16.1 Jmn[3512 Jmin"

p/tm bar/Cu MEI=[C-70] ne [b8-6] %S
I Made in Hungary .°®[H[c€ 3}

N
AWK. MafbiHacbIH awy
1  CopfblHbIH TUNTIK 6enrici
2 Mogeni (07 —xacanfaH xbinbl, 02 — >xacanfaH antachbl)
3 HomuHangpl 6epyi
4 HomwuHangbl KbiCbIMbI
5 EH>xofapfbl aviHany xwiniri
6  EH>Kofapfbl pykcaT eTinreH Kpicbim/
AnganaTtblH CyMbIKTbIKTbIH, €H XOfapfbl TemnepaTypachl
7 MEI (sHeprusa TMimMainiriviy eH TeMeHri uHaekci)
8 KMnpAg
9 [HawvblHaayLwbl en
TUNTiK MOHI

Mbican TPE|3|D| 80 (120| -S | -A | -F | -A [-BUBE

TunTik KaTap

3: KbiCcbIM XaHe
Temneparypa
capkplpama
KipikTipme
KaparacblMeH

2: KbICbIM >aHe
Temneparypa
capkplpama
KipiKTipMe KaJaracbl3

XKanaH coprbl

D: KocapnaHfaH copfbl

HomwuHangpe! anametpi (DN)

EH >KofFapfbl KbICbIMbI [AM]

S: Temnepatypa MeH KbICbIMHbIH,
aiblpMacblH KEPCETETIH OpHaTbINFaH
natyurimeH

N: TemnepaTypa MeH KbICbIMHbIH,
anblpMacblH KOPCETETIH AaTYUKCI3

CopFbIHbIH TUMI

A: bazanblk Hyckacbl

I: PN6 epHemek

X: ApHaibl Hyckachbl

Kocbiny Tuni

F: EpHemekTi KOCbIny

MartepuangapabiH Tvni

A: Basanblk Hyckachbl

I: ArbiH Geniri xkaHe TOT BacnanTeliH GonaTTaH xxacanfaH
COpfbiHbIH Wambl 1.4308

Byip >xaK TbiFbI34aFbILLThIH KOOb!

Paguob6ainnaHbic

CopfbinapablH KalwbIKTblk 6ackapyfa apHanfaH 1 knacTbl
KYpbInbIMFa XaTaTblH pagnobnors 6ap.

Ocbl pagmobnok apkbinbl onap Grundfos GO Remote
6argapnamMacbiMeH xxaHe 6acka ga ykcac Tunti 6ybiMaapMeH
GarinaHblic ycTanm anagpl.

Kenbip xafgannapga CbipTKbl aHTEHHA KOMAaHy KaXeTTiniri
60nybl MyMKiH. CbIpTKbl aHTeHHaHbl kongaHyabl Grundfos
KOMMaHUsICbl MaKynaaybl TWic; aHTeHHaHbl Grundfos komnaHusChbl
MakynJafraH MOHTaxaylLlbl opaTybl Kepek.

AKKyMynaTopnbiK 6aTapes

KeHenTinreH atkapbimablk MogynbmeH (FM 300) xababikTansaH
copfblnapablH NUTUnni-noHabl 6atapesicbl 6ap. batapesiHbiH
KypaMblHAa CblHaM, KOPFACbIH XXaHe kagMuii bonmanabl.

5. Opay XaHe XbITXKbITY
5.1 Opay

XabablkTbl kKabblngay kesiHae xabablKTbiH ©3iMeH OHbIH OpaMbiH

Tekcepin anbiHbI3, TacbiMangay KesiHae TUreH 3akeimaap 6onybl
MyMKiH. Opamabl TacTamac OypblH OHbIH iLiH MYKUST Kapan
anbIHbI3, iWiHAE KyXKaTTap MeH ycak 6enweKkTep Kanbin Kotobl
MYMKiH. Erep anbiHFaH xabablK ci3giH TancblpbiCbiHbI3Fa Cakec
KenmenTiH 6onca, xabablKTbl XeTKi3yLlire warbiMAaHbIHbI3.

Erep xabapblk TacbiManaay kesiHae 3akbiMaaHfaH 6onca, aepey
TacbiMangay KoMmnaHusicbiMeH 6arinaHbiCKa LWbIFbIHbI3 )XaHEe 0N
Typarnbl )kababIKTbl XeTki3dyLlire xabapnanbl3.

XKeTkisywwi kenTipinreH 3akbiMaapAbl MYKUAT Kapay KyKblFbIH
e3iHAe cakTanbl.

Copfbl AalblHAAYLWbI-3aybITTaH abIpribl XYK TUETiLLINEH Hemece
OCbIfaH yKcac TPaHCMopT KypanaapbiMeH TacbiMangayfa
GenimpenreH araw Ty6i 6ap kapToHAbl KOpanTapAa xeTkisineai.

5.2 XblmXbITy

Eckepmy

KonmeH xypezizinemiH kemepy, muey-mycipy
JXYMbICMapbiHa KambICMbI Xep2inikmi wekmey
HopMarsnapbl MeH epexesniepdi cakmaraH X6H.

Hasap XKab60biKkmbI KOpek kabeniHeH kemepyzae
ayAapbiHbI3 | MbIlbIM caslbiHaobI.

Eckepmy

TPE2 D, TPE3 D: CopfbiHbIH KOPMYyCbIHbIH
opmacbkiHOa opHanackaH 6ypaHdarsbl caHbinay
Kemepy xaHe macbiManoday ywiH, KondaH6aybl
muic, elimkeHi 0J1 COPFbIHbIH aybIPbIK
opmarnbifbIHaH memMeHde myp.

CopfblHbl KBTEPY YLUIH, HEAMOHAbLI apKkaH Xin KonaaHy Kepek.
2 xaHe 3-cypeTTepai KapaHbl3.

3-cypet. TPE2 D, TPE3 D
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TMO5 7614 1613

TMO5 7615 1613

Kaszakwa (KZ)



(Z)1) emiecey

6. KonpgaHy afchbl

Copfbl KypamMblHAa COpPFblFa MEXaHUKambIK HEMECe XUMUATbIK
ocepnepiH TUridyi MyMKiH KaTTbl KOcnanap MeH TanwblKTap oK
Tasa, co3blnMarbl eMec, xxaHbanTbiH CyMbIKTbIKTapAbl algayra
apHanfaH

Meicangap:

* opTanblKTaHAbIPbINFaH XbINbITY XYReciHe apHanfaH cy (CyablH
canachbl XbINbITY XyhenepiHAeri cy yLWiH kabbingaHraH
cTaHfgapTTapAblH TananTapbliHa Cankec Kenyi Tuic);

* cankblHAATKbILW CYAbIKTBIKTaPp;

*  TYPMbICTbIK bICTbIK CYMEH KamTamachl3 eTy xyienepi;
*  OHEepPKaCINTIK CYyMbIKTbIKTAp;

*  JKYMCapTbIfiFaH cy.

CyQablH TbIFbI3AbIFbIHAH XaHe/HeMece KMHeTUKarnblK
CO3blIManbINbIFbIHAH XOFapbl CYNbIKTIKTApAbl angay TemeHae
KepCEeTINreH xargannapra akenin coraabl:

*  KbICbIMHbIH €A8yip TyCyiHe;
* rmapaBnuKanblK XXYWeHiH eHAipiMAINIriHiH TemeHaeyiHe;
* KyaT Ke3iH nanganaHyablH ecyiHe.

byHaan xxafgavnapaa copfbl YIKEH enwemai anekTp
KO3FanTKbILUNEH XabablkTanybl TUiC.

CypakTap TyblHAafFaH xafgarga Grundfos koMnaHusCbIHA
XKYTiHiIHi3. COpFbIHbIH CTAHAAPTTbI XUbIHTbIFbIHAA OPHATLINATbIH
3TUNEH-NPONUNEH-AUEH-KayYyKTEH XXacarfaH LWbIFbIprbl
HbIFbI3JarbILLTap HETi3iHEeH cy angayfa 6enimaenreH.

Erep cyablH KypaMbiHAa MUHEpanabl/CMHTETUKanNbIK Mannap
Hemece XxumusnbIK 3aTTap 6onatelH 6onca, Hemece cyaaH benek,
6acka cyMbIKTbIKTap aganaTblH 6onca, conapfa cenkec KeneTiH
LWbIFbIPIbI HbIFbI3AaFbILITapAbl KONAaHY KaxeT.

AnganaTbiH CYyMbIKTLIKTbIH TeMnepaTypachl:
-25 °C peH +120 °C geMliH.

CyMbIKTBIKTbIH, €H XOFapfbl TemMnepaTtypach! 6inikTiH
MeXaHWKanblK HbIfbl3AafbILbIHbIH TYPi MEH COPFbIHbIH TYPiHE
GannaHbicTbl 6Gonaabl.

CopfblIHbIH KONAaHy canacbl MEH OHbIH LWONbIH KYPbINbIMbIHbIH,
opblHAanyblHa kapawv cyablH TemnepaTtypachl XeprinikTi
HOpManap XoHe epexenepMeH LekTenyi MyMKiH. AnganaTtbiH
CYMbIKTBIKTbIH, €H XOFapfbl TeMnepaTypachkl COPFbiHbIH (oupmanbik
TakTacblHAa KepceTinreH.

7. KonpgaHbiny KarnaaTthbl

TPE2, TPE3 cepusanbl copfbinapablH XXyMbIC iCTey NpUMHLMNI Kipic
KENTeKyObIpAaH LWbIFbIC KENTeKyObipFa XKbIMKUTbIA CYNbIKTBIKTbIH
KbICbIMbIH KeTepyre HerizgenreH. KbiCbIMHbIH KeTepinyi
MeXaHuKanblK KyaTTblH 3N1eKTP KO3FanTKbIWTbIH BinirineH mydTa
apKblnbl COPFbIHbIH BiniriHe 6epinyaeH xaHe Tikenewn xxymbic
[eHreneri apkbinbl anHanaTbliH CyMbIKTbIKTaH Nnanga 6onagbl.
CyMbIKTbIK KipiCTEH XXYMbIC A@HreneriHii opTacblHa Kapau afagbl
)XOHe ofaH api kapaw kanakTapablH xuerimeH aragbl. CoipTka
TENKiW KyLWTepaiH 9CepiHeH CYMbIKTbIKTbIH XblAamMabIfbl
yNFasifbl, COHbIH canfapblHaH KbicbiMAa nanga 6onatbiH
KMHeTUKanbIK Kyat ecefi. LUnbIpwbIKThl kamepa (ynuTka) XXymbic
OeHreneriHaeri CyMblKTbIKTbI XKMHAM OHbI LWbIFbIC KENTEKYObIpFa
GarbiTTayFa apHanfaH.

8. KypacTbipy

Eckepmy

blcmbik Hemece cyblK cyObl aliday Ke3iHOe
Kbi3MemkepriepOdiH bICMbIK HEMeCY CybIK Cy
6emmepiHe xaHacy MyMKiHOi2iHe o
6epinmeyi muic.

CopfblHbl KypFak, XaKkcbl xxenaeTineTiH, 6ipak MysgamanTbiH
Xepre opHaTbIHbI3.

CopfbIHbIH epHEMeriHae bypaHaa YLUiH xacanfaH conak
caHbinaybl 6ap copfbinapgpbl (PN 6/10) opHaTy kesiHae 4 cypeTTe
KepceTinreHaen wanbanapabl KONAaHbIHbI3.
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MoHTax

TMO1 0683 1997

Wanba Hacoc

4-cypert. bypanganap yLiH )xacanfaH conak caHblnaynapfa
wanbanapabl KongaHy.

CopfblHbIH KOpNyCbIHAAFbl MEH3ep anganaTblH CYNbIKTbIKTbIH
arbic BafbITbIH KepceTea,.

CopfblHbI TiriHEH HEMeCe KenAeHeHHeH TypFaH KybbipxerninepiHe
opHaTyfa 6onagpl.

Hazap Kosranmkbiw ew6ip xardalida kesideHeH
ayAapbiHbI3 | xa3bIKmbIKMaH memMeH 6osmaybi muic.

Ko3FanTKbILTbI Kapay XaHe afbITy YLUiH HEMeCe COPFbIHbIH,
KakKnafblH ally yLWiH, KO3FanTKblWTbIH yCTiHEH 300 MM. KeHICTik
Kangblpy KaxeT. 5-cyp. kap.

300 mm

TMO5 7916 1613

5-cypeT. Ko3ranTKbIl YCTiHE KaXXeTTi KeHICTik

KenpgeHeHr kybbipxeninepiHe opHaTbINFaH KocapnaHfaH
COpfblnap COpFbIHbIH KOPMYCbIHbIK YCTiHri Genirine opHaTbINaTbIH
aBTOMaTTbl ayabypfbilineH xababikTanybl Tic. 6-cyp. kap.

ABTOMAaTTbI ayabypfbiLll XETKi3iNy XUbIHTbIFbIHA KipMENAi.

TMO5 7983 1713

6-cypeT. ABTOMaTTbl ayabypfbiLl

Erep arimanatbiH CyMbIKTbIKTbIH, TEMEpaTypachl KopLuaraH
opTaHbIH TeMnepaTypacbiHaH TeMeH TyceTiH 6orca, TokTan
TypfaH Ke3eHe aNeKTp KO3FanTKbILWTbIH illiHAe KoHaeHcaT
naviga 6onybl MyYMKiH.

MyHaan xxafganga anekTp Ko3ranTKbIWTbIH epHeMeriHaeri
OpeHax bl caHblnayablH, allblk XXoHe TeMeHre Kkapan
OafblTTanfaHbIH TEKCEPIHi3.

7-cyp. Kap.

TMO5 7917 1613

7-cypeT. Ko3ranTKbIWTbIH epHEMeriHAeri ApeHax abl caHbinay

Erep kocapnaxfaH copfbinap Temnepartypackl 0 °C TemeH
CyMbIKTBIKTapAbl alfayfa kongaHbinatbiH 60nca, cy KoHaeHcaTbl
KaTbIN Kanybl MyYMKiH XoHe MydTaHbIH KenTenyiHe okenin Cofybl
MYMKIiH.



Byn npobnemaHbl KbI3AbIPFbILL ANIeMEHTTEPAi OpHaTy apKbinbl
weTTeTyre 6onagbl. MyMKiHAIriHLLIE COPFbI 3MEKTP
KO3FanTKbIWTbIH Giniri kenaeHeH Kynae TypaTthiH Xafganaa
opHaTbINnybl THic. 6-cyp. Kap.

Hasap 11-mapayoda kepceminzeH wapmmaposbi
aynapbiHbI3 | cakmaHbi3dap. lMalidanany wapmmapsbl.

8.1 KyGbipxenici

Erep kaHgan ga 6ip TexHukanblk HEMece CepPBUCTIK XXyMbICTap
XYprisy kaxeT 6onaTeiH 6onca, xyheHiH 6ocan kanybiH
6onabipmay YLUiH, COpPFbIHbIH EKi XbIFbIHaH INMEKTI knanaHaap
OpHaTbIHbI3.

Copfbl KybblpxeniciHe copfblHbIH €Ki xafblHaH Ky6apabl yctan
TypaTblH MbIKTbI Tipeynep 6onfaH xarfgaiaa opHaTyFa kenegi.

>KanaH copfbinap Tek kaHa KyObipxxeninepiHe opHaTyfa
apHanfaH. KocapnaHfaH copfblnapabl opHaTy MOHTaxaay
KPOHLUTEWNHIHIH HEMecCe TaKTa-Heri3fiH KemMeriMeH xyprisinegi.

Kyb6bipxxeninepiH opHaTy ke3iHae KyObipXXenici )XYKTEMECIHiH,
COpfbl KOpMyCbliHa GepinMeyiH kagaranaraH XeH.

CopaTblH XaHe LWblFapaTblH KyOblpriapablH COPFbIHbIH KipiciHAeri
KblCbIMFa ecenTenreH TUicTi AnameTpi 6onybl kepek.

KanabikTapabliH XnHanbin kanybliH 6ongbipmay YLliH, COPFbIHbI
XKYMEHIH eH TeMeH HYKTeCiHe opHaTnaHbI3.

Kybbipxxeninepi aya TbifblHOaPbl KypblNManTelHAaM 60nbin
opHaTbINybl KEpek, acipece, COpFbiHbIH COPATbIH XafblHAA.

8-cyp. Kap.

b =<l

8-cyperT. KybbipxeniciHiH copy xafblHOaFbl AypbIC
KOHUrypaumscel

TMO0O0 2263 0195

CopfbIHbI XabblK bicbipManapfa natdanaHyra
mbIlbIM canbiHadbl, elimkeHi 6y coprbida
memnepamypaHbIH kemepinyiHe/6ydbiH natida
60s1ybIHa XoHe COPFbIHbIH 3aKbIMOaHybIHa
aKenin coFybl MyMKiH.

Hasap
ayAapbiHbI3

Erep copfbl xabblK biIcbipMaa >XyMbIC iCTEWTIH xafgan 6onaTbiH
6ornca, WhifapaTbiH KyOblpFa COpFbl €H a3 kenemMmae CymblKTbIK
anpanTbiHOan eTin KanTa icke KocaTbIH KaHan/gpeHax xxanfan
KOMbIHbI3. [l peHaxabl Xeni, MbiCanbl, CyMblK KOMMaMEH XarnfaHybl
MYMKiH.LUbIFbIHHBIH €H TOMEHTI MaHI eH TOMEHT i eHaipiMainikTeri
LWbIFbIH kereMiHiH 10% TeH, 6onybl Tuic.

EH, ofapfbl OHAIPINIMAIKTEr WhIFbIH MEH KbICbIM COPFbIHbIH,
durpMarblk TaKkTacblHAA KOPCETINreH.

8.2 Knemmanbi KopanTbiH OpHanacybl

Eckepmy

Xymbicmbl 6acmap andbiHOa CoOpFbIHbIH
3/1eKmp KopeziHeH aXXblpambliiFaHbiHa KO3
JXemki3y Kepek, wamadaH ackaHda 5 MuHym
KenemiHoe.

Anekmp KopeziHiH ke30elicOK KOCbIy
MyMKiHOi2iH 6010bIpMay Kepek.

Knemmanbl Kopan Ke3-KenreH KYI;I,EI,e OpHaTbliagbl.

Krnemmarbl KopanTblH OpHATbINFaH KYWiH ©3repTy YLUiH,
MblHanapabl ictey kepek:
1. OnekTp KO3FanTbilW NEeH COPFbIHbI BEKiTiN TypFaH KbICKbILL
LWbIFbIPLUBLIKTEI 6OCaTbIHbI3.
2. ONeKTp KO3FaNTKbILWTbI KAXETTi Kynre OypbiHbI3.
3. KbICKbILL WbIFbIPLbLIKTBI KATaUThIN TapTblHbI3.

8.3 Takra-Heri3

KocapnaHfaH copfbinapaa CopfbliHbIH KOPNYCbIHbIH TOMEHTI
Geniringe 6ypaHaans! caHbinaynap 6ap. byn caHbinaynapabl
TakTa-Herisgi 6ekiTy ywiH kongaHyFa 6onagbl.

8.4 Okwaynay

CopfbIHbIH WaMbIH OKWaynaMmaHbi3, 6UmkKeHi
HbIFbI30aFbiw 6inlikmeH wbiFambiH 6apibiK 6y

Hasap | mypbin Kanybl MyMKiH, COHbIH candapbiHaH

ayAapblHbI3 | KOppo3usiFa ywbipaliobl. OkwaynayMeH wamobl

JKaybIn macmay Kapay MeH mexHUKasblK
KbI3Mem kepcemydi de KubiIHOamaosil.

CopfbIHbl OKLIaynay yLiH, 9-cypeTTe KepceTinreH Hyckayabl
GacLubInblkka anbiHbI3.

TMO5 7918 1613

9-cypeT. TPE2, TPES3 copfbinapblH okwaynay

AnkK. Cwunarttama

Okwaynaychbl3

n
A
B Oypbic okwaynay
C

KaTe okwaynay

8.5 AneKTp KO3FanTKbIWTbI cankbiHAATY

dnekmp Ko3FasmkbIWmbI Xxemkinikmi
casikbIHOamyObl KaMmamachbi3 emy yuWiH,
KendemkiwmiH KanmamacbiHbIH 6yUipi MeH

KabbipraHbIH Hemece 6ackKa 0a XblDKbIMalimbIH
HbICaHHbIH apacbiHOarbl apa KawbIKmbikK (D)
as1leKmp Ko3rasimKbIWmMbIH KeJieMiHe

KapamacmaH, eH a3 dezeHde, 50 MM. 6051ybI
Kaxxem. 10-cyp.kap.

~r

D L

TMO5 5236 3512

10-cypeT. JnekTp Ko3ranTKbIlWTaH KabblpFara AeniHri
apakalwbIKTbIK (D)

8.6 fumapaTtTaH ThbIC XXepae MOHTaxaay

fumapaTTaH ThIC XXepae MOHTaxaay Ke3iHae 3NeKTPOoHAbI
xabablKkTapaa KoHOAeHCaTTbIH Ty3inmeyiH 6onabipMay yLiH,
3ANEKTP KO3FanNTKbIWThI TUICTi KanTamameH kKamTaMachl3 eTy
kepek. 11 cyp. kap.

Anekmp Ko3ranmkbiwkKa KanmamaHbl OpHamy
ke3iHOe 8.5 mapayda kepceminzeH
HycKaynapObl cakmaHbi3.5ekmp
KO3Fanmkblwmbl cafKbIHOamy.
OnNeKTp KO3FANTKbILL TiKeNen KyH COYMecCiHiH, )XaHOblpabIH,
HemMece KapAblH 8cepiHe ylblpamac yLiH, kKantTama XeTKinikTi

ynkeH 6onybl TMic. Grundfos koMnaHusACkLl KanTamanapabl
XeTkizbenai.

Aya binfFanapbinbifbl )XOFapbl aiMakTapia opHaTbifFaH TokTay
Ke3iHaeri Kbi3[iblpy aTKapbinbIMbiH KONAaHy YCbiHbINabl.
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11-cypeT. KopfraHbiw kanTamanapabiH ynrinepi (Grundfos §
KOMMaHUACbIMEH XeTKi3inmenai) -
=
8.7 backapy naHeniHiH opHanacyblHbIH ©3repyi 14-cyper. MNacTMace KakNaKTbI KOTEpY
Backapy naHeniH 180° 6ypyfa 6onagabi.
. 4. NMnacTtmacc kaknakTbl 180° GypbIHbI3.
TemeHfe kenTipinreH HyckaynapAabl KongaHblHbI3.
1. Knemmanbl KopanTblH KaKnaFblH ycTan TypfaH TepT - C oo .
H .
BypaHaaH! (TX25) aFbiThiHbIa, Ka6enwbdi 90° apmsbik aliHandbipMaHbI3
S
[{=]
[32)
<
@
g ;
& 3
5 =
E 15-cyper. [lnacTmacca kaknakTbl 6ypy.
o
= 5. Mnactmacca kaknakTbl KaiTagaH TepT pe3eHke AeHecTepre

12-cyper. Bypannanapasi arbiTy opHanacTblpbiHbI3 (C aiik.). CTonopnbl AeHecTepaiH Aypbic

OpHanackaHblHa K83 XeTKi3iHi3 (A alk.).
2. Knemmansbl KopanTblH KaknafblH LWeLLiHi3.

~N
—
[{=]
o™
n
0
3
~ 3
g g
% 16-cyper. [lnacTmacca kaknakTbl KaTa opHary.
2 6. Knemmanbl kopanTbiH KaknafbliH OpHaTbIHbI3 XaHe OHbIH 180
o GypbinFaHbiHa K83 XeTKi3iHi3, an 6ackapy naHeniHaeri
13-cyper. Knemmars! KopanTblH kaknarbiHbIH WweLinyi TyiiMenep nnacTmacca KaknakTarbl TyiMeniepMeH caikec
3. Eki cTonopnbl geHecTi 6ackin (A alik.) xeHe ocbl Kyiae ycTan kenyi tvic.
TypbIHbI3Aa Gip yakbiTTa nnacTMace KaknakTbl aKkblpblH TepT 6ypanaaHbl (TX25) 5 Hm KyLINeH TapTbiHbI3.

KeTepiHi3 (B aik.).

TMO5 5356 3612

17-cypeT. Knemmarnsl KopanTblH KaknafblH OpHaTY

XKababikTel MOHTaxAay GoiblHLIA KockbiMLLA aknapaT Keickalia
HyckaynbikTa kenTipinreH (Quick Guide).

48



9. AneKkTp XKabAbIKTbl KOCY

OnekTp xabablKTapblH Xanfay XeprinikTi Hopmanap MeH
epexenepre calikec opblIHAaNybl TUIC.

YKyMbIC KepHEYiHIH MaHi MeH TOK XMiniriHiH dpupmansik TakTaga
KepceTinreH HoMMHanabl AepekTepre ConKec KeneTiHAiriHe ke3
KETKI3iHi3.

Eckepmy

Knemmansi kopanmarbi xanrayobl opbiHOamac
6ypbiH andbiH ana (5 MuHym 6ypbiH) anekmp
KopeziH axbipamy Kepex.

Anekmp KopeziHiH ke30elicOK KOCbIly
MyMKiHOi2iH 6010bIpMay Kepek.

Anekmp Ko3Fanmkbiw Xxepeainikmi Hopmanap
MeH epexerniepae calikec CbipMKbI
KernmnoJsirocmabl Xeninik axbipamkKblWKa
JKasnFaHybl muic.

Anekmp Ko3Fanmgblwmabl Xepa2inikmi
HopMasiap MeH epexxesiepae calikec xepae
mylbIKmay Kepek aHe xaHaMma mylicyodeH
caKkmay Kepekx.

Ezep anekmpKopeziHiH kabeni 3aKkbiMOaHFaH
6osica, o1 dalibiIHOaywbIMeH, OalibiIHOayWbIHbIH
cepeucmik opmarbifbIMeH HemMece muicmi
OeHeelidezi 6inikmi KbiIaMemkepriepmMeH
alibipbacmanybi muic.

MoHmaxxmbi opbIHOayw bl mymbIHy Wbl HeMece
mynra/ylbiM xepainikmi Hopmamuemi
epexenepeae calikec xepae mylbiKmayObiH

Hyckay dypblc XaJiFaHyblHa )X9He KOpfaHblWbIHa

JXayankepuwinik kemepedi.bapnbiK
onepayusnap 6inikmi mamaHdapmeH
opbIHOanybl muic.

9.1 Tok cofynaH cakTaHy, XxaHama Tynicy

Eckepmy

dnekmp Ko3FanmKbIWmMbI xep2inikmi
HopMasiap MeH epexxesiepae calikec xepae
mylbiKmay Kepek oHe xaHaMma myuicyodeH
caKkmay Kepex.

KopfaHbIWTbI Xepre TyiblKTayablH CbiMAapbIHbIH YHEeMi capbl/
xacbin (PE) Hemece capebi/xacbin/kek Tycteri (PEN) TycTik
Benrinepi 6onybl kepek.

Xenigeri eTneni kepHeyaeH KopraHy
OnekTp KO3FanTKbILL Xeniaeri eTneni KepHeyAeH KopFanfaH.

OneKTp KO3FanTKbIWTbIH KOPFaHbIWbI
Ko3ranTKbIlW CbIPTKbl KOPFaHbILWThI KAXET eTnensi.

OnekTp KOo3FanTKbILW XbINYyblK KOPFaHbILLMEH XkabablkTanfaH
xoHe 6asy yaemeni wamagaH apTblk XYKTeyAEeH XaHe
6nokTayaaH.

9.2 AneKTpKoperi

9.2.1 KopekTiH Gipcdasanbl kepHeyi
1x200-240 B - 10 %/+ 10 %, 50 I'l, kOpFaHbILW Xepre TynbIKTay.

YKyMbIC KepHeyiHiH MaHi MeH TOK XWiniriHiH pvpmanbik TakTaga
KepceTinreH HoMMHanabl AepeKkTepre CONKECTIriH TeKCepiHi3.

Ezep anekmp ko3ranmkbiw IT xepae
mytbikmay xyueciMmeH XemkizinemiH 6osca,
muicmi IT )xepae mylibiKkmay xytieci 6ap
anekmp Ko3rFanmkbiw natdanaHy Kepek.
Grundfos koMnaHusiCbIHa XY2iHiHi3.

CopfblHbIH 3NEeKTP KO3FanTKbILWbIHbIH KIleMMarbl KopabbiHa
LWblFapbinaTbiH CbiIMAAPAbIH YLWTapbl HEFYPbIM Kbicka 60mybl
KaxeT. KopFaHbILWTbI )Xepre TyWblKTayablH fFaHa CbiMbl Y3bIH
6onybl kepek, erep kabenb ke3gencok bypaHaansl kabenbabl
MycbTazaH XynbIHbIN KanfaH ke3ae, CoHFbl 60nbin
axblpaTbinaTbiHAAW.

S —

L
18-cypeT. OneKkTpKoperiHiH axblpaTKblLbl, epiriw
caKTaHAbIPFbILWbl XX8HE KOCbIMLIA KOpFaHbILbl 6ap
3NEeKTP KO3FanTKbILThI XKenire xanrayablH ynrici

TMO5 4034 1912
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19-cypert. Xenire xanray, 6ipdasansl anekTp
Ko3FanTKblLLTap

9.2.2 KopekTiH yuwdasanbl kepHeyi

3 x 380-500 B - 10 %/+ 10 %, 50 'y, KOpFaHbILL Xepre TyhbiKTay.
KocbinbimOapdbiH Hawap mylicynizsiH

Hazap 60n10bIpMay ywiH, KOpek kabesi xanraHraHHaH

aypapbiHbI3 | keliH, L1, L2 xoHe L3 knemmanbl kopanmapOobiH
ysA0a mbifbi3 OMbIPFaHbIHA KO3 XXeMKI3iHi3.

Kopek kepHeyiHiH 3 x 480 B, 50 'y xofapbi

Hyckay | 6osiraH ke30e, bypbiumamMa HyKmeHi xepae

mylbiKmayfa pyKkcam eminmedtioi.

XKyMbIC KEpHEeYiHiH MaHiI MeH TOK XWiniriHiH pupmansik TakTaga
KepceTinreH HoMMHanabl AepeKkTepre CoMkec KeneTiHAIriH
TEeKCepiHi3.

Ezep anekmp Ko3ranmkbiw IT xepze
mylibIKkmay xyulecimeH xxmkizinemid 6onca,
muicmi IT xepae mylbikmay xytlieci 6ap
a/1eKmp Ko3ranmkblw natdanaHy Kepek.
Grundfos KOMnaHuUsiCbIHa XY2iHiHi3.

CopFbIHbIH 3NEKTP KO3FanTKbILLUbIHBIH KNeMMarbl kopabbiHa
LWbIFapbinaTbiH CbIMAAPAbIH YLITapbl HEFYPIbIM Kbicka 60orbly
kaxxeT. Erep kabenb kesgeicok 6ypaHaans kabenbabl MydTanaH
KYTbIHBIN KanfFaH ke3fe CoHFbl 6oNbIN axblpaTbinaTbiHAaN,
KOPFaHbILUTHI XXepre TYMbIKTayAblH FaHa CbiMbl Y3blH GOMybl KEPEK.

(=]
L1 } 77777 } —— L1
L2 — Y30 : — L2
L3 73 i — L3
e ]

TMO5 3942 1812

20-cypeT. OneKTpKoperiH axblpaTKblLbl, KOCAnKb
CaKTaHAbIPFbILLbI )XOHE KOCbIMLUA KOpFaHblLLbl 6ap
3MNEeKTP KO3FaNTKbILWThI XKenire xxanfayAblH YArici
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21-cypeT. XKenire xanfay, yudasarnbl aneKTp KosranTKblTap

9.3 KocbiMLa KopfaHbILl

9.3.1 bipdhasanbl anekTp Ko3FranTKbilWTap

OnekTp KO3FanTKbIWThl KOCbIMLIA KOPFaHbILL PETIHAE TOKTLIH Xepre
afyblH aBTOMaTTbl @XblpaTKbILL HEMECE Xepre Kpickalua
TYMbIKTanyabl axblpaTkbilW KOMAaHbINaTbIH 3NeKTp
KOHAbIPFbINapbIHa Xanfaranaa, byHaan axblpaTksiluTapabit
TeMeHAe kepceTinrenaen 6enrinepmeH mapkanaybsl 60nybl kepek:

~
M y30

TokmbIH Xxepzae akKkaHbIHOa KopFalimbiH
amkapbubIMbl 6ap aemoMamma|

a)KbvlpamI{blwmm HeMece xepze KbicKawa )
mylibIKmanyObl axblpamKbIWmbl masnray ke3iHoe
KOHObIpFbIOarbl 6apnbIK 351eKmp xab60biKmapOobiH
JKaJinbl MOK aFbIMbIH €CKepy Kaxxem.

9.3.2 Ywdpasanbl INeKTp KO3FanTKbIWTap

OneKTp KO3FanTKbIWThbl KOCbIMLIA KOPFaHbILL PeTiHAE TOKTbIH,
)epre afyblH aBTOMaTTbl aXblpaTKbIL HEMECe Xepre Kbickalua
TyMbIKTanyabl aXblpaTkbill KONAaHbINaTbiH 3M1eKTp
KOHAbIPFbINapbiHa XanfaraHaa, keneci TUNTI axXblpaTKbllLTap
KonpaaHbinagpl:

»  TOKTbIH afyblHa acep eTy XaHe KbiCKaMep3iMAi TOKTbIH
UMNYNbCTi aFybIHAA aXbipaThbiny.

+ Onap aybicnanbl TOKTbIH afbiMbl Nanga bonfaH kesae
KYPBINFbIHBI @XbIpaTbin TacTaybl KepPeK, COHbIMEH KaTap
TYPakTbl KyparblLLUTaH TOKTbIH aFbIMbIH, COHbIH KaTapblHAa
XKYpin TypfaH TOK XXoHe TericTenreH.

MyHaaw anekTp Ko3fanTkbllTapFa B TUNTi TOKTbIH xepre
aKkkKaHblHAa KOpFalTblH aTKapblnbiMbl 6ap aBTomMaTThl
aXbIpaTKblLLl HEMECE Xepre Kbickalla TyiblKTanyabl aXblpaTKbiLl
KONAaHbINybl KEpek.

MyHOam axblpaTKbllTapAblH TOMEHAE KepceTinreHaen
GenrinepmeH MapkanaHybl Kepek:

~ J—
~ || —==| Y30

TokmbIH Xepae aKKaHbIHOa, KopFralimbiH
amkapbIbIMbI 6ap asmoMammai

a)Kl;:lpameILUMbl HeMece xepee KbiCKawa )
mylibIKmanyObl axblpamKbIWmbl masnray ke3iHoe
KOHObIpFbIOarbl 6apnbiK 351eKkmp xab60biKkmapOobiH
JKannbl MoK aFbIMbIH €CKepy Kaxkem.

®daszanapablH acCMMeTpUACbIHaH CaKTaHy

OnekTp KO3FanTKbIWTbI Kopek kediHe MOK 60146-1-1, C knacbiHa
CONKec Xanfay Kepek.

Byn cdazanapablH aCCUMETPUSACHI Ke3iHAE ANEKTP
KO3FanTKbILTapAblH OYPbIC XXYMbIC iCTeyiH KamTamach3 eTei.

CoHbIMeH kaTap KOMNOHEHTTepAiH Te3iMainiriH keningenai.

50

9.4 Xanray knemmanapbl

Byn Tapayparbl xanfay knemMmmanapbiHblH cunaTTraMachl MeH
obpasbl Gipdasanbl Aa, ekicasanbl Aa 3NeKTp Ko3FanTKbilTapFa
KongaHyra kenepi.

KnemmanapgblH caHbl dyHKUMoHanabl Mogynbfa (FM)
6annaHbICThbI.

OpHarTbifnifaH MOAY bAbl 3NEKTP KO3FaNTKbIWTbIH (pUpMarbik
TakTacbl 6oiibIHILIA canbIicThipyFa Gonagbl. 22-cyp. kap.

TMO5 7928 1613

22-cypeT. yHKLMOHaNAbl MOAYIbAbl CanbICTbIPy

9.4.1 XKanray knemmanapbl, KeHeuTinreH oyHkuMoHanabl
moaynb (FM 300)

KeHenTinreH pyHKUMOHaNabl MoAynb TeK KocbiMLUa )abablkK

peTiHAe xeTkisineni.

KeHenTinreH mopynbAblH Keneci xanfay MyMKiHAikTepi 6ap:

° YL yKcac Kipynep;

* Oip yKcac LWbIfy;

* eki beniHreHcaHAbIK LWbIFynap;

*  eKi ukempaeyre KeneTiH caHAbIK Kipy/LUbIFy allblK
KONNEeKTOPbIMEH;

* Grundfos caHAblk AaTUYUTiHIH Kipy )X8HEe LUbIFYbI;

»  Pt100/1000 eci kipyi;

» LigTec patuuriHin eki Kipyi;

* CurHanusaumsi peneciHiH eki WbIFybl;

*  GENIbus wwuHach!.

23 cyp. kap.

AnwakmambinFaH miséek —mokmamy ywiH, 1
caHObIK Kipy 3ayblmma ukemoesi2eH XaHe icke
Kocy/mokmamy ywiH Kbi3amem amkapaosbl, 2
JKoHe 6 knemmanapOdbliH apacbiHa 3ayblmma
JKasiFacmbIPFbIW OPHaMbIJIFaH.
Ez2ep 1 caHObIK Kipy cbipmKbI icke Kocy/
mokmamy Hemece 6acka cbipmkbl (hyHKUUSI
pemiHde KondaHblnambiH 60Jica,
JKasiFacmbIpPFbIWMbI aFbiMbIN MmacmaHbi3.
KepceminzeH Kocbiny monmapbiHa
JKanraHambIH Cb.lMaapdbl cal{maHdblpyv
wapanapbl pemiHde os1apobl y3biHa 60lbi
oKwaynay Kaxem.

* Kipynep xaHe wbifynap

Bapnblk Kipynep anekTp xerniciHe xxanfaHfaH anekTp
*abablKkTapbiHbIH 6enikTepiHeH okLaynaHfFaH xaHe 6acka anekTp
TidberiHeH ranbBaHMKanbl WeLinreH.

Bapnblk 6ackapy knemmanapbiHa Kayincia aca TeMeH kepHey
6epinepi, byn Tok coFyaaH cakTaHyabl kaMTamachl3 eTesi.



e CWrHanusauus peneciHii Weirynapbi
- 1 curHanusauus peneci:

LIVE:

Byn weifyra aybicnanbl TOKTbIH 250 B kepHeyiH xanfayfa
6onagbl.

BCHH:

LWeiry 6acka TisbekTepaeH ranbBaHnKanbl OKLaynaHfFaH.

CewTin, WhIFy KNeMManapbliHa XyMbICTbl HEMeCe Kayinci3
aca TOMeH KepHeyai xanfayfa 6onagbl.

- 2 curHanusaums peneci:
BCHH:

LbiFy 6acka TisbekTepAeH ranbBaHukarnbl oklayaHfFaH.

CewiTin, WhIFy KNeMManapbiHa XYMbICTbl HEMeCe Kayinci3
aca TeMeH kepHeyai xanfayra 6onagsl.

* XenineH kopekTteHy (N, PE, L knemmanapsl Hemece

L1, L2, L3, KopFaHbIL Xepre TynbiKTay).
FanbBaHvkanblk wewy M3K 61800-5-1 ctaHaapThl 6olibIHWA
KYLLEWTINreH okwaynay TananTtapbiHa xxayan 6epyi kepek,
afbiMAarbl TOKTbIH XOMbIHbIH Y3bIHAbIFbI )X9HE pyKcaT
TananTapblH Koca.

|
|
LNOj| !
NC !
c2 ‘
NO ‘
|

18 | GND

.oC DI 18]

ﬂOf\— 11| puocz |
19 | Pt100/1000 !
17 | Pt100/1000 !

AO I
GND

AI3

DI2

(12 |
o |
[ 14 ]
]
120 |
2|

I

I

I

I

GND |
LigTec |
I

I

I

I

I

10 | DI3/OC1

o GND
L4 | A1
+24 V"( +24 V" +24 V*I5 V7 % % DI
E b: +5V
GND

2
5 |

e |

| A | GENIbus A |
| Y | GENIbus Y|
LB ]
3]
[15 |

GENIbus B |

* CbIpTKbl KOPEK Ko3AepiH NanganaHfaH kesae, xepre TynbikTay
Kaxer.
23-cypert. XXanray knemmanapsl, FM 300 (onuwns)

TMO5 3509 3512

Knemma Tuni

DyHKUMACHI

KanbinTbl TyMbIK

NC o
Tynicy
C1 Kanno! CwurHanmsauus peneci 1
(KepHey acTeiHOa Hemece aca
KanbinTbl .
TOMEH Kayinci3 kepHey)
NO  axblpaTbin.
Tymicy
KanbinTbl TyMbIK
NC Tymicy
C2  Kannmel Curnanusaums peneci 2
KanbinTbl (TEk TeMeH Kayincis kepHey)
NO  axbipaTbinFaH
Tymicy
18 GND XKepre TynbikTany
KipikTipineTiH caHablK Kipic/
WbIFbIC. ALUbIK KOTIIEKTOP:
1 Di4/0C2 EH ken kepHey 24 B. Pe3ncTuBrTi
Hemece MHOYKTUBTI XXYKTeme.
19 Pt100/1000, kipic 2 Pt100/1000, paTuuK Kipici
17 Pt100/1000, kipic 1 Pt100/1000, gaTuuk Kipici
¥Kcac WhbIfbIC:
12 AO 0-20 mA / 4-20 mA
0-10B
9 GND XKepre TymbiKkTany
¥Kcac WbIFbIC:
14  AI3 0-20 mA / 4-20 mA
0-10B
1 DI2 CaHppblIK Kipic KipikTipineTiH
Bxoa 1 patumka LigTec gatyuriniH kipici
21 .
LigTec (aK cbim)
20 GND XKepre TynbikTany (KOHbIp XaHe
Kapa cbimgap)
29 Bxoa 2 patumka LigTec gaTuuriHiH Kipici
LigTec (kek cbIM)
KipikTipineTiH caHabik Kipic/
LUbIFBIC.
10  DI3/OCH1 ALLbIK KONnekTop: EH ken kepHey
24 B. Pe3ancTtuBTi Hemece
MHOYKTUBTI XXYKTEME.
¥Kcac Kipic:
4 Al 0-20 mA / 4-20 mA
0,5-3,5B/0-5B/0-10B
2 DI BanTanaTblH caHAbIK Kipic
5 +5B I'Io-reH*umn erLleriw neH gaTynkke
Kopex
6 GND XKepre TynbikTay
A GENIbus, A GENIbus, A (+)
Y GENIbus, Y GENIbus, GND
B GENIbus, B GENIbus, B (-)
3 GND XKepre TyubIkTay
15 +24 B Kopek
8 +24 B Kopek
26 +5B I'Imerluwﬂ ernulerill NeH gaTymkke
Kopex
23 GND XKepre TynbikTay
25 GDS TX Qrqufos caHAablK AaTyYUriHiiH
Kipici
o4 GDS RX Qrqufos CaHAbIK JaTYUriHiiH
Kipici
¥Kcac Kipic:
7 Al2 0-20 mA / 4-20 MA

05-35B/0-5B/0-10B

* TPE3 (D): Grundfos caHAbIK Kipici yLWIiH KonaaHbinaabl.
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(Z)1) emiecey

9.4.2 XXanfay knemmanapbl, CTaHAAPTTbl (PyHKLUMOHaNAbI
moayni (FM 200)

CTtaHpapTThl MOAYIbAIH Keneci )xanfay MyMKiHAikTepi 6ap:
* ekKi ykcac Kipy

* eki caHAblK Kipy HeMece Bip caHablK Kipy xaHe Bip alublK
KONNeKTOpnbl LWbIFY

* Grundfos caHAbIK 4aTUYUTiHiH Kipy/WbIFybl
* CUrHanusauus peneciHid eki Woifybl
*  GENIbus wunHacsl.

24 cyp. Kap.

1 caHObIK Kipy 3ayblmma opHambliiFaH XXoHe.
Icke Kocy/mokmamy ywiH, KbiI3amem amkapaosil,
anwakmamalsifaH WhIHXbIP — MOKMamy ywiH.
2 xoHe 6 knemmanapObiH apacbiHa 3aybimma
Hyckay | xasiFacmabipfbiw OpHamMbIIFaH.
Ezep 1 caHObIK Kipy cbipmKbl icke Kocy/
mokmamy Hemece 6acka cbipmKbl hyHKyUsINap
ywiH KondaHblnamsbiH 6orica,
JKanFacmablpfFbIWmMbl aFbIMbIN MacmaHbI3.

KepceminzeH Kocblly monmapsbiHa

)KanraHamblHCbl_Mdapdbl caKkmaHObIpy 5
wapanapb! pemiHoe os1ap0bl y3bIHa 60libI
oKwaynay Kaxem.

* Kipynep xoaHe wbifynap
Bapnblk Kipyrep anekTp xeniciHe xxanfaHFaH anekTp

XabablKTapbiHbIH 6enikTepiHeH oKlwaynaHfFaH xaHe 6acka anekTp

Tis3bekTepiHeH ranbBaHUKanbl WeLinreH.

Bapnblk 6ackapy knemmanapbiHa Kayincia aca ToeMeH kepHey
Oepinegni, Oyn TOK CofygaH cakTaHyabl KaMTaMachI3 eTefi.

* CurHanusaumsa peneciHiH Wbifynapbl
- 1 curHanusaumsa peneci:
LIVE:

Byn weifyra aybicnansl TOKTbIH 250 B kepHeyiH xanfayra
6onagabl.
BCHH:
LWbiFy 6acka TisbekTepaeH ranbBaHvKanbl OKLWaynaHFaH.
CenTin WhIfy KNeMmanapblHa XXYMbICTbl HEMece Kayincia
aca TeMeH KepHeyai xanfayra 6onagel.

- 2 cUrHanusauus peneci:
BCHH:

LWbiFy 6acka TisbekTepaeH ranbBaHvKanbl OKLWaynaHFaH.
CeWTin WhIfy KNeMmanapbiHa XyMbICTbl HEMeCe Kayinci3
aca TeMeH KepHeypi xanfayra 6onagepl.

* XenigeH kopekTeHy (N, PE, L knemmanapsl Hemece L1, L2,
L3, KopfaHblILL xepre TynbikTay).

lanbBaHukanblk wewy MOK 61800-5-1 cTaHaapThIHbIH,
KYLLENTINreH okwaynay TanantapbiHa xayan 6epyi kepek,
afrbiMAarbl TOKTbIH XOJbIHbIH, Y3bIHAbIFbI XXOHE pyKcaT
TananTtapblH Koca.
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* KopekTiH CbIpTKbl KO3iH KongaHy 6apbicbiHAa epre TyiblKTay
Kaxer
24-cypeTt. bannaxeic knemmanapsl, FM 200

Knemma Tuni DyHKUMACHI

KanbinTbl TyMbIK
NC TYNinicy

C1 XKannbl 1- curHanusaymsa peneci
KanbinTbl (KepHey acTbl Hemece KepHey)
NO  axblpaTbinfaH
TYWNinicy
KanbinTsl
NC  Ty#WbIKTanfaH
TYWRinicy
Cc2 Wannb! 2-curHanuaaumsa peneci
KanbinTol (Tek Kayincia aca ToMeH KepHey)
NO  axblpatbin
Tyminicy
CaHppblK Kipici/6anTanaTtbiH
WbIFbIC.
10 DI3/0C1 ALWbIK KONNeKTop: 24 eH ken
KepHeyB. Pe3anctusTi Hemece
MHOYKTUBTI XKYKTEME.
¥Kcac Kipic:
4 Al 0-20 mA / 4-20 mA
0,5-3,5B/0-5B/0-10B
2 DI1 BanTtanaTbliH caHAbIK Kipic
5 +5B MoTeHuus eriLerill neH nex
OaTymKKe Kopek
6 GND XKepre TymbiKkTany
A GENIbus, A GENIbus, A (+)
Y GENIbus, Y GENIbus, GND
B GENIbus, B GENIbus, B (-)
3 GND XKepre TymbiKkTany
15 +24 B Kopek
8 +24 B Kopek
[NoTeHUMa enuwieriw NeH aaT4ynkke
26 +5B KOpeK *
23 GND XKepre TynbIkTay
Grundfos caHabIK AaTYNUriHiH
25 GDS TX LWbIFbIChHI
24 GDS RX Grundfos caHAblK AaTYuriHiH Kipic
¥Kcac Kipic:
7 Al2 0-20 mA / 4-20 MA

05-35B/0-5B/0-10B

* TPE3 (D): Grundfos caHabIk gaTyuri yLWiH faHa KonAgaHbinaabl.



9.5 CurHanabiK kabengep

» bBepinreH MaHHiH caHabl Kipynepi MeH curHangbl 4aTYNKTepaiH
cbipTKbl axblpaTkbilwbiHa KOCY/AXKbBIPATY kengeHeH kuma
kenemi 0,5 Mm? kem emec xaHe 1,5 MM? apTbiKk eMec 3KpaHabl
kabenb KongaHblHbI3.

+ KabenbaepaiH 9KpaHbl AypbIC OpblHAAMNFaH XanfaynapablH exi
XaK yWbIMEeH pamara Kocbinagsl.

OkpaHaap kfieMmManapfa HeFypIibiM XakblH 60nybl kepek.
25-cyp. Kap.

TMO02 1325 4402

25 cyp. OkpaHbl MEH CbIMAbI Xanfaynapbl 6ap TazapTbinFaH
Kabenb.

+ KabenbpiH opHaTbinyblHa 6ainaHbICCbI3 pamaHbIH,
6ypaHaanapbl yHeMi TapTynbl 60nybl Kepek.

*  OnekTp KO3FaNTKbILLThIH KNeMManbl KopabblHAafbl CbiMaap
MeniniHwe Kpicka 6onybl kepek.

9.6 LimHaHbI Xxanfayfa apHanfaH kabenb

9.6.1 )KaHa opHaTynap

BannaHbiC WIMHACBIHA Xanfay YLUiH, KeNAeHEeH KuMma Kkenemi
0,5 Mm2 kem eMec xaHe 1,5 MM? apTblk eMec YL TapMakTbl
3aKpaHabl kabenb KonaaHy Kepek.

* Erep anekTp Ko3fanTKbIW 49N OCbiHAAN kabenbabl KbICKbILL bl
Gap xabablkka anfaHaTblH 6orca, akpaHaanTbiH opamabl
ocbl kKabenbai KbiCKbILLKA XKarnfay Kepek.

» Erep xabablkTblH MyHAal KblCKblLbl 6onManTbiH 6onca,
aKpaHAanTbiH opamAbl 26-cypeTTe KepceTinreHaen xafbliHaH
Xanfaman kangbipagbl

3J'IeKTpO,EI,BVII'aTeJ'Ib

TMO05 3973 1812

26-cypeT. OkpaHganfaH yLw TapmakTbl kabengi xxanfay

9.6.2 BypbIH OpHaTbINFaH 3NEKTP KO3FanTKbIWThI albipGacTay

» Erep ecki copfblHbl OpHaTKaHAa, SKkpaHAanfaH eki TapmMmakThbl
kabenb KongaHblnFaH 6onca, xanfayabl 27-cyp.
KepceTinreHem opbiHAaHbI3.

aﬂeKTPOD,BVIFaTeJ'Ib

TMO2 8842 0904

27-cypeT. QkpaHaanfaH eki TapMakTbl kabenbabl xanfay

Erep ecki copfblHbl OpHaTKaHAa SKpaHA4anfaH yw TapMakTbl
kabenb konaaHbinca, xanrayobi XKaHa opHamynapobiH 9.6.1
mapaybiHa calikec OpbIHOaHbI3.

MGE anekmp Ko3FaJimkKbiWwmabl XoJiFay Ke3iHoe

Hasap | okwaynay kedepeiciH enweyze pykcam

ayaapbiHbI3 | eminmelidi, ce6e6i opHamblIFaH 3/IeKMpPOHUKa

3aKbIMOaHybl MYMKIH.

10. ManpganaHyfa 6epy

Bapnblk bybiMaap 3aybiT-ganbiHaayLwbelaa kabbingan-ranceipy
cblHaKTapblHaH eTedi. OpHaTy OpHbIHAA KOCbIMLLA ChiHAKTap
eTKi3iaiH KaXeTi XoK.

10.1 KyObIp xeniciH wato

CopfbIHbIH KYPbI/IbIMbI KYpamMbiHOa Kammbi
6enwekmep (6anwebik, wnam) 6ap
cylibiIKmbIKMbI alidaydbl KapacmbipMalobl.
Hazap CopfbiHbI icke Kocap andbiHOa Ky6bIp xeniciH
ayAapbiHbI3 | masa cyMeH MyKusim waro Kepek.
Kenin Ky6bIp xeniciH coprbiHbI natidanaHbin
waro Ke3iHOe KenmipinzeH 3aKbIMOapObIH
OPHbIH MoMbIPpMaliobl.

10.2 Copfbifa CYMbIKTbIK Ky

CopfbIHbI icKe Kocap afdbiHOa OHbIH iWiHe
cylbIKmbIK KyUbIn ayaHbl WhiFapy Kepek.
AyaHbl dypbicman whbifapy yWiH,
ayawsblrapfbiw 6ypaHda memeH Kapal
6arFbimmansin mypyb! muic.

Hasap
ayAapbIHbI3

ApanTbiH CYMbIKTbIKTbIH A€Hreni COpFbIHbIH COPY
KYObIpbIHbIH KenaeHeH OCiHeHB Xofapbl OpHanackaH TyMbIK
HeMmece alblK FTMapoXynenep.
1. InMekTi KnanaHgbl COPFbIHbIH, WbIFAPY XXafblHaH XaybIn
KOWbIHbI3 )XoHe WaMaarbl ayabypfbiw OypaHaaHbl aFbIThIn
anblHbI3. 28-cyp. kap.

Eckepmy

Aya wbiFapyFa apHasFaH caHbliayoblH KyUiH
6akbinay Kaxem XaHe 00aH WhblFambIH bICMbIK
HeMece cyblK cy KbI3Mem Kepcemywi
Kbi3MemkepiepOiH Xapakam anybiHa Hemece
)Kab60bIKMbIH 3aKbiIMOaHybIHa cebenkep
6os1MaybiHa xoJ1 6epmey wapasapbiH KOJ10aHy
Kepex.

2. lUbifapy caHplnayblHaH TypaKTbl aFbICMEH CYMbIKTbIK akkaHFa
neniH copaTblH KyObIpAbIH, iNMEKTI knanaHbIH Xannan
allbIHbI3.

3. Ayabypfbiw bypaHaaHbl KaTTbl TAPTbIHbI3 XaHE iNMeKTi
KnanaHTbl TOMbIK allblHbI3.

ArpanTaH CyMbIKTbIKTbIH A€Hreri COpfblHbIH COpY
KYObIPbIHbIH KengeHeH OCiHEHB TOMEH OpHanackaH albiK
rmgpoxyunenep
Copfbl MeH copaTbiH KyOblp anaanTbliH CYMbIKTbIKNEH TONTbIPbIY
KepekK XoHe CpFbIHbI iCKe KOCkaHFa AewiH onapAblH iWwiHaeri aya
TOMbIK LWbIFAPbLINY Kepexk.
1. WbIFy >xafFblHAAFbl iMMEKTI KnanaHAbl xayblin, copaTbiH
KyOblpAafbl iNMeKTI KnanaHabl allblHbI3.
2. Ayawbirapfbil GypaHaaHbl afbiTbiHbI3. 28 cyp. kap.
3. CopfbIHbIH OpHanackaH opHblHa 6annaHbICThl B6ip epHEMEKTIH
TbIFbIHbIH @nblin TacTaHbI3.
4. Kyto TyTiKLeCi apKbirbl COPFbl MEH KyObIp TOMbIK TONFaHLa
anganTbiH CYMbIKTbIKTbI KYMbIHbI3.
5. TeifblHA@ KanTagaH OpHaTbIN ThifbI3 TAPTbIHbI3.
6. Aya wbifapaTbliH BypaHaaHbl TapTbin KOWbIHbI3.

CopaTblH KyObIpAbl COpFbIfa xanfamac 6ypblH OHbIH, iLiH
CYMbIKTBIKMEH TONTLIPbIN ayackiH Whifapyfa 6onagel. byaaH
6acka, copaTblH kenTe Ky6bipablH anabiHa COpFbiHbI
CYMbIKTBIKMEH TONTLIPYFa apHanfaH Kypan opHaTyfa 6onagbi.
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TMO5 7922 1613

28-cyperT. Aya WbifapaTbliH BypaHaaHblH OpHanacysbl

10.3 Icke Kocy

1. Icke Kocap anAblHAa COPFblHbIH COPY XafblHAAFbI INMEKTI
KnanaHAbl TONbIK alWwblHbI3, an anganTbiH KyOblpaarbl inMekTi
KnanaH xabblk 6onybl THic.

2. CopfblHbl iCKe KOCbIHbI3.

3. CopfblHbI icke KOocapAa aya LWbiFapblHbi3 ypaHaaHb
6ocaTbin, o4aH TypakTbl aFbiCNeH CyMbIKTbIK akkaHFa aeniH
aya WrapblHbI3. 28-cyp. Kap.

Eckepmy

Aya wbiFapyFra apHaJsiFaH caHblnayoOblH KyUiH
6aKbinay Kaxxem xsHe bicmbIK HeMece CybIK Cy
Kbi3Mem KepcememiH KbiamemkepriepoiH
JXapakKam anybiHa Hemece Xab0bIKmbIH
3aKbIMOaHybIHa cebenkep 6osIMaybIHa XoJ1
6epmey wapanapbiH KO/10aHy Kepek.

4. Kybblp Xyneci CyMbIKTbIKka TONTbIPbINFaHHaH KeNiH,
anpaygarbl iNMeKTi KnanaHAbl TOMbIK albin KOWbIHbI3.

10.4 BinikTiH HbIFbI3AAFbIWbIH Genimaey

BinikTiH HbIFbI3AaFbILLbIHBIH XXYMbICTbI O€Ti aFaTblH CYMbIKTbIKNEH
biNFangaHabl, COHAbIKTAH HbIFbl34afbll apKblfbl LWamMarbl
CYMbIKTbIK CbIPTKa aFybl MYMKIH.

CopfbiHbl BipiHLLI icke KockaHaa Hemece BinikTiH xaHa
HbIFbI3AarblLLbIH OPHAaTKaH Ke3ae, CbipTKka afyablH Aenrein
asanTkaHfa AelniH HakTbl B6erlimaey KeseHi kaxeT 6onaabl. byn
Ke3€eHHiH y3aKkTbIfbl NanganaHy xxafgaribiHa 6ainaHbICThl
6onapbl, eNTkeHi apbip NnanpanaHy xafganblHbIH ©3repyi xaHa
Oenimaey ke3eHiH 6ingipeai.

KaneinTel xafganfa nanganany KesiHaeri CbipTk TaMLUbINanTbIH
CyMbIKTbIK BynaHbin keTegi. HoTuxeciHae coipTka afy
Galikanmangbl.

Bipak, cyibIKTbIKTap kepocuH Tapi3ai bynanbanabl. CoHAbIKTaH,
CYMbIKTBIKTbIH, CbIPTKA afybl OiNiKTiH HbIFbI34afblLLUblHbIH TO3FaHbIH
6ingipeai.

11. Nanpganany

11.1 Icke KocynapAblH XXoHe TOKTaTynapablH, eH Ken
caHbl

KopekTeHaipriw kepHeyai 6epy xaHe axblpaTy apKblfibl COPFbIHbI

icke KOCy HeMece ToKTaTy caHbl 15 MUHYT iwiHae Oip peTTeH

acnaybl Kepek.

KopekTeHaipriw ke3iHeH KOCKaH Kke3ae Copfbl LlamaMeH 5

CeKyHATaH KeuiH icke Kocblnagpl.

Erep copfbliHbI XWMi KOCbIN COHAIPY KaxeT bonaTeiH 6onca,

COpPFbIHbl KOCbIM COHAipepae CbIpTTaH icke KOCy/TOKTaTy CUrHanbl

YLWIH Kipydi KongaHy Kepek.

ChbIpTKbl @XblpaTKbILL apKblfbl iCke KOCKaHAa COPFbl aKbIpblH

XKYMbIC icTenai.

11.2 KocapnaHfaH copfbinapabiH aybicnanbl XyMbIC
icteyi

KocapnaHfaH copfbinapabl naiganaHfaH kesge, XXYMbICTbl )XaHe

Kocarnkbl Copfbinap Ke3eKneH XyMbIC icTeyi Kepek, Mbicanbl, eKi

COpFbIfa XXYMbIC caraTTapbliH TeH 6eny yuwiH, anTackiHa 6ip peT

aybICTbIPbIN TYPY KaxeT.

Kanbin 6omblHLWa copFbinapAblH aybiCybl aBTOMaTThl TypAe

Xyprisinegai.
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Erep KocapnaHfaH copfbinap TYPMbICTbIK bICTbIK CyMeH
KaMTamachbI3 eTy XynenepiHin CyblH angayra nanganaHbinartbiH
6onca, KakTapAblH XX1HanyblHaH Kocankbl Copfbl 6iTenin kanmac
YLUiH, KYHiHe Bip peT xaHe Kocarkbl Copfblfiap YHEMI XMWi
anbipbacTansin Typybl Kepek, Mbicarnsbl.

Kanein 6orbiHLWa copfblnapAbiH aybiCybl aBTOMaTThl TYpAE
Xyprisineai.

11.3 CyMbIKTbIKTbIH TemMnepaTypachbl
-25 °C peH +120 °C aHMiH.

CyiibIKTBIKTBIH €H XOFapfbl TEMNepaTypachl MexaHuKarsblK
HbIFbI3AaFbILTHIH TUMi MEH COPFbIHbIH TUMiHE GainaHbICTbI
6onagsbl.

CoOpFbIHbIH LOWbIH KypblNbiMAAPbIHbIH OpbIHAAMYbIHA XaHe
COpPfbIHbIH MarganaHy aicbiHa 6annaHbICTbl CYMbIKTBIKTbIH €H,
XOfFapfbl TemnepaTtypachl XeprifikTi Hopmanap XaHe
epexenepMeH LeKTenyi MyMKiH.

AnpanaTbiH CYMbIKTBIKTbIH €H XOfapfbl TemnepaTtypachl
copfblaarbl hupmanblk TakTaga KepceTinreH.

Ez2ep copfbl xoFapbl memnepamypaib!
cylibiIKmbIKmMap MeH XXyMbIc icmelimiH 6oJica,

6il1iKr.ni.HblFbl3aaf'blwmb{H l{bI3MeII) emy
mep3imi KbIcKapybl MyMKiH. ByHOali
HbIFbI30arFbiwmapobl Xui alibipbacman mypy
Kaxkem 6051a0bl.

11.4 KopluaraH opTaHbIH TemnepaTypachbl

-20 pan +50 °C peMtiH.

OnekTp kosranTkbiw 50 °C TemnepaTypaAa HOMUHaNAbI LWbIFY
KyaTbimeH (P2) xyMmbic icTen anagbl, 6ipak xxofapbl
TemnepaTypaga y34ikci3 )xyMbic icTey ByMbIMHbIH Ky TinreH
KbI3MeT Mep3imeH KbickapTagbl. 50 aeH 60 °C aeniHri kopliaraH
opTaHbIH TeMMepaTypacbiHAbl KYMbIC iCTey KaxeT bonfaH
Xafdanaa xofapbl enwemzi aneKTp Ko3ranTKbILW TanfaraH XeH.
Koceimwa aknapatTtap any yuwiH, Grundfos komnaHusceimeH
xabapnachblHpl3.

11.5 XKyMbICTbI/CbIHAKTbI KbICbIM

KblCbIMMeH cblHay TOTKa Kapcbl kocnachkl 6ap Xbinbl CymMeH
(+20 °C Temnepatypaga) xyprisingi.

KyMbICTbI KbicbiM  CblHaKTay KbiCbIMbI

KbicbIM caTbIChl [6ap] [MMa] [6ap] [Mna]

PN 6 6 0,6 10 1,0
PN 6/PN 10 10 1,0 15 1,5
PN 16 16 1,6 24 2,4

11.6 Kipyaeri KbiCbIM

COpFbIHbIK TMIMAI X8HEe LWYbINChI3 XYMbIC iCTEYiH KamTamachi3
eTy YLWiH Kipyaeri KbiIcbIMAbl AypbIC peTTey Tanan eTinegi
(KYMEHIH KbICbIMbl). T-KOCBIMWaHbI Kap.

Kipyaeri KbICbIMHbIH, HaKeTbl MOHIH ecenTey yuwiH, Grundfos
KOMMaHUACBIHbIH XeprinikTi ekingiriHe XyriHiHia Hemece
KateOwwnbka! Hepgonyctumbln 06bekT runepccoinku. (WebCAPS)
canteiHgasbl TP(D), TPE(D), TPE2 (D) xaHe TPE3 (D) mogenaepi
YLWiH LWbIFapbIfaH kKaTanortbl NanganaHblHbI3.

11.7 KopwiaraH opta
ArpeccuBTi eMec XaHe XapbInbIC Kayincia opTa.



11.8 MoHTaxpay OumikTiri

Hasap Anekmp Ko3ranmgbiwmbl meHi3 0eHaeliHeH
aynApLIHBIS 2000 memp 6uikmikke opHamyFfa mbilibiM

casibIHaobI.

MoHTaxpay 6umikTiri — Oyn TeHi3 AeHrewi yCTiHeH opHaTy

BINKTIriHIH HYKTECI.

» TeHi3 geHreniHeH 1000 meTp OUIKTIKTE OpHaTbINFAH 3NEKTP
ko3franTkbiwTap, 100% XyKTeMEMEH XyYMbIC iCTel anabl.

* Erep copfbl TeHi3 geHreniHeH 1000 meTp BUIKTIKTEH XOFapbl
opHaTbINFaH 6onca, aNekTp KO3FanTKbIWThl TOMNbIK
XKYKTEMEMEH nanpanaHyra 6onmManabl, eTKEHi OHbIH TOMEH
ThIFbI3AbIFbIHAH @yaHblH cankpiHAaTy KabineTi Hawapnanabl.
29-cyp. kap.
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29-cyperT. TeHi3 AeHreniHeH xofapbl OMiKTikke 6annaHbICTbI
3NeKTp KO3FanTKbIWThIH (P2) weirapy
KyaTTbIfbIFbIHbIH, TOMEHAEeYI

11.9 AyaHbIH binfFanabinbIfbl

AyaHblH eH xofapfbl binFangbinbifbl: 95 %.

Erep ayaHbliH binfFanabinbifbl YHEMI )KoFapbl xaHe 85% acaTbiH
6orca, anekTp KO3FanTKbILWTbIH XETEK XXaFblHAaFbl epHEMEKTET
aFbl3blN TacTayFa apHanfFaH caHblnaynapabl awy Kepek.

11.10 dnekTp KO3FanTKbIWTbI cankKbiHAATY

OneKTp KO3FanTKbIL NeH 3NEeKTPOHMKaHbI TUICTI cankbiHAaTyabl
KamTaMachI3 eTy YLUiH, keneci Hyckaynap opblHAany Kepek:

*  OnekTp KO3FanTKbIWThl TWICTi CankbiHAATYAbl KAMTaMachI3
eTeTiHAen eTin opHanacTbIPbIHbI3.

» CankblHOaTaTbiH ayaHblH Temnepatypackl 50 °C acnaybl
Kepek.

* JKenpeTkiwTiH cankblHAATYLWbl KabblpFanapbl MeH
KanaktapblHbiH Taza 60nyblH KagafanaHbl3

11.11 NanpanaHywsbl uHTepdencTep

Eckepmy

BylibiM KammbI KbI3Ybl MYMKiH, COHObIKMaH
KyUin Kanydsbi 6on10bipmay ywiH, oHbIH 6acKapy
nynemiH ycmayfa FaHa pykcam eminedi.

Keneci nangananyLubl MHTepdencTepaiH kKeMeriMeH CopfbIHbIH,
KYWiH kenTipyre 6onagabi:

Backapy naHenbpepi

» CrtanpapTtTbl 6ackapy naneni (TPE2 (D))

» [padmkanbik 6ackapy naHeni (TPE3 (D))

KawbIKTbIK 6ackapy nynsrepi

* Grundfos GO Remote.

CopfblHbIH, 3NEKTP KOPETiH afblTKaH xafganaa KenTipinrex
Kyvnepi caktanagpl.

TMO5 6400 4712

3aybITTbIK KyWre KkenTtipynepi

TPE2 (D) copfblnapsbl 3aybITTblK Kyre kenTipynepiHe carkec
TypakTbl cMnaTtTaMarnbl 6ackapy pexumiHe opHaTbINFaH.
Bepinren maH copfbiHbiH 100% eH XofFapfbl eHAIpiNniMAiriHe
coWikec kenegi. Katanortol Hemece WebCAPS kapaHbi3.

TPE3 (D)S copfbinapbl 3aybITTbIK Kyiire KenTipinynepiHe cankec

AUTO, ., 6ackapy pexumiHe opHaTbInFaH.

11.12 CraHpapTTbl 6ackapy naHeni

Byn 6ackapy naHeni ctaHgapTThl peTtiHge TPE2 (D)
CopfblnapbiHa opHaTbiNagbl.
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AVK. MaHi Cunatbl
1 @ Grundfos Eye
CopfFbIHbIH, XYMbIC KYWiHIH KECKiHi.
2 ) Bepinren maHai kepceTy YyLUiH, XapblK
MHOWKauusnapbl anaHbl.
D . . .
3 @ BepinreH MaHHiH e3repyi.
Grundfos GO-meH pagnobannaHbiCTbl
4 7)o Remote xaHe ykcac byrbimgapmeH

aKTUBTEHAIpY.

[ablHAbIK KYWiHIH NaiganaHy/Kocy xaHe
TOKTaTyfa eTy.

Kocy:

Erep axblpaTtbififaH copfblaa TYMMEHi
Bacca, copfbl KOCbINFaH PYHKUMUSIHBIH aca
XoFfapbl 6ackIMAbINbIFbIHBIH 6onMaybl
XafganblHAa Kocblnaabl.

TokTaty:

COpFbIHbIH XXYMbIC YaKbITbiHAA TYWMEHI
6acca, on TokTanabl. Ocbl TYUMEHIH,
KeMeriMmeH COopfbiHbl TOKTaTY XaraanbiHAa
OHbIH MaHawvblHOa «TokTaTy» xabapnamacsol
XaHagbl.

°

OpHaTblnFaH MaHAepai Kyiire KenTipy

CopfbIHbIH OPHATbINFAH KaXeTTi MOHAEpPiH KepceTinreH
@ He @ 6enrinepai 6acbin nkempaeyre 6onaabl. backapy
naHeniHAeri MHANKaums anaHbl 6epinreH MiHAi kepceTeai.

KbICbIMHbLIH ©3repyiH 6ackapy pexxumiHaeri Copfbl

Keneci mbican koHAbIpFbiNapAasbl KbiCbIM 4aT4Uri MEH COpfbl
apacbiHAa kepi 6aninaHbIC XYprisineTiH copfbinapfa KaTbICThI.
Erep copfblfa MoaepHu3aumsanaHFaH gaTynk opHaTbinFaH 6onca,
OHbl KOFIMEH KYWre KenTipy Kepek, ONTKeHi COpfbl XanfaHfaH
[aTYUKTi aBTOMaTTbl TYPAE Tipkemenai.

30-cypeTTe 5, 6 Xapblk anaHgapbliHblH aKTUBTI eKeHi kepceTinreH
XoHe kaxeTTi 0 geH 6 geniH JaTuYnKTI enwey AMano3oHbIMEH 3 M
M8HIi KeckiHaenreH.

l/IKeM,uey AnanasoHbl AaTYUKTI enuwey gnana3oHblHa TEH.
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30-cyperT. bepinreH 3 m MaHi, cy kynamacbiMeH 6ackapy
TypakTbl cunattamamMeH 6ackapy pexumiHaeri copfbl
TypakTbl cunatTamameH 6ackapy pexumiHae copfbl 6HAIPICI
COPFbIHbIH, XYMbIC CUNATbIHbIH MENIHLLE Killi XXoHe MeWniHLe
Xofapsbl WeriHae Typ. 31-cyp. KapaHbI3.
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31-cypert. TypakTbl cunatTaMmacbiMeH backapy pexumiHgeri
Copfbl

MewiniHwe xofapbl cunaTTamara 6anTay:

TyvimeciH 6acbiHbI3 @ MeWniHLLe XOoFapbl cunaTtTaMmacbiHa
OTY YLWiH 6acbklHbI3 (KOFapFfbl Xapblk anaHbl XaHbln-ceHeai).
Xorapfbl xapblk anaHpl XXaHFaHHaH @ KeniH TynmeciH 3
cekyHA 601ibl XXapblk anaHbl XXaHblN-COHreHre AeniH 6acblHbI3.

Kepi KanTy yLWiH, MoHre @ TYAMeCiH 6acblHbI3. AENiH.

Mbicansbi: COprI €H XOofapfbl cMnaTtTamMacblHa GanTanfaH.

32-cypeTTe Xofapfbl XapblK anaHbl MenniHLe XofFapbl
cunaTTamMachlH KepceTe OTbIpbIN XKaHbIN-COHeA.
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Q

32-cypeT. MeliniHwwe xofapbl cunatTamanap 6apbicbiHAaFbl
nanganany

EH a3 miHesgemere kynre kenTipy:

@ Ty"MeCiH COpFbIHbIH MENNiHLLIE TOMEH MaHiHe Ty YLUiH
BacbIHbI3 (TOMEHTi XapblK anaHbl )xaHblN-ceHei). TomMeHri
XapblK anaHbl )XaHfaHHaH KeniH, )apblk anaHbl >XaHbIN-CeHe,
6acTaraHra geviH @ TYWMECIH 3 ceKyHA ycTan TypbiHbI3.
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*  Kepi kanty @ YLWiH, TYMMECIH KaXXeTTi OpHaTbIfIFaH MaH
KepiHreHre aewiH 6acblHbI3.

Mbican: COprI €H TeMeHT i cMnaTTamacblHa UKeMAeNreH.

33-cypeTTe TeMeHTri xapblk anaHbl €H TEMeHri cunaTtTaMaHbl
KepceTin, XaHblN-CeHiN TypFaHbl KOPCETIMNreH.

H

33-cyperT. EH TemeHri cunattama kesiHge nanganaHy

CopfblIHbI icke Kocy/ToKTaTy

CopfblHbl TYWMECIMEH, @ HemMece TYMMECIH KaXeTTi
opHaTbIIFaH MaHi kepiHreHLwe 6acbkin XibepiHis.

TMOS5 4897 2812

CopfblHbl TyMMeciH 6acbin TokTaTbiHbI3. COpFbl TOKTaFaHHaH

KeliH, TYMIMeHiH MaHabliHAa «TokTaTy» xabapnamachl xaHagbl.

CoHbIMeH KaTap @ COpFbIHbI TYMECiH 6aca oTbIpbin, 6apnbIK
XapblK anaHpl CeHreHre aeviH 6aca oTbIpbIn, TOKTATy Kepek.

CopfbIHbI TyWMecCiMeH ToKTaTKaH xafaanfa oHbl TeK
TynMeciH 6aca oTbipbIn, xabepyre 6onaabl.

CopfbliHbl (v) TyiMeciH Gaca oTbIpbIN TOKTATY XafaanbiHaa (2)
TynMeciH 6aca oTbIpbIn, KanTa icke KocyFa bonagbl,

CoHbIMeH kaTap copfblHbl Grundfos GO Remote KocbIMLLAChIHbIH,

kemerimeH Hemece «BHelwHn ocTaHoB» («CbIpTKbl TOKTaTY»)
banTaybiMeH caHAbIK KipiC apKbliibl TOKTaTyFa bonagpl.
AKay MHOMKALMACBLIH TyCipy

AKkay MHAMKaUMACBIHBIK TYCipinimi keneci Tacinaepain 6ipimeH
opblHAanaab!:

» Erep on «C6poc curHanunsauun» («Crrianusaums Tycipinimi»)

6anTanca, caHablK Kipic apKbinbl.

+ Copfblaa opHanackaH (2) He (v) TyiMenepiH Kbicka yakbiTTa

6acymeH. byn copfbl 6anTaynapbiHa elwkKaHgan biknanbl
6onmangbi.
Erep Tyimenep 6noktanfaH 6onca, akay curHanblHbIH,
TyCipinimiH @ He @ TynMenepiH 6acy apkbinbl Xy3ere
acblpyfa 6onmanabl.

*  OneKkTp KOpEriH axblpaTbiHbI3 )XaHE XapblK UHANKaTOprapsbl
COHreHre AeniH KyTiHi3.

*  CbIpTKbl KOCY/TOKTATY KipiCiH aXXblpaTbIHbI3, KENiH OHbI KanTa

KOCbIHbI3.
* Grundfos GO Remote kemerimeH

11.13 Npadbmkanblk 6ackapy naHeni

Byn naHenb ctaHgapTThl peTinae TPE3 (D) copfbinapbiHa
opHaTbinagbl.
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34-cyperT. pacdmkanbik 6ackapy naHeni

TMO5 4849 1013



AnK. MoaHi Cunatbl

Grundfos Eye
CopfblHbIH, )XYMbIC KYNiH GenHeney.

padukanbik TYCTi AuCnnen.

@O

MasipaiH anablHfbl TepeseciHe.

BacTbl Ma3ip, gucnneit xeHe 6enrinep
Genimaepi 6obIHLA HaBuraums.

KD Backa ma3sipre eTy 6apbicblHAa KepiHETIH
Oucnnen xxaHa MasipAid YHeMi xofapbl
avcnneni onaapl.

A
4 © Ma3ip acTbIHbIH aybICYbl.

©3repTinreH MaHAepAi cakray,

aBapusinbIk cUrHangapAbl TyCipy xaHe
OK anaH MiHiH KEHeMTi.

Grundfos GO Remote 6annaHbiCbiMeH

KOCbIfy.

CopfblHbl NanganaHy/icke Kocy xoHe
TOKTaTyFa Aasiprblfbl KyWiHe aybicy.
Icke Kocy:

Erep TynMeHi axblpaTbinFaH Copfbl
GapbicbiHaa b6acy kaxeT 6onca, copfbl
KOCbIIFaH aca ofapbl 6acbiMabInbIK

5 hyHKUMSINapbIHbIH 6onmMay LwapTTapbiHaa

FaHa Kocbinagbl.
TokTary:

TYMMEHI COPFbIHbIH XYMbIC yakbITbiHAA
6acy 6apbicbiHAa 0N T TOKTanAbl.
CopfblHbl OCbl TYUMEHIH KeMeriMeH
TOKTaTy XafganblHAa OHbIH MaHanblHAH
(TokTaTy) Xabapnamacsb! xxaHaabl.

6 «Home» maasipiHe eTy.

Mazip KypblbIMbI

TPES3 (D) cepusinbl copfbinapablH xaablHaa GipiHLui icke
KocKaHAa awblnaTbliH nanganaHyfa 6epy 6oMbiHLLA HYCKaYbIK
6argapnamMachl OpHaTbIfIFaH.

Manpanaxyra 6epy 6onbiHWa 6argapnamagaH keniu
AUcnnenaeH TepT Heri3ri Ma3ip kepiHesi.

1. «Home»

Masipae nanpgananywsinapmen 6epinetiH napameTpnepaiH
KepiHici yCbIHbINFaH napameTpnep (Tepteyre AeiiH)
3atbenrinepMeH Hemece naviganaHy cunatTamachiHbiH Q/H
rpadukanbik UNICTpaumsacbiMeH bipre xypeai.

2. «CocTosiHne» (Xarganbl)

Byn Ma3ip copfbl MeH XYWeHiH XafqanbiH, eckepTynepai,
aBapuanblk cUrHanaapabl kepcetegi.

Amaynbi ma3zipde ewkaHdali 6anmaynap
yeray opbIHOanmaliosbil.

3. «HacTtponkn» (bantaynap)

Ataynbl Ma3ip 6apnblk napameTpnep 6antaynapbiHa
KOJKeTIMAINiriH kamtTamacol3 etegi. Ocbl Ma3ipAe COPFbIHbIH
Tonblk 6anTaynapbl MyMKiH 6onagpl

4. «Assist» (Kemek)

Byn masipae copfbiHbl OiFa canymeH nkemaeyre 6onagbl, 6yn
xepae 6ackapy pexumaepain kbicka cunattapbl KenTipinreH
XeHe akaynap/bl X0 keHecTepi 6epinegi.

11.14 ®dyHKUMaANapabIiH cMnaTTramMachl

11.14.1 YctaHoB. 3Hay-e (OpHaTbINFaH MaHaep)

BackapyablH KaXeTTi peXXMMiH TaHaaFraHHaH KeniH, Masip
acteiHga AUTO, .., FLOW, ... pexumaepiHeH esre 6ackapy
peXuMiHiH opHaTbinFaH 6apnblKk MaHAepPiH e3repTyre 6onaabl.

11.14.2 Pexkum pa6otbl (XKymbic pexumi)
ManpganaHyablH keneci pexvMmaepi MyMkiH 6onaabi:

*  «HopmanbH» (KanbinTbl).
Copfbl TaHaanfaH backapy pexmnmiHe CorKec XyMbIC iCTenAi.

*  «OctaHoB» (TokTaty)
CopfblHbl TOKTATY.

o «MuHy.
MewniHwe Kiwi cunattama 60MbIHLLIA XXYMbIC PEXMMI eH a3
WbIFbIHABI KEPEK eTKeHAE, TaHAay kaxeT 6onaasbl.
MyHAam xxyMbiC pexumi, mbicansl, erep, «KABTOMaTnu4eckum
HOYHOW pexnm» (ABTOMaTTbl TYH PEXUMI) KakeTci3 bonfaH
yakbITTa KONIMEH aybICy YLUiH KaxkeT 6onFaHaa KongaHbinagbl.
¢ «Makc.»
MewnniHwe xofapbl cunatTama 60oMbIHLIA XXYMbIC PEXUMI €H,
Ken WbIFbIHAbI KEPEK eTKEHAE, TaHaay KaxeT 6onaapl.
MyHZAaw XXyMbIC pexumi, Mbicarnbl, bICTbIK CyAbl TYTbIHY
yaKbITbIHbIH LWEriHAe KonAaHblna anaabl.
*  «Py4Hon»
Copfbl KONIMEH OPHATbINFAH aiHanbIM XWiniriMeH XymbIC
ictenai.
Copfbl MelriHLLE XXoFapbl HeMece MeWniHLLe Kern cunaTtTamara
colikec nanganaHbily peXuMiHe, SFHN COPFbIHbIH PETTENMENTiH
ykcac nanganaHy pexuMiHe aybica anagbl. 35-cypeTTi kapaHbi3.

H

Makc.

MuH.
Q

35-cypeT. MenniHwe ken xxaHe MenniHwe a3 cunatraMmachl

TMOO0 5547 0995

11.14.3 3apaTtb py4H. HaCTp. CKOPOCTH

CopfblHbIH aHany xbingamablfbiH % 6epyre 6onagpl. «Py4Hon»
(KonmeH) nanpanaHy pexumiH TanFaraHga, copfbl 6epinreH
anHany XuinirimeH xymbic ictengi.

11.14.4 Backapy pexumi

Keneci 6ackapy pexumpaepi 60nybl MyMKiH:
* «AUTO,,,-»

* «FLOW,,,..,»

* «[lpon. gaBn.» (NponopunoHanbl KbiCbiM)

* «[ocT. gaBneHue» (TypakTbl KbiCbIM)

» «[ocT. Temn-pa» (TypakTbl Temnepartypa)

+ «[ocT. nep. AaB.» (KbICbIMHbIH, TYPaKTbl ©3repyi)

e «[locT. nep. TeM.» (TemnepaTtypaHblH TYpaKTbl ©3repyi)
* «[ocT. pacxoa» (TypakTbl LWbIFbIH)

* «[ocT. ypoBeHb» (TypakTbl AEHren)

* «[p. nocT. 3Hau.» (6backa TypaKTbl ayKbiM)

*  «KpwuB. nocT. xap.» (TypakTel cunatrama).

Backapy pexxumiH Kocap andbiHOa «HopmanbH.»
yeray (Kanbinmebi) )xymMbic pexumi KOUbITybl KEPEK.
Bapnblk 6ackapy pexxumMaepiHii opHaTbiniFaH MaHAEPIH,

AUTO FLOW 6ackanapblH Ma3ip acTbiHAa e3repTesi.

ADAPT
KaxeTTi 6ackapy pexumiH TaHgafaHHaH keliH, «HacTpownkuy
(banTtay) 6enimiHAe «YcTaHoB. 3Ha4-e» (OpHaTbIFaH MaH).

ADAPT
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AUTO

ADAPT

CopfblHbI OpbIHAay AUTO,, ...
TPE3 (D) °
TPE2 (D) -

AUTO, ., 6ackapy pexuminae copfbiHbiH eHAIpiMAiniriHe
XKYMEHIH HaKTbl cunaTtTamMacbiHa CoMKecC Y3iKCi3 )XeHaey xy3ere

acblpblnagbl.

BepinaeH MaHHIH KoniMeH 6anmaybiH
oy opbIHOayFa 6os1maliobl.
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36-cypeT. AUTO

ADAPT

Copfbl xibepinimMiHiH AUTQADAPT 6acKap‘b|.ny pe)KMMiH 6en9eHnipy

6apbl?blH,E'l,a Hee =Hsen.|<ev||H COpfbl BHAIPICI A, MaHiHe AeniH

Ty3eTineai. 36-cypeTTi KapaHbi3.

Erep copfbl A, MeliniHWwe ofapbl cunaTTamMmachiMeH XyMbICbl

6apbICblHaA KbICbIM KyrayblHa acepreHce, oHaa AUTO, ..

yHkumacel H_, aca TemeH ackapy cunatTamacbiHa aBTomaTtTbl

TypAe aybicagbl. Erep kananangap >abbinaTeiH 6onca, copfbl

Ara e3 eHAipiMainiriH opHaTaapl.

A BacTankpbl XyMbIC HYKTECI.

A, MewniHwe xxofapbl cunatTama 6omnbiHwa Aca TeMeH
TipKenreH KbiCbIM.

A, AUTO,,»r DPYHKUNACHIHLIH peTTeyLli 8CepiHeH KeniH
XYMbIC HYKTECI.

BacTtankbl opHaTbInfaH MoH.

set1:
AUTO,,,pr PYHKUMACHIHLIH peTTeyLi 8CepiHeH KeniH
opHaTbIfIifaH MaH.

set2”

H,_ . 3aybITThIK 6anTaynap.

fac

1,5 M BekiTinreH MaH.

auto_mm:
AUTO, ., 6ackapy pexumi 6ackapy cunatramanaps! H
BekiTinreH WeIfblC HYKTECiHe ne bonfaHaa, e3iMmeH
nponopuvoHanbl peTTey KbiCbIMbIHbIH 8p TYPRiniriH kepceTeai.

auto_min

AUTO, ., 6ackapy pexumi )binbiTy >K\(17|eci yLWiH xacanfaH. OHbl
ayaHbl CankblHAATY XaHe CybITy XyheciHe kongaHyfa

YCbIHbIIMaNabl.

FLoWADAPT
CopfbliHbIH OpbIHAANbICHI FLOW ...
TPE3 (D) °

TPE2 (D) -

Mpw BbIGOPE pexuma FLOW, | .. Hacoc paboTaeT B pexume
AUTO,,,,» 06ecneunBas pacxoa, He NpeBblLIatoLLnii

BBE[IEHHOro 3Ha4yeHus FLOW

[nanasoH HacTpoiku napameTtpa FLOW
90 % o1 nokasatensa Hacoca Q__ .

Ly COCTaBNAET oT 25 A0

3aBofckas HacTpolika napametpa FLOW,, —o6ecneunsaet
Takol pacxof, Npy KOTOPOM 3aBOACKasi HACTPOka pexvma
AUTO,,,,; COOTBETCTBYET MaKCMMaribHON XapakTepucTrKe.

37-cypeTTi KapaHbl3.

Hycxay FLOW, .. M8HIiH ecenmik »xyMbIc HYKmeciHde
meMeH OpHamnaHbI3.
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H A 25%

-~

90 % Qmax

Hfac

Hauto_min

TMO5 7912 1613

Puc. 37 FLOW

ADAPT

MponopunoHanabl KbiCbIM

Coprbl opblHAanNybl I'Iponopuuouannbl KbICbIM

TPE3 (D) .

TPE2 (D) -

Copfbl KbICbIMbIHBIH MaHi LbIFbIC TOMeHAeYi bapbicbiHAa
TeMeHAenai xaHe WbIFbICTbIH apTybl XafaanblHAa keTepineai.
38-cypeTTi KapaHbi3.

BackapyablH ocbl pexuMi, acipece, TapaTy KybbipnapbiHaa
KbICBIMHBIH, KO0IpeK )XOFanTybIHAAFbI XXyNenep yLUiH )akcbl
kenepi. Copfbl KbiCbIMbI TapaTy KyOblprnapbiHAa KbiCbIMHbIH
KeBipekK )XOofanTyblHbIH OPHbIH TONTbIPY MakcaTbiHAA
rMAPOXYMNEHIH LWbIFbIHBIHA MponopunoHanabl kebeneTiH 6onaapl.

OpHartbinFaH mangi 0,1 M-re geinri fengikneH 6epyre 6onagbl.

YKabblk knanaHgap xabbinateiH 6onca opHaTbInFaH Hset MaHiHe
TeH 6onagabl.

H A

Hset

Hset

TMO5 7909 1613

38-cypert. lMponopunoHanabl KbiCbIM

Mbicanbl
* 3ayblTTa OpHaTbINFaH KbICbIM ©3repyiHiH AaTyuri.

39-cyper. [ponopunoHanbl KbiCbiM

TypakKTbl KbICbIM

CopfbliHbIH OpbIHAANbICHI TypakKTbl KbICbIM

TPE3 (D) °

TPE2 (D) -

Copfbl LWbIFbIHHAH Tayernci3 6acnaHblH TYpaKThl KblCbIMbIH
konganabl. 40-cypeTTi KapaHbl3 6apbiCbiHAA copFbl H pexunmiHae

H A

/
TMO5 7901 1613

40-cypeT. TypakTbl KbiCbIM



OpHaTbINyablH OCbl PEXUMI YLLUiH TOMEHAE KenTipinreH
Mblcangapaa kepceTinreHaewn KbiCbIMHbIH CbIPTKbl AaTYuri Tanan
eTineqi:

Mbicansbl

* Bip CbIpTKbl KbICbIM AaTyuri.

41-cypeT. TypakTbl KbICbIM

TypakTbl Temnepartypa

CopfbliHbIH OpbIHAANYbI TypakTbl TemnepaTypa

TPE3 (D) .

TPE2 (D) .

Byn 6ackapy pexumi TeMnepaTtypaHbiH TYPaKTbINblfbIH
KamTamachi3 eTei. TypakTbl TemnepaTypa peXumi biCTblK CyMeH
xabablkTay xynenepiHae KongaHyfa biHFannbl; on xynheaeri
GenrineHreH TemnepaTypaHbl KanbINTbl XaFaanaa ycray
MakcaTblHAa WbIFbIHAAPAL! AackapyFa apHanfaH.

42 cyp. Kap. Byn 6ackapy pexumiH KonpaHfaH kesae xyneae
TeHAEeCTIpriw knanaHaapAblH 6onmaybl kepek.
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42-cypeT. TypakTbl TemnepaTypa

Byn 6ackapy pexumi ywwiH TeMeHae KenTipinreH ynrinepae
KepceTinreHaen TemnepaTypaHblH iLLKi HEMeCe CbIPTKbl AaTyuri
KaxeT bonagabl:

Mbicanbi

» 3aybITTa opHaTbilFaH Temnepatypa gatyuri (tek TPE3 (D)).

» TemnepatypaHblH 6ip CbIpTKbI AaTyuri.

43-cypeT. TypakTbl TemnepaTtypa

KbICbIMHBIH TYpaKTbl ©3repyi

COPFI:IHI:IH opbliHAaNybl KbiceIMHbIH TYPaKThI

e3repyi
TPE3 (D) °
TPE2 (D) °

Kyneperi weifbiHFa 6arinaHbiCCbl3 COPFbl KbICIMHBIH TYpaKThl
e3repyiH kanbInTbl )Xaraanaa yctanasl. 44-cyp. kap. byn 6ackapy
pPEeXUMi HeridiHeH KbiCbIMAbl a3 )XOFanTaTblH Xyhenepre gypbic
Keneai.

/
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44-cypeT. KbICbIMHbBIH TypakTbl ©3repyi

Byn 6ackapy pexumi yLwiH ToMeHae KeNTipinreH ynrinepae
KepceTinreHaewn KbICbIMHbIH iLLKi HEMeCce CbIPTKbl 4aTYuri KaxeT
6onapabl:

Mbicanbl
» 3aybITTa OpHaTbIfiFaH KbICbIM ©3repyiHiH aatuuri (tek TPE3 (D)).

*  KbICbIM ©3repyiHiH 6ip CbIpTKbI AaTYMri.

*  KbICbIMHbIH €Ki CbIpTKbl AaT4Yuri.

45-cypeT. KbICbIMHbIH TypaKThbl ©3repyi

TemnepaTypaHbIH TYPaKTbl ©3repyi

CopFbIHBIK OpbIHAANYbI TemnepaTtypaHbIH TYpPaKThl

e3repyi
TPE3 (D) °
TPE2 (D) °

Copfbl XyWieaeri TemnepaTypaHblH TYpaKThl ©3repyiH KanbinTbl
Xarganga yctangpl, 6yn yLwiH COpfbiHbIH XXYMbIC cunaTTamanapsl
TWicTi Typae petTenegi. 46 cyp. kap.
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46-cypeT. TemnepaTtypaHblH TypaKThbl ©3repyi.

Byn 6ackapy pexumi yLiH TeMeHae KenTipinreH ynrinepae
KepceTinreHaen eki Temnepartypa gatuuri Hemece 6ip
TemnepaTypa e3repyiHiH Aatuuri kaxeT 6onagbl:
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Mbicansbi

» 3aybITTa opHaTbIIfaH TeMnepaTypa AaTyuri xaHe
TemnepaTypaHblH CbipTKbl AaTuuri (Tek TPE3 (D)).

1
At )
1

» TemnepaTtypaHbIH eKi CbIPTKbl AaTYuri.

» Temnepatypa e3repyiHiH Gip CbIpTKbl AaTUUri.

47 -cypeT. TemnepaTtypaHblH TypaKTbl ©3repyi

TypakTbl WhIfbIH

COprIHbIH opbliHAanNybl T¥paKTbl WbIfblH

TPE3 (D) -

TPE2 (D) .

KbiCcbiMFa GannaHbICChl3 COPFbl XKyeaeri TypakTbl LWbIFbIHObI
KanbINTbl XXaFganga ycrtanabl. 48-cyp. kap.

H A

> Q
Q set

48-cypeT. TypaKThl LWbIfbIH

Byn 6ackapy pexumi ywiH TemeHae KepceTinreHAemn WhbIFbIHHbIH,

CbIPTKbI AaTyuri kaxxeT 6onagbl:
° LbIFbIHHBIH, 6ip CbIPTKbI AaTYuri.

49-cypeT. COpPFbl CYNbIKTbIKTbIH,

TypakTbl AeHreun

CopfblHbIH OpbIHAAMNYbI TypakTbl geHrein

TPE3 (D) -

TPE2 (D) .

LbifbiHFa GannaHbICCbI3 COPFbl CYMKTLIKTbIH TYpaKThl AeHreiH
KaneinTbl Xarganga ycranabl. 50-cyp. kap.
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50-cypeT. TypakTbl AeHren
Byn 6ackapy pexumi yLiH AeHreAaiH ChipTKbl AaTYuri KaxeT
oonapgpl.

Copfbl kKoMMagafbl CYMbIKTbIK AeHreliH eki agicneH petten
anagbl :

» Copfbl KOMagarbl CYMbIKTLIKTLI angan LWblkkaHaa; 6ocaTy
PYHKUMACBIHBIH KOMETIMEH.

* Copfbl CyMbIKTbIKTbI KOVIMara KynfFaHga, TonTbipy
PYHKUMNACBIHBIH KOMETIMEH.

51-cyp. kap.

HeHrenai 6akbinay yHKLMCbIHbIH TUMi OpHanackaH
OakbinayLubiFa 6annaHbiCTbl 6onagbl.

Mbicanbl
* [eHrenaiH 6ip CbIpTKbl 4aTYUrI.
— BocaTy yHKUMSCHI,

* [eHrengiH Gip CbIpTKbl 4aTYUrI.
— TONTbIPY PYHKLMSACHI.

51-cypeT. PYHKLMACBIHbIH,

Backa TypakTbl Wwama

TMO5 7941 1613

Backa TypakTbl
CopfblIHbIH OpbIHAANYbI
wama

TPE3 (D) -

TPE2 (D) .

Kes-kenreH wama TypakTbinbIkneH KanbinTbl Xafaanaa
yctanagpi.

TypakTbl cunarrama

CopfblHbIH OpbIHAANYbI TypakTbl cunaTTama

TPE3 (D) -

TPE2 (D) .

Copfbl TypakTbl cMnaTTaMara coikec nanganaHy pexuvMiHe
KanTa Kocblna anagbl, SFHU peTTeNIMEeNTiH CopfblHa Nanganany
pexvMiHe ykcac.

52-cyp. Kap.

KepekTi aviHanbIC XuWiniri eH >xofapbl anHanbIC XWifiriHeH nanbI3
TypiHae 25-teH 100 % peniH ananaszoHpa 6epinyi MyMKiH.



J

TMO5 7957 1713

52-cyper. KyaTTbinbik cunattrama

XylieHiH cunammamachbi MeH XYMbIC HYKmeciHe
6alinaHbicmbl, ukeMOAey MaHi COPFbIHbIH HaKMbl
©H XoFapfbl cunammamachblHbIH a3 XafbIHa
Kapal minmi ezep ducnnetide 100% kepcemkiw
keckindence de, 100% wamansbi
alibipMawbinbiFbl 601yblI MYMKIH. Byn
copfbl0aFbl KyammblifblK NeH KbICbIMFa
KolibIsiFaH wekmeynepMeH 6alinaHbicmsl. by
aybIMKy COpPFbIHbIH Muri MeH Ky6bipiapoarbi
KbICbIMObI XXOFanmy wamacbiHa 6alifiaHbicmbl

LbIFbICTBI LIEKTEY beHKLIMHCbIHbIH, apkacblHAa, OHblH MOHi

xyprisinred FLOW, - napameTpiH apTTeipMaiipl.

FLOW,,,, NnapameTpiHiH 6antaybl Q . copfbiHblH 25-TeH 90 %
kepceT Kypanabl FLOW

LIMIT

3aybITTbIK 6antaynapbl FLOW, . napam. banTtaybiH kamTamachI3
etefi, MyHaa 3aybITTbik AUTO, .. PEXMMIHIH 3aybITTbIK
banTaynapbl MeWniHLe Ken cunaTtramara Conkec kenegi.

32-cyp. kap.

11.14.6 ABTOMaTU4YECKUIA HOYHOM pexum (ABTOMATThbI TYHTi

pexum)
CopfblIHbIH «ABTOMaTUYECKMIA HOYHOMN
opblHAanybl pexum» (ABTOMaTTbI TYHTi peXum)
TPE3 (D) °
TPE2 (D) —

Erep « ABTOMatn4eckuin HOYHOM pexum» (aBToMaTThbl TYH I
pexvM) akTUBTEHAipinreH 6onca, copfbl aBTOMaTThl TypAe
KYHAI3ri )XaHe TYHri pexumaep opTacbiHa aybicabl
(TemeHpeTiNreH eHAipiMAINIKNEH XyMbIC icTey).

KyHAi3ri >kxeHe TYHri pexvMaepaiH opTacbiHa aybiCy KbiCbIMAbI
KyOblpaafbl CyablH TemnepaTtypach! e3repreH kesge bonagel.

Erep opHaTtbinfaH gaTymk KbiCbiMAbl KyOblpaarbl
TemnepaTypaHblH eki caraT iwiHge 10-15 °C TemeHaereHiH
TipKereH xaraaniaa copfbl aBTOMaTThl TYpAE TYHTi pexumre
Kocbinaabl. TemnepatypaHbiH Tycy Xbingamabifel 0,1 °C/MuH

mypeHeoi. TemMeH 6orniMaybl Kepexk.
H [%]A KanbinTbl pexxumre aybicy Temnepatypa 10 °C apTkaH yakbiTTa
OipaeH Kewwirycis xxypeTiH 6onagbl.
100 % |- ~ -
° S~ OrpaHuuerHas Ezep copfbl mypakmbi cunammama pexxuminoe
[~ MakcumaneHas JKYMbIC icmelmiH 6os1ca, asmomammbl MyH
-~ TN xapakTtepuctuka pexum natidanaHbiMbIH 6enceHdipyze
SN 6051maliosbl.
. AN . \\\ \ o 11.14.7 AnanoroBble BxoAbl (¥Kcac Kipictep)
\\ ) AR S Copfblaa opHaTbIfFaH yHKLUMOHaNAbl Moaynbre 6annaHblcThbl
- Voo g KomxeTimai KipicTep:
\ \ ™~
. . —> 8
80 % Q [M/M] Z DYHKLMACHI FM 200 FM,390
(knemmacsi) (cTaHpapTTLI (keHenTinreH
53-cyperT. EH xofapfbl cunatTramara acepiH TUri3eTiH MoAynb) MoAaynb)
KyaTTbiNblK NEH KbICbIMFa LLIeKTeynep ¥kcac kipic 1, 6anTay (4) ° °
¥Kcac kipic 2, 6antay (7) ° °
11.14.5 FLOW, ¥kcac kipic 3, 6antay (14) - °
CopFbiHbIH OpbiHAANYbI FLOW, s ¥Kcac KipicTi opHaTy 6apbiCbiHAa TEMEH/1e KOPCETINreH
TPE3 (D) ° 6anTaynapabl OpbIHAAHbI3.
TPE2 (D) - «DYHKUUAY» (PYHKLMSCHI)
FLOW, ¥Kcac kipictepai keneci dyHkUmanapaa 6antayra 6onagbi:
+ FLOW,,,; DyHKUMACLIH akTUBTEHAIPIHI3 («LUbiFbiHAbI *  «HeakTnsHO» (AKTUBCI3);
LEKTEY»). *  «[aTuymk obpar. cBsaA3m» (Kepi 6annaHbic gatyuri);
+ FLOW,,,, 6epiHis. * «BHew.Bn.Ha ycT.3Ha4y.» (OpH. MiH. CbIPT Kenem);
H A 25% 90 % Quax *  «[pyras cdyHkumsa» (backa yHKLMS).
. ' «M3mepsieMmbIn napameTp» (OnweHeTiH napameTp)
MapameTpnepain 6ipiH, Mbicanbl, HaKkTbl yKcac Kipicke KocbinFaH
[aTyuK XXyneciHe enLweHeTiH napameTpai TaH4aHbI3.
«EauHnua nsmepeHus» (Gnwem Gipniri)
Bap 6onfaH enwem GipnikTepi:
g MapameTpi MywmkiH GipnikTep
Zoo' «[aBneHne» (Kpicbim) 6ap, m, klMa, dyHT/KB. AtoWAM, yT
R «Pacxop Hacoca» (Copfbl  M%/4, n/c, Apa’/d, ran/mMuH
n
= LbIFbIHbI)
Qi Q =
fimit max = «TeM-pa XUIKoCTU» °C, °F
54-cypert. FLOW .- (CyMbIKT. TEMN-CbI)
) ) ) «[p. napameTtp» (backa %
FLOW, ,,, dyHKuMsACH keneci 6ackapy pexumaepiveH bipnece napameTpnep)

OTbIPbIN XXYMbIC iCTENA:

+ «[lpon. paBneHue»

* «[locT. nep. gaB.» (Kpicm. Typ. e3r.)

» «[MocT. nep. Tem.2 (Temn. Typ. 3r)

* «MocT. Temn-pa.» (Typ. Temn-pa)

*  «KpwuB. noct. xap.» (TypakTbl cunatrama KuUCblfbl)

«OneKkTpuUYecKkuim curHan» (AnekTpni curHan)

CwurHan tuniH TaHaaxei3 (0,5 - 3,5 B, 0-5 B*, 0-10 B, 0-20 mA
Hemece 4-20 MA).

* TPE3 (D): Grundfos caHabIK gaTyuri ywiH KkongaHbinagbl. 61
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«[urana3oH AaTynka, MUH. 3Ha4.» ([aTymk AManasoHbl, MUH. M3Hi.)
KocblnfFaH JaTYnKTiH MUHUManNabl MOHIH OPHATbIHbI3.

«[nana3oH gaTtuymka, Makc. 3Ha4.» (JlaTumk AnanasoHbl,
MEeWniH X. MaHi.)

KochbInfFaH JaTUYNKTiH MENIHLLE XOF. MOHIH OPHaTbIHbI3.

11.14.8 Bxopabl Pt100/1000 (Pt100/1000 kipicTep)

Copfblga opHaTbinFaH pyHKUMOHaNAbl Moaynbre 6annaHbiCTbl
KOMMKeTIMAI WbIFbIC:

DYHKUMSICEI FM 200 FM 300
(Kﬁeml:nacu) (ctaHpapTTHI (keHenTiNreH
MoAynb) Moaynb)

1 Pt100/1000 «ipic,

6anTay (Pt100/1000, - °
kipic 1) (17 n 18)

2 Pt100/1000 «ipic,

6anTtay (Pt100/1000, - °
Kipic 2) (18 xaHe 19)

«DPyHKUUnA» (PyHKUUACHI)

Pt100/1000 kipynepiH keneci dpyHKunsnapra nkemgeyre 6onagpi:
* «HeakTnBHO» (AKTMBCI3);

*  «[atumk obpar. ceasuy (Kepi 6annaHbic gatuuri);

* «BHew.Bn.Ha ycT.3Ha4y.» (OpH.MaH.CbIp. 8C.);

*  «[pyras dyHkumay (backa dpyHkuums).

«N3mepsiembiin napameTp» (OnweHeTiH napameTp)
MapameTpnepain OipeyiH TaHAaHbI3, Mbicansbl, XXynege
erLleHeTiH napameTp.

11.14.9 Undposblie Bxoabl (CaHAbIK Kipynep)

Copfbifa opHaTbInFaH yHKUMOHanNabl Moaynaepre 6annaHbICTbl
KON XeTimAi Kipynep:

FM 200 FM 300
DyHKUUACHI (KNemMmachbl) (ctaHpapTTbl (KeHeWuTinreH
Moaynb) MoAaynb

1 CaHablIK Kipy, ukemaey

(«Lincbposoi BxoAd, 3agath ...» ° °
(CaHngelk kipy, 6epy...)) (2 xaHe 6)

2 CaHpplK Kipy, ukemaey

(«LindbpoBoii Bxoa, 3apathb...» - °
(Cangblik kipy, 6epy...)) (1 xaHe 9)

CaHpbIK Kipydi opHaTy yLiH TeMeHAe KepceTinreH ukemaeynepai
OpbIHAAHBI3.

«DyHKUUnA» (PyHKUUACHI)
Keneci dyHkumanapabiH 6ipeyiH TaHAaHbI3:
*  «HeakTuBHO»

«HeakTuBHO» (PyHKUMSCBIH TaHAafaH Ke3ge Kipi elukaHgan
dyHKUMANapabl opblHAaManabl.

*  «BHewHun octaHoB» (CbIpTKbI TOKTATY)
Erep kipiy akTuBcisgeHaipince (axolpaTtbinFaH Ti3bek), copfbl
TOoKTanAabl.

e «MuH.» (MUH. ariHany xwuiniri)
Erep kipy akTuBTEHAipinreH 6onca, copfbl €H TOMEHT i
aHbIKTanfaH anHany XuinirimeH xymbic ictengi.

*  «Makc.» (Makc. arHamny Xuiniri)
Erep kipy akTuBTeHAipinreH 6onca, copfbl €H XofFapfbl
aHbIKTanfaH anHany XuinirimeH xxymbiC icTengi.

* «BHewHsa HencnpaBHOCTbY (CbIPTKbI akaynap)
Erep kipy akTuBTeHAipinreH 6onca, Tanimep icke Kocbinagbl.
Copfbl axblpaTblnagbl XXeHe akay CUrHanbIHbIH MHANKALMACHI
KepiHeai,erep kipy 5 cekyHATaH apTblk akTUBTEHAipince.

»  «Cbpoc curHanusaunm» (CurHanusaumnsiHbl Tycipy)
Erep kipy akTuBTEHAipinreH 6onca, 6onybl MyMKiH aBapusnbIK
vHAuKaums Tycipineai.

+ «Cyxow xoa» (Kypfak kosfanbic)
Erep 6yn cdyHKuMa TaHaanca,kipyae KblICbIMHbIH, XXOKTbIFbI
Hemece CcyablH xeTicnenwiniri 6ankanybl MyMKiH.
Kipyaeri KbICbIMHbIH HEMeCe CYAbIH XeTicneyLwiniri
barikanaTbiH 6onca (KypfFak Ko3fFarnbiC), COpFbl TOKTaNabI.
Kipy akTuBTeHipinreHwe, copfbl KanTa icke KocblnManabl.
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Byn ywiH TeMeHAe KeceTinreH kepek-xapaktap kaxeT

6onagabl:

— COpPFbIHbIH COPY KyObIpblHAA OpHATbINFaH KbICbIM peneci;

- XMHaKTafbILW CyKoiMaaa opHaTbIfiFaH kankbiManbl
aXblpaTKblILL.

*  «HakonneHHbIn pacxon» (PKvHaKTanfaH WblfbiH)
Byn dyHKUUSAHBI TaHOaFaH XaFaanha XuHakTanfaH LWblFbIHObI
6enrineyre 6onaabl. byn xxepae cyabliH HakThl Kenemi yLliH
UMnynbc TypiHAe Kepi 6anaHbiC curHanbiH 6epeTiH WhIFbIH
enuwleriw KongaHy Tanan eTinegi.

*  «3ap. ycT. 3Hay-e, ynucno 1» (AnablH ana opHaTbIfIFaH MaH)
(Tek 2 caHabIK Kipyre kongaHagbl)
Erep cangbl Kipynep angbiH ana opHaTbIfiFaH MaHre
nkempenreH 6onca, Copfbl aKTUBTEHAIPINTEH caHablK
KipynepaiH kombuHauuscel Herizinae 6enrineHreH MaH
OoVibIHLLIA XXYMbIC iCTENAI.

TokTaTy KOMaHgachl apkallaH HeFyprbiM 6acbiMAbIKKa ne.
11.14.10 Undposbie Bxoabl/Bbixoabl (CaHAabIK Kipynep/
WbIFynap)

Copfblaa opHaTbiFaH MyHKUMOHaNAbl Modynbaepre
BannaHbICTbI XeTiMAi Kipynep/wbiFynap:

FM 200 FM 300
DyHKUUACHI (KNemmMachbl) (ctaHpapTTbl  (KEHEWTinreH
MoAaynb) mMoaynb

CaHpbIK Kipy/lWbIFy 3, MKkeMm.
(«UndbpoBow Bxoa/BbIxog» ° °
(caHpabIk Kipy/wbify)) (10 n 16)

CaHpbIK Kipy/WwbIfy 4, nkeMm.
(«Lundpposont Bxoa/BbIxoa» - °
(caHabIk Kipy/wbify)) (11 1 18)

CaHpbIK Kipy/WbIFyabl OpHATY YLWiH, TOMEHAe KepceTinreH
nkemaeynepai opblHAaHbI3.
«Pexum» (Pexum)

3 xoHe 4 caHAablK Kipiy/WblFyabl CaHAbIK Kipiy Hemece caHablK
WbIFY peTiHAe YHKUMS aTkapaTblH KbiNbin nkemaeyre 6onaabi.

* «Uundposon Bxoa» (CaHabIK Kipy).
*  «Uundposow Beixoa» (CaHAbIK LbIFY).
«DyHKUMnA» (PyHKUMAnNap)

3 xaHe 4 caHAblK Kipy/LWbIFyabl Keneci yHKuManapfra ukemaeyre
6onagabl:

MymkiH 6onaTbiH pyHKUMANap, caHAbIK Kipy/wbify 3

DyHKLUMSA, erep Kipy DYHKUUSA, erep WbIFy

*  «HeakTnBHO» (AKTMBCI3) *  «HeakTnBHO» (AKTMBCI3)

e «BHewHnm octaHoB» » «loTtoBHOCTbY (danbiHObIK)
(CbIpTKbI TOKTaTY) e «CurHanusauus»

* «MuH.» * «Pabota» (XKymbic)

*  «Makc.» * «Hacoc paboTtaet»

*  «BHewHss (Copfbl xyMbIC icTeyae)
HevcrnpaBHOCTb» (CbIpTKbI * «[lpepynpexaexHne»
akay) (Eckepry)

*  «Cbpoc curHanusauumn» * «[Mpegen 1 npeBbiWeH»*
(CvrnanuaauusHel Tycipy) (1 acblpyabIH weri*)

*  «Cyxon xon» (Kypfak * «[lpegen 2 npeBbiWweH»”
Kosfarnbic) (2 acbipyabiH, weri*)

*  «HakonneHHbIN pacxoa»*
(PKuHakTanfaH WbIfbIH)

*  «3ap. yCT. 3Hay-e, Yncno 2»
(Ang. OpH. MaH, 2 caH)

*Tek TPE2 (D).



MymkiH 6onaTbiH hyHKUMANap, caHAbIK Kipy/WbiFy 4

11.14.13 Hactpoliku perynsatopa (PeTTeriwTi ukemaey)

DyHKUMSA, erep Kipy DYHKUUSA, erep WbIFy CopfbIHbIH OpbIHAANYbI PetTeriwTi ukemaey

*  «HeaktnBHO» (AKTUBCI3) *  «HeakTnBHO» (AKTUBCI3) TPE3 (D) °

*  «BHewwHW ocTaHOB» * «[oTOBHOCTbY TPE2 (D) °
(CbipTKbl TOKTATY) (OanbiHObIK)

e «MUH.» +  «CurHanusayus» Copfblnapa KywemnTy koadppuueHTi (Kp) MeH UHTerpauusnay

. «Makc.» « «PaboTay (XKymbic) yakbITbl ywiH (T,) 3aybITTbIK Kanbin 6oiibiHWa nkemaeynepi 6ap.

*  «BHewHss * «Hacoc pabortaeT» [ereHmeHge, erep 3aybITTblk UkeMaey TUiMAI napameTpnepai
HEencnpaBHOCTb» (Copfbl XyMbIC icTeyae) KamTamachl3 eTe anManTbiH 6onca, yakblT Ko durumMeHTi MeH
(CoIpTKbI @Kay) + «[pepynpexaeHune» WHTerpaumsanaya yakbiTblH e3repTyre 6onagbi:

* «C6poc curanusaumm» (Eckepry) +  KyweiiTy koadpdumumenTin (K ) 0,1 geH 20 aeninri
(CurHanusauusiHbel TyCipy) » «[pegen 1 npeBbiWeH*» [nanasoHbiHaa 6epyre 6onap/qb|.

»  «Cyxow xon» (Kypfak (1 acblpyablH weri*) o
KO3FAmbIC) - «penen 2 NpesbileH™ *  WHterpaumanay yakbiteiH (T,) 0,1 aeH 3600 c. deitinri

* «HakonneHHbIN pacxoa*» (2 acblpygbIH Lweri*) Avanasonna Gepyre 6onansl.

(PKvHakTanfaH WbIfbIH*)
* «3ap. ycT. 3Hay-e, yncrno 3»
(Ang. opH. MaH, 3 caH)
* Tek TPE2 (D).

11.14.11 PenenHble Bbixoabl (Penenik wsirynap)

DyHKUMACHI FM 200 FM,390

(knemmacui) (ctaHpapTTLI (keHeWTinNreH
Moaynb MoAynb)

1 penenik Wwolfy o o

(NC, C1, NO)

2 penenik Woify 2 R .

(NC, C2, NO)

CurHanusaumsiHbl Xkarnfay YLiH COpPFbIHbIH €Ki liamachi3
KOHTaKTbIfbl penenepai kocaasbl.

CurHanusauusiHblH peneciH ToMeHAe KeNTipinreH xargannapga
KOCbINaTbIH KbINbIN MkeMaen KotoFa bonagbl:

» «loToBHOCTLY (JanbIHAbIK)

+ «Pabota» (XKymbic)

*  «CurHanusaumsa» (CurHanmnsaums)

» «MNpepynpexaeHune» (EckepTy)

* «Mpepnen 2 npeBbllWeH»* (2 acblpyablH LUeri)
» «[pegen 1 npeBbiweH»* (1 acbipyablH Lweri)
* «Hacoc pa6oTtaet» (Copfbl XyMbIC icTeyae)

* «[oBTOpHO cMaxbTe nogwnnHukny (MoOWbIHTIpEKTI kanTanan
MalnaHbi3)

* «YnpaBneHue BHeL. BeHT.» (CbIpTKbl CankblHAATKbILWThI
Backapy)

*  «HeakTnBHO» (AKTMBCI3).

* Texk TPE2 (D).

11.14.12 AHanoroBbIii Bbixoa (¥Kcac WbIfy)

¥Kcac LWbIFYAbIH KON XeTiMAiri Hemece Kon xeTneyi copfblaa
opHaTbinFaH pyHKUMOHanabl Moayrbfa 6annaHbICTbl:

DyHKLMSCHI FM 200 FM 300

(Knemmacki) (cTtaHpapTThI (keHeWTinNreH
Monaynb) MoAaynb)

¥Kcac LWbIFy - °

¥Kcac WbIFyabl OpHATY YLUiH, TOMEHAE KepCeTinreH ukemaeynepai
OpbIHAaHbI3.

«BbixoaHon curHan» (LWbIFy curHanbl)

* «0-10 B»

* «0-20 MA»

o «4-20 mA».

«PYHKLUMSA aHanoroBoro BbixoAa» (¥Kcac WhbIFyAbIH (PYHKUUACHI)
+  «®PakTnyeckasn ckopocTb» (HakTbl Xblngamablk)

+  «®PakTnyeckoe 3HaveHve» (HakTbl MaH)

*  «WToroBoe ycT-e 3Hay.» (KopbITbiHObI OpHATbINFaH MaH.)

* «Harpy3ska aBur.» (Ko3fanTKblL )XYKTEMECI.)

*  «Tok aBur.» (Ko3franTKbill TOFbI.)

* «MNpepen 1 npeBbiweH»” (1 acbIpyAbIH LeTi)

* «MNpepen 2 npeBblweH»* (2 acblpyablH LUETi)

» «Pacxop» (Pacxopn).

* Tek TPE2 (D).

Erep 3600 c maHi TaHAanca, bakpinaylwsl P pexumiHae
XYMbIC iCTEWTIH Gonaabl.
BynaH 6acka, 6akbinayLbiHbl Kepi Toyenginiri 6ap pexumae
XyMbIC icTeyre nkemageyre 6onagbl.
Byn 6enrineHreH MaH xofapblnaraHaa COpFblHbIH aliHanbImM
XUINiriHiK ToemeHaenTiHiH 6ingipeai. KeniHri pettey pexumi
XarganbliHaa KywenTy KoadduuneHTi (Kp) -0,1 aeH -20 pewiHri
OunanasoHza opHaTbInybl THiC.

YMNU-peTtTeriwTi ukempaey 6ombiHILIA HYCKay

TemeHae kenTipinreH kectenepae ycbiHb6anbl 6akbinayLwbIHbl
nkempaeynep kepceTinreH:

KbicbimaapabiH
e3repynepiH K T.
peTTey

0,5 0,5
Ap !
:’ L1<5m:0,5
0,5 L1>5m:3

e L1>10m:5

L1 = copfbl MeH gaTumK apacbiHAafFbl apakallbIKTbIK [M].

K
TemnepaTtypa P T
peTTey Xbinbity  CankbiHAATY i
xymneci? xymneci?
ti 0,5 -0,5 10 + 5L.2
=2,
5
t 0,5 -0,5 30 +5L2

1 XKbiny xynenepiHae copfbiHbIH ©HAIPIMAINIT apTkaH ke3ae
AaTyuUKTeri Temnepartypa xofapblnanabi.

2 CankblHOaTy XyienepiHae copfbiHbIH ©HAIpiNiMairi apTkaH
Kesne AaTuvkTeri TemnepaTtypa TeMeHaenai.

L2 = XKbllyanMacTblpfblll NeH 4aTHUK apacblHOAafbl apakallblKTblK

[m].
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Temnepartypa
e3repyiH peTtey 4 i

0,5 10 +5L2

L2 = XbinyanmacTbIpfbIll NeH AaTyvK apacbiHAafbl
apakawbIKTbIK [M].

WbIFbIHALI
petTey P i

TypakTbl KbiCbIM
6oWbIHWAa peTTey

100 % 4>—rr~ MakcumanbHas yactoTa
% BpaLleHns (hbrkcrpoBaHHas)
67 % MakcumanbHas yactoTa

1 BpalleHuns, 3agasaemas
nonb3osarenem

Pa6ouuii gnanasoH

i \ MwuHnManbHas yactoTa
24 %

BpalwleHunqa, 3agasaemasn
nonb3oBaTternem
12 % ﬁ %

MwuHumanbHas yactoTa
BpaweHus MKCMpOBaHHa4A
09% L pauy (pukenp )
55-cypeT. MeiniHwe xofapbl )XaHe MenniHwe TeMeH
OpHaTbINbIM MblCarbl

TMOO0 6785 5095

11.14.15 BnusiHue Ha ycTaHOBI. 3Ha4-e (MaH OpHbITbIIbIMbIHA
blKnan)

MaH opHaTbINbIMbIHa CbIPTKbI peTTey

«BnusHue Ha ycTaHOBN. 3Hay-e»
(MaH opHaTyfa biknan)
TPE3 (D) °

Copfbl OpbiHAaNbIMbI

0,5 0,5

0,1 0,5

DeHrenai
petTey 4 i

-2,5 100

| 2,5 100

XKannbl amnupukansik epexe
Erep GakbinayLbl Tbim 6asty acep 6epce, K Hbl apTTbipy Kepex.

Erep 6akpinayLbl TypakTbl 6onMaca Hemece oHAa aybITKynap
TyblHAAca, XyneHi K TemeHaeTyre Hemece T, apTTbipyFa
nemndupneyre bonagpl.

11.14.14 Pa6oumn guanasoH (XKymbic Anana3oHbl)

Copfbl opbiHAan «Pabouun gnanasoH»

(KyMbic gnana3oHbl)

TPE3 (D) .

TPE2 (D) R

¥MbIC AnanasoHbIH Keneci Typae 6epiHia:

*  AlHanbIMHbIH MeWiHLWe TeMEH XWiniriH anHanbIMHbIH
OeKiTinreH MMHUManabl XuiniriHeH KonaaHyLwbl 6epeTiH

ariHanbIMHbIH MeWniHLLE XOfFapbl XWiniriHe 4eniH OpHaTbIHbI3.

* AllHanbIMHbIH MeWniHLLE XoFapbl XWiniriH 6ekiTinrex
Makcumanbl aiHanbiM XuinireH geniH opHaTbiHbI3.

KonpaHywbiMeH 6epeTiH alHanbIMHbIH MeniHLIE XXOoFapbl XaHe
MeWniHLWe TOMEH XNiniri AManas3oHbl XXYMbIC Anana3oHbl 60nbIn
Tabbinaabl. 50-cypeTTi KapaHbi3.

25 % memeH aliHanbIM Xuini2iHde 6inik

Hyckay | HbiFbI3OaFbiwbIHOa wybin natida 6oaybl

MYMKiH.
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TPE2 (D) R

OpHaTbinFaH MaHAi ykcac KipicTepain 6ipi apKbinbl CbIpTKbI
curHan kemerimeH Hemece Pt100/1000 kipicTepiHiH Bipi apkbinbl
YHKUMOHaANAbI KEHENTINreH MoAyNb KOHAbIpMackl 6apbicbiHAA
peTTey MyMkiH 6onagbl.

«BrnusiHue Ha ycmaHo8/1. 3Ha4-e»
(«OpHambinFaH MoH biKnasbl) YHKYUSACLIH
akmuemeHOipy andbiHOa yKcac KipicmepodiH

Hemece «PyHKUUST 6HeWw. ycm. 3Ha4yeHusi»
(cbipm opHam maH pyHkyusiceiHa) Pt100/1000
KipicmepiHiH 6ipiH opHamy manan eminedi.
16.7 ¥Kcac kipicmep xoHe 16.8 Kipicmep
Pt100/1000 6enimiH KapaHbi3.

Erep «PerynupoBaHue yctaHOBNeHHOro 3HavyeHus» (OpHaTbinFaH
MaHJi peTTey)» napamMeTpiHe Gip KipicTeH apTblk 6anTanfaH
6ornca, pyHKLMS Mbicanbl «AHANOroBbI BBOA 2» (¥Kcac Kipic 2)
a3 HeMmipimiHe ykcac KipiciH TaHganabl xaHe 6acka, Mmbicanbl
«AHanoroBebIln BBoA 3» (Ykcac kipic 3)» Hemece «Bxop 1
Pt100/100» (Kipic 1 Pt100/1000) kipicTepiH enemengi.

Mbican

56-cypeTTi kapaHbl3.

Erep patuukTiH TemeHri maHi 0 6apfa TeH 6onca, opHaTbIfFaH
MaH 2 6ap, an cblpTKbl OpHaTbINFaH MaHi 60 % Gonca, oHaa
opHaTbIIFaH HAKTbl MaHi

0,60 x (2-0) +0=1,2 6apra TeH.

HakTbl opHaTbInFaH MaH = HaKTbl KipiC cUrHarnbl X (OpHaTbINFaH
M3H - TOMEHTi MOH) + TOMEHTIi MaH.

HakTbl OpHaTbINIFaH M8H = HaKTbl KipiC curHanbl X

[Gap]
BepxHee L OpHartbinfaH MaHre biknan [%]
3HaveHune
YcTaHoBneHHoe
3Havenne T 2 100 -========="2
PakTnyeckoe
yCTaHOBMIEHHOE 1.2 <<= ———F - =~~~
3HaveHune
HuxHee | o } } -
3Ha4yeHne HakThbl Kipic BHewHuin
0 curHansl 100 curnan
yCTaHoB-
neHHoro
3HavyeHust

[%]

TMO05 6279 4612

56-cypeT. OpHaTbinfaH MaHAi peTTeydi 6bantay mbicanbl



TemeHAe KenTipinreH Kkectefie opHaTbINFaH MaHAE peTTey

TUNTEPi MEeH onapAblH COPFbl TUMNiHEH GalnaHbICbIHbIH 6OMNybIHbIH

wonybl 6epinesi.

Copfbl TUNI

fo) . .
pHaTbiNfaH MaHAI peTTey TUNi TPE3 (D)

TPE2 (D)

«HeaktuBHo» (benceHai emec) ° °

«JlnHenHas dyHkums» (CbI3bIKTbIK
dyHKLMSA)

«JlnHenHo c ocTaHOBOM»
(TokTaTyMeH CbI3bIKTbl)

«JInHenHo ¢ MyuH.» (MennH. Tem.
CbI3bIKTbI.)

«ObpaTtHasa dyHKuma» (Kepi
dyHKLMSA)

«ObpaTHO ¢ OCTaHOBOMY
(TokTaTymeH kepi)

«O6paTHO € MUH.» (MelnnH. Tem
Kepi.)

«Tabnuua BnuaHusa» (blknan ety
KecTeci)

«Tabnuua BNusiH. C OCTaH. y MUH.»
(MelnH. Tem biknan ety KecT.)

«Tabnuua BNusiH. C OCTaH. y Makc.»
(MennH. >of. biknan eTy KecT.)

KonpaHywbl keneci pyHKunsinapabl TaHgan anagbi:

* «HeaktuBHo» (BenceHai emec)
«HeaktuBHo» (benceHai emec) PyHKUMUSCBIH OpHaTY
6apebICbiHAa OpHaTbINFaH MaH ewbip CbIpTKbl MYHKUMAAAH
Teyenai 6onmanab.

*  «JlnHerHasa pyHkUMs» (CbI3bIKTbIK QYHKLUSA)
PetTtey 6apbicbiHaa opHaTbinFaH maH 0-geH 100 % penin
CbI3bIKTbIK TYPiHAE e3repefi. 57-cypeTTi KapaHblI3.

BnusiHne Ha ycTaHoBn. 3Hay-e [%]

100

—
—

]

I

I

I

I

I

I

I

I

I

I

I

I

I

I

%
20 40 60 80 100 BHewHwun

BX0og4 [%]
57-cypeT. CbI3bIKTbIK (DYHKLMSA
*  «JlnHenHo c octaHoBOM» (TOKTaTybIMEH CbI3bIKThIK) KaHe

«JIMHenHo ¢ MUH.» (MelnnH as cbI3bIKTbIK.)
- «JInHenHo c ocTaHOBOMY» (TOKTaTybIMEH CbI3bIKTbIK)

TMO5 6280 4612

Erep kipic curHanel 20- gaH 100 % pewiH TypneHeTiH 6onca,

OHa OpHaTbIfFaH MAH OCbl bikNanaa Cbi3bIKTblk 60bIN
esrepegi.

Erep kipic curHansl 10 % TemeH 6onca, «OctaHoB»
(TokTaTy) pexumiHe aybicaTbliH 6onagpl.

Erep kipic curHanel 15 % aptaTbiH 6onca, kalTagaH
«HopmanbH.» (KanbInTbl) )KyMbIC peXuMi Kocbinaabl.
58-cypeTTi KapaHbl3.

= «JInHenHo ¢ MyH.» (MeWnH a3 CbI3bIKTbIK.)

Erep kipic curHanel 20- gaH 100 % pewiH TypneHeTiH 6onca,

OHAa OpHaTbIIFaH MaH OCbl biKNanaa Cbi3bIKTbIK 601bIn
esrepegi.

Erep kipic curnanel 10 % TemeH 6onca, «MuH.» (EH a3)
pexuMiHe aybicaTbliH 6onagbl.

Erep kipic curHansl 15 % apTbik keTepineTiH 6onca,
kavTagaH «HopmanbH.» (KanbinTbl) XyMbIC PEXUMI
Kocbinagbl.

58-cypeTTi kKapaHbI3.

BnusHue Ha ycTaHoBn. 3Hay-e [%]

100 ‘
I
I
|
I
I
I
|
I
I
I
|
I
I
|
0 % -—
| 20 40 60 80 100 BHewHun
i | Bxog [%)]
i |
Hopmaan.i %
Y
! 1
MuH. unu L 1] -
OcTtaHoB

TMO5 6281 4612

58- cyperT. «JlnHelnnHo ¢ octaHoBOM» (TOKTaTyMeH CbI3bIKThIK)

Hemece «JInHelHOo ¢ MUH.» (EH a3 CbI3bIKTbIK)

«O6paTHas dyHkuns» (Kepi cyHKLmMs)
PeTTey 6apbiCbiHAa OpHaTbINFaH MH NPOMOPLMOHanabl Kepi

e3repeTiH 6onaabl - 0-geH 100 % aeniH. 59-cypeTTi KapaHbI3.

BnusiHne Ha ycTaHoBn. 3Ha4-e [%]

100

—
o

BHewHun
Bxof [%]

59- cyperT. Kepi dyHKuNA

TMO5 6283 4612

«O6paTHO c ocTaHoBOM» (ToKTaTyMeH nponopunoHanbl kepi)

Hemece «ObpaTHo ¢ MUH.» (ToKTaTyMeH nponopunoHangbl

Kepi.)

- «ObpaTHo ¢ octaHoBOM» (ToKTaTyMeH kepi)
Erep «ipic curnansl 0-geH 80 % AeniH TypneHeTiH 6onca,
OpHaTbIIFaH MaH Ocbl biknan 6apbicbiHAA Kepi
nponopunoHanabl 6onein esrepegi.
Erep «ipic curnanel 90 % apTblk 6onca, copsbl «OcTaHOB»
(TokTaTy) XYMbIC pexXUMiHe ayblcagbl.
Erep «ipic curnanel 85 % TemeH TyceTiH 6onca, oHaa
kantagaH «HopmanbH.» (KanbinTbl) XKyMbIC peXuMi
Kocbinagbl.
60-cypeTTi kKapaHbI3.

—«O6paTtHo ¢ MUH.» (EH a3biMeH kepi.)
Erep «ipic curnanel 0-geH 80 % AeniH TypneHeTiH 6onca,
OpHaTbIIFaH MaH OcCbl biknan 6apbicbiHAA Kepi
nponopunoHanabl 6onbin esrepesi.
Erep kipic curnansl 90 % apTblk 6onca, copfbl «MuH.»
(EH as) xyMbIC pexxumiHe aybicaTbiH 6onagbl.
Erep kipic curHansl 85 % TemMeH TyceTiH 6onca, kanTagaH
«HopMmanbH.» (KanbinTbl) )KyMbIC peXuMi Kocbinagbl.
60-cypeTTi kKapaHbl3.
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BnusiHue Ha ycTaHoBA. 3Hau-€ [%)] * «Tabnuua BNUSAH. ¢ ocTaH. Yy MUH.» (EH a3blHbIH TOKTaybIMEH
blKnan eTy KecTeci.)

OpHaTbinFaH MaH eki-ceri3 cunatTaManblK KUCbIFbiHa Tayenai
6onapbl.

HykTenep apacbiHaH Ty3y CbI3blK ©Tefi, an BipiHLi HyKTe MeH
COHFbI HYKTEEH KEMNiH — KenAeHEH CbI3blK.

Erep kipic curHansl 10 % TemeH 6onca, copfbl «OcTaHOB»
(TokTaTy) pexunmiHe eTeai.

Erep kipic curHansl 15 % aptaTbiH 6onca, kaiTagaH
HopmanbH.» (KaneinTbl) )XyMbIC peXuMiHe Kocbinaabl.
62-cypeTTi KapaHbl3.

BHeLLHWi BrnusaHne Ha ycTtaHoBn. 3Hay-e [%]
i BXx0oz4 [%] “
! o
! —
HopmarnbH. 3 I g 100 4= === mmmmmmm e .

Y 8

MuH. nnu I -— 10

OcTaHoB 2

60- cypeT. «Ob6paTHO c ocTaHoBOM» (ToKTaTtymeH
nponopumoHanabl kepi) xaHe «O6paTHO C MUH.»
(EH a3biMeH nponopuunoHanabl kepi)

—
—

0 BHewHunn
BxopA [%]

«Tabnuua BnusHus» (blknan ety kecTeci)
OpHaTbIfIfaH MAH eki-Ceri3 HyKTeA4eH opblHAanfaH

O L

l
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|
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" ! 1
cunaTTamanslk KUCkIkka 6aitnaHbICTbl Gonaabl. ! ;
HykTenep apacblHaH Ty3y Cbi3blK 8Tefi, an GipiHLi HyKTeaeH HopmaneH.. ;
COHFbl HYKTEre geniH — Ty3y CbI3blK. | A !
! 1
B
BnusiHe Ha ycTaHoBN. 3Hau-e [%] Mun. amm | Y] -
OcTaHoB

TMO5 6285 4612

62-cyperT. EH a3biHAa TOKTay blKNanblHbIH KeCTecCi.

100
* «Tabnuua BnusiH. c ocTaH. y Makc.» (EH kebiHae TokTay

bIKNanblHbIH KecTeci)

OpHaTbIIFaH MaH €eKi-Ceri3 HYKTeleH OpblHAAaNFaH KUCbIK
cunaTTamacblHa Tayengi 6onaabi.

HykTenep apacbiHaH Ty3y CbI3blK ©Tefi, an BipiHLi HyKTe MeH
COHfbl HYKTEre AeNiH — KenaeHeH Cbi3blK 6Te i.

Erep «ipic curnanel 90 % xofapbl 6o1nca, copfbl «MuH.»

(EH a3) XyMmbIC pexunmMiHe aybicagbl.

i

|

|

|

|

|

|

|

|

|

|

|

|

i
0 T T T T 1 -
20 40 60 80 100 BHelwwHuni Erepkipic curtanel 85 % TemeH Tycin keTeTiH 6onca,
Bxof [%] «HopMmanbH.» (KanbinTbl) )KyMbIC peXuMi Kocbinabl.

61- cyper. blknan ety kecTeci 63-cypeTTi kapaHbI3.

BnusHune Ha ycTaHoBM. 3Hay-e [%]

TMO5 6284 4612
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63-cypeT. MenniHwe xofapbl TOKTaTyfa biknan eTy KecTeci
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«3apaHee yCTaHOBrEHHbIe 3Hay-A» (EpTepeKkTe OPHbITAnNFbIH MaH)

«3apaHee yCTaHOBJIEHHbIe 3Ha4Y-A»

Copret opeitpay (EpTepekTe opHaTbIffaH MaH)

TPE3 (D) -

TPE2 (D) .

CaHgblK KipicTe Kipic CUrHanbIH KMbICTBIPY, 2, 3 XaHe 4 (TemeHae
KepceTinreH kectee kepceTinreHaen), 6ec opHaTbInFaH MaHAI
Tancblpyfa XXaHe akTUBTeHAipyre 6onaasbi.

CaHpbIK Kipic

OpHaTbIN MaH

» Tanan eTineTiH XbIny XyKkTemeciHgeri TypakTbl Toxipubeaeri
LUbIFBIH XYWeci (Mbicansl 6ip KyObIpnbl XbIMbITY Xyneci MeH
efieH KbI3abIpy XyWeci) eki kyOblpnbl )Xynenep xaraanbliHAafbI
CUSIKTBI KblCbIM ©3repici 6orbliHWwa 6akbinayga 6onybl MyMKiH
emec. MyHaan xynenepae CopfbiHbIH OHAIPIMAINITiH
Temnepatypara blknan eTy yHKLUMSCbIH akTUBTEHAIpY
XOmnbIMEH peTTeyre faHa 6onagbl.

T .. AYKbIMbIH TaHOay

KblcbiMAbl KyOblpAblH HOMUHANAbl TEMNepaTypacbiHbIH,
XymneciHge:

2 3 4 * 55°C penin, kocbimwa, T__ =50 °C TaHA Kep;

0 0 0 KanbinTbl opHaTbINaThlH MaH * 55°Cxorfapbl T =80 °C TaHg kep.

L 0 0 EprepekTe OpHaTLINF. MoH 1 Temnepamypara biknana emy hyHKUUSICbI ayaHbl

0 1 0 EpTepekTe opHaTbInf. MaH 2 | Hyckay | canKkbIHOamy xaHe xendemy xylesnepiHde

1 1 0 EpTepekTe opHaThbInf. MoH 3 KondaHbIIMalobl.

0 0 1 EpTtepekTte opHaTbinf. MaH 4 .

1 0 1 EpTepekTe OpHATLINF. MaH 5 11.14.16 ®yHKunmM KoHTpons (LLlerineH ackaH)

0 1 1 EpTtepekTte opHaTbInf. MoH 6 «®DyHKUMA npeBbiw. npeaenoB» (Bakbinay dyHKLUsACHI)

1 1 1 EpTepekTe opHaTbInf. MaH 7

CopfbIHbIH «PYHKUMA NpeBbILW. NpeaenoB»

«BnusHue Ha TemnepaTypy» (TemnepaTypara biknan) _T_g;g"?s)nbm"' (Bakeinay dyHkunace!)
Copfbl opbiHAaNbIMbI «BnusHue Ha TemnepaTtypy» TPE2 (D) °

(Temnepartypara biknan)

TPE3 (D) .

TPE2 (D) -

Erep ataynbl pyHKUNSI TypaKTbl HEMece nponopuuoHanbl
pexum yLwiH 6enceHgipinred 6ornca, oHAa opHaTbIfIFaH KbiCbIM
MOHIH TeMnepaTyparblK CyMbIKTbIKka COKEC TOMeHaenai.

TemnepaTtypara biknangbl XXyMbIC CyNbIKTbIFbIHbIH 80 °C TemMeH
Hemece 50 °C TemeH 6onybl 6apbicbiHAa KongaHyFa 6onagbl.

MyHpai Temnepatyparnbik Wwek T ayKblMbl peTiHae
KapacTbipbinagbl. Temenaeri cei3baneik cunattamana
KeNnTipinyiMeH corkec OpHaTbINFaH MaHi KbICbIMHbIH HOMUHANAb!

MaHiHe KaTblicbl 6olbiHLWa TemeHaeTinedi (= 100 %).

HA HA
100 %

Hactual [
30 % I
g
> bt
20 50 80 >'r [°C] Q R
Tactual g

64-cypeT. Temnepartypara biknansl

YKofapbla KenTipinreH MaH4e MblHA MOH TaH4anbIn anblHFaH
T = 80 °C. XKyMbIC CyMbIKTbIFbIHbIH HAKTbl TeMNepaTypacsl,
Tactual, KbicbiM HOMUHangbl MoHiH 100% H -fa TemeHaeyre

anbin kenegi.

actual

TemneTapypara blknan eTy yHKUMACHI YLLiH MblHanap Tanan

eTinen;:

* nponopunoHanabl Hemece TypakTbl KbiCbiM GoliblHLWabackapy
pexunmi;

* copfbl bepineTiH Kybbipaa opHaTbIFaH;

*  KbiCbiMAbI KyOblpAa TemnepapTypaHbl peTTey Xyneci

TemnepaTtypara blknan Kkeneci xynenepae KongaHyra xxapamabi:

+ TemnepaTypara biknan ety PyHKUMACHI XYKTEMEHI TOMEHAEeTY
Ke3eHiHAe copfbl 6HAIPIMAINIriH apbl Kapawn TemeHaeTyre
anbin keneTiH, COHAbIKTaH, KbiCbIMAbl Kybbipaa

TemnepaTypaHblH TKMeHAeYiHe anbin keneTiH e3repmeni
LWbIFBIHABI XKYWe (EKi KyObIprbl XbINbITY XYWECH).

ATaynbl YHKUMSHbBIH KEMETriMEeH OpHaTbINIFaH yKcac MaHAEPIiH
weriH 6akpinayra 6onagbl.

Backapy 6norbl LWEKTiK MaHHIH apTybl kafganbiHAa
)apamcbizgaHaabl. Opbip ek MelniHLwe xofapbl Hemece
MelniHwe TemeH MaHaepae 6epineai. Opbip 6akbinaHaTbiH
MOHAEP YLWiH eCKepTyaiH KepiHy OeHreni xxaHe aBapusanbIk
curHangbl eckepTy AeHreliH aHblkTayFa 6onaasbl.

Ocbl yHKUMS copfFbl XyneciHae Bip yakbiTTa eki ap Typrii HYKTEHi
Hakblnayra MymkiHAik 6epegi. Mbicanbl, cy TapaTy HyKTeCiHAETi
KbICbIM MEH COPFbIHbIH BacnachklHbIH KbICbIMBbI.

Bacna KbICbIMbl COHFbI Benrire xxeTy MyMKiHAIMH 6onabipmanbl.

Erep KbiCbIM eCKepTYAiH LIEKTiKk MaHiH apTTbipaTbiH 6ornca,
eCKepTy CUrHanbl Wbifagbl.

Erep KbiCbIM aBapusnbIK CUrHan yLUiH LWEKTIK MAHIHEH acbin
KeTce, COpfbl TOKTaNAbI.

LLlekTik MOHHIH apTTbIpblNyblH Taby MeH eckepTeTiH Hemece
aBapuAnbIK CUrHan KocklnbiMbliH Taby COTTEpPiHiH apanblk yakbITbl
6onbIHLWA ipKinicTi opHaTyFa 6onaabl.

EckepTeTiH Hemece aBapusanbIK CUrHan TycipiniMiHiH ipkiniciH
opHaTyfa 6onagbl.

EckepTy aBTOMaTTbl HEMece KONMeH TacTanybl MyMKiH.
ABapusfiaH KeiliH aBToMaTTbl HEMECe KONIMEH KanTa Kocy
XYMeCiH HeMmece aBapusinbIK CUrHan TycCipiniMmiH opHaTyfa
6onagsbl.

KalTa Kocy opHaTbinFaH ipkinicneH opbiHaanagbl.

CoHbIMEH KaTap, opHaTbINbIM PYHKLUMSAHbI aKTUBTEHAIPreHre,
OeWviH TypakTbl KyWre eTyi yLUiH, iCke KOCYAblH Mep3iMiH y3apTybIH
banTayra 6onagbl.
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(Z)1) emiecey

11.14.17 CneunanbHble pyHKUMU (ApHalbl hyHKUMANap)

«HacTtp-ka umnynbc. pacxogomepa» (UMnynbcTik
WbIFbIHONWeriwTi 6anTtay)

«HacTp-ka uMnynbc. pacxogomMepa»

CopfblHbl OpbIHNA . L
P P y (UMnynbCTiK WhiFbIHONWeEriwTi 6anTay)

TPE3 (D) -

TPE2 (D) .

Bip caHAbIK Kipicke HaKTbl XXoHe XWHaKTanfaH WblfbIHAbI TipKeY
YLUiH, CbIPTKbl UMMYMbCTIK LWbIFbIHEMLWEriLTi KocyFa 6onaapl.
OcCblIHbIH Heri3diHAe COHbIMEH KaTap canblCTbipMarbl SHEPTUAHbI
ecenTeyre 6onagbl [kKBTu/m?].

MMNynbCTiK WhIFbIHOMALWETIWTi akTUBTEHAIPY YLWiH «HakonneHHbIn
pacxof» (P)KuHakTanfaH WbIfbIH) caHAblK KipicTepAiH GipiH opHaTy
Kepek xaHe 6ip nMnynbcka angan LWbiFapbinatbiH kenemMai 6epy
Kepek.

«N3meHeHus mowHocTu» (KyaT e3srepici)

COprI OopblHAANbIMbI «A3meHeHns MowHOCTU»

(KyaT e3zrepici)

TPE3 (D) -

TPE2 (D) R

ChbI3bIKTbIK ©3repictep napameTpriepiH TypakTbl cunatraMaMeH
KepceTinreH yakblTneH nanaanaHy pexuMinae FaHa opHaTy Kaxer.
ChbI3bIKTbIK ©3repicTep OpHaTbINFaH MAHHIH CaliKeCiHLwe icke Kocy/
TOKTaTy HeMece e3repyi yakblTbiHAA COPFbIHbIH TOKTaybIHbIH,
)XOHe CblHa XblnaamablfblH 6enrinenai.

Keneci napametpnepai 6epyre 6onagpl:

* CblHa yakblThl, 0,1 -300 c

» BadynaTty yakbiTbl 0,1 - 300 c.

KepceTinreH yakbIT cbiHafa TOKTaTygaH aiHanbIMHbIH,
HOMWHanNAbl anHanbIM Xuinirive aewiH, 6asynartyfa - HoMuHangbl
anHanbIM XWiniriHeH TokTaTyfFa AeniH KongaHbinagbl.

OnekTp KO3FanTKbILWbIH yaKbiTla 6asynaTybiHbIH a3
Ke3eHaepiHae on copfbiHbIH 6enceni TexeriliHii 6onmaybiHaH
YKTEME MEH nHepumsara 6annaHbiCTbl 6onagbl.

OnekTp KO3FanTKbILWbIHbIH 3NEKTP KoperiH ceHaipyai 6asynaty
XYKTeMe MeH nHepuusFa faHa Teyenai 6onagbl.

YactoTa
BpaLleHust

HomuHanbHast — - - - — - — — - — — _ _ _ mm——— -2

- N
7z A\

MakeumaneHag - - - - - - —— - - — ‘ ‘

| |

| |

| |

Munumanewas - - _ _ _/ [ 4-——

MocnenHee
nNnHeiiHoe
V3MeHeHne

HavanbHoe nuHeiiHoe
NU3MeHeHune

TMO03 9439 0908

PasroH 3ameanexue

65- cypeT. CbiHa xaHe Xepre TyhblKTay

11.14.18 CBa3b (Bpme xasy)

«Homep Hacoca» (Copfbl HEMIpi)

CopfblHbIH OpblHAANbIMbI «Homep Hacoca»
(Copfbl HeMipi)
TPE3 (D) °

TPE2 (D) .

Coprblifa Gipereit Hemip 6epyre 6onagbl. Byn copfbiHbl GalinaHbic
LUMHachkl 6oWblIHLa Kocy BapbiCbiHAa aHbIKTayFa MYMKIHLUIMiK
bepegi.
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11.14.19 O6wume HacTpouku (Xannbl 6anTaynap)

«SA3bik» (Tin)

CopfbIHbIH OpbIHAANbIMbI «SA3bIk» (Tin)

TPE3 (D) .

TPE2 (D) .

BipHele Tin KomkeTimai.

TaHganbin anbiHFaH Tinre conkec enwem GipnikTepiHiH
aBTOMaTTbl aybICybl XYprisineai.

11.15 Assist (Kemek)

«HacTpoiika Heckon. HacocoBy (BipHelle copfbiHbI 6anTay)

«HacTtpoika Heckon. HacocoB»

Copfbinel opuinaay (BipHelue copfbiHbI 6anTay)

TPE3 (D) .

TPE2 (D) .

BipHelue copfbiMeH XyMbIC DYHKLMACHI Napannenb opHaTbifaH
[apa copfbinapMeH, COHbIMEH KaTap GipHelue 6akblnayLublHbl
KkongaHb6an FaHa 6ackapyfa MymkiHAik 6epegi. BipHelwe
copfblaaH TypaTbiH xynnepae copfbl GENlair Hemece GENI cbim
KOoCbInbIMbl apkblinbl 6ip-6ipiMeH e3apa apekeT xacanabl.

XKyweHi GipHelue copfbinapmeH 6anTay TaHAanbin anbiHFaH
COpfbl apKbiNbl, Mblcanbl Heri3ri copfbl (BipiHWIi TaHAanbIn
anbliHfFaH) xyprisineai. Grundfos copfrbicbiHga GENIlair cbimcbi3
GannaHbic MoayniMeH xababikTanfaH, GipHelue copfbinap
XyneciHe Kocyra 6onagabl.

BipHelue copfbinapMeH XyMbIC PyHKUMSNapbl keneci
Genimaepae cunattangagbl.

a) «MepemeHHas paboTa» (©3repmeri XymbIc)

Tek 6ip copfbl XXyMbIC icTel anagpl.

Bip copfblgaH 6ackacbiHa aybiCy yakbIT NEH S3HEPTUsIHbI TYTbIHYFa
6annaHbicTbl 6onaabl. CopfbiHbIH WhIFbICHl GapbICbiHAA EKiHLWi
Copfbl aBTOMaTThl TypAe Xibepineni.

Copfbinbl Xyne:

» KocapnaHfaH copfbl.

» [Mapannenb KoCbINfaH eki gapa copfblnap.

Coprbinap 6ip TunTeri enwemae 60nybl kepek.

Opbip copfFbiMeH AaNeKTi TypAe Kepi knanaH opHaTty Tanan

eTineai.

6) «PaboTa c pezepBHbLIM HacocoM» (KocbiMlua COpFbIMeH
XKYMbIC)

CopfblnapablH Gipi yHeMi xyMbic icTen Typagbl. KocbiMLua copfbl
OHbIH, Ka)XkanbIn KanMaybliH 6ongbipmay yLWiH, Me3arin-mearin
KOCbIMbIM OTblpaabl.

Erep HeriariXymbIC icTen TypFaH Copfbl akaynblk cangapbiHaH

ToKTan KanfaH 6onca, oHa KoCbIMLLIa COpfbl aBTOMaTThl Typae

icke Kocbinagpl.

Copfbinbl Xyne:

» KocapnaHfaH copfbl.

* [Mapannenbai TypAe KOChINFaH eki Japa Copfbl.

Coprbinap 6ip TMnTik enwemzae 6onybl Kaxer.

Opbip coprFbiMeH AdNeEKTI TypAe Kepi knanaH opHaTty Tanan

eTineai.

B) «Pabota B kackagHom pexume» (Kackaarbl pexumae
XYMbIC)

Kackaatbl pexxumae xXymbIC COpFbiNiapAbl KOCY XoHe axblpaTty
XOmnbIMEH TYTbIHY AeHreliHe 6alinaHbliCTbl COPFbIHbIH
eHaipimainirin asTomaTTbl Typae 6antayabl kKamMTamachi3 eTef,.

Ocbinaiiwa, copfbinapablH TypakThl KbiCbiMbl 6apbicbiHAA
MEeWIiHLLIE Kern SHePrusa TypakTayblHbIH XYMbIC XYNeCi
KamTamachl3 eTineai.

TypakTbl KbiCbIM 6aKblnayblHbIH PeXUMiHAE KocapnaHfFaH Copfbl
XyMbicbl 6bapbicbiHAa ekiHwi copfbl 90 % eHAaipimainiringe
xibepineni xxaHe 50 % eHaipimainiriHae TokTanabl.



Bapnblk KOCbINFaH copfblnap anHanbIMHbIH TEH XWiNiriHAe XyMbIC
ictenai. CopfblHbl anMacTbipy aBTOMaTThl TYPAE Xy3ere acaabl
KOHE 3HEPrUsiHbl TYThIHY, )KYMbIC iCTEMEY XoHEe TeXHUKarnbIK
akaynap geHreniHeH 6annaHbicTbl 6onagbl.

Copfblnbl XyWne:
» Kocapnbl copfbl.

* [Mapannenb KOCbINfaH eki-TepT gapa Copfbl.
Coprbinap 6ip TvnTi enwemae 6onybl Kepek.
Opbip copfFbiMeH ABNEKTI TYpAe Kepi knanaH opHaTty Tanan
eTineni.

» «[MocT. gaBnenue» (Typ. KbicbiM) Hemece «[ocT.
xapaktepuctukar» (Typ. cunattama) 6ackapy pexumiH TaHgay
THic.

11.16 Backapy pexumiH TaHgay

XKynenik kongaHbIM

PeTTeyaiH ocbl TaciniH
TaHAaHbI3

Bacbim ken Xbiny xyinenepi yLwiH, acipece TapaTty KybblpnapblHaa kebipek KbiCbIM XOfanTyblHa
KaTbICTbI XYylenep YLWiH yCbiHbiNaabl. [ponopuvoHanbl KbicbiM 60MbIHLA 6ackapy pexXuMmiHiH
cvnaTbiH KapaHbl3.

MponopuunoHanapl KbICbIMHbIH, XYMbIC HYKTeci 6enricia 6onfaHparel aybiCy xaraabiHAa.
XKymbic HykTeci AUTO, ., KYMbIC AnanasoHblHbIH WeriHAe XaTybl kepek. XKyMbIC yaepiciHae
COPFbl XYWEHiH HaKTbl cunaTTamacbiHa CoONKeC aBTOMaTThbl peTTeyai opbiHAaNAbI.

Byn 6anTtaynap eH a3 aHeprusiHbl TYTbIHYAbl KAMTaMachl3 eTei XXoHe 3NeKTP IHepPruachbiH
KbICKapTy MEeH XannbinblKTbl apTThIpyFa biknan eTeTiH Wybln XeHreiH ToMeHaeTeai.

AUTOppapT

FLOW, . 6ackapy pexumi esimeH 6ackapyabii AUTO, ... YHKUMACBIHBIH YIANECiMiH kepceTeai
(ABTOMmaTThl 6antaynapa) xsHe FLOW - (LlekTeyni woifbic).

BackapyabiH ocbl pexumi FLOW, |, - (OYHKUMUACHIHBIH KOMEriMeH MenniHLe Ken LWbIfbiH Tanarn
€TiNeTiH Xylie ywiH oHTainbl. Copfbl 6epinreH FLOW,, -~ napameTpiH apTyFa xon 6epmeny3aikcis
Oakblnangbl xeHe peTTenai.

KasaHAablK apKblnbl )XYMbIC CYMbIKTbIFbIHBIH TYPaKThl afblHbIH KOfAay Tanan eTifreH xxepaeri
KasaHAblK KOHAbIpManapbiHAafbl 6acTbl copfbinap. XKyeae CyMbIKTbIKTbIH apThlK KenemiH
ayaapbin KoTapyfa KoCbiMLLIA 3HEPIUA LWbiFbiHAAPLI 6onabipbinManbi.

ApanacTblpy KOHTYpIbl XXynenepiHae ataynbl pexxuMm KeMerimeH xeke xeninepaeri WolfblHAb
peTTeyre 6onagbl.

BacbiMabinbiKTap:

» [Erep ap KOHTYp YLiH Makcumangpl WbIfFbIHHbIK AYPbIC MaHiI 6epinreH 6onca, XyKTeMeHiH
weriHaeri keaenaepae 6aprnblk KOHTYPAbl TONTLIPY XETKIMiKT.

+ Op anmakka CoWikec KeneTiH LWbIFbIH MaHi (Tanan eTineTiH Xbliy 3HePrusicbl) COPFbl LbIFbIHbI
GoliblHLLIA aHblKTanaabl.
Byn maHAi copfbiHbIH ApoccenbAik knanaHgapblH kongaHycelda FLOW

6 6 onpr 0ACKAPY PEXUMIHAE
nypsbic 6epyre 6onagbl.

» Erep WhbIfbIHHbIH OPHATbINFAaH MaHI TeHrepiMaenreH knanaH 6antaynapbsiHaH TemMeH bornca,
GaiinaHblCTanfaH knanaH apKbibl CyibIKTbIKTbl ayAapbin KoTapyfa 9HeprusiHbl WbifbiHAaman,
oHpa copfbl bipTe-6ipTe 6asynanabl.

+ KenpgeTy xyvienepiHaeri cankpiHAaTaTbliH 6eTTepi )Kofapbl KbICbIMAA XHE TOMEH LblfbIHMEH
XYMbIC iCTeN anafbl.

FLOWapapT

B Tasapaty Kybbipnapbl MeH ayaHbl XXenaeTy XaHe cankbliHAaTy XylhenepiHae KbiCbiIMAbl e4dYip
XKOFaNTybIMEH KaTbICTbl Xyenepae.

+ TepmopeTTey knanaHgapbiMeH eki KybabIprbl XbINbITY XynenepiHae xaHe
- C YIKeH y3bIHAbIKTbI TapaTy KybbipnapbiMeH
- KaTTbl ApOCCenbAeHreH TeHrepiMai knanaHgapbiMeH
- KbICbIM KynayblH 6akbinayLbiMeH
= CyAbIH Xanmnbl WhIFbIHbIH aHbIKTAWTBIH XYNEHIH XeKe arieMeHTTepiHAe eaayip KbiCbiM
KynablipaybiMeH (Mbicarbl, KbI3Ablpy KadaHOblKTapblHAA, XKblfy anMacTbIpFbillbl MeH BipiHLUi
Tapamfa fieiH TapaTty KybbipbiHAa).
+ Epayip kynablpayblHaarbl xyneaeri 6actankbl KOHTYP COpFbIChl BacTankbl KOHTYpAA KblChbIMHbIH.
* AyaHbl XengeTy Xyneci
—XblnyanblpbacTarbiwbl ((paHKoONNAapMeEH)

- cankbliHAAaTKbILW apanbikTapMeH
—carnkblHOaTKbILL 6ETTEPMEH.

MponopumnoHanabl KbicbiM

Hset
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PeTTeyaiH ocbl TaciniH
TaHOaHbI3

XKynenik kongaHbIM

TapaTy KybblpnapblHAa KbICbIMHbIH @3 FaHa KyfayblHa KaTbICTbl XXylenepae.

+ TepmopeTTeriw knanaHabl eki KyObIpnbl XbINbITY XyAeci MeH

—Taburn anHaneIMAbl Xyhenepae

— CyAblH Xarnnbl WbIfbIHbIHBI @HBIKTANThIH XXeKe 31eMeHTTep XyNeciHae KbICbIMHbIH a3 faHa
TycyimeH (Mbicanbl, Kbi3Ablpy KasaHAblKTapblHAA, Xbly anMacTbIpfbillbl MeH BipiHLWwi TapamFa H 4
AeliH TapaTy KybbipbiHAa) HeMece ==~

- BepineTiH xaHe Kepi KyObIpAbIH apacbiHAarbl TeMnepaTypaHblH aykbIMAbl TYCYiHe apHarnfaH AN
KaviTa )xabablKkTanfaHHbIH (Mbicanbl, opTanbIKTaHAbIPbINFaH XbITyMEH KaMTamachi3 N
eTynepge). AN

KbICbIMHBIH YHEMi Kynaybl

» EpeH acTbiHaa opHaTbINFaH TepMopeTTeriw KnanaHbIMeH «XKblfbl €4eH» TUNIHAEr XbInbITy N
XKyneci. S~ \

» TepmopeTTeriw knanaHgapMeH Hemece KybbipAblH TeHrepimaenreH knanaHbiMeH 6ip Kybbipnbl Q
KbIMbITY XYMNeCi.

» bBacTankbl KOHTYpAa a3 faHa KynaybIMeH Xynenepaeri CopfbiHbIH 6acTankbl KOHTYpbI.

TypakTbl TemnepaTtypa xaHe

YKyieHiH TypakTbl cunatTamachl 6ap xymnenepae. TemnepaTypaHblH TypaKTbl e3repyi
Mbicangap:
*  BipKyObIpnbl XbINbITY Xyenepi H BNy ,J
~
* KasaHAblkTapAblH LWYHTTapsbI \\/\'
- N
*  YLIKO3FanbICTbl knananaapbl 6ap xyne \\\
*  TYPMbICTbIK bICTbIK CYMEH abablkTay yMneci. N
-~ \
FLOW,,,; €H XOoFapfbl aFbiC aiHanbIMbIH peTTey YLiH nainganaHbinybl MyMKiH. BN \ o
"Q

Erep CbIPTKbI GaKbIJ'IayLLIbI KongaHbinatbliH 6onca, oHaa COpPfbl CbIPTKbl CUTHaNAblH MaHbl3blHa

GannaHbICTbI 6ip TYpPaKTbl cMnatTamajaH 6ackacblHa ayblCa anagbl.

.. . .. . o o T¥paKTbI cunnatTama
COprI COHbIMEH KaTap MeuliniHe Ken Hemece MeuliniHle a3 cunattamMmara conkec nanaanaHy

pexumiHe ayblCa anajbl, AfHU peTTenMenTiH COpPFbIHbI naﬂqanaHy pexuMiHe ykcac pexumre:

* MeiiiniHwe ken cunaTtTaMaMeH XyMbIC iCTey PeXnMiH MeNniniHLIe Ken LWbIFbIH KaxxeT 6onfaH
KeseHae TaHAaraH XeH.
MyHAawm xXyMbIC pexumi, Mbicarnfa, biICTblK CyMeH xabablkTay 6acbiMAbIFbl peXUMiHAe
naviganaHbinybl MyMKiH.

+ MeliiniHwe a3 cunaTtTamameH XyMbIC iCTeYy peXUMiH MeWiniHLe a3 WbIfbiH KaxeT 6onfaH
Ke3eHAe TaHAaFaH XeH.
MyHAam )xymbIC pexnmi, Mbicanfa, TYHr pexxuMre KofiMeH aybICTbIpy YLWiH nanganaHbinybl
MYMKiH, erep ABTOMaTU4YECKUIA HOYHOM pexnMy (ABTOMATTbI TYHI peXUM) OYHKLUSACHI KaXeTci3

6onca.
T\(paKTbI LWbIFbIH
. . . H4 _
KbICbIMHbIH TOMEHAEYiHe KapaMacTaH TypaKThl WbIFbIHABI Tanan eTeTiH XXynenepae. ~<_
\\
. N
Mbicangap: .
* ayaHbl cankblHOATyFa apHanfaH Yunnepnep AN
\
*  XbINbITY 6eTTepi AN
- \
. RS \
* cankbliHOaTy 6eTTepi. s \ =Q
Qset
TypakTbl AeHren
; . . o, . HE-_
LLIbIfbIHFA KapaMacTaH CyMblkkoMMagarbl CYMbIKTbIKTbIH TYPaKTbl AEHreniH Tanan eTeTiH ~~o ;
~ ~
Xynenepgae. NS
Ay
Mebicangap: AN
N
* TexHuKanblK Cy komanapbl \\
+ KasaHabIKTblH KOHAEHCATTapblHa apHanfaH konma. T ¢ N
- \

Mapannenpgi >xymbic icTeNTiH copFbinapel 6ap xynenepae.

BipHelle copfbinapmeH XyMbiC icTey PyHKUMSCHI Napannenb KOCbIfFaH (eKi-TepT Copfbl) xanaH
copfblnapMeH 6ackapyra MyMKiHAk 6epefi, COHbIMEH kaTap CbIpTKbl HakplinayLwblnapabl
KonAaHyCbl3 KocapnaHfFaH coprblnapmeH 6ackapyra. Xyvieneri 6ipHelue copfblaaH TypaTbiH
copfbinap 6ip 6ipimeH GENIlair cbimcbi3 KocbinbiM Hemece GENI cbimabl KOChINbIM apKbiiibl e3apa
opekeT xacangbl.

«Assist» Ma3ipi (kemek)
«HacTtpovika Heckosn. HacocoB»
(BipHelue copfbinapabl ukemaey)
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11.17 Grundfos Eye

Backapy naHeniHge opHanackaH Grundfos Eye nngukartopbl
COpPFbIHbIH ManganaHy pexunmid kepcetegi.

66 cyp. kap., A aiik.
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66-cypeT. Grundfos Eye
Grundfos Eye Wupukaumanay Cunartrtay

WNHAmMKkaTopnap xaHbin TypFaH oK.

Kopek axblpaTynbl. QneKTpKo3FanTKbILL XXYMbIC
ictemengi.

—A —A A A A

Eki kapama-kapcbl Xachbln TYCTi XapblK
MHAMKaTopnapbl ANEeKTPKO3FanTKbIW akHany
GarbITbiHAA aiHanbIN Typaabl, erep XeTekTi
emMec COHblHaH kapaca.

Kopek KocbinFaH. ONeKTpKO3FanTKbILL XXYMbIC
icteyge.

PPPP®

EKi kapama-kapcbl )achbln TYCTi XapblK
MHAMKaTopnapbl YHeMi XaHbin Typaabl.

Kopek KocbinfaH. QneKkTpKo3fanTKbIL XYMbIC
ictemengi.

L i A " i

Bip capbl TycTi Xapblk uHankaTop
3ANEKTPKO3FaNTKbIWTbLIH aHany 6afbiTbiHAa
alHanbIn Typaabl, erep XXeTekTi eMec COHbIHaH
Kkapaca.

EckepTy. OneKkTpKO3FanTKbILL XXYMbIC icTeyae.

Bip capbl TYCTi XapblK MHAUKATOP YHEMI XXaHbIn
Typaabl.

EckepTy. OnekTpKo3FanTKblll TOKTaFaH.

Eki kapama-Kkapcbl Kbl3bln TYCTi )KapblK
nHaukaTopnapsl bipre xbinTeingan Typagbl.

ABapusnbl curHanusaums. 3HeKTpKO3FaJ‘ITKbILLI
TOKTafaH.

>Kacbin TycTi xapblk uHgMKaTOp opTaga TepT
peT XblNAaM XaHbin-CeHea.

(W

Papguno6arinanbic apkbinbl Grundfos GO Remote
KeMmeriMeH KallbIKTbIK ackapy.
OnekTpkosranTkblw Grundfos GO Remote
6arnaHbicka Whiknakwbl. KapanaTtbiH
anekTpkosranTkbilw Grundfos GO Remote
3KpaHblHAa Xapblk 6epy apKblnbl KepiHin,
navianaHyLblfa 3NeKTPKO3FanTKbILLTbIH
opHanackaH xepiH 6ingipeai.

>Kacbin TyCTi )apblk uHgMKaTop opTaga
Y3AiKCi3 XaHblIn-ceHeai.

0 I N e

Kepek anekTpko3ranTKblLWTbl Tanfay kesiHae
Grundfos GO Remote ma3zipiHae xacbin TycTi
Xapblk UHANKATOP opTaja Y34iKCi3 XKaHbIN-CeHin
Typaabl. KawbikTblk 6ackapy meH Grundfos GO
Remote apkbinbl AepekTep anmacygsl 6acTay yLiH
3MNEeKTPKO3FanTKbILLTLIH 6ackapy naHeniHaeri
TaHbacblH 6acbIHbI3.

>Kacbin TyCTi xapblk MHOMKaATOp opTaga YHeMi
XaHbIn Typagbl.

Papunobarinanbic apkbinbl Grundfos GO Remote
KeMerimeH KalblKTblK 6ackapy.

PagunobarinaHbic apKbirbl 3NeKTPKO3FanTKbIW NeH
Grundfos GO Remote KalwbIKTbIK NyNbTi apacbiHaa
aepekTep bepinici xyprisinyage.

XKacbin TycTi Xapblk MHAMKaTOp opTaja
Xblngam xaHbin-ceHin Typaabl, Grundfos GO
Remote >xoHe aneKkTpKo3fanTkpllL apackliHAa
nepekTtep anmacybl 6onfaHwa. byn GipHele
CeKyH[ yaKbIT anagbl.

|

WHdpakbi3bin 6annaHbic apkbinsl Grundfos GO
Remote kemerimeH KallbiKTblk 6ackapy.
OneKTPKO3FanTKbILWTbIH MHMPakel3bin 6annaHbic
apkbinbl Grundfos GO Remote gepektepiH anybl
XKypyQe.
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11.18 CurHanusauus peneci

OneKkTpKOo3FanTKbILL eKi iLLKi pene apkbinbl LWaMackl3 CUrHangapra apHanfaH eki WelFyMeH xabablkTanfaH.

CurHanpap wheifyblHa keneci pexumaepai 6epyre 6onagbl «Pabota» (Xymbic), «<Hacoc paboTaeT» (copfbl XyMbIC icTeyae), «[0OTOBHOCTbY
(Danbinablk), «CurHanusaumsa» xoHe «lMpegynpexaenne» (EckepTy).

CurHanusaumsHblH eki peneciHii, dyHKuMsnapbl TOMEHAEr KecTeae KOpCeTinreH:

AKTUBTEHAipinreH Kynaeri curHanusauua penenepi

TynicynepiHiH xaraanbl

«Hacoc
XKymbic
Cwunartbl Grundfos Eye - K
y «Pa6oTa» paGotaer» «foTOBHOCTb» MpeAaynpex pexumi
(OKymbic) (Copfbl (BaiibiHABIK) «CvurHanusauusi»  geHue
v XKYMbIC ABIK (EckepTy)
icteyae)

Kopek axbipaTynsbi.

00000 |

AXBIPATY ¢ Nowe ¢ nNo

—\

[e]
P4
€]

o

—\

zZ
[€]

—\

(o]
zZ
[€]

Copfbl N A A A M «HopmanbH.»
«HopmarnbH.» 90099 ™ ™ (KansinTbi),
« D
(Kamars) PWWOY | [ [ | ||
pexnumiHae XymMbiC C NONC C NONC C NONC C NON C NONC Hemece
icteype. Xacbin, anHanagbl «Makc.»
Copfbl «Py4HON» . A A ST g
(KonmeH) 90090 ’\’r—‘ «PyyHon»
pexuMiHae XyMbic W2 W2 W2 W= %o | | | (KonmeH)
iCTey,qe C NONC C NONC C NO C NO C NO
’ Xacbin, anHanagbl
Copfbl «OcTaHoB» ]
«OcTtaHoB»
(TokTaTy) ’\r
. (TokTaty)
pexumiHge. C NONC C NONC C NON Cc NO C NO

XKacbln, KUMbINCbI3

«HopmanbH.»

o
EckepTy, 6ipak GOQQQ ™ ™ ™ ™ (KansbinTsl),
COPFbI KYMbIC OWW & ’\r ’\r ’\r | ’\r «MUH.»
icTeyne. C NONC C NONC Cc NO c NO c NO Hemece
Capebl, anHanagbl «Makc.»
EckepTy, bipak —a —a
copfbl «Py4HO» ™ ™ ] ~
(KonmeH) ’\r ’\r ’\r «Py4HOn»
” >~ = X % %o | | (KonmeH)
peXUMIHAE XKYMbIC C NONC C NONC c No c No Cc NO
icteyge. Capbl, aiHanagbl
Eckepty, Gipak
Copfbl «OcTaHoB» 00000 ] ]
«OcTaHoB»
(TokTaty) ’\r ’\r
(TokTaty)
KoMaHzacbIMeH C NONC C NONC Cc NO c No Cc NO
Capbl, KbIMbINCbI3
TOKTarnfaH.

—a —a

«HopmanbH.»

—a —a —a
ABapusnbl curian, 90000 ™ ] ™ (KanbinTs),
§|paK COPFbI KYMEIC i W W S Qud ’\r ’\r | ’\r | «MuH.»
icteyne. C NONC C NONC C NO c NO ¢ NoNc Hemece
KbI3bin, aritHanagbl «Makc.»
ABapusnbl curHarn, ~a A A A
Gipak copfbl ™ ] ™ y
«Pyu4Homn» (KornmeH) «Py4Hon»
’ L - - g . | | (Konmen)
pPEXUMIHAE KYMbIC Cc NONC C NONC C NONC C NO C NONC
icTeyne. KbI3bin, arHanagpl
ABapusnbi ]
CUrHangaH copfbl ’\r «OcTaHoBy
| | | | (TokTary)
TOKTaTblAbl. C NONC C NONC C NONC c NO C NONC

KbI3bIn, XXaHbin-coHeai

72



11.19 Grundfos GO Remote

Coprblaa Grundfos GO Remote-neH pagno Hemece MHMPaKbI3bin
cbIMcbI3 6alnaHbic MyMKIHAIT angblH ana kapacTblpbiiiFaH.

Grundfos GO Remote dyHkumanap 6antayblH Xy3ere acbipyfa
MYMKIHLWINik 6epeai xaHe KyiiHe wony, 6ynbiM MEH HaKTbl YMbIC
napameTpriepi Typarnbl TEXHUKanbIK ManiMeTTep KoneTiMainikTi
Bepegi.

Grundfos GO Remote yw ap Typni Mobunbai nHTepgenctepmer
ymbic ictengi (MI). 67-cypeTTi kapaHbI3.

TMO5 5383 4312

67 - cypeT. Grundfos GO Remote xaHe pagno Hemece
NHMPaKbI3bIN CUrHAN apKblnbl COPFbIChIHbIH,
apacblHaafrbl 6annaHbIic

Ank. Cunarttamachbl

Grundfos MI 202:
Apple iPod touch 4G, iPhone 4 Hemece 4S calikec
KongaHyfa 6onartbiH KEHeNTiNiM Moayni.

Grundfos MI 204:
Apple iPod touch 5G Hemece iPhone 5 cankec kongaHyra
6onaTtblH KEHeNTiNiM Moayni.

Grundfos MI 301:

Paguno 6annaHbic Hemece nHdpakbi3bin 6annaHbICTbl
2 KamTamachl3 eTeTiH moaynb. Mogynbeai Android

6asackiHga cmapTdoHgapMeH Hemece Bluetooth

dyHkumaceiMeH iOS calikec kongaHyfFa 6onagsbi.

BannaHbic

Grundfos GO Remote xeHe copfbl apacbiHAafbl 6annaHbic
yakbiTbiHAa Grundfos Eye opTanbifbiHAasbl )Xapblk MIHAMKATOPbI
»acbln 60nbIn XbINbINbIKTaWTLIH 6onaab.

Keneci TunTeri 6annaHbicTapabl OpHaTY KaxeT:
* papuobannatelc;
*  VMHdpa KbI3bin 6annaHbic.

Paguo6annaHsbic

Pagunobarinanbic 30 M-OeH apTblK KalbIKTbIKTa MYMKIH 6onagbl.
CeaHcTbl icke KOCy YLWiH, copfbl 6ackapy naHeniHae Hemece
OK B TymeciH Gacy kepek.

WUHdpa Kbi3bin 6annaHbIic

WHdpa Kbi3bin 6annaHbiC ceaHCblHbIH yakbiTbiHaa Grundfos GO
Remote copfbiHbIH 6ackapy naHeniHe b6arbiTTayFa bonagpl.

11.20 BannaHbIC CUrHanblHbIH LWMHACLI

OnekTp Ko3FanTkblwbl RS-485 kipici apkbinbl inecne 6anaHbICThl
kongangbl. banaHbic yWwiH 6ainaHbIC LWNMHACbIHA apHanFaH
nepekTep anbipbacbiHbliH Grundfos xaTTamachkl KongaHblnagbl
(GENIbus), 6yn fumapaTTbiH UHEHepPHiK ababIFbIHbIH HEMECe
H6ackapmaHbIH 6acka XyneciHiH AucneTyepneHaipy Xymneciu
KocyFa MyMKiHAiK 6epefi.

BaiinaHbIC curHanbiHbIH LWWMHACH! apKblfibl OpHaTbIfFaH MoH
CYSIKTBI ANEKTP KO3FanTKbILUTapbIH NanganaHy napameTprepiH
KawbikTaH 6epy MyMmKiH. Bip yakpiTTa copfblaaH 6annaHbICTbIH,
LUMHAChI apKblfbl MaHbI3[bl NapaMeTpep Kyni Typansl aknapar,
MblCarnbl peTTeneTiH napaMeTpriepAin WhiHarbl MoaHi,
TYTbIHbINATBIH KyaT XoHe akaynblk CUrHanbl 6epinyi MyMKiH.

Kocbimwa aknapat any yLwiH, Grundfos koMnaHusCbIHa XYTiHIHi3.

Grundfos GO Remote apkbinbl Konemimoi
Hyckay 6anmaynap caHbIHbIH 6aliflaHbICbIHBbIH
WUHacbIHbIH cu2HasbIH Kos10aHy 6apbicbiHOa

memeHdOelidi.
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11.21 BanTaynap 6acbiMAbINbIFbI

OneKTp KO3FanTKbILbIH YHEMi aNHamNbIMbIH €H, XXOFapfbl Winiri
6apbicbiHAa nanganaHyfa Hemece oHbl Grundfos GO Remote
KemerimeH TokTaTyfa 6onagsbl.

Eki Hemece ofaH aa ken yHKUMsIHBIH Bip yakbITTa XXYMbIC icTeyi
6apbiCbiHAa aNeKTP KO3FanTKbIWbl YIkeH 6acbiMabinblFbl 6ap
dYHKLMAFa COMKEC XYMbIC iCTENTIH 6onaabl.

Mbicanbl: Erep anekTp Ko3fanTKbllWbIHA CaHAbIK KipiC apKblnbl
alriHanbIMHbIH, €H Ken niniri 6epinreH 6onca, oHaa oHbIH 6ackapy
naHeni, Grundfos GO Remote apkbinbl PyyHon» (KonmeH)
Hemece OcTaHoB» (ToKTaTy) aNeKTp KO3FanTKblLLbIHbIH,
pexuMaepiH FaHa TaHgan anyra 6onagbl.

BanTaynap BGacbiMabInbIFbl TOMEHAETI KecTeae KepceTinreH:

Kocy/Toktaty Grundfos GO Remote Hemece anekTp

Bacbima. Tylimenepi Ko3FanTKbIlbIHAAFLI Gackapy naHeni CaHabIK Kipic LLinHa apkbinbl 6ainaHbIc
1 TokTaTty
2 TokTaTy”
3 KonmeH
4 ANHanbIMHbIH €H XXOfFapbl Xuniniri*
5 TokTaTty
6 TokTaTy
7 ANHanNbIMHbIH €H XXOfapbl
Xuiniri
8 AlHanbIMHbIH €H TOMEH
xKuiniri
9 Kocy
10 ANNHanNbIMHbIH, €H X0ofapbl
XKWiniri
" AlHanNbIMHbIH €H TOMEH XWiniri
12 AVHanbIMHbIH €H TEMeH
KWiniri
13 Kocy
14 Kocy

* Erep WWHa apkbinbl 6annaxelic y3inreH 6onca, anekTp Ko3fanTKbllbl NanganaHyabliH 6actanksl pexvuMiHe, mbicansl, Grundfos GO
Remote kemeri 6apbicbiHAa TaHOanfFaH HemMece aNekTp KO3FanTKbIlWbIHbIH 6ackapy naHeniHe «OcTaHOB» (TOKTaTy) peXuUMiHe KanuTbin

kenepi.
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12. TexHUKanbIK KbI3MeT KepceTy

Eckepmy

Xymbicmbl 6acmap andbiHOa copfFbl Kopezi keM
OdezeHde 5 MuHym 60libI aXXbipamabIsbi
mypfraHObIFbIHa K63 Xemki3y Kkepek. dnekmp
KopegziHiH ke30elicOK KOCbIbIN kemyi
6osiMalimbIHbIHA K63 XeMmKi3iHi3.

Eckepmy

WbiFbic cylibiIKkmbifbl NepcoHandapobiH
JXXapaKambl HeMece Xab0bIKmbIH
aKaynaHybIHbIH ce6ebi 6os1MaybIHa K63
JKemKi3iHi3.

Eckepmy

Ezep copfbl ynbl xaHe ynayubl
cylbIKmbIKmapObl aydapbin Komapy ywiH
KondaHblnambiH 6oJsica, oHOa MyHOall copFbli
nacmanfaH pemiHde xikmenedi. MyHdal
JarFOalnapda ocbiHOall COpFblIapMeH XYMbIC
6apbicbiHOa OeHcaynbiKKka muemiH 3ananobiH
anobIH anyoblH caKymbiK wapanapbiH
Kabbinday Kaxxem.

Copfbl
Copfbl TEXHUKaMbIK KbI3MET KepceTynepai Tanan etnenai.

Erep y3ak yakbiTTap 60Mbl )kyMbICChI3 Typap angbiHaa
CYMBbIKTBIKTBI KyIbIN any kaxeT 6onca, 6inikke anekTp
KO3FaNTKbILUbIHbIH, LUAMbl MEH >XanfacTbIPFbllbIHbIH apacbiHaa
CUNUKOHAbLI MablH GipHeLle TaMLWbICbIH Ceyin TacTay Kepek.
Byn 6inik HbIFbI3aaFbILLbl 6eTiHiH XabbiCbin KanyblHaH KopFangpl.

OneKTp KO3FanTKbilWbI
OneKTp KO3FanTKbILWbIH YL ainaa Gip peT Tekcepin oTbIpy Kepek.

JlarbIKTbl )XenaeTinyiH kamMTamachI3 eTy YLUiH, 3NeKTp
KO3FanTKblLWbl Ta3a 6onybl kepek. LLlaHabl yin-xanga opHaty
BGapbiCcbiHAA COPFbIHbI XUi-XWi Tazanan xaHe Tekcepin oTbipy
Kepek.

IlacTaHraH copfbinap

Ezep coprbl OeHcaynbiKKa Kayinmi Hemece ynbl

Hasap cylibIKmbIKmMapObl aydapbin Komapy ywiH
aynapbliHbI3 | kos1daHbinFaH 6osica, 6y copFbl JacmaHFaH
pemiHde Kapanaobl.

Byn xafpaiaa cepBUCTiK KbI3MET kepceTy opTarnblifbiHa apbip
Tancelpbic 6epy yakbITbiHA epTepeK ayAapbin KoTapy CyMbIKTbIfFbI
Typanbl HaKTbl aknapaT 6epinyi kepek.

Erep myHpan aknapat 6epinmereH 6onca, Grundfos dompmacsi
CEepBUCTIK KybI3MET KepceTyai XypridyaeH 6ac Tapta anagpil.

CopfblHbl KanTapyMeH 6anaHblCcTbl 6onaTblH MyMKIHAIK
LWbIFbIHOAPbIH XXOHENTYLi keTepeai.

KenTipinreH 6inik/xkanfacTbipfbil

TPE2, TPE3 copfbICbIHbIH KenTipinreH Ginik/xanfacTbipfbilbl
6ap.

OneKTp KO3FanTKbILWbIH LbIFApbIN anMay YCbiHbINaabl.

OneKTp Ko3fFanTKbIWbIH Wewin any 6apbicbiHaa, 3MeKTp
KO3FanTKbILWbIH KaiTagaH AypbIC OpHATY YLWiH, Wamabl WweLwlin
any Kepek.

Kepi xafganga 6inik akaynaHbin Kanybl MyMKiH.

XKabblk epHeMeKkTep

Kocapnbl copfbl YLUiH, COPFbIHbIH KOPMYCbIH HbIFbI3AafblLLbIMEH
Xabblk epHeMeK xeTkisineni. 68-cypeTTi kapaHbI3.

!

TMO5 7921 1613

68 - cyperT. KbiameT kepceTynep

Erep Oip copfbifa TeXHMKanbIK KbI3MET kepcaeTynep Tanan
eTineTiH 6onca, 6acka CopfbIHbIH Y3/iKCi3 XYMbIC icTey
MYMKiHZIrH KaMTamachbI3 eTy YLUiH, xabblk epHEMEK
opHaTbinagbl.

13. IcTeH wbiFapy

TPE2, TPE3 copfbiCblH NanganaHyAaH LWbifapy YLUiH, )Xeninik
aXbIpaTKbILWThI «AXbIpaTynbl» KyiHE aybICTbIPY KEPEK.

XKeninik axblpaTKbllWKa AeiHri opHanackaH 6apnblk anekTp
Xernici kepHey acTbiHAa 6onaabl. CoHAbIKTaH XababIKTbIH,
Ke3[encok Hemece CaHKLMACHI3 OblH 6anaHbICbiHbIH anbiH any
YLUIH, Xeninik axblpaTKbllTbl GrioKTay Kepek.

14. TomeH TemnepaTtypagaH Kopfay

TemeH TemnepaTtypa kesiHae KonaaHblNManTbiH CopFblnapaaH
OHbIH akaynaHyblH 6onabipmay YLiH, CYMbIKTBIFbIH TErin TacTtay
Kepek.
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15. TexHUKanbIK cunaTtramanap

15.1 Bip dhasanbIK aneKkTp KO3FanTKbIWTbI COpPFbINap
Kopek kepHeyi

1 x200-240 B - 10 %/+ 10 %, 50 I, KOpFaHbIWTbI XXepre
TyWbIKTany.

YKyMbIC KepHeyYi MeH TOK XWiniriHiH MaHi pupmansik TakTaga
KepceTinreH HoMMHanabl AepeKkTepre ConKec ekeHAiriH
TeKCepiHi3.

¥cbIHbINFaH NNaBKOBbIA CaKTaHAbIPFbILW eriweMi

3neKTp KO3FanTK-H

TUNTIK enwemi Exas. EH ken
o] [A] [A]
0,25-0,75 6 10
11-1,5 10 16

CakTaHabIpFbIWTLIH CTaHAAPTThl KanTKkbIManapbl, COHbIMEH
KaTap Te3 apekeT eTeTiH HeMece MHePLUUSNbIK CakTaHAbIPFbILLTap
KonpgaHbinagsl.

Tok aFybl

XKepre Tok afybl: < 3,5 MA (TOKTbI aybICT Ke3i).

Kepre Tok afybl: < 10 MA (Typ. TOK Ke3i).

15.2 Yw chasanbIK aNeKTp KO3FanTKbIWTbl COpFbisfiap

Kopek kepHeyi

3 x 380-500 B - 10 %/+ 10 %, 50 'y, KOpFaHbILWThI Xepre
TyWbIKTany.

YKyMbIC KepHeYi MeH TOK XWifiriHiH MaHi hupmansik TakTaga
KepceTinreH HoMMHanabl AepekTepre conkec eKeHAiriH
TeKCepiHi3.

PekomeHOOBaHHbIN pa3Mep nnaBKoro npepoxpaHurtens

OneKTp KO3F-H

TUNTIK enwemi EH as. EH kon
teB1l [A] [A]
0,25-111 6 6
1,5-2,2 6 10

CakTaHAbIpFbIWTbIH CTaHAapTThl NnaBKanapbl, COHbIMEH KaTap
Tei apeKkeT eTeTiH HeMece UHEPLUUSANbIK cakTaHAbIpFbiITap
KongaHbinagsbl.

Tok yTeukun
OneKTp KO3F-H TUN eniuemi Ary TOrbI
[kBT] [mA]
0,75-2,2
(kopek kepHeyi <400 B) <35
0,75-2,2
<5

(kopek kepHeyi > 400 B)

15.3 KipicTep/wbifbicTap

Xannbi KopbITbIHABI (XKepre TyhbiKTay)
Bapnbik kepHey xepre TynbikTanyfa barbiTTanagbl.

Bapnblk TOK )xepre TyMblKTanyra kantapbinagbl.

AGCon6GTTI eH XoFapbl KEPHEY HemMece LUEKTiK TOK

Keneci anekTp weriHeH acynap anekTp KO3fanTKblLUbIHbIH,
nanganaHy 6epikTiri MeH Te3imainiriHiH egayip KbickapybiHa anbin
Kenyi MyMKiH:

Pene 1:

TynicyablH eH a3 xykTemeci: 250 B aybic. Tok, 2 A Hemece 30 B
Typ. TOK, 2 A.

Pene 2:

TyvicyablH eH ken xykTemeci: 30 B Typ. Tok, 2 A.

GENI Knemmanapei: -5,5 - 9,0 B Typ. Tok Hemeceu < 25 MA Typ. TOK.
Backa kipic/wbifbic knemmanapsl: -0,5 - 26 B Typ. Tok Hemece
<15 MA Typ. TOK
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CaHppbIK Kipic (DI)
KipicTiH iwki xxykTemeci: > Vi = 0 B Typ. Tok. 6apbicbiHaa 10 MA.

5 B pewinri Typ. TokTafrbl (Vi > 5 B Typ. TOK yLUiH TOKCbI3)
KepHeYAiH, iLLKi )XyKTeMeci.

BenrineHreH kucelHabl ToMeH aeHren: V < 1,5 B Typ. Tok.
BenrineHreH kucblHAbI )ofapbl geHren: V > 3,0 B Typ. Tok.
cTepesuc: Xok.

OkpaHnpganfaH kabenb: 0,5 - 1,5 mm2.

Kabenbgin eH xofapbl y3blHAbIFbI: 500 M.

ALbIK KONNEKTOpMeHCbIHAbIK WhiFbic (OK)
KocbinaTtblH TOk KabineTi: TOKTbl apTTbIpyChi3 75 MA Typ. TOK,
XKyktemem TunTepi: Pe3ancTueTi Hemece/aHe MHAYKTUBTI.

75 MA TOK YyKTeMeciHiH 6apbiCbiHAa TOMEH OEHTel KepHeyi:
EH ken. 1,2 B Typ. TOK.

TokTblH 10 MA Typ. Tok BapbiCbiHAaFbl TOMEH AeHren kepHeyi:
EH ken. 0,6 B Typ. TOK.

Tok GoWbIMeH KkainTa XyKkTeniMHeH kopray: Ua.
OkpanpganfaH kabenb: 0,5 - 1,5 mm2.

Kabenbain eH xofapbl y3blHAbIFbI: 500 M.

¥kcac kipictep (Al)

KepHey curHanblHbIH AMana3soHsbil:

* 0,5-3,5B Typ. Tok, AL AU.

* 0-5B Typ. TOK *, AU.

* 0-10 B Typ. TOK, AU.

KepHey curHansi: +25 °C 6apbicbiHAa. R > 100 kOm.

Xorapbl xXymbIC TemnepaTypachl 6apbiCbiHAa TOKTbIH afybl
TyblHAAYbl MyMKiH. KaiHapAblH iLLKi KapcblnacTblfbl TOMEH
KannelHAa KanfaHabiFbliH 6akplnaHbI3.

CUrHanblHbIH AnManasoHsbl:

* 0-20 MA Typ. TOK, AU.

* 4-20 mA Typ. Tok, AL AU.

Tok curHanel: R =292 Owm.

ApTbIK XYKTeNniMHeH KopFay: Ma. KepHey MaHiH e3repTy.

Onwey 6apbiCbiHAAFbl PyKcaT: eH Ken enleHeTiH ayKbIMHaH
(Makcumangbl HyKTeHi kamTy) - 0/+ 3 %.

OkpaHpganfaH kabenb: 0,5 - 1,5 Mm2.

Kabenbain eH xofapbl y3biHAbIFbI: 500 M (MOTeHUMA enweriwiH
KocnaraHaa).

+5 B-re noTeHUus enweriwi KOCbINFaH, Xxepre TyMblKkTany, kes-
KenreH ykcac Kipic:

BapbiHwa 10 kOm KonaaHy.
KabenbaiH eH xxofapbl y3blHAbIFbI: 100M.
* TPE3 (D)-S: Grundfos caHAbIK AaTuyuriH faHa KongaHblnagbi.

¥Kcac wbiFbic (AO)

Tek arbiMAarbl WbIFbIC MBHI.
KepHey curHan:

» [umanason: 0-10 B Typ. ToOK.

*  MuHMManbHas Harpyska Mexxay aHanoroBbliM BbIXOLOM U
3asemneHnem: 1 kOm.

» Kbicka TymblkTanygaH kopray: Ma.
Tok curHansb:
* [Ownana3soHbl: 0-20 n 4-20 MA Typ. TOK.

» ¥Kcac LWbIfbICbl MEH epre TyMbIKTany apacblHAarbl eH ker
xykteme: 500 Om.

» Tisbek axblpaTblnbiMbiHaH KopFay: Wa.

Pykcart: eH ken enweHeTiH aykbiMHaH - 0/+ 4 % (eH Kemn HyKTeHi
KamTy).

Okpanpganfax kabeni: 0,5 - 1,5 mm2.

Kabenbgin MeiniHwe xofapbl y3blHAbIFLI: 500 M.



Pt100/1000 (PT) kipicTepi

TemnepaTypa gnanasoHbl:

+ -30 °C (88 Om/882 Om) kem emec.

* +180 °C (168 Om/1685 Om) apTblk emece.

* ©nweynepaeri pykcat: = 1,5 °C.

Onwey 6apbicbiHaarbl pykcat 6epeTiH kabinet: < 0,3 °C.
[OunanasoHabl aBToMatThl aHbikTay (Pt100 Hemece Pt1000): Na.
[aTumkTiH akaynbifbl Tyupansl curHan: Ne.
OkpaHpganfaH kabenb: 0,5 - 1,5 mm?2.

Kbicka ceimgap ywiH Pt100 kongaHy.

¥3bIH cbimaap yuwiH Pt1000 konaaHry.

LigTec aaTuuk Kipici
Grundfos LigTec gaTtuurid FaHa Kongasy.
OkpaHpanfaH kabenb: 0,5 - 1,5 Mm2.

Grundfos (GDS) caHAbIK AaT4YWriH Kipici MEH WbIFbICHI

Grundfos caHAblk 4aTYuriH FaHa Kongaty.
Kopek ke3si (+5 B*, +24 B)

+5 B:

+ LWeiFbic kepHeyi: 5 B TypakTbl TokTa - 5 %/+ 5 %.
» EHken Tok: 50 MA TypakTbl TOKTa (TEK KOPEK).

» KanTa xyktenyaeH kopray: Ma.

+24 B:

* Wwifbic kepHeyi: 24 B TypakTbl TokTa - 5 %/+ 5 %.
» EHken Tok: 60 MA TypakTbl TOKTa (TEK KOPEK).

« Kanta xyktenyaeH kopray: M.

* TPE3 (D): Grundfos caHabIK gaTuuri yLwiH faHa KonaaHbinaabl.
CaHpablIK WhIfbIC (pene)

MoTeHuMancbi3 aybICTbIPbINbIN KOCbINATbIH Ty#icynep.
KonpaHbiny yakbITblHAAFbl TYMICYNepaiH eH Killi XXyKTemeci:

5 B TypakTtbl TokTa, 10 MA.

OkpaHpanfaH kabenb: 0,5 - 2,5 mm2.

KabenbaiH MenniHwe xofapbl y3blHAbIFLI: 500 M.

BannaHbIc WMHACbIHbIH Kipici

Grundfos wuHacbklHbIH xaTTamackl, GENlbus xatTamachi,
RS-485.

OkpaHganFfaH yuw xenini kabene: 0,5 - 1,5 mm2. Kabenbain

MeuniHwWe >xofapbl y3blHAbIFbI: 500 M.

15.4 Backa TexHuKanblk aepektepi AMY (anekTpni MarHUTTIiK
yunecimainiri)

TypfblH ayaaHaap, wekcis tapaty, FOCT P 51318.11 (CISPR 11),

B TtabbiHa, 1 To6GbIHa calikec.

OHepkacin ayaaHaap, wekcis Tapaty, F[OCT P 51318.11
(CISPR 11), A TabbliHa, 1 ToObIHa calikec.

KockiMwa aknapattap any ywiH, Grundfos komnaHusicbIMeH
GannaHbICbIHbI3.

KopfaHbiw papexeci
CrtaHpapTThbl: IP55
Tancblpbic 6olblHWa: IP66
OkLaynay CbIHbIObI

F

TapTy caTtTepi

TapTyAablH XOFapfbl

Knemma BypaHaa enwemi caTi

[Hw]
L1,L2,L3,L,N M4 1,8
NC, C1, C2, NO M2,5 0,5
1-26uA,Y,B M2 0,5

ObIObICTLIK KbICbIM AeHreni
CopfblHbIH AblObICThI KbicbIM AeHreni 70 gbaax (A) acnangbl.

Kaszakwa (KZ)



(Z)1) emiecey

16. AKaynbIKTbIH angblH any XXaHe Xok

Eckepmy

Knemmanbik Kkopan KaknafrbiH wewin anap andbiHO0a copFbl Kopezi eH 6onmaraHda 5 MuHym 60lbi
aXblpambliFaHObIFbIHA KO3 XXeMmKi3iHi3.
Anekmp KopeziHiH ke30elicoK KOCbI/ly MyMKiHOi2iH 60/10bIpMay Kepek.

Eckepmy

LWbiFbic cylibIKMbIFbIHBIH NePCOHaI XapaKkambiHa Hemece xa60biK aKaybiHbIH ce6e6i 60sIMaybiHa KO3 XemKisy

Kepex.

Akay

Cebebi

Yo ablH MyMKiH 6onaTtbiH aaici

1. OnekTp KO3FanTKbIWbl iCKE KOCKaHHAH
KeNiH XyMbIC icTemengi.

a) Xenige KyaT Xok.
b) CakTaHAbIpFbILITAP XaHbIM KETKEH.

C) OneKTp KO3FanTKbIWbIHbIH akaynbifbl.

a) Xeni KoperiH Tekcepy.

b) CakTaHObIpPFbLILTHI TEKCEPY, KAXETTIriHe
Kapamn — anmacTbipy.

C) OneKTp KO3FanTKbILbIH anMacTbipy.

2. QnekTp KoperiH kocy 6apbiCbiHAAFbI
3MEKTP KO3FaNTKbILbIHLIH aBapUATbIK
curHarnsit.

a) KosFanTKbILTLIH 371EKTP KOPEeri oK.

b) Kabenb KocbinbiMbl anicipereH Hemece
akaynel.

C) ONeKTp KO3FANTKbILLbIHBIH OpamMbl
akaynel.

d) CopfblHbIH MexaHuKanblk 6rokka Tycin
Kanybl.

a) XKeni koperiH xaHe/Hemece
CaKTaHAbIPFbILUTHIH AYPBICTBIFbIH TEKCEPY.

b) Kabenbaik KocbinbiMabl TEKCEPY.

C) ONeKTp KO3FanTKbILWbIH anMacTbIpy.

d) CopfbIHbIH XYMbIC AGHreneriHiH
KanLwblnaHbin KanybliHa anbin keneTiH
CbIPTKbI KOCbINbIMAAp 60MybIH TEKCEPY.

3. OneKkTp KO3FanTKblLWbIHAAFbI KE34ENCoK
aBapus.

a) KopekTiH ke3eHaik KepHeyi TbiM TOMeH
HeMece TbIM XOoFapbl.

b) CopfbIHbIH TbIM TEMEH
aunddepeHumanbl KbiCbIMbl.

a) Eni kepHeyiH Tekcepy.

b) CopfblHbl TaH4ay AYPbLICTLIFbIH TEKCEPY.

4. OneKkTp KO3FanTKblLbIHAH aBapusanblK
curHarn, 6ipak copfbl XXyMbIC icTeMengi.

a) Kopek ke3iHiH akaynblfbl.
b) CakTaHObIPFbIWTHIH aKaysbifbl.

a) Kopek KanHapblH TeKkcepy.
b) CakTaHObIPFbILTHI TEKCEPIHI3.

5. CopfbiHbIH TYpPaKCbI3 OHAIpIMAInNiri.

a) Copfbl KipiciHAeri TbIM TOMEH KbICbIM.

b) Kybbip Hemece copfbiHbIH kel xeprnepi
nacTaHfaH.

c) Copfbl aya copbin anagpl.

a) Copfbil TipeyiliH apTTbIpy.
b) Copfbl xaHe/Hemece Kybbipabl TazapTy.

c) XKyiieaeH ayaHbl LWbIFapy.

6. Coprbl XyMbIc icTengi, bipak cy 6epinici
XKOK.

a) Copfbiw KyObIp HEMECe CopfFbl NaMeH
nacTaHfaH.

b) Kabbingay Hemece kepi knanangap
xabblK KyniHae bnokra.

c) Copfbiw Kybbipaarel arynap.

d) Copfblw KyObIpMEH HEMECE COPFbIMEH
ayaHbl copbin any.

a) Copfbl )eHe/Hemece KyOblpabl TasapTya.
b) Knanangap AypbICThIFbIH TEKCEPY.

¢) KybbipabiH akaynaHraH 6enekTepiH
anmacTbipy.

d) KybbIpablH xaHe/HemMece COPFbIHbIH
6alnnaHbICbIHbIH repMeTUKanblfblH TEKCEPY.

7. AXblpaTblfiFaHHaH KeWiH COpfbl Kepi
OarbITTa anHanagbl.”

a) Copfbil KyObIpbIHAAFEI aFynap.
b) Kabbingay Hemece kepi knanaH
akaynebl.

c) CopfbiHbIH kabbingay Hemece Kepi
KnanaHgapbl allblK )XeoHe XxapTbinam
aKbllW KyriHOe 6rokTanfaH.

a) Copfbl xaHe/Hemece Kybbipabl TasapTy.
b);c) Knanangap AypbICTbIFbIH TEKCEpYy.

8. BiniK HbIfbI3AarbIWbIHAH aFy.

a) binik HbIFbI3AAFbILLBIHBIH akaybl.

a) binik HbIFbI3gafbIWbIH @aNMacTbIpy.

9. Wysinga.

a) Copfbl KaBUTaALUACHI.

b) Copfbl 6iniriHiH kaTe opHanacyblHaH
COpPfFbIHbIH, €PKiH ariHana anvaybl
(yvkenicke Kapcbinbik).

¢) KOHAbIPFbIHbIH )XaHFbIPbIFbI.

d) Coprblaa 6acka 3aTTapAabliH 60nybl.

a) CopfblHbl TaHAay AYPbICTLIFBIH TEKCEPY.

b) CopfbiHbl 0cbl Hyckaynbik TanantapbiHa
CoNKec opHary.

c) CopfbIHbIH X8He/Hemece inecne
abAbIKTbIH TaH4aNbIMbIHbIH AYPbICTbIFbIH
Tekcepy.

d) CopfblHbl Ta3apTy.

* Kocankbl COpfbIHbIH KOCarKbl COPFbifibl OpHaTbINbIMAAPbIHAA Ken Xafqannapaa eH Killli XXyKTeMeMeH XXyMbIC icTelTiH 6onaabl.
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17. ByMbiMAabl Kaaere xapaTy

LekTi kynaiH Herisri enwemaepi 6onbin TabbinaTelHAAP:

1 xeHAey HeMece aybICTbIpy KapacTblpblnMaraH 6ip Hemece
GipHelue Kypamaac 6enikTepain iCTeH LWbIFybI;

2 nanganaHygblH 3KOHOMUKanbIK TUIMCI3AiriHe anbin KeneTiH
XKeHOeYre XaHe TeXHMKanbIK KbI3MeT kepceTyre LWblfbIHAapabiH
yriFatobl.

ATanfaH KypbInifbl, COHbIMEH KaTap, Topantap MeH benwektep
9KOMNornsa canacblHga XeprinikTi 3aHHamarnblk TananTapfa cankec
XWHanybl )XaHe kajere xapaTbinybl THiC.

18. JambiHpaywbl. KbiaMeTTik Mep3imi

HavibiHgaywbl:

Grundfos Holding A/S KoHuepHi,

Poul Due Jensens Vej 7, DK-8850 Bjerringbro, flaHus*

* HaKTbl AanblHOAyLWbl e XababIKThiH hrpManblk TaKkTallacbiHaa
KepceTinreH.

HavibiHaaywbeiMeH exineTTi TynfFa/imnopTayLwb™*:

«pyHadoc Uctpay» XKAK

143581, Mackey obnebickl, icTpa ayaaHsl,

Masno-Cnob6opck a/k, Ilewkoso aybinbl, 188-yn

** UMNOPTTLIK Xabablkka KaTbICTbl kKepceTinai.

YKababIKTbIH KbiI3aMeTTik Mep3iMi 10 Kbingbl Kypanabl.

TexHukanblk esrepictep 60mybl MyMKiH.
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BUHaXouund|]

MpunoxeHue 1.

p [6ap]
Tun nacoca 20°C 60 °C 90 °C 110 °C 120 °C 140 °C
TPE2 (D), TPE3 (D) 32-80 01 041 0.2 09 15 31
TPE2 (D), TPE3 (D) 32-120 01 01 0.2 0.9 15 31
TPE2 (D), TPE3 (D) 32-150 01 041 0.4 11 17 33
TPE2 (D), TPE3 (D) 32-180 01 0.2 06 13 19 35
TPE2 (D), TPE3 (D) 32-200 0.2 04 0.9 16 22 38
TPE2 (D), TPE3 (D) 40-80 01 01 02 09 15 31
TPE2 (D), TPE3 (D) 40-120 01 01 02 0.9 15 31
TPE2 (D), TPE3 (D) 40-150 01 041 05 12 18 34
TPE2 (D), TPE3 (D) 40-180 01 01 06 13 19 35
TPE2 (D), TPE3 (D) 40-200 01 0.2 0.7 14 20 36
TPE2 (D), TPE3 (D) 40-240 01 03 0.8 15 21 37
TPE2 (D), TPE3 (D) 50-60 01 01 05 12 18 34
TPE2 (D), TPE3 (D) 50-80 041 03 0.8 15 21 37
TPE2 (D), TPE3 (D) 50-120 04 06 11 18 24 40
TPE2 (D), TPE3 (D) 50-150 06 08 13 20 26 42
TPE2 (D), TPE3 (D) 50-180 07 0.9 14 21 27 43
TPE2 (D), TPE3 (D) 50-200 0.9 11 16 23 29 45
TPE2 (D), TPE3 (D) 50-240 0.9 11 16 23 29 45
TPE2 (D), TPE3 (D) 65-60 01 01 02 09 15 31
TPE2 (D), TPE3 (D) 65-80 01 01 03 11 17 33
TPE2 (D), TPE3 (D) 65-120 01 0.2 06 14 2 36
TPE2 (D), TPE3 (D) 65-150 041 0.2 07 15 21 37
TPE2 (D), TPE3 (D) 65-180 03 05 10 18 24 39
TPE2 (D), TPE3 (D) 65-200 06 08 13 21 27 42
TPE2 (D), TPE3 (D) 80-40 01 01 03 1 16 3.2
TPE2 (D), TPE3 (D) 80-120 01 03 0.9 15 21 37
TPE2 (D), TPE3 (D) 80-150 01 03 0.9 15 21 37
TPE2 (D), TPE3 (D) 80-180 03 05 11 17 23 39
TPE2 (D), TPE3 (D) 100-40 01 01 04 11 17 31
TPE2 (D), TPE3 (D) 100-120 01 01 06 13 19 35
TPE2 (D), TPE3 (D) 100-150 01 0.2 07 14 2 36
TPE2 (D), TPE3 (D) 100-180 041 03 0.8 15 21 37
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MHdopmMaums o noaTBepXKAeHUM COOTBETCTBUS

RU

Hacocbl TPE, TPE D cepTudunumnpoBaHsl Ha
COOTBETCTBME TPEOOBAHNAM TEXHUYECKNX PErflaMeHToB
TamoxeHHoro coto3a «O 6e30macHOCTN HU3KOBOSBTHOMO
obopynoBaHusa» (TP TC 004/2011),

«O B6e3onacHOCTU MaLIVH 1 0b6opyaoBaHUSA»

(TP TC 010/2011), «OnekTpomarHMTHas COBMECTUMOCTb
TexHunyeckux cpeactsy (TP TC 020/2011).

CepTudurkaT COOTBETCTBUS:
Ne TC RU C-DK.AM130.B.01172
cpok gencteus go 08.12.2019r.

WcTpa, 9 nekabpsi 2014 r.

KZ

TPE, TPE D copfbinapbl KegeH ogafbiHbIH
pernaMeHTTepi TexXHMKanbIk TananTapbliHbIH
coevikecTiriHe cepTudukaTTanfaH «TemeH BONbTThI
xabablKkTapablH Kayincisgiri Typansi» (TP TC 004/2011),
«MawwmHanap mMeH xabablKTapablH Kayincisgiri Typanbi»
(010/2011 TP TC), «TexHuKkanblK KypanaapablH
anekTpoMarHuTTik yunecimginiri» (TP TC 020/2011).

CoWkecTik cepTudukaThbl:
Ne TC RU C-DK.AN30.B.01172,
»apamgbinbik Mep3imi 08.12.2019.

.

KacaTkuHa B. B.
PykoBoautenb oTaena kayecTBa,
3KOMOrUN 1 OXpaHbl Tpyaa
00O IpyHadoc UcTtpa, Poccus
143581, MockoBckasi obnacTb,
WICTpUHCKMIA panioH,
nep. Ilewkoso, 4.188
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SOJpunis) MMHELINOY

Poccuiickaa ®epepauus

OOO lpyHadoc

111024, Mocksa,

¥n. ABmamoTopHas, a. 10, kopn.2, 10 atax,
oduc XXV. busHec-ueHTp «ABnannasa»
Ten.: (+7) 495 564-88-00, 737-30-00

dakc: (+7) 495 564 88 11

E-mail: grundfos.moscow@grundfos.com
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Pecny6nuka Benapycb

dunnan OO0 pyHAdoc B MuHcke
220125, r. MuHck,

yn. WadapHsaHckas, 11, od. 56,
BL «MopT»

Ten.: +7 (375 17) 286-39-72/73
dakc: +7 (375 17) 286-39-71
E-mail: minsk@grundfos.com

Pecny6nuka KaszaxctaH
pyHadoc Kazaxctan XKLIC
KasakctaH Pecny6nukacel, KZ-
050010 AnmaTsbl K.,

Kek-Tebe wwafblH ayaaHbl,
Kbi3-)XKibek kelueci, 7

Ten: (+7) 727 227-98-54

dakc: (+7) 727 239-65-70

E-mail: kazakhstan@grundfos.com
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