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lpedynpexdeHue

lpexde yem npucmyname kK pabomam no
MoHmaxy obopydoeaHusi, Heo6xo0umMo
8HUMamesibHO u3y4ums OaHHbIU GOKyMeHm.
Monmasx u akcnnyamayusi o6opydoeaHusi
dosmkHbI Mpoeodumbcsl 8 coomeemcmeuu ¢
mpe6boegaHusiMu 0aHHO20 OOKyMeHma, a makxe
8 coomeemcmeuu ¢ MeECMHbIMU HOPMamMu U
npasunamu.

1. YKa3aHus no TexHuKe 6e3onacHocTu

lpedynpexdeHue

Akcnnyamayust daHHO20 060pydosaHusi 0JKHa
npou3zeodumbcs nepcoHasiom, esiaderowum
Heob6xo00umMbIMU OJist 3M0O20 3HaHUSIMU U
onbimom pabomesl.

Jluya c oepaHu4YeHHbIMU hu3uyecKUMU,
YyMCMeeHHbIMU 803MOXXHOCMSIMU, C
O2paHuUYeHHbIMU 3PeHUEM U CJTYXOM He OOJKHbI
donyckambcsl K 3Kcslyamayuu 0aHHO20
ob6opydoeaHusi.

Hdocmyn demeli Kk 0aHHOMY o60opydoeaHuro
3anpeujeH.

11 OO6wue cBeaeHUA 0 LOKYMEHTe

MacnopT, PykoBoACTBO MO MOHTaXY M 3KCNIyaTaumMm CoaepxuT
NPUHUMNMAanbHbIE YKadaHus, KOTOPble AOSKHbI BbIMONHATLCS NPy
MOHTa)e, 3KCnyaTaumm u TEXHUYEeCKoM 06CnyKnBaHUN.
MoaTomy nepen MOHTaXXOM M BBOAOM B 3KCMyaTauuio OHU
06513aTeNbHO A0MKHbI ObITb N3y4YEHbl COOTBETCTBYHOLWUM
o6CcnyxuBaoLWmMM nepcoHanom unu notpedutenem. JaHHbli
OOKYMEHT [OJTKEH MOCTOSAHHO HAaXOAUTHLCS Ha MecTe
akcnnyaTtaumm o6opyaoBaHus.

Heobxoanmo cobntogath He Tonbko obme TpeboBaHus No
TexHuke 6e3onacHoCcTW, MpuBeAeHHble B pa3aene 1. YkasaHus o
mexHuke 6e3onacHocmu, HO U cneunanbHble ykazaHus no
TexHuke 6e3onacHOCTU, NPUBOAMMbIE B APYrUX paszenax.

1.2 3HayeHue CMMBOJIOB U HaAMNUCeW Ha nsgenuun

Yka3saHus, noMeLLeHHble HENOCPEACTBEHHO Ha 06opyAoBaHUy,

Hanpumep:

+ cTperka, ykasblBalolasi HanpasneHne BpaLleHns,

» 0603HaveHne HanopHoro naTpybka Ans nogayn
nepekaynBaemoi cpeapl,

OOIMKHbI cobniofaTbesi B 0653aTeNbHOM NOPSAKe M COXPaHSATLCS
Tak, YToGbl UX MOXHO ObINO NPOYMTATL B NIOGON MOMEHT.

1.3 KBanudwmkauunsa n obyyeHume obcnyxumBatoLLero
nepcoHana

MepcoHarn, BeIMOMHSAWMIA 3KCMnyaTauuio, TeXHUYeckoe
o6cnykMBaHue 1 KOHTPOJIbHbLIE OCMOTPbI, @ TaKXe MOHTaxX
060pyaoBaHNSA, OOMKEH UMETb COOTBETCTBYIOLLYHO BbINOMHAEMON
paboTe kBanudgukauuo. Kpyr BONpocoB, 3a KOTopble NepcoHarn
HeceT OTBETCTBEHHOCTb U KOTOPbIE OH AOMKEH KOHTPONUPOBAT,
a Takxe 061acTb €ro KOMNeTeHL M AOMKHbI TOYHO
onpefenaTbcs noTpebutenem.

1.4 OnacHble nocneacTBUA HeCOGNOAEHUSA YKazaHUN
rno TexHuKe 6e3onacHoCTU

HecobntogeHune ykaszaHuii no TexHuke 6€30nacHOCTM MOXeT
noeneyb 3a coboi:

* onacHble NocneacTBUs AN 340POBbS U XKM3HW YeroBekKa;
* CO37aHue onacHOCTM AN OKpY»KatoLle cpeabl;

* aHHYNMpOBaHWe BCeX rapaHTUIHbIX 0653aTenbCTB No
BO3MeLLeHMIo yuepba;

* OTKa3 BaXKHeWLWunX yHKLMIN 060pyaoBaHus;

* He4eWNCTBEHHOCTb NPeAnMCaHHbIX METOAOB TEXHUYECKOro
06CnyXMBaHUS U PEMOHTa;

* OMacHy CUTyaumnio A4s 300POBbS U XKU3HU NepcoHana
BCNeaCTBME BO34ENCTBUS INEKTPUYECKMX UM MEXAHUYECKUX
aKTopoB.



1.5 BbIinonHeHue paboT c cobnogeHMEM TEXHUKU
©e3onacHocTH

Mpw BbINONHEHWUM paboT AOMKHBLI CO6MNAATLCS NPUBEAEHHbIE B
[aHHOM [JOKYMEHTE yKa3aHusi Mo TexHWke 6e30nacHoCTy,
CyLLEeCTBYIOLMNE HALMOHAMbHbIE MPEANUCaHUS MO TEXHUKE
6e30nacHoOCTH, a Takxe Ntobble BHYTPEHHUE NpeanucaHus no
BbINOMHeHMo paboT, akcnnyaTaunm 060pyaoBaHNs U TEXHUKE
6esonacHoCTu, AelCTBYyOLWMNE Yy NOTpebuTens.

1.6 YkasaHuA no TexHUKe 6e3onacHocTu Aonsa
notpebuTtensa unu obcnyxuBalowwero nepcoHana

+ 3anpeLleHo 4eMOHTMPOBAaTb UMeILLMeCcs 3alnTHbIe
orpaxaeHus NoABWXHbIX Y3I0B 1 feTanein, ecnu
obopyaoBaHne HaxoaUTCA B aKCNyaTauuu.

* Heo6x0aMMO UCKNIOUYNTL BO3MOXHOCTb BO3HUKHOBEHUS
0nacHOCTW, CBSA3aHHOW C 3NEKTpo3Hepruen (onee noagpobHo
CMOTpUTe, Hanpumep, npegnucannsa MY3 n MecTHbIX
3HeprocHabxatoLwmx NpeanpusaTui).

1.7 YkasaHus No TeXHUKe 6e30MacHOCTHU Npu
BbIMOJIHEHUN TeXHUYECKOro o6CcnyXXUBaHuA,
OCMOTPOB U MOHTaxa

MoTpebuTtens gomkeH obecneynTb BbINONHEHNE BCeX paboT no
TEXHUYECKOMY 0BCINyXMBaAHMWIO, KOHTPONbHBIM OCMOTPaM U
MOHTaXy KBanMuuMpoBaHHbIMK crieLyanuctamu,
[OMYLWEHHbIMU K BbINONTHEHUIO 3TUX paboT 1 B JOCTATOYHOM Mepe
03HAKOMIEHHbIMU C HUMU B XOAe NOAPOGHOro nyyeHunsi
pyKOBOACTBA MO MOHTaXy W 3KCnnyaTauum.

Bce paboTbl 06513aTENBLHO AOMXHBI NPOBOAUTLCS NPU
BbIKIIOYEHHOM 060opyaoBaHuu. [lomkeH 6e3ycrnoBHo cobrtogaTbes
nopsiaoK AENCTBMI NpY OCTaHOBKE 060pyA0BaHNSA, ONMUCAHHBIN B
PYKOBOZCTBE MO MOHTaXy M aKcnyaTauum.

Cpasy e no okoH4YaHuu paboT AOMKHbI ObITb CHOBA
YCTaHOBIEHbI UMW BKIOYEHbI BCE IEMOHTUPOBAHHbIE 3aLUUTHbIE
1 NpefoxpaHUTerbHble YCTPOMCTBA.

1.8 CamocTosaTenbHoe nepeobopynoBaHue u
M3roToBIIeHME 3anacHbIX y3N0B U AeTaneun
MepeobopynoBaHue nnu MoamdukaLuio yCTponcTs

paspeliaeTcs BbIMOMHATL TOMbKO MO COrnacoBaHUIo C
n3roToBUTENEM.

®dupmeHHble 3anacHble y3nbl U eTanu, a Takke paspeLUeHHble K
MCMNonb30BaHWI0 PUPMON-N3roTOBMUTENEM KOMMNIEKTYIOLLME,
npuaBaHbl 06ecneynTb HadeXHOCTb aKkcnyaTauuu.
[MpumeHeHne y3noB v getanen Apyrux npomsBoanTenen MoxeT
BbI3BaTb OTKa3 M3roTOBUTENS HECTU OTBETCTBEHHOCTb 3a
BO3HMKLUME B pe3ynbTaTe 3TOro NocneacTeus.

1.9 HeponycTumble pexumbl 3Kkcnnyatauum

OkcnnyaTauMoHHas HaJeXHOCTb NocTaBnsiemMoro o6opygoBaHus
rapaHTUpyeTCcs TOMbKO B Cllyvae NPpUMEHEHUSI B COOTBETCTBUN C
hyHKUMOHaNbHbLIM Ha3HayeHneM cornacHo pasgeny 6. O6racme
npumeHeHus. NpeaenbHO 4ONYCTUMbIE 3HAYEHUS!, yKa3aHHbIe B
TEXHUYECKUX AaHHbIX, 4OMKHbI 06513aTeNnbHO cobnoaaTbesa BO
BCEX crny4yasx.

3anpeuweHa akcnayamayusi Hacoca 6e3 3auwumal
anekmpodsuz2amersi (a@momama 3auwumal
deuzamenisi unu menaoeozo pese, 1U60
aHaso2o8) om nepekoca ¢pas u nponadaHusi
gha3bl, nepezpy3KuU, MOHUXEHHO20 U
noebIWeHHO20 HanpsKeHUss numaruwel cemu!

HeebinonHeHue daHHO20 mpeboesaHus
BHumaHue
siensiemcsi

HapyweHuem ycroeguli 3Kcrnsyamayuu Hacoca, u
2apaHmus Ha Hacoc npekpawaemcs. [pu
aKkcnnyamayuu Hacoca 6e3 ykazaHHOU 3aujumal
ecsi omeemcmeeHHOCMb 3a noepexoeHue
Hacoca eo3/lazaemcsi Ha KOHEYHO20
nonb3oeamerns.

2. TpaHcnopTupoBaHUe U XpaHeHune

TpaHcnopTupoBaHue o6opynoBaHNAa crieqyeT NPpoBOAUTL B
KPbITbIX BaroHax, 3akpbITbiX aBTOMaLUNHAX, BO3AYLWHbIM, PEYHbIM
NGO MOPCKUM TPAHCNOPTOM.

YcnoBusa TpaHCNopTUpoBaHns 060pyAoBaHNs B HacTu
BO3/ENCTBNA MeXaHN4YeCcKknx (pakTopoB AOMKHbI
cooTtBeTcTBOBaTh rpynne «C» no FOCT 23216.

Mpwv TpaHcnopTUPOBaHWU ynakoBaHHOE 060pyA0BaHNE OOMKHO
GblTb HA[IEXKHO 3aKpENSIeHo Ha TPaHCMOPTHbLIX CPEACTBax C
Lenbio NpefoTBpaLLeHNsl CaMOMNPOU3BONbHbIX NepPEMELLEeHN.

YcnoBusi xpaHeHUst 060pyA0BaHNs AOMXKHbLI COOTBETCTBOBATH
rpynne «C» TOCT 15150.

MakcumanbHbIN Ha3dHaYeHHbI CPOK XpaHeHus cocTasnseT 1 rog,.

B TeueHwne Bcero CpOKa XpaHeHusa KoHCcepBaLlua He Tpe6yeTc;|.

TemnepaTtypa xpaHeHus
Hacoc: o1 -20 °C po +60 °C.
OnekTpoasuratens: ot -20 °C go +70 °C.

SneKTpo,qamraTenm OOJDKHbl XPaHUTbCA B 3aKPbITOM, CYXOM U
XOopoLwo npoBeTpuBaeMomM nomMmeLleHnn.

IMpu xpaHeHuu anekmpodeuzamenel MMS
cnedyem He MeHee 00HO20 pa3a 8 Mecsiy,
8pYyYHYyo npoeopayueams 8as

anekmpodeuzamensi. Ecnu anekmpodsuzamesns
HaxoouJicsl Ha XpaHeHUU ceblwe 00Ho20 200a,
Heobxodumo paszobpamb U Nposepumb
epawaroujuecss demasu anekmpodsuzamersisi
neped e20 MOHMaXoM.

3neKTpo,qamraTenb He [OoJIXXeH noaBepratbcs BO3JENCTBUIO
NPAMbIX COJTHEYHbIX nyqul.

B cnyyae xpaHeHUsi HACOCHOTO arperaTa nocrie UCrnoNb30BaHNs,
HeobxoaMmo obecneynTb 3aluTy OT 3aMep3aHuns Unm
MCNonb30BaTb MOTOPHYIO XKUAKOCTb, YCTONYMBYHO K HU3KUM
Temnepartypam.

Ecnwn Hacoc pacnakoBaH, ero cnefyet XpaHUTb B
rOPMU30HTarbHOM MNOJIOXEeHUN C NPUMEHEHNEM COOTBETCTBYHOLLUX
onop unn B BEPTUKANbHOM MNONOXEHUU Tak, 4TOObI HE OonyctuTb
BO3MOXHbIX NepeKoCcoB Barna.

Heob6xoaumMo NCKMUYnNTb BO3MOXHOCTb CKaTbIBAHUSA UMK
nageHusa ¢ BbICOTbl HAcoca.

Cnocob xpaHeHust Hacoca Ha ornopax fnokasaH Ha pwuc. Puc. 1.

/\ AN /\

/.

TMOO 1349 2495

Puc. 1 lNonoxeHne Hacoca Npu XpaHeHun

3. 3HayeHume cMMBOJIOB U HaanNucen B
OOKYyMeHTe

lMpedynpexdeHue
HecobnrodeHue 0aHHbIX yKa3aHul Moxem

A umMems onacHble 0Jis 300poebsi nodel
nocnedcmaus.
lMpedynpexdeHue
HecobnrodeHue 0aHHbIX yKa3aHul Moxem
cmamb nNPUYUHOU NopaxeHus 3/IeKMpuUYeCcKuUM
MOKOM U uMemb onacHble 07151 XU3HU U
300poebs rodell nocsedcmaus.
YkazaHusi no mexHuke 6e3onacHocmu,

HeabINoJIHeHUe KOomophbIX MO)Kem e8bi38amb
BHumaHue

omka3 o6opydoeaHusi, a makxe e2o
noepexoeHue.

Pexkomendayuu unu ykasaHusi, o6reaqaroujue

Yka3aHue | pabomy u o6ecneyuearoujue 6e3onacHyro

aKcnayamayuro o6opydoeaHus.

Pycckum (RU)
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4. O6wwue cBegeHust 06 usgenum

[laHHbI OKYMEHT pacnpoCTpaHSeTCsA Ha CKBaXXUHHbIE HAcOChI
SP, SPE, SPM c norpyxHbimu anektpogsuratensamun Grundfos
MS/MMS wnu Franklin.

Ecnn Hacoc obopynoBaH anekTpoasuratenem noboro gpyroro
npounsBoanTens, oTinyHbiM ot Grundfos MS nnn MMS, npumuTe
K CBEEHMI0, YTO TEXHUYECKME [laHHble aneKkTpoaBuraTens MoryT
OTNMYaTbhCA OT AaHHbIX, NPUBEAEHHbIX B JaHHOM PyKkoBoACTBE.

CkBaxuHHble Hacockl SP, SPE, SPM npegHa3HayeHbl gns
YyCTaHOBKM B CKBaXknHax gunametpom ot 4 aiovimos (DN 100) un
obecneuunBatoT nogavy go 280 m3/u.

Grundfos noctaBnset Hacocbl SP (SP 1A- SP 215),
N3roTOBMEHHbIE N3 XPOMOHUWKENEBOWN CTanu, matepuan

DIN W.Ne1.4301 (AISI 304). Npwn nepeka4ynBaHnn XonogHon BOAbI
UINW BOAbI C HU3KMM COAEep)KaHMeM XJITopuaoB 3To obecneynsaet
BbICOKYH M3HOCO- U KOPPO3MOHHYI CTONKOCTb.

[ns nepekayvBaHUsi arpeCCUBHbIX XUAKOCTEN NOCTABNSATCS
HacoCbl, N3rOTOBJIEHHbIE 13 BbICOKONErmpoBaHHbIX
XPOMOHMKENEBbIX CTanen, B YaCTHOCTU:
- Hacocbl cepumn SP...N/SP A...N, maTtepnan DIN W.Ne1.4301
(AISI 316);
- Hacocbl cepun SP...RISP A...R, matepuan DIN W.Ne1.4539
(AISI 904L).

Bo3MOKeH Takxe BapuaHT KOMMMEKTaLum Hacoca LIHKOBbIM
aHOAOM A8 KOPPO3UOHHOM 3aLuThl. ATO LienecoobpasHo
MCMOMb30BaTh, HANPUMep, AN nepekavynBaHns MOPCKOMN BObI.

[ns ocywecTBneHns ocobbix TpeboBaHMiA, BO3HUKAKOLWMX B
TEXHOMNOrMN O4YNCTKM CTOYHbIX BOA, COAEpX)aLLnx
HedTenpoayKTbl, NpUMeHstoTcs Hacockl cepun SP...E, B KoTopbIx
peanuaoBaHa TWwaTenbHO NpoAyMaHHas KoMOMHaLuus
maTtepumarnos, BKMOYaloLLas XpOMOHUKENEBYIO CTalb, BUTOH,
TednoH n kepamuky. Bce oTBeTCTBEHHbBIE AeTanu, Hanpumep,
Ban, paboyune Koneca n NPOMexXyTOUYHbIe Kamepbl U3rOTOBMEHbI
13 XPOMOHWKeNneBon ctanu. dnekTpuyeckne kabenu nmetot
TednoHoBY0 060M04Ky. YNNOTHEHNS BbIMOMHEHbI U3 MaTtepuana,
obnapatoLero o0co6eHHO BbICOKOW YCTONYMBOCTLIO K KOPPO3UU 1
K BO3ENCTBUIO XUMUKATOB, @ MOALUNMHMKN - 3 KOMOUHAaLMK
TBEpPAOro cnnasa C KepaMuKOW.

CreuunanbHO CNpOEKTUPOBaHHbIE ANS 3alUThl OKpYXatoLLen
cpefbl, NorpyxHele akonorunveckune Hacocol SP A...NE, SP...NE
YCTOWYMBbLI K BO3AENCTBUIO BOAHbLIX PACTBOPOB XMMUKATOB 1
mMacen. Hacocbl CKOHCTPYMpOBaHbI A5t OTKaYMBaHUSA
3apaKeHHbIX/3arpsA3HEHHbIX TPYHTOBbLIX BOA B MecTax
pacnonoXeHus:

— CBarloK OTXOJ0B;

- CKNaZloB XVMWKaTOB;

— NPOMBbILLIEHHBIX NPEeaNpPUATUL;

- rapaxen n 6eH303anpaBOYHbIX KOMTOHOK.

KoHcTpykuus

HacocHbIN arperat cOCTOUT U3 rMApaBnMyeckon Yact Hacoca 1 n
norpy>kHoro anekTpoasuratens 2 (cMm. puc. Puc. 1). Banbl Hacoca
W 3MeKTpoABUraTensi CoeAMHEHbI C MOMOLLbIO My(ThI.

Puc. 2 KoHcTpykuns HacocoB SP, SPE, SPM

®dupmeHHas Tabnuuka

5 6 2 7
VA L L
/
1 Type Weight Kg
3 Model
4— 50Hz:Q m'/h.H m.n min’
'Q 60Hz:Q m'/h.H m.n min' Q|
MEI 2 np (%)
8—
arunoros 9 3
DK - 8850 Bjeringoro, Denmark

VA |
9 10 1"

Puc. 3 dupmeHHas Tabnnyka HacocoB SP(SPM) 1A...14
n SP(SPM), SPE, 77...215

1

g 'C€E

"~1Type
2—Pump weight K
3— Model :A98699055P21525 |4

50Hz 60Hz |_5
m3/h—

Q
@ H m._@__e
n
8—MEI > Mp (%)
—_—
GRUNDFOS »\

DK-8850 lie"ir\ghrc, Denmark

Puc. 4 dupmeHHas Tabnuyka HacocoB SP(SPM), SPE 17...60

Mo3. OnucaHue

1 TunoBoe 0603Ha4YeHMe Hacoca

2 Macca, kr

3 YcnoBHoe o603HauyeHue mogenu, rae 98699055 —
BOCbMMW3HaYHbI HOMep npoaykTa, P2 — o603HavyeHne
3aBoga pyHadoc Poccus, 15 — rog narotoBneHus,
25 — Hefenst U3roToBneHns

YacTtoTa

Mopava, m%/y

Hanop, m

HomunHanbHas YactoTa BpawieHus, MUH"'

MWHUManbHbIN KOIPHULNEHT IHEPTrOAPHEKTUBHOCTHU

KnAa, %

CTpaHa N3rotToBuTEsb

IRV SIES

3Haku obpallieHns Ha pbiHKe




TunoBoe o603Ha4YeHue

Mpumep Hacoca ‘S‘g

Mpumep Hacoca
C 3NeKTpoABU-
ratenem

125

Tunosow psg

-9

-10

KonunyecTtBo cTyneHemn

AA

Paboyee koneco

YMEHbLIEeHHOro AnameTpa

(A, B, C makc. 2)

VicnonHeHne n3 HepxaBetoLen

cranu

EN 1.4301
N =EN 1.4401
R=EN 1.4539

[OeTtanun n3 peaunHbl
SP1A - SP5A
=NBR
E = FKM
SP7 - SP14
= LSR/NBR/TPU
E = FKM
SP 17 - SP 60
= LSR/NBR
E = FKM
SP 77 - SP 215

Rp4|6"

Rp6(8"

CoeanHexne
Pesbba Rp (PpX)
Pesbba R (RX)
Pesbba NPT (XNPT)

®naxey Grundfos (GrX)

Tunopasmep anekTpoasuratens

380-415

HanpsixeHwne [B]

50/60 [SD

50 (SD

92
KBT

YacTora [I'u]

Cnocob nycka

[1 =DOL (npsmon nyck)
SD = nyck no cxeme «3Be34a-TPeyrobHUK»

MouHocTb anekTpoasuratens [kBT]

TunoBoe o603Ha4YeHue
SPE

Mpumep Hacoca

Tunosow psag (SPE)

125 |4

KonuyecTtBo cTyneHemn

MicnonHeHne n3 HepxxaBetoLLen

ctanun
=EN1.4301

N =EN 1.4401

R =EN 1.4539

Rp 6

OeTanu n3 peauHsol
SPE 17- SPE 60
= LSR/NBR

N = FKM
SPE 77- SPE 215

CoeanHeHne

Rp pesbba (RpX)

R pes3bba (RX)

NPT pe3bba (XNPT)

Tunopasmep anekTpoasurarens

37 kBT

MowHocTb anekTpogsuratens [kBT]

3000
06/MUH

KonunyecTtBo kabenen

= 0OaunH
D = [lBa

YacToTa BpaleHus

TunoBoe o6o3Ha4yeHue SP-G

Mpumep
Tunosow psg

SP

HomuHanbHbIN pacxon B M3/4

360-

KonunyecTtso pa6oqv1x Konec

2A|G

Tun paboyero koneca

Matepuvan getanen

G = YyryH EN-JL 1040

5. YnakoBka u nepemelieHue
5.1 YnakoBkKa

Mpw nonyyeHnn obopynoBaHWsi NPoBepLTE YNakoBKy Y camo
060pyaoBaHNe Ha Hanuyme NoBPEXAEHUIN, KOTOPbIE MOFN GbITb
nonyyeHb| Npu TpaHcrnopTMpoBaHuw. Mepes TeM Kak yTUnmManposaTtb
YMaKoBKY, TLLATENbHO NPOBEpLTE, He OCTANUCh N B HEW JOKYMEHTbI 1
Menkue getanu. Ecnv nonyyeHHoe o6opyaoBaHue He COOTBETCTBYET
BaLlieMy 3akasy, 0bpaTuTech k NocTaBLLUMKy 06opyaoBaHUS.

Ecnn o6opynoBaHue noBpexAeHO Npu TpaHCMOPTUPOBaAHUN,
HeMeAnNeHHO CBSXKMTECh C TPaHCMOPTHON KOMNaHuewn n
coobLwuTe nocTaBLunKy obopyaoBaHus.

MocTaBLymk coxpaHsieT 3a coboit NpaBo TLLATENBHO OCMOTPETH
BO3MOXHO€ MOBpexXaeHue.

MHdopmaumio 06 yTunmnsaumm ynakosku cM. B pasgene 20.
UHpopmayus no ymunuadayuu ynakosku.

Hacoc mpebyem ocmopoiHo2o o6paujeHus.

He noaBepraiite HacoC U3NULLHKUM yaapam 1 Tonvkam.

5.2 lMepemeweHune

lMpedynpexdeHue

Cnedyem cobnro0amb o2paHU4eHUSI MECMHbIX
HOPM U npaesusl 8 OMHOWeHUU MOOBLEMHBbIX U
no2py304HO-pa3epy304YHbIX pabom,
ocywecmesisieMbiX 8PYYHYIO.

- 3anpeuwjaemcss noOHUMamb o6opydoeaHue 3a
BHumaHue .
numaruwuli kabesnb.

6. O6nacTb NnpuMeHeHus

CkBaxuHHble Hacockl SP npoussoacTea Grundfos
npeAHa3HayYeHbl AN BOAOCHAOXEHUS!, OpPOCUTENbHbIX
rmapocuCTeM, NOHMXXEHNSI YPOBHS TPYHTOBbLIX BOA, CUCTEM
NnoXapoTyLUEHUs!, MOBbILEHUS AaBNEHUs U APYrux clyvyaeB
NPOMBILLITEHHOTO UCMOMb30BaHNS.

Buabl nepekaunBaeMon XXuaKoCcTu: YNCTbIE MaroBs3kMe

HEeB3pPbIBOOMACHbIE XNAKOCTM 6e3 TBEPALIX UMK

ONMHHOBOMOKHUCTLIX BKITIOYEHWIA.

MakcumarnbHoe coepxaHue necka B Boge:

-SP 1A - SP 5A: 50 r/m?;

- SP 7 - SP 14: 150 r/m® (NOALWMMNHUKM 13 XnaKoro cunmnkoHa LSR
B CTaHAapTHOM WUCMOMHEHNN);

- SP 17 - SP 60: 100 r/m® (NOALWMMHUKM U3 XUOKOFO CUITMKOHA
LSR B cTaHAapTHOM UCTOMHEHUN);

-SP 77 - SP 215: 50 r/m3;
Bornbliee cogepxaHne necka yMmeHblUaeT CPOoK aKcnyaTauuv n
noBbllIAaeT ONacHOCTb 6NoKMpoBaHMS Hacoca.

Ecnu nepeka4dueaemMbie Xudkocmu umerom
60J1ee 8bICOKYIO MIOMHOCMb, YeM Y 800hbl,
mMoxxem nompeboeambcsi ycmaHo8Ka
anekmpodeuzamens 6onbwell MOWHOCMU.
[Mpun ncnonb3oBaHWK Hacoca ANs NnepekaynBaHnus XUAKOCTEN,

BA3KOCTb KOTOPbIX Gonblue, Yem y Boabl, Npocum Bac cesAsaTbest
¢ komnaHuen Grundfos.

[Mpn nepekavmBaHnmn Xnakocten 6onee arpeccmBHbIX, YeM
nuTbeBas Boaa, TpebyeTcs NnpumeHeHne cneymanbHbIX

ncnonHenun Hacoca: SP A...N, SP A...R, SP...N, SP...Rn SP...E.

MakcumarnbHble TemnepaTypbl paboumx XXUOKOCTEN yKa3aHbl B
pasgene 15. TexHuyeckue OaHHbIe.

Hacocel SPM npegHasHayeHbl AN nepekaynBaHns pactsopa
KMCMNOTbI UMK LLENOYM B NPOLIECCE KYYHOTO BbilLlenaynBaHns Ha
obbekTax ropHoAo6bIBatoLLEN MPOMbILLNIEHHOCTH.

Hacocbl SPM He npumeHsiromcsi 9ns
BHumaHue o
nepekavyueaHusi numbeeol 800hbl.

YKasaHHble TUMbl HACOCOB NpeAHa3HayYeHbl AN NPUMEHEHNS B
TOM 4HUCIie N Ha ONacHbIX MPON3BOACTBEHHbIX obbekTax.

Pycckum (RU)
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7. MpwvHUMN gencTBuUA

MpyHUMN gencTeus ckBaXknHHblx HacocoB SP, SPM ocHoBaH Ha
nepegave SHeprum XXMAKOCTW, NpoTeKatoLLen BAOMb nonacTemn
pabounx konec, AencTeneM LeHTpobexHon cunbl. XXnugkoctb
oTbpacbiBaeTCcsa LEHTPOOEXHOM CUMOW OT LeHTpa paboyero
Koneca k nepudgepun. B ueHTpe pabodero koneca cosgaetcs
paspsiXeHue 1 XnAKoCTb nocTynaeT kK paboyemy konecy nog
OeicTBMEM Pa3HOCTM AaBNeHUs B LleHTpe paboyero koneca u
BHeLUHero gaBrneHust. [oBbilleHne faBeHNs OCYyLLECTBNSETCS B
pes3ynbTaTe nepegayn Hanopa XnakocTu oT ogHoro paboyero
Koreca opyromy, yCTaHOBIEHHOMY CIe0OM.

8. MoHTax

lpedynpexdeHue
lNeped Hayanom pabom y6edumecb 8 mom, 4mo
3aslekmponumaHue omkJto4yeHo. Y6edumech e

A mom, 4Ymo cny4aliHoe 8KJIto4YeHue

3/1eKmponumMaHusi UCK/IH0Y€eHO.
MpedynpexodeHue
Bo epemMsi MOHmMaxa Hacoc 0oJ/KeH Haxo0umbcs

8 ynakoeke 0o mex nop, noka oH He 6ydem
pa3MeuweH 8 eepmuKasibHOM MOJIOKEHUU.

Mpunazarowasicsa K Hacocy donosHUmMenbHas
¢upmeHHass mabnuyka dosmkHa 6bimb
3aKpensieHa e wkagy ynpaesieHusi HaCOCOM,
pPsi00OM C MECMOM PAacroJIOXeHUsT CK8a)XUHbI UNU
pe3epsyapa.
Ucnonb3oeaHue npeobpa3oeamenis Yyacmomal
sensiemcsi o6s13amenbHbIM Ons1 Hacocoe SPE.
CuHycoudanbHbIl ¢hunbmp He mpebyemcs,
ecJiu 8bInoJiHeHbl 8ce mpeboesaHusi, yKa3aHHbIe
e mabnuuye TpeboeaHusi k MS6000P dns
pabomsi 6e3 cuHycoudasibHO20 hunbmpa u3
pa3dena 9.1

8.1 KoHTponb ypoBHSA oxnaxaaroLwemn XMaKkocTum
B aneKTpoAaBurartene

OnekTpoaBuraTeny npeaBapuTenbHO 3anofHeHbl Ha 3aBode-
N3roToBMTENE CneumanbHON HEAL0BUTON XUOKOCTbHO,
npegoTBpallalLLein 3amep3aHue Bobl B arekTpoaBuraTene npu
nageHuun TemnepaTtypbl o —20 °C.

Cnedyem npoeepsimb ypo8eHb XudKocmu 8
anekmpodeuzamene u npu Heo6xodumocmu eé

nononHsms. Ucnonb3ylime yucmytro eody.

Ecnu Heo6xodumo obecneyums 3auumy om

3amMep3aHusi, 8 aslekmpodeuzamersib MOXHO
dosiueame MOJLKO crieyuasbHyo Xxudkocmb

komnaHuu Grundfos. B ocmanbHbiIx ciiy4asx osi

3a/1uBKU MOXHO UCMOoIb308amb Yucmyto eody.

[onueaHune XnaKocT! AOMKHO NPOU3BOANTLCA C cobrnoaeHnem
NPUBEAEHHbIX HUXE yKa3aHWiA.

8.1.1 OnekTpoaBuratenu MS 4000 n MS 402 npousBoacTBa
Grundfos

3anvBoYHOE OTBEpPCTUE AMEKTPOABMUraTens HaxoAnTCs B
crneayoLwmnx mecTax:

* MS 4000: B BepxHel YacTu anekTpoasuraTens.

* MS 402: B gHVLe anekTpoaBurartens.

1.PacnonoxuTe norpy>Hon Hacoc, kak nokasaHo Ha puc. Puc. 1.
3anuMBoYHOE OTBEPCTUNE LOMKHO OblTb B BEPXHEN TOUKE
asuratens.

2.0T1BepHUTE pe3bboByo NPpobKy 13 3anMBOYHOrO OTBEPCTUS.

3.C nomoLLbio cneunanbHOro wnpuua sanmeante B
anekTpoaBuraTenb OXNaXAakLLy XUAKOCTb, NOKa OHa He
HaAYHET BblTEKATb Yepes 3anmBoyvHoe oTBepcTune. Cm. puc. Puc.
1.

4.CHoBa yCcTaHoBUTE I'Ip06Ky 3ayIMBOYHOIO OTBEPCTUA U NJTOTHO
eé 3aTsaHuUTe, HE MeHSsA npn 3TOM NOJoXXeHne Hacoca.

MOMeHTbI 3aTAXKN
* MS 4000: 3,0 Hwm.
* MS 402: 2,0 Hm.

[Mocne aToro norpy»Hol HacoC roTOB K MOHTaXYy.

MS 4000

MS 402

et - [

—

[w=)
a

TMO0 6423 0606

Puc. 5 lNonoxeHne anekTpoasuratensi npy 3anofHeHnun —
MS 4000 n MS 402

8.1.2 dnekTpoaBuratenu MS 6000 Grundfos

» B cnyyae ecnu anekTpogBuratens NocTaBnsieTcs Co cknapaa,
HeobX0AMMO NPOBEPUTL YPOBEHb XMAKOCTN anekTpoaBuraTens
nepen ero MOHTaxoMm Ha HacocHou yactu. Cm. puc. Puc. 6.

 [lnsi HacocoB, KOTOpbIE MOCTaBNATCA B CO6paHHOM BMae Co
cknaga Grundfos, ypoBeHb yke NpoBepeH.

 pn npoBeaeHnn cepBUCHbIX paboT ypoBeHb HeOH6Xx0aMMO
nposepaTb. Cm. puc. Puc. 6.

OTBepcTMe ANSA 3anMBKU XNOKOCTU B 3NeKTpoaBuraTernb

HaxoAWUTCst B BEPXHEW YacTu 3NeKTpoaBUraTens.

1. PacnonoxuTe norpyxHon anekTpoasuraTenb, kak nokasaHo
Ha puc. Puc. 6. 3annBo4YHOE OTBEPCTUE AOIMKHO BbiTb B
BEpXHEN Touke ABUraTens.

2. YpanuTte npobKy 13 3anMBOYHOrO OTBEPCTHUS.

3. C nomoLbto cneynanbHOro wnpuvua 3anmeanTe
B 3M1eKTpOABUraTenb XUAKOCTb, MOKa OHA HE HAYHET BblTekaTb
yepes 3anmBoYHoe oTBepcTue. Cm. puc. Puc. 6.

4. CHoBa ycTaHOBUTE NPO6GKY 3aMMBOYHOrO OTBEPCTUS U NIOTHO
€€ 3aTsAHUTE, HEe MEHSIsi PU 3TOM MOMOXEHNE Hacoca.

MomeHT 3aTsxku: 3,0 Hwm.
[Mocne aToro Hacoc roToB K MOHTaxy.

45°

TMO03 8129 0507

Puc. 6 lMonoxeHne anekTpoasuratensi npy 3anosHeHnn —
MS 6000

8.1.3 AnekTtpoaBuratenu MMS 6, MMS 8000, MMS 10000 n
MMS 12000 npousBoacTBa Grundfos

1. YcraHoBuTe aneKkTpoaBuratens nogd yrnom 45° tak, 4tobbl
BEPXHSAS YacTb ABUraTens 6bina HanpasneHa BBepx. Cm. puc.
Puc. 7.

2. Ocnabbte pe3bboByto Npobky (A) 1 ycTaHOBUTE BOPOHKY B
oTBepcTMe.

3. 3anuBaiiTe YMCTylO BoAy B ABUraTenb, NOKa XUAKOCTb BHYTPU
nBuraTenst He HaAYHET BbIXOAUTb U3 3aNTMBOYHOMO OTBEPCTUS.

n mcsi mb Km mesb
3a pewaemcsi doslugams € anekmpodeuzamert

JXudKocmb, codepikaulyro MacJio.
4. BbiTalimTe BOPOHKY U CHOBa 3akpyTuTe pe3bboByto Npobky A.



ﬂpe»(de 4YeM CHO8a ycmaHoeumb
3nekmpodeueamenb nocse 8numesibHO20

XpaHeHuUs1, yeniaXHuUme mopuyegoe yrniomHeHue

easia HeCKOJIbKUMU KaniasiMu eo0bl U
rnpoeepHume 8arsl.

[Mocne atoro I'IOI'py)KHOVI HaCOC rotoB K MOHTaxy.

TMO03 0265 3605

Puc. 7 NonoxeHune anekTpoasuratens npu 3anonHeHni — MMS

8.1.4 iBuratenu coupmsi Franklin guameTpom 4 u 6 aronmos

YpoBeHb oxnaxAaatLwen XUAKOCTN B MOrPY>KHbIX
anektpogsuratensax pupmbl FRANKLIN gnametpom 4 n 6
A0IMOB NPOBEPSAOT NyTEM U3MEPEHNS PACCTOAHUSA MexXay
TOPLIOM OCHOBaHUSA 1 BCTPOEHHOW pe3nHoBo Agnadparmon. [Ans
BbINOJIHEHWSA KOHTPONS Yepe3 0TBEPCTUE B TOPLLE OCHOBaHWS
BBOAAT CnewumnanbHyto NINHEKY U CTepxeHb A0
conpukocHoBeHus ¢ gnadparmon. Cm. puc. Puc. 8.

Cnedyem cobs1r00amb 0CMOPOXHOCMb, YMO6bI
BHumaHue
He noepedumb duaghpazmy.

TMO00 1353 5092

Puc. 8 ViamepeHne paccTosiHusi OT TOpLa OCHOBaHWUS 40
anadparmbl

PaccTosiHne, 3amepeHHOe OT Hapy»HOW YacTu TopLa OCHOBaHMS
[0 Pe3nHOBON Anadparmbl, JOMKHO PABHATLCA 3HAYEHUAM,
npvBeAEeHHbIM HXe B Tabnumue:

PaccTosiHue
dnekTpoaBuratenb Pasmep
[mm]
Franklin 4", 0,25 — 3 kBT (puc. 10a) A 8
Franklin 4", 3 — 7,5 kBT (puc. 10b) B 16
Franklin 6", 4 — 45 kBT (puc. 10c) C1 35
Franklin 6", 4 — 22 kBT (puc. 10d) C2 59

10a 10b

TMO0O0 6422 3695

Puc. 9 Onektpoasuratenu pupmbl Franklin

Ecnu aTo paccTosiHne BbIXOAUT 3a npeaenbl yKasaHHbIX

3HaYeHu, TO He06X0AUMO BbIMONHUTL PErYNMPOBKY, Kak

onucaHo B pasgene 8.1.5 Snekmpodsuzamernu upmsi Franklin
duamempom 8 drolimos.

8.1.5 OnekTpopBurarenu coupmel Franklin guametpom
8 nronmoB

MpoBepka ypoBHS oxnaxaatoLLen XXMOKOCTU B SreKTpoABUraTensix
dupwmbl Franklin guametpom 8 AOMMOB NPOBOAUTCA CReayoLmnm
obpasom:

1. C nomoLLblo OTBEPTKU BbITONKHUTE PUNbTP, YCTAHOBIIEHHBIN
nepeg knanaHoM B BepxHen yacTtu asuratens. Ecnv B unetpe
MMeeTCs LWNnL, TO Takor bunbTp crnenyeT BbIBEPHYTh.
lMonoxeHne 3anpaBOYHOro KnanaHa NnpuBeAeHo Ha puc. Puc.
10.

2. TMpmXMUTE HaKOHEYHMK 3anpaBOYHOrO LWNPULA K KranaHy u
3anpaBbTe 3/1eKTPOABUraTeNb OXna)xaatoLen XUAKOCTbHO.
Cwm. puc. Puc. 10. MNMpwn aTOM He crefyeT HafaBnmBaTb
LINPMLEM Ha KNanaH ¢ Ype3mMepHbIM yCunmem, Tak kak aTo
MOXET NMPUBECTU K MOBPEXAEHMIO U MOTEPE FEPMETUYHOCTU
KnanaHa.

3. YpganuTte BO34yXx U3 3NeKTpoaBUraTernsi Ierkum HaxxaTnem
HaKOHeYHMKa Wnpuua Ha knanaH.

4. TloBTOpsANTE NpoLecc 3anpaBku OXaXkaatoLeln XXMAKOCTbIO U
yaaneHusi Bo3gyxa us anektpogsuratens 4o Tex nop, noka He
HaYHET BblTeKaTb XUOKOCTb UMK Aradparma He 3anmeT
npaBunbHoe nonoxeHune (cMm. pasgen 8.1.4 [lsuzamenu
upmsbl Franklin duamempowm 4 u 6 drolimos).

5. YcTtaHOBUTE UNbLTP Ha NpeXHee MecTo.

Mocne atoro I'IOpr)KHOIZ HaCOC roToB K MOHTaxy.

TMOO0 1354 5092

Puc. 10 lNonoxeHne 3anpaBoYHOro knanaHa

8.2 YctaHOBKa Ha MecCTe aKcnnyaTtauum

lpedynpexdeHue

Ecnu Hacoc Heo6x00uMo ycmaHoeumb 8
docmynHoMm Oisi ecex Mecme, mo
coeduHumesnibHass My¢gpma dosmkHa 6bimb
u3oJslupogaHa om MPUKOCHOBEHUSsI, Harpumep,
oxs1aXK0aroUUM KOXYXOM.

Pycckum (RU)
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B 3aBucumocTu oT TMNa anekTpoasuratensd, Hacoc

MpumeHeHue mpy6 u3 NoUMEPHbLIX

yCTaHaBMnBaeTCA BEPTUKAJIbHO UITN TOPU3OHTarbHO. [MonHbIN YkasaHue Mamepuasos donyCKaemc;l moJibKo Orsi

CNUCOK aNekTpoaBUraTenem, NPUroaHbIX AN rOPU3OHTannbHOWM
YCTaHOBKM, MPUBEAEH HUXeE, B Tabnuue «3nekTpoasuratenu ¢
BO3MOXXHOCTbIO FOPU3OHTANBbHOIO MOHTaXay.

O0TBEpPCTME HAacoca HU B KOEM CIyyae He JOMKHO ObITb HUXe
ropusoHTanbHou nnockoctu. Cm. puc. Puc. 11.

[ Honyctumoe

MOHTaxa.

i ) i ilb
? Heponyctumoe

nonoxeHune

TMO0 1355 5092

Puc. 11 MoHTax

Ecnu Hacoc ycTaHaBnMBatOT roOpU3oHTanbLHo, Hanpuvep, B
pe3epByape, TO ero peKOMeHAyeTCs ycTaHaBnmBaTh B
oxnaxgatoLLem KoXyxe.

SneKTpo,quraTenM C BO3MOXHOCTbI rOPU3OHTaNbHOro
MOHTaxa

lMpedynpexdeHue

Heo6xodumo y6edumbcsi 8 mom, Ymo mpy6bi us
nonuMepHbIX Mamepuasos Moaym ebidep)xamb
ghakmuyeckyro memnepamypy paboyel
JXudKocmu u pazeusaemMoe 8 Hacoce dassieHue
N HazHemaHus ¢ 3anacom 10%.

8.5 lNoabem Hacoca

Hacocoe duamempom 4 drolima.

B aTOM cry4ae Hacoc AOoMmKeH CTpaxoBaThCs OT NafeHuns ¢
Ecnu Hacoc MOHTMpPYeTCS ropu3oHTanbHo, TO BbIXOAHOE NOMOLLBIO cnelmanbHoro Tpoca.

Ecnu Hacoc coeamHsaieTcs ¢ Tpy6amu 13 NonMMepHbIX MaTeprarnos,
nonoxenne TO AOMMKHA NPUMEHSITECSA 0OXUMHas TpybHas mydTa.

PekomeHayeTcst ycTaHOBUTb K HAacocy TpyOy ANuHHOM He Bonee
30 cM, 4TOGbl 06nerYnTb NepemMelLeHe Hacoca BO BpeMst

BbixogHas BbixogHasa
AnekTpo- MOLHOCTb MOLLHOCTb
aABuraTenb 50 'y 60 Ny
[kBT] [kBT]
MS Bce Bce

A

i
Lo_joy o

bt
Makc. 0,3 m

MMS 6 5,6-37 5,6 -37
MMS 8000 22 -110 22 -110

TMO07 6517 2220

MMS 10000 75-190 75-190
MMS 12000 147 - 250 147 - 250

Ecnu yacToTa BkntovyeHus anekTpoasuratens doupmel Franklin
anameTpom 4 aroima MOLLHOCTbI0 A0 2,2 KBT BKMuYnTensHo
coctasnseT 6onee 10 pa3 B AeHb, ero pekomeHayeTcs

ycTaHaBnuBaTh Nof YrmoM He MeHee 15° 0OTHOCUTENBHO Cwm. puc. Puc. 13.

FTOPU3OHTAlIbHOIO YPOBHSA, YTO NMNO3BOJIUT CHU3UTb U3HOC
nogLwmnnHnKa O6paTHOFO 0CeBOro cMeLlleHusa.

B npoyecce akcnayamayuu paboyasi Yyacmb
Hacoca ece2da 0osIkHa 6bIMb MOJTHOCMbLIO
nozpyxeHa e xxudkocms. Y6edumecb 8 mom,
ymo 3Ha4yeHusi NPSH co6nrodaromcsi.
lpedynpexdeHue

Ecnu Hacoc ucnonb3yemcsi 051 nepekavyusaHusi
20ps4ux xudkocmet (om 40 do 60 °C),
Heobxodumo npedomepamumb 803MOXHbIU
KOHmakm sirodell ¢ YacmsiMu Hacoca, mak Kak
OHU Mo2ym 6bImb 20psAYUMU, MYyMEM ycmaHO8KU
3aWumHO20 o2paXKOeHusl.

8.3 [OduameTp Hacoca/anekTpoaBuraTens

Mepepn ycTaHoBKoM Hacoca B paboyee nonoxeHve cBO6OAHbIN
npoxo4 CKBaXXMHbl peKoMeHAYyeTCA NPOBEPUTL C MOMOLLbIO
kanubpa.

8.4 Tpy6GHoe coeguHeHue

[Mpy BO3HWKHOBEHUN NPOGIEM C LUYMOM peKoMeHOyeTCs
ncnone3oBaHue Tpyb U3 NnonnMepHbIX MaTepunanos.

10

Puc. 13 lNoabém n yctaHoBKa Hacoca

Puc. 12 lNoabém 1 ycTaHOBKa Hacoca B BepTuKarnbHOe
nonoxeHune

MogHMMUTE HAaCOCHYI0 YacTb C NOMOLLbIO TPYBHBIX XOMYTOB,
yCTaHOBIEHHbIX Ha 30-T1 caHTUMETPOBOM naTpybke.

TMO07 6518 2202



[Mpn coeanHeHnn anekTpoaBuraTens ¢ HaCOCHOW 4YacTblo, raku
OOIKHbI ObITh 3aTAHYThI KPECT - HakpecT. IX MOMEHTbI 3aTSKKM
npuBeaeHbl B Tabnuue Huxe:

MomeHT
OunameTp cTsixKHOro 6onTa 3aTSXKN
(Hwm)
5/16 UNF 18
1/2 UNF 50
M8 18
M12 70
M16 150
M20 280

Mocne 3agepweHusi c60pKu npoeepbme, Ymo
BHuMaHue p P posep ’

HaCoOCHble KaMepPbl COOCHBbI.

8.5.1 MoHTaX 1 AeMOHTaX 3alWMUTHOM NIaHKK Kabens

Ecnn 3awmntHas nnaHka KPenuTcsa K HacoCy C NOMOLbH BUHTOB,
TO YCTAQHOBKY 3alUMTHOW NnaHkn kabens Takxe HeobxoaumMo
BbIMNOJIHATb C NOMOLLbIO BUHTOB.

lMocne 3agepweHuUs1 MOHMax)a 3awumHou
BHumaHue | nnaHku y6edumechb, Ymo HaCOCHbIe KaMepbl
COOCHbI.

8.5.2 NMopknioyeHme norpyxHoro kabens
AnekTtpoasurarenu Grundfos

Mpexae Yem BCTaBNSATb rTEPMETUYHbIN LUTEKEP NOTPY>KHOro
kabens B rHe3fo afnekTpoaBuraTens, crneayet NnpoBepuTb
kabenbHoe coeanHeHune:

OHO JOMKHO BbITb YNCTBIM U CYyXUM.

[na obnervyeHus npoueaypbl MOHTaxa kabens pe3nHoBble
AeTtanu wrekepa HeobxoanMMOo cmasaTb He NPOBOASALLEN TOK
CUITMKOHOBOW CMa3sKoWn.

3aTaHUTE BUHTbI, Kpensiwue kabernb, C MOMEHTOM 3aTskku [HM]:

MS 402 3,1
MS 4000 3,0
MS 6000 4,5
MMS 6 20
MMS 8000 18
MMS 10000 18
MMS 12000 15

8.5.3 HanopHbI Tpy6onpoBona

MpedynpexdeHue

lpu MoHmMasxe HanopHo2o mpy6onpoeoda
Heobxodumo ucrosib308amb cpedcmea
3awjumesl 6o usbexaHuu nope3a o6 ocmpsie
Kpasi Hacoca.

Ecnwn npu coegmHeHun Tpyb co cTosikom noTpebyeTtcs
NPYMEHEHNE MOHTaXHbIX UHCTPYMEHTOB, HanpuMep, LLenHoro
TpyOHOro Knto4a, To HaCOC MOXHO 3a)KUMaTb TONbKO 3a KOpMyC
Knanawa.

OcnabneHue pe3bboBbIX TPYOHbLIX COEANHEHUI NOA
BO3[eNCTBNEM KPYTHALUMX MOMEHTOB, BO3HMKAIOLWUX MpU
BKITOYEHMMN UMW OTKITOYEHUN 3MEKTPOABUraTeNs Hacoca,
HeZonycTMMO.

[OnvnHa pe3bboBOI YacTn NepPBOW CEKLUN HANMOPHOTO
Tpy6onpoBoaa, HENOCPEeACTBEHHO COEANHSAIOLLAsACS C
BHYTpeHHel pe3bboii Hacoca, He AomkHa ObiTb ANUHHEE
pe3bb0BOI YacTu B KOpNyce krnanaHa Hacoca.

[Mpun BO3HWKHOBEHMM NPOGEM C LLYMOM pekoMeHAyeTcs
ncnonb3oBaHune Tpyo 13 NONMMEPHbLIX MaTepurarnos.

MpumeHeHue mpy6 u3 NoAUMepPHbLIX

YkasaHue | Mamepuasnos aOﬂyCKaQMCﬂ mousibko Onsi

Hacocoe duamempom 4 drolima.

B aTom cnyyae ans Toro, 4To6bl MOXHO GbINI0 M3BMEYD
OTKPYTMBLLMICS OT CTOSIKa HAcocC MU NpefoTBpaTUTL NageHne
Hacoca B CKBaXXMHy, HE06X04MMO NPUKPENUTb CTPAXOBOYHbIN
TpOC 3a cneumnarnbHy NPOYLUUHY UM OTBEPCTUE B KOpRyce
HamnopHow YacTn Hacoca. Cm. puc. Puc. 14.

|
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Puc. 14 3akpenneHne cTpaxoBO4YHOro Tpoca

Ecnu Hacoc coeamHsaieTcsa ¢ Tpy6amu 13 NonMMepHbIX MaTeprarnos,
TO AOMKHA NPUMEHSITECSA 0BXUMHas TpybHast mydTa.

Mpu ncnonb3oBaHuK raHueBbIX TPyD, BO hnaHuax Heobxoanmo

npojenartb Nasbl 414 MNOrpy>xHoro kabens n pr6KVI yKasaTtena
YPOBHSA BOAbI, €CNn 3TO NpeayCcMOTpeHO.

8.5.4 MakcuManbHasi MOHTaXHas rnmy6uHa oTHOCUTENbHO
ypoBHs BoAbl [M]

Grundfos MS 402 150
Grundfos MS 4000 600
Grundfos MS 6000 600

Grundfos MS 6000P 300
Grundfos MMS 600
OnekTpoasuratenu Franklin 350"

8.6 KpenneHus kabens

[na KpenneHns xoMyTamMu K HarnopHoMmy Tpy6onposogy
norpyHoro ka6ens v Tpoca (Npu ero HanU4nm) 3T XoMyThl
[OSKHbI pacrnonaraTbCs ¢ UHTepBanom 3 meTpa.

Grundfos noctaBnseT Habopkl A4na KpenneHus kabens no

3anpocy.

1. OTpexbTe NeHTy Tak, YToObl ee KOHeL,, KOTOpbIN He uMeeT
npoJoribHOM Npope3an, Obin Kak MOXHO 6oree ANMVHHbIM.

2. BcTaBbTe KHOMKY B NEPBYI0 NPOAOSbHYO NPOpesb.

3. PacnonoxuTe Tpoc BAOMb NOrPy>XHOro kabens, kak nokasaHo
Ha puc. Puc. 15.
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Puc. 15 Kpennenwue kabensa

4. ObGepHUTe NeHTy OAMH pa3 BOKpYr Tpoca u kabensi. 3atem
nnoTHo o6epHUTe eé Kak MUHUMYM [Ba pa3a BOKpyr Tpy6bl,
Tpoca u kabens.

5. HapeHbTe NeHTy pa3ape3oM Ha KHOMKY U OTPEXbTE NEHTY.

Mpu 6onbluom ceveHnn kabens Heob6xoanMo obepHyTb NEHTY
HecKonbko pas.
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Ecnu npumeHsitoTcs nnacTukosble Tpybbl, Heobxoanmo 6onee
cBobOAHOE KpenneHue ¢ y4eTom pacTsarusanmsa Tpyb nog
Harpys3Kow.

Ecnu npumeHsitoTesa pnaHueBble TpyOHbIE COEANHEHWS, TO
XOMYTbI A58 KpENneHus kKabens AoMKHbI pa3MeLLaTbCs He TONbKO
Hag KaxablM Takum goriaHLEeBbIM COEAUHEHNEM, HO U MO HUM.

8.7 OnyckaHue Hacoca

Mepepn norpyxeHnem Hacoca pekoMeHayeTcs Ans obecneyeHuns
ero 6ecnpensATCTBEHHOrO MPOXOXAEHNSA NPOBEPUTL BHYTPEHHUN
AnameTp o6cagHom TpyObl CKBaXKUHbI C MOMOLLbIO Kanubpa.

[Mpwn onyckaHUM Hacoca B CKBAXXWUHY UMW U3BMEYEHNN U3 CKBAXUHbI
HeobxoaMMO yaepXvBaTh ero 3a HanopHbI TPy6onNpoBoA (CTOSK).

OnyckaiTe Hacoc B CKBaXXWUHY OCTOPOXHO, YTOObI He NOBpeanTb
kabenb anekTpoABUraTens v BOAOHENPOHULAEMbIN NOrpy>KHOM
kabenb.

- 3anpeu4aemc;1 ornyckamsb usnu noOHUMamb
BHumaHue .

Hacoc 3a numarmuwuu kabenb.

8.8 MoHTaxHas rnybuHa

[OunHamuyeckun ypoBeHb BOAbI BCeraa A0MKEH HaX0ANTbCS Bbllle
paboyero ypoBHs Hacoca. Cm. pasgen 8.2 YecmaHoeka Ha mecme
akcrnnyamauyuu v puc. Puc. 11.

MuHMMansHoe AaBfeHne nosy4YatoT U3 XapakTepUCTUKN KPUBOM
NPSH Hacoca. 3anac HafeXHOCTU [OSTKEH COCTaBNSATb He
meHee 0,5 meTpa.

[ns obecneyeHns onTMManbHOro oxnaxaeHus
anekTpoaBuraTens, Hacoc HeobxoAMMO ycTaHaBNUBaThb BbllLe
dunbTpa ckBaxuHbl. Cm. pasgen 15.2 Temnepamypa
nepekadyueaemol Xudkocmu / CKOpoCMb MPOMoKa
oxnaxoarouel XudKkocmu.

Mocne MoHTaxa Hacoca Ha Heo6GXoANUMYIO TTyGUHY, HYXXHO
BbIMOMHUTb repMETH3aLMI0 OroNIoBKa CKBAXWHbI.

Ocnabbre/pasrpy3aute CTPaxoBOUHbIA TPOC M 3aKpenuTe ero Ha
OrofioBKe CKBaXXMHbI C MOMOLLbIO PMKCATOPOB.

lMpu MoHmaxe Hacocoe ¢ mpy6amu u3
nosluMepHbIX Mamepuasoe rnepeod npuHsimuem

peweHUsi 8 OMHOWeHUU MOHMa)HoU a2/1y6uHbI
Hacoca Heo6xo00uMo yyumbieamb pacmsikeHue
mpy6 nod Hazpy3koll.

9. MopgknioveHUe 3NeKTpooGopyaoBaHUs

lpedynpexdeHue

Y6edumecb 8 mom, Ymo 80 epeMsi MOHMaxa
aniekmpoo6opydoeaHusi He Moxxem npousolimu
criyqaliHoe 8KJIo4YeHUe 3J1IeKmPOonumMaHusl.

lpedynpexdeHue

lModknroyeHue aniekmpoobopydoeaHusi QOSIKHO
8bIMOJIHIMbBCS MOJILKO crieyuasaucmom-
anekmpukom e coomeemcmeuu Y3 u c
MecmHbIMU HOpMaMu U rnpasusiamu.

Hal‘lpH)KeHI/Ie nnUTaHnAa, MakCumarsribHO ,D,OI'IyCTI/IMbII7I TOK U COS @
YKa3aHbl Ha [OMNONHUTENBHOM Tabnuyke ¢ TEXHUYECKUMU
AaHHbIMW, KOTOpaa AOJMKHa 6bITb 3aKpensieHa B u.n(acby
ynpasrieHna, pacnosioXKeHHOro paaomMm ¢ MeCTOM MOHTaXa.

TpebyeMmblii Auana3oH OTKIIOHEHUI OT HaMPSKEHUs CETU ANs
anektpogsuratenen MS n MMS npouseogctea Grundfos,
N3MEPEHHOro Ha Knemmax 3Tux anekTpoasuraTenem npu
HernpepbIBHON 3KCMnyaTauun, HaxoauTes B npegenax ot -10 %
00 +6 % OT 3Ha4YeHNA HOMUHANbLHOIO HanNpPsXKeHUs (BKkYas
[OMYCKM B HAMPSXXeHUN CeTn 1 noTepu B kKabensx).

[omkHa 6bITb NpeaycMOTpeHa 3aLLuTa OT acCUMMeTpUm
(nepekoca das) HanpsxeHusa. Cm. pasgen 9.8  [Iposepka
anekmpodsuzamens u kabens, NyHKT 2.

lpedynpexdeHue

Hacoc dosmxeH 6bimb 3a3eM1EH.

Hacoc dosxeH 6bimb MOOKIIIOYEH K 8HEWHEMY
8bIK/Il0Yames1ro, MUHUMasbHbIU 3a30p MEXOy
KOHmMakKkmamu: 3 MM Ha 8Cex MoJlrocax.
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Ecnwn anekTpogsuratenun MS co BCTpOEHHbIM JaTYNKOM
Temnepatypsbl (Tempcon) ycTaHoBNeHbl He BMecTe ¢ 6rnokom MP
204 vnu aHanornyHom 3awmron anektpoasuratensa Grundfos, nx
cnepyeT NOAKMNYNTb K koHAeHcaTopy 0,47 Mkd, ogobpeHHOMY
ans paboTbl cpasy ¢ AByMs dhazamu.

KoHgeHcaTop gomxkeH 6biTb NoacoeanMHEH k 06eum asam,
K KOTOPbIM MOAKMYEH AaTUMK TemnepaTtypbl. Cm. puc. Puc. 16.

0,47 mko
|$ |oooo|
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I
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TMO0 7100 0696

[T

Puc. 16 lNpucoeguHeHne koHgeHcaTopa

LiBeTa xun
CBuHel Mnockuit kabenb  OTAenNbHbIE XUMbI
1=11 KopuyHeBbli YEpHbIn
2=L2 YépHbIii XKeénTtbin
3=L3 Cepbliii KpacHbin
4 =PE YKénTbin/3enéHbin 3enéHbln

3I'IeKTpO,D,BVIFaTeI'IVI npegHasHa4veHbl Kak aAnda npaMoro nycka, tak
N Ana nycka no cxeme «3pes3fa-TpeyrosfibHUK». I'chn(oaoﬁ TOK
B4-6 pa3 npesBbilaeT HOMUHaJIbHOE 3Ha4YeHne ToKa
anekTpoasuratensa.

Bpems pa3roHa anekTpoaBuraTens CoctaBnsieT NpuMepHo

0,1 cekyHAabl. MoaTomy anekTpocHabxatoLive NpeanpusaTus, kak
npaBwuno, paspeLuarT NpsiMoe NOAKIYEHUE 3N1eKTPOABUraTeNs
npu nycke.

9.1 Jkcnnyatauus c npeobpa3oBaTesieM 4acToTbl
IMpu 3kcnnyamayuu Hacocoe SP ¢

- npeo6pa3osamesieM Yyacmomal HaJu4yue
CUHYCHO20 hunibmpa siesisemcsi 06s13amesibHbIM
ycnosuem.

TpexdasHble anekTpogBuratenn MS MOXHO aKkcnnyaTupoBaTh C
npeobpasoBaTensamu 4acToTbl.

B pexxume akcnnyamayuu anekmpoodsu2amenst
c npeob6paszosamesieM Yacmomal He
pekomeHdyemcsi yacmoma ebiuwie HOMUHaslbHOU
(50 unu 60 'y). Ans o6ecneyeHust oxnaxoeHus
anekmpodsuzamerisi NPU dKCrayamayuu Hacoca
OYeHb 8a)XKHO, 4YMO6bI MUHUMaJIbHasA Yacmoma
(a eMecme c Hel u Yacmoma epauw,eHusi eana
anekmpodsuzamerisi) ecez0a 6bls1a HAaCMpoeHa
Ha makoe 3Ha4yeHue, komopoe obecre4yum
obmekaHue anekmpodeuzamersi
docmamoYHbIM KoJiu4ecmeom xudkocmu

(c Heob6x0duMmoOl CKOpPOCMbIO).



4Ymo6bI o6ecneyums KOHMPOIbL memMnepamypbl
YkasaHue | deuezamens, Grundfos pekomeHdyem

Tpeb6oBaHusa k MS6000P ans pa6oTbl 6e3 cuHyconganbHoro
dunbTpa

ycmaHnoeumb dam4uk Pt100 unu Pt1000. Grundfos
. 3HayeHue EauHuMubI
Ecnu k npeobpa3ogameJito 4acmombl MoOK/IFHYEH SPE cucrtemsl
anekmpodeuzamesib MS co ecmpoeHHbIM Tpe6oBaHus K cMCTeMe
dam4vukom memnepamypsli TEMPCON,
ycmaHoesieHHbIl € dam4uke npedoxpaHumersb Makc. Temnepatypa oo 444 [°C/°F] PomxHbl 6bITb
pacnnasumcsi, u amyuk He 6ydem pa6omame. cpenebl BLINOJTHEHBI
Hamyuk Henb3s nocne amoeo 3adelicmeogamsb Makc. anvHa 300/1000 it HonxHbl BbITb
cHoea. 3mo 3Ha4Yum, Ymo asniekmpodsu2amersib kabens [m/f] BbIMOSTHEHbI
6ydem pabomamb Kak He OCHaW,EéHHbIU
memMrnepamypHbIM damyukom. TpeGOBaHMﬂ K cetTun
Bo nsbexaHue Bbixoga Hacoca 13 CTposi, dNeKTpoABUraTenb MaaKC' ngHegHoe 460 [V RMS] 'D‘onz(HbLGblTb
[OIKeH ocTaHaBNMBaTbCS cpasy e, Kak TONbKo nogava Hacoca HanpskeHn BbIMONHEHb!
ynaget Huxe 0,1 X HoMnHanbHoro 3HaveHus. lNpeobpasoBaTenb ®asb: 3 [] [omxHbl 6bITb
4YacToThl, B 3aBMCYMOCTM OT €r0 TUMa, MOXeT cTaTb MPUYMHON BbINOMHEHbI
BO3[ENCTBUS Ha 3neKTpoABUraTenb NMKOBbIX 3HA4YEHUI
Hanps)XeHus, cnocobHbIX Bbi3BaTb €ro noBpexaeHue. BenuunnHa Tpe6GoBaHus k npeoGpa3oBaTenio 4acToOThl
MUKOBBIX HaNpsiKeHW JOMKHa ObiTb OrpaHu4yeHa B COOTBETCTBUN M
C Al@HHbIMU 13 TabNULbl HUXE. noac';cé:::g:)”ﬁige 620 [VDC] v
Makc. nukoBoe Makc. nukoBoe
AnekTpoaBuratenb HanprRxeHe Makc. dU/dt HanpsKeHne Ha 650 VL p
Knemmax
MS402 650 B casa-dasa 2000 V/us npeoBpasosarens
MS4000 850 B ¢asa-casa 2000 V/us MuH, Bpems
MS6000 and MS6000P 850 B tasa-casa 2000 V/IJS HapacTaHus Ha 100 [ns] v
MMS6 850 B chasa-zemns 500 V/us knemmax M4
MMS8000 850 B gpasa-zemns 500 V/us Makc. dU/dt Ha 5 [Vins] v
MMS10000 850 B dhasa-semns 500 V/ps knemmax M4
MMS12000 850 B hasa-semns 500 V/us Makc. 4acToTa 4 [kHz] s
nepeknioYeHns
[Ina acMHXPOHHLIX 3NeKTpoaBUraTenen Beinpsimnexue MaccuBHbI
ceTeBoro o
[onycTumMble AnanasoHbl 4acToT: HanpsKeHNs BbINPAMUTENBHBIN MOCT
» 30-50 'y
« 30-60 . BxoaHble TpeGoBaHusa ABUraTens
Bpems nuHeHoro HapacTtaHus: Makcumym 3 cekyHAbl A4ns nycka Makc. nukosoe
1 OCTaHOBA. HanpsHkeHue Ha 1500 [VLL] v
Knemmax
Ons CMHXPOHHbIX anekTpoaBuratene MS6000P: Marke. dU/dt na
. : 6 [V/ns] v
[onycTuMble AuanasoHbl YacToT: Knemmax

* 55-100 'y
» 55-120 Iu.

Bpems nuHeHoro HapacTaHus: MaKCVIMyM 3 CeKyHAbl Ana nycka
N OCTaHoOBa.

MpeobpasoBaTenb YacTOTbl B 3aBUCUMOCTU OT €ro Tuna
SIBNSAETCS MPUYMHONM NOBLILIEHHOTO LWyMa npu paboTe
anekTpoasuratens. Kpome toro, npeobpasoBaTtenb 4acToThl
noABepraeT anekTpoaBuUraTens BPeAOHOCHOMY BO34eNCTBUIO
MVKOBBIX 3HAYEHUI HaMpsXXeHns. DTOro MOXHO n3bexartb nyTem
ycTaHoBku LC-cbunbTtpa mexay npeobpasoBaTenem 4acTtoTbl 1
anekTpoABuraTenem.

[Ons nonyyeHus 6onee nogpobHom nHdopmaumm npocum Bac
CBsI3aTbCs C NpeAcTaBUTENbCTBOM koMnaHum Grundfos.

CVIHXPOHHBIN ABUraTenb ¢ NOCTOSAHHbIMKU MarHntamm MS6000P
obnapaeT ynyuJlleHHo nsonsiymei. B pesynsrate
CUHycoupanbHbln puneTp He TpebyeTcs, ecnu BbIMOMNHEHb! Bce
TpeboBaHus, ykasaHHble B Tabnuie H1xXe.

Cuctembl SPE (HacocHas yacTb SP + anektpoaBsuratens
MS6000P + npeobpasoartens YacTtoTel CUE) Grundfos,
COOTBETCTBYIOT TpeboBaHMAM K npeobpa3oBaTento 4acToTbl U
BXOAHbIM NapameTpaM [BuraTens, ykasaHHbIM B Tabnuue Huxe.
[Mpu BbINONHEHUMN TpeboBaHUii kK cucTeMe 1 TpeGoBaHMAM K ceTu
CUHycouaanbHbIn GUneTp He TpebyeTcs.

* Heobxoaumo Bcerga cobntogaTb MECTHbIE U HALMOHANbHbIE
TpeboBaHusA B OTHOLEHUN 6€30MacHOCTU, ANEKTPOMarHUTHbIX
nomex u T. 4., U MoxeT notpeboBaTbCcsa ycTaHOBKA puUnbTpa,
Hanpumep, Ans noAaBneHus Wyma.

» Kabenu un Apyrne KOMNOHEeHTbl CUCTEMbI JOJIKHbI ObITb
OOJDKHbIM 06pa30M paccynUTaHbl Ha ncnosnb3oBaHMe C
npeoGpaaoBaTeneM 4acToThbl.

» Ecnu kabenun anuHHee 300 M n/vunu HanpsikeHne ceTu Bbllle
460 B, HeobxoanmMo ncnonb3oBaTb CUHYCcOMAAnbHbIN PUNbTp.
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HacTpoiika npeo6pasoBaTtens yactotbl CUE B cocTaBe
cuctembl SPE

Cunctema SPE coctout n3 cneayowmnx obssatenbHbIX
KOMMOHEHTOB!

» HacocHbin arperat SPE
* CuHycomaanbHbln unbTp
» [peobpa3oBaTerb 4acToThbI.

Mpeobpasosatens YactoTel CUE nmeeT pykoBOACTBO NO
3anycky. Crneaynte MHCTPYKLMAM Ha gucnnee.

[ns nonyyYyeHns gononHUTenbHOW nHcopmaumum cMm. Macnopr,
PykoBoacTBO no MoHTaxy u akcnnyatauum Ha CUE.

9.1.2 OnekTpoaBUraTenu Apyroro npoussoauTens
(He Grundfos)

CasaxuTtecbk ¢ Grundfos unum npoun3soaunTenem anekTpoasuratTens.
9.2 3awwuTa anekTpoaBuraTtens

9.2.1 OgHodba3HbIe aneKkTpoaBUraTenu

MorpyxHble ogHodasHble anekTpoasuratenu MS 402 ocHalleHbl
TEPMOBbIKITIOYATENEM U He TPeOYIOT LONONMHUTENbBHOW 3aLUNTHI.
3a ucknioveHnem anektpogsuratens MS402 mowHocTtbio 1,1 kBT,
Ons koToporo TpebyeTcs BHELWHSA 3alMTa No TOKY.

MpedynpexodeHue

IMpu cpabambieaHuu ecmpoeHHoUl mensioeol
3awumsl anekmpodsu2amersib OMKoYaemcs,
00HaKo e20 KjieMMbl ocmaromcsi nood
HanpsikeHueM. [ocsie ocmbieaHus
anekmpodeu2amerns nepe3anycmumcsi
asmomamuyecku.

OpHodasHble norpyxHble anektpoasuratenn MS 4000 4oOmKHbI
ObITb 3aLUNLLEHbI BHELIHUM YCTPOWCTBOM 3aLnThl. 3ajuTHOE
YCTPOWCTBO MOXET ObITb BCTPOEHHbIM B LLKad ynpaBneHus nnm
OTAENbHbIM.

OnekTtpogsuratenu Franklin PSC gnameTtpom 4 gronma JOMmKHbI
OblTb COEANHEHbI C aBTOMATOM 3aLUUThI.

9.2.2 TpéxcpasHble anekTpoaBUuraTenu

OnekTpoasuratenu MS nocTaBnsTCs Kak Co BCTPOEHHbIM
[aTYMKOM TeMNepaTypsbl, Tak 1 6e3 Hero.

CnepytoLne Tunbl anekTpoaBuratenen 4omkHbl 6biTb
NOAKMIYEHbI K aBTOMaTy 3aluUTbl, pernie KOHTPONSA Harpy3Kku unm
K 3NeKTpOHHOMY BroKy 3awmThl anekTpoasuratens MP 204

1 KOHTaKTopy (-am):

* 3NEKTPOABUraTENM CO BCTPOEHHBIM (PYHKLIMOHUPYOLMM
AaTynkom pabouyelt TemnepaTypbl.

* 3neKTpoABUraTenu ¢ He PYHKLMOHMPYIOLLMM AaT4YUKOM
TemnepaTypbl Unu 6e3 Hero.

* anekTpoaBuraTenu ¢ gatumkom Pt100 unun 6e3 Hero.

Onektpoasuratenn MMS He ocHalleHbl BCTPOEHHbIM AaT4UMKOM
TemnepaTtypbl. flatunk Pt100 1 Pt1000 noctaBnseTcs B kKayecTBe
NPUHaANEXHOCTH.

9.2.3 Heo6xoanMble HAaCTPOMKM aBTOMaTa 3aluUThbI
anekTpoABurarens

[nsa anekTpoaBuraTens B XONoAHOM COCTOSIHUMN BPEMSI
cpabaTtbiBaHWsi aBTOMaTa 3alnThl He LOMKHO OblTb GonbLue

10 cekyHA npu MakcMMarnbHOM TOKe, B 5 pa3 npesbiliakoLwem
HOMWHarbHbIA TOK anekTpoaBuratens. Mpu HopmanbHbIX
YCNOBUAX 3KCMNyaTaLumn anekTpoaBuraTenb AOMKEH Ha4YMHaTb
paboTaTb C MakCMMarnbHOW YacTOTON BpaLleHNss MeHee, YeM 3a
3 cekyHapbl.

llpu HesbINOJIHEHUU daHHO20 mpeGoeaHu;l

2apaHmus Ha anekmpodeuzamens 6ydem

cyumamascsi HedelicmeumeJsibHOU.

UTo6bl HAMMYYLWM BO3MOXHbIM CNIOCOB0OM 3aLUNTUTD
aneKkTpoaBuUraTenb, perynvpoBka ero 3almnTHoOro asTomaTa
[OIKHA BbINOMHATLCS B COOTBETCTBUM C NPUBEAEHHBIMU HUXKE
yKasaHusimu:
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1. OTperynupoBaTb aBTOMAaT 3alnTbl HA 3Ha4YeHne
MaKkcMMarnbHOro Toka anekTpoaBuraTens.

2. [atb Hacocy nopaboTaTb B TEYEHME Moryyaca C pacyeTHoW
MOLLHOCTbHO.

3. lNnaBHO CHMXalNTe 3HaYeHne TokKa, yCTaHOBNEHHOE Ha
TEnnoBoW 3alinTe 40 MOMEHTA €€ OTKIIYEHUS.

4. Tocne aToOro ycTaHOBUTb TOYKY cpabaTbiBaHUsi pacuenutens
MaKC/MMarbHOro Toka NpUMepHO Ha 5 % BbllLe 3TOro 3Ha4YeHus.

MakcumanbHo aonyctumMmoe 3Ha4vyeHue yCTaBkM MakCUMalibHOro
TOKa aBTOMaTa 3alunTbl HE OOSKHO NpeBbIWaThb HOMUHambHbIN
TOK aneKkTpoasuratena.

Y anekTpoaBurateneu, BKOYaeMblx Npu nycke no cxeme
«3Be3a-TpeyronbHUK», PerynmpoBka 3almuTHOro astomara
BbINOMHSAETCH TakK, Kak ON1caHo BbllLe, OAHAKO MakcMMarbHas
ycTaBKa pene neperpysku, ycTaHOBNEHHOrO Ha BbIBOAAX Hayana
0OMOTOK aneKkTpoaBuraTens, 4omkHa bbiTb paBHa
HOMMUHanbHoOMY Toky X 0,58.

B wkadax ynpaBneHus gpyrux npounssogutenei (He Grundfos),
perynmpoBKy 3aLuTbl HEOOXOAMMO yCTaHaBNUBaTh B
cooTtBeTcTBUM C PykoBoacTBom npomssoanTtens u MNy3.

MakcrmanbsHo JonycTUMOe BpeMs Nnycka anekTpoABuratens npu
MOAKIIOYEHUN N0 CXeMe «3Be3a-TPeyrofbHUK» Unm vyepes
nycKOBOW TpaHcopmaTop cocTaBnsAeT 2 cekyHAbl.

9.3 MonHuesawmTa

YcTaHoBka MoXeT 6bITb 06opygoBaHa cneyunanbHbiM
YCTPONCTBOM 7151 3aLUUThI ANEKTPOABUraTeNs OT CKa4yKoB
HanpsHKeHWs B NIMHUAX 9HeprocHabxeHusa B cnyyae yaapa
MOINHWUW B paiioHe MoHTaxa obopynosaHus. Cm. puc. Puc. 17.

L1

L2 L

L3 N

PE————F—1+——— PE—————F+—|———
|||—| |||—|

825045 825017

TMO0O0 1357 3605

Tpwu cbasbl OpHa dasa

Puc. 17 YcTtaHoBKa yCTponcTBa 3aluTbl OT NepeHanpsiXeHus

OpHako, yCTpOVICTBO 3alNTbl OT NepeHanpsaXXeHna He 3aluaeT
aneKkTpoasuraTtesb OT NPAMOro nonagaHnua MOJTHUN.

YCTPOMCTBO 3aluThl OT NEepeHanpsiKeHns AOMKHO GblTb
NOAKIMIOYEHO K yCTAHOBKE Kak MOXHO Grivxe K aneKkTpoaBuraTento
npu Tom, 4To ByayT cobnoaeHbl MECTHbIE NPpaBuna u HOPMbI.

YCTpoWcTBa 3alMThl OT NepeHanpsi)KeHUs MOXHO 3anpoCuUTb B
Grundfos.

TeM He MeHee, HUKaKoW AONOSNHUTENbHOW MOMTHUE3aWNUTbI AN
anekTpoasuratenen MS 402 He TpebyeTcst Grnarogaps BbICOKOMY
YPOBHIO U30NALUN.

9.4 Nopbop kabens

Anekmpokabenb Hacoca MOCMOSIHHO

Haxodumcs 8 No2Py>XHOM COCMOSIHUU U He
BHumaHune

o6s13amesibHO uMeem docmamoyYyHoe ceyeHue

On1s1 npoknadku rno eo39yxy.

[MpoBepbTe NOAXOAUT NN MOTPY>XHOW Kabenb AN ANMTENbHOro
KOHTaKTa C nepekaynBaeMou cpeaow npu onpeaenéHHomn
Temnepartype.

[MonepeyHoe ceveHne (q) kabensa 4OMKHO OTBEYaTb CneayLWwnm

TpeboBaHuAM:

1. BopoHenpoHuuaemblin kabenb AoMmKeH BbIOMpaTbCs B pacyeTe
Ha MakcumanbHbIV TOK (I) anekTpoaBuratTens.

2. MonepeyHoe ceyeHne AO0MKHO BblTb 4OCTATOYHbIM, YTOOI
UCKINIOYNTL NageHne Hanps>keHust Ha AnvHe kabens 6onblue
[0nycTUMOroO.

[MonepeyHoe ceveHne NOrpyxxHoro kabens 4OMKHO oTBeYaTb
TpeboBaHUSAM K AManasoHy HanpsikeHWst aNeKTpoaBuraTenen,
npvBeaeHHbIM B pasgene 9. [odkodeHue anekmpoobopydosaHusl.



Tpebyemoe ceuveHne kabens MOXHO onpeaennTb No 3HaYeHUsAM
najeHns HanpskeHNs U3 cxem, NpuBeAeHHbIX B [TpunoxeHue 1.

VMcnonb3ynte cnegytowlyto oopmyny:

| = MakcMmanbHbIN HOMUHATBHbIN TOK ANieKTpoaBMraTens.
[ns nycka no cxeme «3Be3[a-TpeyronbHuky | = 3HaveHune
MakcumanbHoro Toka x 0,58.

Lx = OnuHa kabens, paccuntaHHas no NageHuIo HanpsKeHns,
coctaBnsiowemy 1 % OoT HOMUHANBHOTO HaMPSXKEHUS.

_ ANVHa norpyxHoro kabens
fonycTumoe nagexue
HanpsxeHus B %

Lx

g = NonepeyHoe ceyeHne BOOOHENPOHNLLAEMOTrO MOTrPy>KHOIo
kabens.

MpoBeanTe NpAMyto Mexay PakTUYeCcKUM 3HaYeHneM | n
3HaveHnem Lx. Toyka nepeceyeHnst 3ToM NPSMON C OCbIO «g»
OOIKHA CnyXutb Ans Bolbopa 6nuxaniwero 6onbluero 3Ha4eHus
nonepeyHoro cevyeHns kabens.

padukn cTposiTcsa Ha OcHOBe cneayoLwmx Popmyn:
OpHodpasHbIM NOrPYXKHOMW 3NeKTpoABUraTenb
U x AU

I x 2 x 100 x(cos q)ngrsin (pxXO

L=

Tpéxda3Hbi NOrpyKHON anekTpoaBuratTenb
U x AU

L=
I x 1,73 x 100 x(cos (pngrsin q)xXI)

TpexdasHbI NOrpyKHON 3NeKTpoABUraTesnb, NOAKNOYeHNne
no cxeme «3Be34a-TPeyrosibHUK»

L= U x AU
I x 100 x (cos ¢ x p/q + sin ¢ x XI)

L = [InnHa BOOOHENPOHMLL@EMOro NorpyxHoro kabens [m]
= HomuHanbHoe HanpsxeHue [B]

AU = MNepenap HanpsxeHn [%)

| = MakcumarsnbHbI HOMUHArBHBIA TOK anekTpoasuratens [A]

cosg = 0,9

p = YpenbHoe conpoTtuereHue: 0,02 [OM*MM?/M]

q = [MonepeyHoe ceyeHne BOAOHENPOHMNLAEMOro
norpy>Horo kabens [Mm?]

singp = 0,436

Xl = WHpykTuBHoe conpoTtuenexue: 0,078 x 10-3 [Om/m].

9.5 YnpaBneHue ogHoda3HbIM 35IeKTpOABUraTeniemM
MS 402

lpedynpexdeHue

OJdHogha3HbIl annekmpodeuzamenib MS 402
ocHaujeH 3awyumoli, Komopasi omkJroyaem
deuzamenb 8 c/y4Yyae NoebIWeHUs!
memmnepamypbl 06MOMOK, Npu 3mom rnodaya
numadus K afiekmpodsu2amersnto
npodosikaemcsi.

9mo cnedyem o6s13amenibHO yyumbieame &
mowm criyqae, ecsiu anekmpodsu2amersib
siesissiemcsi cocmaeHol Yyacmbto
KOHMpoJsiupyeMmou cucmemabl.

Hanpumep, ecnu koHTponupyemas cuctema BkioyaeT B cebs
obe3xenesnBaTtenb ¢ KOMIPECCOPOM, TO, €CIU He
npeaycMoTpeTb APYrUX AONOMHUTENbHBIX MEP KOHTPOIS nodayn
BOZbI, 3TOT KOMMNpeccop GyaeT npoaomxaTte paboTaTb Aaxe npu
OTKIMIOYEHNU 3NEKTPOABUraTENS Hacoca BCNEACTBUE
cpabaTblBaHUS ero 3aluThl.

9.6 TMMopknioyeHue ogHoda3HbIX INeKTpoaBUraTenemn

9.6.1 dnekTpoaBUraTenu ¢c AByXnpoBOoAHbIM kabernem

OnekTtpoasurateny MS 402 ¢ AByxnpoBoAHbIM kabenem nmeroT
BCTPOEHHYIO 3alLMTy U NycKaTernb, CriefoBaTeNbHO, MOTYT BbiTb
noakmnYeHbl k ceTn Hanpsmyto. Cm. puc. Puc. 18.

= N L

[

YKEnTbln/3enéHbin
CuHui
KopunyHeBbIn

TMOO0 1358 5092

Puc. 18 OnekTpoasuratenu ¢ 4ByxnpoBoAHbIM kabenem

9.6.2 OnekTpoaBuratenu PSC ¢ NOCTOSAAHHO NOAKIMIOYEHHbIM
KOHOEeHcaTopoM

Onektpoasurateny PSC nogknioyaloTcs K nUTaoLWwen cetn yepes
pabo4nii KoHAeHcaTop, KOTOPLIN AOMMKeH ObiTe paccynTaH Ans
HenpepbIBHOW aKcnyaTauuu.

Bbibepute Tnopasmep koHAeHcaTopa no Tabnuue Huxe:

AnekTpoaBuratenb KoHpeHcaTtop

(kBT) [Mk®] 400 B, 50 Ny
0,25 12,5

0,37 16

0,55 20

0,75 30

1,10 40

1,50 50

2,20 75

OnekTtpogsuratenu MS 402 PSC mowHocTbio meHee 1,1 kBT
MMEIT BCTPOEHHYIO 3aLlnTy 1 AOIKHbBI MOAKMYATLCS K CETU, Kak
nokasaHo Ha pwuc. Puc. 19.

= N L

XKénTbln/3enéHbin
KopuyHeBbIn

TMO0O0 1359 5092

Puc. 19 Onektpoasuratenn PSC

Cm. www.franklin-electric.com n puc. Puc. 20.
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|||-
P4

YKénTbin/3enéxbin
KopuiHeBpi

Puc. 20 OnekTtpoasuratenu dupmel Franklin

9.6.3 dnekTpoaBUraTenu ¢ TpexnpoBOAHbLIM Kabenem

OnekTtpoasuratenu MS 4000 c TpexnpoBoAHbIM kabenem
OOJDKHBI MOAKIIYaThCS K ceTu Yepes 6nok ynpasnexus Grundfos
SA-CSIR/SA-CSCR co BCTpOEHHON 3aLMTON anekTpoaBuraTens.

OnekTpoasuratenu MS 402 c TpexnpoBoAHbIM kabenem nmerT
BCTPOEHHYIO 3aLLMTY M AOMKHbI NOAKMIYATLCS K CeTU Yepes
6nok ynpasneHus Grundfos SA-CSIR/CSCR.

MopkmntovyeHune TpexdasHbix anektpoasuratenen MS 402 n MS
4000 BbINOMHAETCA COrfacHoO ykasaHusaM, NnpuBeAeHHbIM B
pasgene 9.7 [ModknoyeHue mpéxgasHbix
anekmpodsuzamerned.

= N L

[
_‘T‘ Cs
s

11 2| 3| 4

TMO7 4264 1219

Puc. 21 CSIR

= N L

TMO07 4265 1219

Puc. 22 CSCR
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9.7 TMopknioyeHue TpéxdasHbIX IneKTpoaBUraTenemn

TpéxdasHble anekTpoABUraTenu AOMKHbl UMETb CUCTEMY
3awuTbl. Cm. pasgen 9.2.2 TpéxgasHblie anekmpodgueamernu.

[na nogknioveHns anekTpoobopynoBaHus yepes MP 204
cnepyet udyuntb [Macnopt, PyKOBOACTBO MO MOHTaXYy U
aKcnnyaTauuv Ha JaHHoe YyCTPOWCTBO.

Mpu ucnonb3oBaHWM cTaHAAPTHOrO 3aLLYMTHOrO aBToMaTa
noaKntoYeHne anekTpoobopynoBaHus crieayeT NpousBoaUTb No
cxeme, onucaHHow fanee.

9.7.1 NpoBepka HanpaBneHUsi BpalweHUs

Pa6oyast yacmb Hacoca O0oJIKHa npu

akcnnyamayuu ecez0a ocmaeamscs

MosIHOCMbIO NO2PYKEeHHOU 8 800Y.

Mpun nogkntoveHUn Hacoca Kk ceTu 3nekTponuTaHus Heobxoanmo

NpPoOBEPUTb HanpaBfeHne BpaLleHus:

1. BKmo4YMTb Hacoc 1 3amepuTb 06beM NnogaBaeMon Boabl U
Hanop.

2. BbIKNIOYNTb HACOC Y NOMEHATbL MecTamu ABe dasbl

anekTpoaBuraTens.

BknounTb Hacoc 1 3amepuTb 06beM NnogaBaeMoi Boabl U

Hanop.

4. OTKNIOYMTb Hacoc.

5. CpaBHuTb pe3ynbraThl. [1paBunbHbIM cunTaeTcs To
nogknyYeHne, KoTopoe MMeeT GonbLune nokasaTenn obvema
nogaBaemoil BOAbl 1 Hanopa.

w

9.7.2 AnekTpoaBuratenu Grundfos - npsimon nyck

MopkntoyeHune anektpoasuratenen Grundfos Ansa npsiMmoro nycka
BbIMOJIHAETCSA B COOTBETCTBUU C yKa3aHUSIMU, NPUBEAEHHbIMU B
Tabnuue Huxe, 1 Ha puc. Puc. 23.

Ka6enb/coeguHeHue
MuTatowasn
ceTh AnekTtpoasuratenu Grundfos
anameTpom 4 1 6 gIOMMOB
PE PE (kénTbIi/3enéHblIi)
L1 U (Kopn4HeBbIi)
L2 V (4€PHBIN)
L3 W (cepbiit)

MpoBepnTb HanpasneHve BpaLleHnst cnocobom, onncaHHbIM B
pasgene 9.7.1 [posepka HanpaseHUs 8palieHUs.

PE L1 L2 L3

TMO03 2099 3705

Puc. 23 Onektpoasuratenu Grundfos - npsimoi nyck



9.7.3 AnekTtpoaBuratenu Grundfos - nyck no cxeme «3Be3ga-
TpeyronbHUK»

MopkntoveHne anektpoasuratenen Grundfos onst nycka no
CXeMe «3Be3[a-TPeyroribHUK» BbINOMHAETCS B COOTBETCTBUM C
yKasaHusiMu, npuBefeHHbIMK B Tabnuue Huxe n Ha puc. Puc. 24.

AnekTpoasuratenu Grundfos

CoeaunHeHue -
AvameTpom 6 AroiMoB

PE YKénTbin/3enénblin
U1 KopwnyHeBbin

V1 YEpHbI

W1 Cepbini

w2 Kopu4yHeBblii

U2 YEpHbIn

V2 Cepbiti

[MpoBepka HanpaBrneHns BpaLleHns OCyLLecTBNSEeTCA Crnocobom,
onucaHHblM B pa3aene 9.7.1 [lposepka HanpasieHuUs1 8pauLeHUsl.

PE L1 L2 L3

TTITIT]
| W2 |u2 (v2
PIEU1 V1 (w1
\

\
N\

TMO03 2100 3705

Pwuc. 24 Onektpopsuratenu Grundfos aons nycka no cxeme
«3Be34a-TpeyronbHUK»

Ecnu TpebyeTcs npsimoi nyck, anekTpoaBuraTenb A0MKeH ObiTb
NOAKIIOYEH, Kak NokasaHo Ha puc. Puc. 25.

PE L1 L2 L3

RRERAN
| W2 (U2 | V2
PIE ut| vt (w1
\

\
\

TMO03 2101 3705

Puc. 25 Onektpoasuratenu Grundfos, npegHasHayeHHble ons
nycka no cxeme «3Be3fa-TpeyrofibHuUKy, Npu NpsiMom
nycke

9.7.4 MS6000P CMHXPOHHbIN 3neKTpoaBUraTesib ¢ ABOMHbIM
kabenem

PE L1 L2 L3

TMO7 6468 1920

Puc. 26 Grundfos MS6000P 37 kBT 1 45 kBT

9.7.5 NogkniovyeHne anekTpoaBuUraTenen, MMerLWMUX
HEeU3BeCTHYH MapKUMPOBKY XWUN Kabensa unu knemm

B Tom cny4yae, ecqim Hem3BeCTHa MapKMUpOBKa OTAENbHbIX XXUN
kabens npu NX NOAKNKYEHNN K CeTun, ona obecnevyeHns
npaBuUIibHOro HanpaslieHUs BpalleHUs BbINONTHUTE cneaytollee:

3ﬂeKTpO.EI,BVII'aTeJ1VI And NpAMOro nycka

[MogkntounTe HacoC K CeTn B COOTBETCTBUN C YCTAHOBIEHHOM
npouenypomn.
[MpoBepuTb HanpaBneHne BpaLleHUs cnocobom, onMcaHHOM B
pasgene 9.7.1 [Iposepka HanpasneHUs epaujeHus.
AnekTpoaBMraTenu Ansa nycka rno cxeme «3sespga-
TpeyronbHUK»
OnpegennTb 06MOTKM C MOMOLLbIO OMMeTpa 1 0603Ha4YnTb
KOMMeKTbl BbIBOAOB 1151 COOTBETCTBYHOLLMX OBMOTOK.
OnpegennTb Hayano v KoHewl, 06MOTKM OAHUM U3 U3BECTHbIX
cnocobos. U1-U2, V1-V2, W1-W2. Cwm. puc. Puc. 27.

u1 U2
V1 V2
W1w2

TMOO 1367 5092

Puc. 27 HensBecTHas mapkupoBka »xun kabens/knemm -
obmoTKa anekTpoaBuraTens Ansi nycka no cxeme
«3Be3a-TPeyronbHUK»

Ecnu TpeByeTcs nyck no cxeme «3Be34a-TPeyronbHUK», XKUIbl
[OJKHbI GbITb MOAKITHOYEHbI, Kak MoKa3aHo Ha puc. Puc. 24.

Ecnun TpebyeTcs NnpsiMoi NycK, >Kunbl AOJDKHbI OblTb NOSKMOYEHbI,
Kak nokasaHo Ha puc. Puc. 25.

[MpoBepuTb HanpaBreHne BpaLleHns cnocobom, onnMcaHHbIM B
pasgene 9.7.1 [Iposepka HanpasneHus 8pauleHus.

9.7.6 Cuctema nnaBHOro nycka

PekomeHayeTcst ucnonb3oBaTh TOMbKO MiaBHble MycKkaTenw,
KOTOpble perynupytoT HanpsiXeHue Ha Bcex Tpex dasax
OAHOBpPEMEeHHO. Takue nyckatenu ocHaleHbl 6annacHbIM
KOHTaKTOpOM.

BpeMs NnMHenHoro HapactaHus: MakCUMyM 3 CEKYHAbI.
Bonee nogpo6Hyto MHpopmaumo Bel MoxeTe nony4ynTs y
nocTaBLLMKa NnaBHOro nyckarens unu B komnavum Grundfos.
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9.8 MMpoBepka anekTpoaBurarens v kabens — B cny4yae HenipeOHaMepPeHHO20 MpomeKaHusi
800bI Yepe3 He Haxodsiujuticsi Moo
HanpsikeHUeM Hacoc cyuiecmeyem puckK mogao,
ymo deuwxyujuecss yacmu Hacoca u
anekmpodeuzamerisi HA4Hym epaujamscsi,
co30aeasi meM caMbIM Hanpsi)keHue Ha
KneMmax. BesiuyuHa HanpskeHusi 3agucum om

MpedynpexdeHue

— Bbiknroyume ucmoyYHUK numaHusi nepead
Hayasniom nbbix pabom c usdenuem.

— Y6edumechb, YmoO UCMOYHUK MUMaHuUsl He
Moxxem 6bImb ci1y4yaliHO 8KJTHOYEH.

Mpedynpexderue cKopocmu epauieHust. B cessu ¢ smum Knemmbi
Ans Hacocoe SPE: dsuzamernsi 0/IKHbI CHUMambCs ornacHbIMU 00
- Meped Hayanom pa6omsi ¢ uzdenuem mex nop, noka He 6ydem dokazaHo o6pamHoe.

y6edumecb, Ymo KOHUbI kabenel deuzamensi
He Haxodsimcsi 100 Hanpsi)XeHUeM.

— Y6edumecb, Ymo ucmoYyHuUK numaHusi He
Mo)xem 6bImb cJly4aliHO KJTHOYEH.

1. HanpsixeHvne nutanuns Korga aBuratenb HaxoauTcs NOA Harpy3kon, HanpshkeHne
C nomoLyblo BONbTMETPA N3MepbTe OOIMKHO ObITb B Npefenax aguana3oHa, ykazaHHoro B pasgerne
HanpsikeHue mexay asamu. Ha 9. ModknroyeHue anekmpoobopydosaHusi. MNpu konebaHUsx
OfHO(a3HbIX ANeKTpoABUraTensax HanpsXeHWs, BbIXOASALWMX 3a Npefernbl ykasaHHOro AnanasoHa,

N3MepeHUs BbINOJTHAKTCA MexXay Cb330l7l aneKkTpoaBUraTeslb MOXeT CropeTb. CunbHble konebaHus
N HeUTpanblo nnu Mexay AByMA daszamu HanpsaXeHna yKasblBaloT Ha NJTI0X0€ Ka4eCTBO HanpsaXeHua

& B 3aBMCUMOCTU OT TUMa UCTOYHUKA nuTarLLen ceTu; Heob6XoaAMMO OTKIYNUTL HACOC A0 TEX MNop,

§ nuTanus. MNoaknioynTe BONbTMETP K noka HeucnpaBHOCTb He ByAeT ycTpaHeHa.

& Knemmam B aBToMaTe 3aluThl

S anekTpoasuraTens.

=
Ha TpéxdpasHbix anekTpoaBuraTensax pasHuua mexay TOKoM B
dase c MakcumanbHbIM NOTpebreHnemM n TokoM B dase ¢
MUHUManbHbIM NOTpebrneHneM fonxHa 6biTe He 6onblue 5 %.
Ecnun pasHuua 6onblie nnm ecnu ToK NpeBbIaeT

N HOMWHanbHbIN, BO3MOXHbI CriefyoLwmne HENCNpaBHOCTY:

E * [oaropaHve KOHTaKTOB aBToMaTa 3aLuThbl

S anekTpoaBuraTens.

S N . 3amMeHuTe KOHTaKTbl Unu 6rnok ynpaBneHus ans paboTbl Ha

= 3amepbTe NoTpebnsieMblii TOK MO Kaxxkaow OIHO(A3HOM NUTAHIN.

dase npu paboTe Hacoca C NOCTOSHHHbIM )
AaBREHNEM Ha BbIX0Ae (MO BO3MOXHOCTY [noxoi KOHTaKT B COeAUHEHNAX UNWU, BO3MOXHO, B
C NPOM3BOANTENbHOCTLIO, kaGenbHoit MydrTe.

COOTBETCTBYHOLLEN MaKCUMarbHOW CM. NyHKT 3.

Harpyske anekTpoasuraTens).

Cnu1LWKOM BbICOKOE MMM CITMLLIKOM HU3KOE HanpsiXeHue
MakcumanbHbIi pabounii Tok nutaHnsa. Cm. nyHKT 1.

aneKTpoABMraTens ykasaH Ha
drpmeHHoM Tabnnyke.

OBMOTKM aneKkTpoABUraTens UMelT MeXBUTKOBbIE
3amblkaHus v obpbiB. CM. NyHKT 3.

[MoBpexaeHne Hacoca NPMBOAMUT K neperpyske
aneKkTpoaBurartend.

CHSITb HacocC Ans KanuTanbHOro peMoHTa.

Cnvwkom 6onbLuoe OTKIIOHEHNE 3HAYEHNS CONMPOTUBIEHUS
obmoToK anekTpoaBuratens (TpéxdasHoro). NomeHanTe
nopsiAok nogknioyeHuns as ans 6onee paBHOMepHoOW
Harpysku. Ecnv npobnema He ycTpaHeHa, CM. MyHKT 3.

nyHKTbI 3 1 4: MMpu HopManbHbIX 3HAYEeHUAX HaNPsXKEHUA NUTaHUA U TOKa nOTpe6neHm| U3MepeHus He Tpe6y|0Tca.

3. ConpoTtuBneHne o6MoTku [Ons TpéxdasHbix anekTpoaBuraTenen oTkoHeHne oT
MaKCUMarnbHOW U MUHUMAaIbHOWM BENUYUHBI [IOMXHO BbITh HE
@ OTCOeAMHITE BOAOHENPOHNLAEMBIt 6onbue 10 %. Ecnv oTknoHeHns 6onblue - NOAHATb Hacoc.
fe) norpy>Hoii kabenb oT nyckatens BbINOMHWUTL MO OTAENBHOCTU U3MEPEHUS CONPOTUBIEHNUS
=S « onekTpogsurartens. iavepste nBuraTens, kabens gBuraTens u NOrpy>Horo kabens n
" § COnpoTUBNEHne 0BMOTKN MeXay OTPEMOHTMPOBATbL/3aMEHNTb HEMCNPABHbIE AeTanu.
= 2 XKunamu norpyxHoro kaGens. MpumeuaHue. Ha ogHOMA3HbIX TPEXKUIbHBIX
g anekTpoaBuraTensx paboyas obmMoTka NPUMET caMoe HU3Koe
S 3Ha4YeHne ConpoTUBIIEHMS.
=
4. ConpoTtuBneHue Ecnun conpoTtueneHue nzonaumm mexblie 0,5 MOwm, cnegyet

nsonaymm OTCOEAMHITE BOAOHENPOHMLAEMBII NoAHSITb HAcOC ANS PEMOHTa afnekTpoaBuraTens unu kabens.
@ norpyxHoii kabenb oT aBToMaTa 3alnTel B COOTBETCTBUM C MECTHBIMW HOPMaMK 1 NpaBunamu,
o anektpoasuratens. amepbre NPUHATbIE 3HAYEHWUSI CONPOTUBMEHUS N30NSLMN MOTYT BbITb
le O COMpPOTMBIIEHVE U30MNALUN MEXAY ApyrmMu.
féq § Kaxaoun a3on 1 3a3eMneHmem.
n
I E [MpoBepbTe, HAAEXHO NN BbINOTHEHO

< 3asemrieHue.
o
=
=
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10. BBopa B akcnnyartauuio

Bce usgenus npoxoaAT npuemMo-cAaaTouHble UCTbITaHNS Ha
3aBofe-n3rotoBuTene. [JononHUTENbHbIE UCMbITAHUSA HA MecTe
yCTaHOBKM He TpebytoTcs.

Ecnn Hacoc npaBunbHO yCTaHOBIMIEH HA MecTe aKcnnyaTauum un
MOMHOCTBIO MOrpyXeH B paboyyto cpeay, Hy>XHO NPOU3BECTU ero
NyCK C 3aKpbITON 3a4BWXKOW NPpUMEpHO Ha 1/3 0T MakCumarnbHOro
NPOXOAHOro CeYeHus.

[MpoBepka HanpaBneHns BpaLLeHUs OCyLLeCTBNSETCSA CNocobom,
onuncaHHbiM B pasgene 9.7.1 [lposepka HarpasneHus epaujeHus.

Ecnn B Boge ecTb npumMmecu, 3agBuXKy crnefyeT OTKpbIBaTb
NOCTEeNeHHO No Mepe o4uLLieHns Boabl. Hacoc gonxkeH pa6OTaTb
[0 Tex nop, nNoka He nonaeTt Yynctasa soga. B npotueHom cny4yae
BO3MOXHO noBpexaeHue ero aetanen nnm 3acopeHune 3anopHoro
KnanaHa.

Mo Mepe oTKpbITUSA 3aABMXKM HEOOXOAMMO NPOBEPSATL CHUXKEHNE
YPOBHS BOAbI, YTOObI Y6eAnTbCSs, YTO HAacoC ocTaeTcs B
Norpy>eHHOM COCTOSIHUW.

[OunHamuyeckun ypoBeHb BOAbI BCeraa A0MKeH HaX0AUTbCS Bbllle
rny6uHbl MOHTaxa Hacoca. Cm. pasgen 8.2 YcmaHoeka Ha
mMecme aKcrayamayuu.

IR A A A A
L3
L2

- \ 1

LT
}

L5
L1

TMO0O 1041 3695

Puc. 28 CpaBHeHue pasnuyHbIX ypoBHeW BOAbI

L1: MuHumanbHas MOHTaXHas riybuHa 0THOCUTENBHO
[MHaMNYeCKOro ypoBHS BoAbl. PekoMmeHaoBaHa He MeHee 1 M.

L2: My6uHa guHamMmn4ecKkoro ypoBHs BOAbl.
L3: My6uHa ctaTnuyeckoro ypoBHS BOAbI.

L4: CHUXKeHMe ypOoBHS. DTO pasHuLa MeXAY AMHAMUYECKUM U
CTaTUYECKNM YPOBHAMM BOAbI.

L5: MoHTaxHas rnybuHa.

Ecnn Hacoc npu cBoen MakCumarnbHOM NPOM3BOAUTENBHOCTH
cnocobeH nogatb 06beM BoAbl 6onbLUMA, YeM CNOCOOHa
BblpaboTaTb CKBaXWHa, PEKOMEHAYeTCsl yCTaHOBUTb 6ok
3awmnTbl anekTpoasuratenss MP 204 npounssoactea Grundfos nnum
YCTPOWCTBO MHOTO TUMa AN 3alMThl OT «CyXOro» Xxoaa.

Ecnu 3awmuty oT pa6oThbl HAacoca «BCYXylo» HE yCTaHaBNuBaTh,
TO YPOBEHb BOAbI MOXET OMYCTUTLCH A0 TOW YacTu Hacoca, B
KOTOpOW HaxoAMUTCA ero BcacbliBatoLlas NonocTb U, kak
cneacTBUE 3TOr0, HACOC HaYHET noacackliBaTe BO3AYX.

lpodomkumenbHas 3kcnayamauyusi ¢ eodol,
eKJsIroyaroujeli 8039y x, Moxem npueecmu K

nosepexdoeHUr Hacoca u cmama MPUYUHOU
Hedocmamo4yHO20 oxJlak0eHusi
anekmpodeuzameiis.

11. dkcnnyaTtauusa

Paboyas yacTb Hacoca AormkHa npun akcnnyataunn scerga
OCTaBaTbCA NMNOJIHOCTbLIO I'IOpr)KeHHOIZ B XWUOKOCTb.

Ycnosusa akcnnyataumu npuBeaeHsl B pesgene 15. TexHuyeckue
OaHHble.

11.1 MuMHMManbHbIN pacxon

[nsa obecneyeHns Heob6Xo0AMMOro oxna)KaeHus
anekTpoaBuraTens, NPoOU3BoAUTENbHOCTb Hacoca npu
perynupoBaHnu HUKOTAa He JOJKHA OMyCcKaTbCs HUXE TOro
3HaYeHus!, Mpu KOTOpom obGecneymBaeTcs BbINOJIHEHNE
TpeboBaHumn pasgena 15.2 Temnepamypa nepekadyusaemou
JKudkocmu / ckopocmb rpomoka oxnaxoarowel xudkocmu.

11.2 YacToTa BKNO4YeHUn

Tun

Kon-Bo 3anyckoB
anekTpoABurarens

MwuHumyMm 1 B rog.
Makcumym 100 B yac.
Makcumym 300 B A€eHb.
MwHumyMm 1 B rog.
Makcmym 100 B yac.
Makcumym 300 B AeHb.
MuHumym 1 B roga.
Makcumym 30 B vac.
Makcumym 300 B AeHb.
MuHumym 1 B rog

MS 402

MS 4000

MS 6000

MS 6000P Makcumym 120 B 4ac

Makcumym 360 B oeHb

MuHumym 1 B roga.
Makcumym 3 B 4ac.
Makcumym 40 B AeHb.

PVC

0OMOTKM | OOMOTKM | OBMOTKN | OOMOTKM | OOMOTKM | OBMOTKM | OOMOTKM | OOMOTKM

MMS6
MwuHumymMm 1 B rog.
Makcumym 10 B yac.
Makcumym 70 B AeHb.

PE/PA

PekomeHagyeTca MuHumym 1 B rog.
Makcumym 3 B 4ac.
Makcumym 30 B geHb.

PVC

MMS 8000

PekomeHayeTca MuHumym 1 B rog.
Makcumym 8 B vac.
Makcumym 60 B feHb.

PE/PA

PekomeHayeTca MuHUMYM 1 B rof.
Makcumym 2 B yac.
Makcumym 20 B oeHb.

PVC

MMS 10000

PekomeHayeTca MuHumym 1 B rog.
Makcumym 6 B 4ac.
Makcumym 50 B geHb.

PE/PA

PekomeHayeTca MuHumym 1 B rog.
Makcumym 2 B 4ac.
Makcumym 15 B AeHb.

PVvC

MMS 12000
PekomeHagyeTca MuHumym 1 B rog.
Makcumym 5 B yac.

Makcnmym 40 B geHb.

PE/PA

TouHyto MHOPMALMIO CMOTPUTE B
MacnopTe, PykoBoACTBE MO MOHTaXy
1 3KCnnyaTauum Ha COOTBETCTBYOLUNIA
anekTpoABuraTesnb U TEXHUYECKON
AOKYMEHTaUMN Ha cainTe www.
franklin-electric.com.

Franklin

M3penue He TpebyeT HaCTPOWKN.

19

Pycckum (RU)



(NY) umnooAhd

12. TexHn4yeckoe o6cnyxKuBaHue

M3penve He TpebyeT 06513aTeNbHOr0 TEXHUYECKOTO
obcnyxMBaHNSA N NEPUOANYECKON NAarHOCTUKN Ha BCEM CPOKe
cnyx6bl. TexHn4yeckoe 06CnyxXnBaHne NPOMbILLIIEHHOTO
obopyaoBaHnst AOMKHO NPOU3BOAUTLCSA B COOTBETCTBUM C
HOpMaMmu, NPUHSATBIMU Ha TeppUTOpUK NoTpebuTens.

lpedynpexdeHue

— Y6edumecb, Ymo ucmoYyHUK numaHusi He
Moxxem 6bImb crly4aliHO 8KJTFHOYEH.

lpedynpexdeHue

— Ecnu Hacoc 6b1n1 ucnosib308aH 0J1s1 Xudkocmu,
Komopasi epedHa Oss1 300poebst unu
mokcu4Ha, Hacoc 6ydem knaccuguyupoeaH
KaK 3a2psi3HeHHbIU.

MpedynpexdeHue

Ans Hacocoe SPE:

— He o6paujalimecs c pomopom, ecsiu y eac ecmb
KapouocmumyJsisimop.

— Oepxume okpyxeHue pomopa ce0603HbLIM Oom
Ma2HUmMHbIX npedmemos u 6ydbme
OCMOPOXKHbI MPU Pa3MeujeHuUuU pomopa Ha
Maz2HuUmHol noeepxHocmu.

— Meped Ha4anom pabomesli ¢ uzdenuem
y6edumecb, Ymo KOHUbI kabenel dgsuzamensi
He Haxodsimcsi 100 HanpsiXeHUeM.

— Y6edumechb, 4mo ucmoYHUK NUMaHusi He
Moxem 6bImb csly4aliHO 8KJTHOYEH.

— B cniyqae HenpedHaMepeHHO20 NMpomeKaHusi
e00bI Yepe3 He Haxodsiuulicsi nod
HanpsixeHUeM Hacoc cyujecimeyem puck mozo,
Ymo deuxxyujuecsi yacmu Hacoca u dguzamerns
Ha4yHym epawjambcs, co30asasi meM caMbIiM
HanpsixeHue Ha Kremmax. BenuyuHa
HanpsixeHuUs1 3agucum om ckopocmu
epaweHus. B cesizu ¢ amum knemMmbI
deuz2amerisi 00/KHbI CHUMambCs onacHbIMU 60
mex rop, noka He 6ydem doka3aHo o6pamHoe.

13. BbiBOA U3 3KkcnnyaTauum

[ns Toro 4ytobbl BbIBECTU Hacockl SP, SPE, SPM, SP-G n3
aKcnnyaTaummn, Heo6xoaArMo NepeBecTn CeTeBON BbikMtoYaTenb B
nonoxeHune «OTKMOYEHOY.

Bce anekTpnyeckme nuHUK, pacnonoXeHHble 40 CETEBOrO
BbIKIOYaTENs!, NOCTOSHHO HAXOAATCS NOA Hanpsi>)KeHNEM.
[MoaTomy, 4TOGLI NPEfOTBPATUTL CRyYanHoe Unm
HecaHKLMOHMPOBAHHOE BKIOYEHME 060pyaoBaHUs, HE06X0AUMO
3abnoknpoBaTb CETEBON BbIKMOYATENb.

14. 3awmnTa OoT HA3KUX TeMmnepaTyp

Ecnn Hacoc nocne okoH4YaHus aKkcnnyaTaumm nomellaeTcs Ha
XpaHEeHWe, TO MECTO XpPaHEHMUS OMKHO ObIThb 3aLUULLEHO OT
BO3[ENCTBUS HA3KUX TeMnepaTyp Unu formkHa 6biTb obecneveHa
rapaHTMpoBaHHas 3aluTa OT pa3Mopa)KMBaHUsi C MOMOLLIbIO
3anuTow B anekTpoaBuraTenb Hedamep3atLLlemn XXMAKOCTH.
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15. TexHn4Yeckme gaHHbIe

Mopgaya Q*: 0,1 —280 m3/4 (o 470 m®/y - ans HacocoB SP-G)
Hanop H*: po 660 ™

*Nogayva n Hanop KOHKPETHOW MoAenNun Hacoca ykasaHbl Ha ero
dupmeHHon Tabnnyke (cMm. puc. Puc. 3).

15.1 YpoBeHb wyma

YpoBeHb Wwyma HacoCoB:

3HavyeHusi OTHOCSTCS K Hacocam, Norpy>KEHHbIM B Boay 6e3
BHELLHEro perynvpyoLlero knanaHa.

Tun Hacoca L. [AB(A)]
SP 1A <70
SP 2A <70
SP 3A <70
SP 5A <70
SP7 <70
SP9 <70
SP 11 <70
SP 14 <70
SP 17 <70
SP 30 <70
SP 46 <70
SP 60 <70
SP 77 <70
SP 95 <70
SP 125 79
SP 160 79
SP 215 82

SP 270-G 77
SP 300-G 77
SP 360-G 77

YpoBeHb WyMa 3neKTpoaBuUraTenen:

YpoBeHb wyma anektpoasuratenet MS n MMS komnaxumn
Grundfos He npeBbiwaeT 70 ob(A).

SnekTpogsuratenu gpyroro npondsoautens: Cm. NacnopT,
PyKoBOACTBO MO MOHTaXY W 9KCMnyaTauun Ha aTu ABuUraTenu.

15.2 Temnepatypa nepekaumMBaemom xuagkoctm /
CKOPOCTb NPOTOKa oxnaxaaroLemn XXuaKkocTum

MakcumanbHas TemnepaTypa XUAKoCTU U MMHUManbHas
CKOPOCTb MOTOKa yKa3aHbl B Tabnuue, NpeacTaBIeHHON HUXE.

[nsa obecnevyeHns oNTUManNbHOro OXnaxaeHus
anekTpoaBuraTenst pEKOMeHAYeTCs ero yctaHaBnnBaThb Bbille
UNbTPa CKBaXKMUHBbI.

B mex cny4asix, koec0a He803MOXHO docmu4b
BHumaHue| ykaszaHHoOU ckopocmu nomoka, Heo6xodumo

ycmaHoeumb oxs1ax0aroujuti KOXyXx.

Ecnu cywecmeyem onacHocmb o6pa3oeaHusi
ocadka (Hanpumep, necka) 8oKpya

anekmpodeuzamersi, 0ns1 obecneyeHus
Hadsiexxauje2o oxsiax0eHusi asilekmpodeu2amersisi
HeobxodumMo ycmaHoeums oxsaxoarouul
KOXYX.



MakcumanbHas TemnepaTtypa nepekaumBaeMom XUAKocTun

C y4eTOM UCNOoJIb30BaHUA B HAacocCe U anekTpoasuratesnie pe3amHOBbIX netanen TemMmnepartypa pa6oqe|7| XUOKOCTU He OO0J1XKHa NnpeBbllaTh

40 °C. Cm. Tabnuuy Huxe.

OkcnnyaTauusa Hacoca npu Temnepatype paboueii xuakoctu B npegenax 40 — 60 °C BO3MOXHa NPy YCIOBUM PETYNSPHON 3aMeHbl Yepes

Kaxxgble Tpu roga BCcex pe3nHOBbIX neTanen Hacoca n anekTpoasuratensa.

MoHTax
AnekTpoaBuratenb CkopocTe notoka, BepTukanbHasn FopusoHTanbHas
o6TeKkalLero
ycTaHOBKa ycTaHoBKa
anekTpoaBuraTens [Mm/c]
MS 402
MS 4000 (T40) 0,15 40 °C 40 °C
MS 6000 (T40)
MS40001 (T60)' 1,0 Heobxo, IflaaCCTaHOBKa Heobxo fll\(/)laCCTaHOBKa
MS6000 (T60)" ' Anma y Anma y
oXnaXJatoLLero Koxyxa Oxfiaxaatowero Koxyxa
MS6000P (T60) 0,15 60 °C 60 °C
60 °C 60 °C
Grundfos 0,15 Heobxoguma yctaHoBka Heobxogvma yctaHoBka
MS 60001 (T60)2 ' Ama y Anma y
OXMaXJatoLero KoxXyxa OXNaXK[AatoLLero Koxyxa
0,20 25°C 25°C
e PVC obmoTkK 0.50 30°C 30°C
PE/PA 06MOTKM 0,20 45°C 45°C
0,50 50 °C 50 °C
0,15 25°C 25°C
PVC obmoTkK 0.50 30°C 30°C
MMS ¢ 8000 no 12000
PE/PA o6MoTKM 0.15 40°C 40°C
0,50 45°C 45 °C

' Mpu MMHMManbLHOM BHelHeM Aaenexnun 1 6ap (0,1 MlMa)
2 Mpu MUHMManNbHOM BHeLHeM aasnexun 2 6ap (0,2 MIMa)

5.4.1 CkopocTb NoToKa

Q x 353
V= D?- 2

[m/c]

Q Mm%y Pacxog

D MM ,ElmameTp KOXYyXa 1Unu gnameTp CKBaXXUHbI

d ™M [uameTp Hacoca

Ans MMS6 (monbko PVC o6mMomku)
mMouwHocmbro 37 kBm, MMS 8000 MmouwHocmbro

110 kBm u dnss MMS 10000 mowyHocmbio 170 kBm

Makc. memnepamypa xudkocmu 6ydem Ha 5 °C
HUXXe 3Ha4YeHul, yKka3aHHbIX 8 mabnuye ebiwe.

Ans MMS 10000 mowHocmbio 190 kBm,

MMS 12000/50 'y u MMS12000/60 Iy,

MouwHocmbro om 220 kBm do 250 kBm

memnepamypa 6ydem Ha 10 °C Huxxe, ykazaHHOU

e mabnuuye.
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16. OOHapyXeHue 1 ycTpaHeHue HencnpaBHOCTEN

BHumaHne Ecnu Hacoc ucnonb3oearscs onsi nepexkadueaHusi ornacHbIX ons 300p06bﬂ unu séoeumsix Xxudkocmedl, 3Mom Hacoc
paccMampueaemcs Kak 3aapﬂ3HeHHbll7.

B atom cny4ae npu KaXK[oW 3asiBKE Ha PEMOHT cnepyert 3apaHee nNpeaocTaBliATb no,u,poﬁHy}o MHOopMaLMIo 0 NepekavynBaeMon XnaKocTu.

B cnyyae, ecnu Takas nHdopmauus He npegocTtasneHa, dpupma Grundfos MoxeT oTkasaTb B MPOBEAEHUN PEMOHTA.

Bo3amoxHble pacxofbl, CBA3aHHbIE C BO3BPAaTOM Hacoca Ha CbMpMy, Hecer oTnpaBuUTesb.

HeucnpaBHOCTb MpuynHa

YcTpaHeHMe HencnpaBHOCTU

1. Hacoc He paborTaert. a)

[Meperopenu npegoxpaHutenu.

3ameHnTb NneperopesLune npegoxpaHuTenu. Ecnu HoBble
npefoxpaHuTenu Takxe neperopenu, cnegyet NnpoBepuTb
NpaBUbHOCTb MOAKMYEHNS K 3NIEKTPOCETH 1
BOJOHENPOHML@EMbIN NOFPY>KHOW Kabenb.

b) Cpabotan aBTOmMaTMyeckui Bkntountb aBTOMAaT 3alUnThI.
BbIKMOYaTENb TOKAa yTEYKN Ha 3eMI0
(Y30).

c) OTcyTcTBME NUTAHUS. CBsizaTbCsl C MECTHOW 3nekTpocHabxatoLei

opraHusauuen.

d) Cpabotan 6nok 3awuTel MepesanycTutb aBTOMAaT 3alMThl ANEKTPoABUraTens
anekTpoaBuraTens. (aBTOMaTMYECKM UnNn Bpy4Hyto). NpoBepunTb HanpshxeHue,

ecnu onsATb cpaboTaeT aBTOMaT 3awuThl ABuratens. Ecnm
HanpsKeHne CooTBETCTBYeT HOpMaMm, CM. NyHKTbI 1e - 1h.

e) HeucnpaseH aBTOMaT 3aWwnThl UK 3amMeHnTb aBTOMAT 3aLUTbI/KOHTAKTOP ANEeKTPOABUraTens.
KOHTaKTOp aneKkTpoasuraTens.

f)  HewncnpasHocTb ycTponcTtea nyckatens. OTpeMOHTUPOBATbL UMM 3aMEHNUTb NycKaTenb.

g) [pepBaHa nnu HeucnpasHa Lemnb [MpoBepuTb aNeKkTpnyeckme CoeanHeHus.
yrnpaBneHus.

h) 3awmTa anekTpoaBuraTens ot «cyxoro» [1poBepuTb ypoBeHb BOAbl. ECnu ypoBeHb BOAbI B
X0Aa OTKMYMNa NMTaHne Hacoca u3-3a npefenax HopMbl, MPOBEPUTL ANEKTPOAbI KOHTPONS YPOBHS
HW3KOro YPOBHS BOAbI. BOAbl/pene ypoBHS.

i)  MNospexpaéH Hacoc/ OTpeMOHTMpOBaTb UK 3aMeHUTb Hacoc/kaberb.
BOAOHENPOHMLAEMbIN MOFPY>KHON
kabenb.

j)  Deuratenb octaHoBrneH 6nokom HeobxoAnMo NoAHATL HAcoc ANA 0CMOTPa K noucka
ynpasneHus no temnepaType NPUYUHBI JOCTUMXEHUS TEMMNEePaTypbl OTKIIOYEHUSI.
OTKITIOMEHUA. Csxutechb ¢ cepBucHbIM LeHTpom OO0 «IpyHAdOCY.

k) Hacoc octaHoBnEH yCcTponcTBOM [MpoBepuUTb HACTPOIKYK yCTpoCcTBa 3aWnThl. CBAXUTECH
3aWuThl. ¢ cepBUCHbIM LieHTpoM OOO «IpyHAadoC».

2. Hacoc pabortaert, HO a) 3akpbiTa 3a4BWXKa B HANMOPHOM OTKpbITb 3a[BUXKY.
nogauu BoAbl HeT. TpybonpoBozae.

b)  OTtcyTcTBUE BOAbLI UMW CAULLKOM HU3KMIA CM. NyHKT 3a.
ypOBeHb BOAbI B pe3epByape.

c) OG6paTHbIi knanaH Hacoca MoAHATbL HAacOC Ha NOBEPXHOCTb U MPOMBITh UM 3aMEHUTb
3a6n0KMpPOBaH B 3aKPbITOM MOSMIOXEHNUWN.  KNanaH.

d) CetuaTbli UnNbLTP Ha BCcacbiBaHUN [MoAHSATL HACOC Ha NOBEPXHOCTb Y NPOMbITh CETYaTbIN
3aCOpEéH. punbTp.

e) Hacoc noBpexaéH. OTpeMOHTMpPOBaTb UM 3aMEHUTb HacocC.

3. Hacoc paboTtaet c a) [oHmxeHne ypoBHs BoAbl 6onblle, YeM  YBENUYUTb MOHTaXHYHO ryOMHY Hacoca, BbINOMHUTb
NOHWXEHHON 0Xunaanochb. [pOocCCenMpoBaHne nm aameHnTb HacocC APYrM HAaCOCOM C
Npou3BOANTENBHOCTBLIO. 6onee HM3KOW NPOVN3BOANTENBHOCTLIO.

b) HenpaBunbHoe HanpaBneHne Cwm. pasgen 9.7.1 [posepka HarpasieHuUs epaujeHusl.
BpaLLeHus.

c) YacTuyHo 3akpbITbl UK 3abnoknpoBaHa [pOMbITb UMM 3aMeHUTbL apmMaTypy.
apmaTypa Ha HanopHom TpybonpoBoge.

d) HanopHas Tpyba 4yactuyHo 3abuta [MpoMbITb UMK 3aMeHUTb TPYOY.
rps3bio.

e) YacTnyHo 3abnokunpoBaH obpaTHbIN MoAHATbL HAaCOC Ha NOBEPXHOCTb U MPOMBITh UM 3aMEHNUTb
KnanaH Hacoca. Knana.

f)  YacTuyHo 3a6uTbI rpasbio (4acTuykamn  MOAHSATL HACOC HAa NOBEPXHOCTb M MPOMbITh UK 3aMEHUTb
rMuHBI) TPy60NpoBOA M Hacoc. ero. [MpombITb TpyGONpoBOA.

g) Hacoc noepexaéH. OTpeMOHTMPOBATh UMM 3aMEHUTb HACcoC.

YTeuka B Tpyb6onposose. MpoBepuTb M OTPEMOHTUPOBATL TPyGONPOBOA.

HanopHbii Tpy6onpoBos NoBpexXaEH.

3aMeHuTb HanopHbIi TpybonpoBoa.
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HeucnpaBHOCTb MpuynHa

YcTpaHeHMe HencnpaBHOCTU

4. OueHb vacToe a)

BKITKOYE€HMEe-BbIKITH4YeHne. OCTaHoOBa CIMLKOM Mana.

PasHuua mexay gaBneHvem nycka u

YBenuunTb pasHuuy. [laBneHune oTKIIOYEHNS HE AOMKHO
npesbIlWaTh paboyee AaBreHne B HanopHom bake, a
naBrieHne BKIoYeHUs AOMKHO OblTb HACTONBKO BbICOKUM,
4yTOObI OOecneynBanach nogada goctaTo4yHoro oobema
BOAbI.

b) OnekTpoabl KOHTPOMSA YPOBHS BoAbl UM OTperynupoBaTh MHTEPBASbI MEXAY aneKkTpoaamu/pene

perne KOHTPOns YPOBHS B pe3epByape
GblNY yCTaHOBMNEHbI HEMPaBUIILHO.

YPOBHS A5 MPaBUITbHOTO BKITIOYEHUS U OTKIIOYEHNS
Hacoca. Cm. NacnopT, PykoBogCTBO MO MOHTaXy U
3KCNyaTaummn Ha 3MeKTpoabl KOHTPONSA YPOBHS BoAbl/pene
ypoBHS. Ecnu nHTepBansl mexay octaHoBamu/nyckamu
Henb3s U3MEHUTb C MOMOLLbIO aBTOMaTHKW,
NPOVN3BOAMTENBHOCTb HACOCA MOXHO CHU3NTb NYTEM
nepeKkpbITUSt HANOPHOTrOo KnanaHa.

c) YTedka unu 6nokmpoBaHue B

NONYyOTKPbITOM NOJIOXEHUN OﬁpaTHOFO

KnanaHa.

MoaHsATb Hacoc Ha NOBEPXHOCTb N NMPOMbITb UJTN 3aMEHUTb
KnanaH.

d) TpeapBaputenbHoe faBneHue B bake

CITULLKOM HU3KOeE.

CkoppeKkTupoBaTth NpeaBapuTenbHoe AaBneHne B 6ake B
COOTBETCTBMU C PYKOBOACTBOM MO MOHTaXy U
akcnnyaTtauum 6aka.

e) Bakcnuwkom man.

YBenu4nTb BMECTUMOCTb Baka I'IyTéM 3ameHbl 6aka nmbo
YCTaHOBKW OOMNOJTHUTENTIbHOTO Oaka.

f)  MembpaHna baka nospexaeHa.

MpoBeputb MembpaHHbIN Hak.

17. KomnnekTywliume usgenua*

Koxyx oxnaxaeHus

YcTaHaBnueaeTcs gns obecneyeHns onTumanbHOro
oxNnaxAeHust aneKkTpoaBuraTerns, KOPppoO3MOHHOW 3aLunTbl Npu
nepekaunBaHum arpecCuBHbIX XXMAKOCTEN, 3aLLUTbl OT
3alunamreHns anekTpoaBuraTens u obpasoBaHua ocagka unm
HaneTa Ha HeM.

MepexoaHbin chnaHey
C AByMs nasamu ans kabens.

MepexoAHuk pe3b6a-pe3bba

TepmoycapoyHas kabenbHas mydTa

[ns repmMeTUYHOro coeanHeHust kabens anekTpoaBuraTens ¢
norpyHbIM kabenem.

KabenbHasa mydTa pazbemHas

[ns repMeTUYHOro coeMHeHUs kabens anekTpoaBUraTens ¢
norpy>Hbim kabenem. Micnonb3yeTtcs Ans ogHo- u
MHOTOXUIbHbIX Kabenen.

Ka6enbHas mydTa 3anuBHas

[na repmeTU4HOro coefnHeHns kabens anekTpoaBuraTens ¢
noaBoAHbIM kabenem. CoeMHeHWe NOKpbIBaeTCs Kneem 13
KomnnekTa.

XomyTbl ANA KpenneHns Kabens K CTOAKY

YcTaHaBnuBalTCs Yepes Kkaxable 3 MeTpa, COCTOAT U3
nepgoprMpoBaHHON PE3MHOBOW NEHThI ANTMHON 7,5 M 1 16 KHOMOK.
OpavH KOMMNNeKT paccyntaH Ha 45 M cToska.

¢I/Il1pr, HakKnagHble XOMYTbl

Tepmoagatuumk Pt100/Pt1000 c kabenem

OcyLyecTBnseT KOHTPONb TeMMepaTypbl U 3aWUTy
anekTpoABuraTenen ot neperpesa c nomoLbto pene PR5714 unu
6roka KomnnekcHon 3awuTbl anekTpoasuratens MP204. nvuHa
kabens 20/40/60/80/100 m.

MoHTaXHas wnunbKa

[Mo3BonsieT yctaHaBnueaTtb TepmogaTymk Pt100/Pt1000 ¢
kabenem B anekTpoasuratenu tuna MS402, MS4000, MS6000,
MMS10000, MMS12000.

Pene-npeobpasoBatens PR5714 ana repmopatumka Pt100/
Pt1000

MpenHasHayeHo Ans npeobpasoBaHns curHana gatyuunka Pt100/
Pt1000 B aHanoroBbIi curHan 4-20 MA unu B penenHbiin curHarn.

KomnnekT ans HapawuBaHus kabensa Tepmogatumka Pt100/
Pt1000

[lnsi repmMeTUYHOrO TepMOycafo4HOro coeanHeHns kabens agaTymka.
KomnnekT kpenexa aatymka Pt1000

Ka6enu pBuratenen TML-B c HapyxHou onnetkon EPR
(3TMNeH-nponMNeHoBbIN Kayu4yk)

Kabenb 4 G 1,5 co wTekepom Ans norpyxHoro kabens ans
asuratena MS 402 (10/15/20/30/40/50/60/70/80/90/
110/ 120 m).

Kabenb 4 G 1,5 6e3 wrekepa Anga norpyxHoro kabens ans
asuratens MS 402 (1,7/2,5/5/10 m).

Kabenb 4 G 1,5 co wtekepom Ans norpyxHoro kabens ans
asuratena MS 4000 (10/20/30/40/50/60 /70 m).
Kabenb 4 G 1,5 6e3 wrekepa Ans norpyxHoro kabens ans
asuratena MS 4000 (10/20/30/40/50/60/70 m).

Kabenb 4 G 2,5 6e3 wrekepa A4ns norpy>xHoro kabens ans
nsuratens MS 4000 (50/80/130/ 150/ 170 m).

Ka6enu pBuratenen NT® c TechnoHOBOW HapyXHOWM
onneTkoun

Kabenb 4 G 2,5 6e3 wtekepa ansa norpyxHoro kabens (10 /20 /
30/40/50/60/70/80/90/100/110/120 /200 m).

Ka6enu pBuratenen TML-B c HapyxHon onneTtkon EPR
(3TMNeH-NnponMNeHoBbIN Kay4ykK)

Kabenb 4 G 6,0 6e3 wrekepa ansa norpyxHoro kabens (10 /20 / 30 m).

Kabenb 4 G 10,0 6e3 wrekepa ans norpyxHoro kabens (10 /20 /
30/40/50 m).

KomnnekTbl kabenew ons arpeCcCUBHbIX XXUAKOCTEN.

[inga norpyxHbix HacocoB SP-NE. KomnnekT Bkntovaet
noaBoAHbIN kabenb B TednoHoson (PTEF) obonoyke 4 x 2,5 Mm?,
CO LUTEKEPOM AN NPUCOEANHEHNS K ANEKTPOABUraTenio.

MorpyxHow kabenb

Kab6enb B BogoHenpoHuuaemon obonouke
MpuroaeH Ans Ncnonb3oBaHusl B NTUTLEBON BOAE.

Kabenb paTtumka Temnepatypbl

AHOAHbIE NEeHTbI
Pa3mellatoTcs Ha Hapy>KHOW NOBEPXHOCTM Hacoca n
anekTpoaBuraTens Ans KOPPO3VOHHOW 3aLUUThI.
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(Ny) umnoahg

LLikac ynpaBneHusa Hacocamu, moaynu u uHtepdencol
nepenayu gaHHbIX, YCTPOMNCTBO KOMMJIEKCHOM 3alnThbl (60K
3awmThl), NpeobpasoBaTesib YacTOThbl, YCTPOUCTBO NiTaBHOIro
nycka, 6510k KOHAeHCcaTopoB, TpaHccopmaTop Toka, (PUNbLTPbI

(cm. MacnopT, PyKoBOACTBO MO MOHTaXYy M 3KCniyaTauum Ha
cooTBeTCTBYylOLLEE 06OPYLOBaHUE).

* YKa3aHHble U3[4enusi He BKIoYEHbl B cTaHAapTHYo(bI)
KoMMnnekTaumo/koMnnekT obopyfoBaHus, ABNSIOTCA
BCMoMoraTernbHbIMU YyCTPOMCTBaMM (akceccyapamu) n
3akasbiBaloTCsl oTAeNbHO. OCHOBHbIE NOMNOXEHUS U YCIOBUS
oTpaxatoTtcs B [loroBope. [Noapo6Hyto nHpopmaumto no
KOMMEKTYIOLWMM CM. B KaTanorax.

[aHHble BcromoraTerbHble U34enus He ABNATCA
obsi3aTenNbHBIMY 3NIEMEHTAMUN KOMMMEKTa OGOpyﬂOBaHVIﬂ.

OTcyTCTBME BCNOMOraTesbHbIX YCTPOWCTB HE BNUSIET Ha
paboTocnocobHOCTbL OCHOBHOIO 060pyaoBaHUs, A5 KOTOPOro
OHU NpeHa3Ha4eHbl.

18. YTnnusauma nagenus

OCHOBHbIM KpUTEpMeMm npeaenbHoro CoCToOAHNUA U3aenus

ABnseTcs:

1. OTKa3 OHOW UM HECKOSBbKMX COCTaBHbIX YacTel, PEMOHT U
3aMeHa KOTopbIX He NPeayCMOTPEHbI;

2. yBenu4yeHue 3aTpaT Ha PEMOHT M TEXHUYECKOoe
o6cnyxmBaHue, NpMBoAsLLEE K 3KOHOMUYECKOW
Hellenecoo6pa3HOCTM aKCNyaTauuun.

[aHHoe ob6opynoBaHue, a Takxe y3nbl 1 AeTany OOIKHbI
cobupaTbCs 1 yTUIM3NpOBaTbCA B COOTBETCTBUM

¢ TpeboBaHNAMN MECTHOIO 3aKOHOA4aTeNnbLCTBA B obnactu
aKonoruu.

Cpok cnyx6bl 06opynoBaHus coctasnset 10 ner.

Mo ncTeYeHnn HasHauYEHHOTO CpoKa Cryx6bl, IKCnnyaTauus
060pyaoBaHNs MOXeT GbiTb NPOAOMKEHa NOCHe NPUHATUS
peLleHNst 0 BOSMOXHOCTMN NPOANIeHNs AaHHOro nokasaTens.
OkcnnyaTauna 060pynoBaHus Mo Ha3HaYEHUO OTIIMYHOMY OT
TpeGOoBaHMIN HAaCTOSALLEro AOKyMeHTa He JonyckaeTcs.

PaboTbl o npoaneHuto cpoka cnyx6bl 060pyA0BaHNSA [OIKHbI
NMPOBOAUTCS B COOTBETCTBUM C TPEGOBaHNAMM
3akoHofaTenbCcTBa 6e3 cHxeHns TpeboBaHuii 6esonacHocTu
0N KU3HW U 300POBbA NM0AEN, OXPaHbl OKpyKatoLwel cpeapb.

B0O3MOXHbI TEXHUYECKME U3MEHEHUS.
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20. UHdopmauus no yTunu3saumm ynakoBku

O6was nHgopmaums No MapkMpoBKe N6GOro TMNa ynakoBku, npumMeHsiemoro komnaHuen Grundfos

YnakoBka He npegHasHa4yeHa Ans KoHTakTa C NULLeBOou npoaykumen

YnakoBoOU4HbI1 MaTepuan

HanmeHoBaHue ynakoBku/
BCMoMoraTesibHbIX YNaKOBOYHbIX
cpeAcTB

BykBeHHOe o603Ha4YeHue matepuana,

U3 KOTOpPOro nsrotaeBnnBaeTcs yI'IaKOBKa/

BCMoOMoraTesibHbie YNakoBOYHbIe
cpeacTBa

Bymara un kapToH
(rodpprpoBaHHbIin kKapToH, Gymara, Apyrom
KapToH)

Kopobku/awmku, Bknagpiwn, Npoknaaku,
NoAasI0XKKN, peLleTku, dmkcaTopbl,
HabWBOYHbIN MaTepuan

N
Lo

[peBecuHa n gpeBecHble MaTepuansl
(oepeBo, Npobka)

Awmkn (gowaTtble, daHepHble, U3
OpPEBECHOBOMOKHUCTOW NMUTbI), NOAA0HbI,
obpeLleTkn, CbeMHble BOPTUKY, NMNAHKK,
dukcaTopsbl

(NonMaTuneH H13Kom
NAOTHOCTN)

Yexnbl, MELIKM, NNEHKN, NakeThbl,
BO3JYLUHO-My3blpbKOBas NieHka,
dukcaTopsbl

YNNOTHUTENbHbIE U3 MeHOon1acToB

x [Mpoknapkun ynnoTHUTENbHbIE (U3 A
5 (NonMaTuneH BbICOKON NNeHOYHbIX MaTepnanos), B TOM 4yucne
o NNOTHOCTN) BO3JYLLUHO-MY3blpbKOBas NieHka,
c dukcaTopbl, HABUBOYHBIV MaTepuan
Mpoknagku
(nonucTnpon)

KombuHupoBaHHasi ynakoBka
(6ymara v kapToH/nnacTuk)

YnakoBKa TUna «CKUH»

C/PAP

I'Ipocvnvl OGpaLIJ,aTb BHMMaHWe Ha MapKNPOBKY camon ynakoBKu n/vunun BcrnomoraTenbHbIX yNnakoBO4HbIX CpeacTs (I'IpI/I €ee HaHeceHun
3aBooOM-usrotosuTenem yl'laKOBKVI/BCFlOMOI'aTeJ'IbHbIX yNnakoBOYHbIX Cpe,ElCTB).

[Mpu HeobxoanmocTH, B Lensix pecypcocbepexxeHuns n akonornieckon appekTMBHOCTH, komnaHus Grundfos MoxeT ucnonb3oBatb
ynakoBKY v/unu BcnomoratenbHble YNakoBOYHblE CPeACTBa NOBTOPHO.

Mo pelueHunto N3roToBMTENS yNakoBka, BCoMoraTernbHble yNnakoBOYHbIe CPeACTBa, U MaTepuarnbl U3 KOTOPbIX OHU M3rOTOBMEHbI MOTYT
6bITb U3MeHeHbI. [TpocuM akTyanbHYy MHPOPMALMIO YTOYHSATL Y M3rOTOBUTENS FOTOBOI NPOAYKLMU, yKazaHHoro B pasgene 19.
M3zomosumenb. Cpok criyx6bl HacTosiwero MNMacnopTta, PykoBoacTBa no MOHTaxy v akcnnyatauuu. Mpu 3anpoce Heob6xoanMo ykasaTb
HOMep NpoAyKTa u CTpaHy-1u3roToBuUTENs 060pyaOBaHUS.
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(Z)1) emYeceyy

Kasakwa (KZ) Tenkyxar, KypacTbeipy xxeHe nanganaHy G0ubIHLIA HyCKayrblK

MA3M¥HbI
Ber.

1. Kayinci3aik TexHukacbl 60MbIHLLIA ecKkepTy 26
1.1 KyxaT Typanbl xannbl manimeTTep 26
1.2 Kypanparbl TaHbanap xaHe xasbanap MaHi 26
1.3 Kbi3ameT kepceTyLi KblameTkepnep GinikTiniri

XKOHe OKbITYy 26
1.4 Kayincisgik TexHukacbl 6ovbiHLLIA HyCKkaynapbIiH

opblHAamaydaH 6onaTbiH KayinTi cangap 26
1.5 Kayincisgik TexHMkacblH cakTayMeH XyMbicTap

opblHAay 27

1.6 TyTblHyLWbIFa HEMECE KbI3MeT KepCceTyLi KbiIaMeTkeprepre
apHanfaH kKayinciagik TexHukacel 6oibiHWa Hyckaynap 27

1.7  TexHukanbIK KbI3MET KepceTy, kapan-TeKCepyrnep XaHe
KypacTbIpy XXyMbICTapblH OpblHAAY Ke3iHAeri Kayinci3aik

TexHukachl 6ovblHLLa Hyckaynap 27
1.8  Kocankbl Topantap MeH benwekTepai AanbiHAay XoHe

e3[iriHeH KanTa xxababikTay 27
1.9 Pykcart eTinMenTiH nanganany pexumaepi 27
2. Tacbimanpay xaHe cakray 27
3. KyxxaTTarbl cMMBoOnAap MeH xasbanap MaHi 28
4. ByWbiM Typanbl Xannbl ManimeT 28
5. Opay *aHe XbIXKbITY 29
51 Opay 29
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6. KonpaHbiny ascbl 29
7. KonpaHbiny Karnaathbl 30
8. KypacTtbipy 30
8.1  OnekTpni KO3FanTKblWTaFbl CankblHAATKbIL

CYMbIKTBIKTbIH AEeHreliH bakbinay 30
8.2 lNlampanaHy opHblHa opHaTy 31
8.3 Copfbl/anekTpni kKo3FanTkbiW AnamMeTpi 32
8.4  KyOblpnbik KOCbINbIC 32
8.5 CopfblHbl KeTEpY 32
8.6 Kabengi 6ekiTy 33
8.7 CopfblHbl TYCipy 34
9. AnekTp kabablKTapblHbIH KOCbINbIMbI 34
9.1 XKwuinik TypneHaipriwuneH navganaHy 34
9.2  3nekTpni KO3FanTKbIWTbl KOPFay 36
9.3 HansarangaH Kopray 36
9.4 Kabengi ipiktey 36

9.5 bip dasanbl MS 402 anekTpni ko3fanTkbiWwblH 6ackapy 37
9.6 bip hazanbl anekTpni KO3FanTKbIWTaAPAbIH KOCbINbIMbl - 37
9.7  Yw cdaszanbl aneKkTpni Ko3fanTKbIWTapAblH KOCbIbiMbl - 38

9.8 OnekTpni KO3FanNTKbIWTbI XXoHe kabenai Tekcepy 40
10. MawnpanaHyfa 6epy M
11. Manpanany a1
111 MwuHumangbl WbIfbiH 41
11.2 Icke KocynapablH, Xuiniri 41
12. TexHuKanbIK KbI3MeT KepceTy 42
13. lcTeH wbiFapy 42
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15. TexHukanbIK gepekTep 42
151 Wy penreni 42
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18. ByMbIMAbI Kapere xapaTy 46
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20. KantamaHbl K9gere xapaTy XeHiHAeri aknapart 47
1-KkocbiMWwa 94
Eckepmy

XKa6dbiKkmapobi Kypacmbipy 60libIHWa
JXYMbIcmapfa KipicnecmeH 6ypbiH amanfaH
Ky)Xammbl MyKUsim 3epmmen whbify Kaxxem.
XKa60bIKmbI Kypacmabipy aHe nalidasnaHy ocbl
Ky)XammbIH masanmapbiHa caliKkec, COHbIMEH
6ip2e muicmi Hopmanap MeH epexeriepae
calikec xypeisinynepi kepek.
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1. Kayinci3gik TexHukacbl 60MbIHLIA
eckepTy

Eckepmy

AmanraH xab0bIKmbI natidanaHy ocbl YWiH
Kaxxemmi 6inimAepi MeH XXymbic maxipubeci 6ap
KbI3Memkepriep KypaMbIMeH Xyp2i3inyi Kepek.
dusukanbik, olunay Kabinemi wekmeysi, kepy
JKoHe ecmy Kabinemi Hawap mynranap 6yn
xab60bIKkmbl natidanaHyra xi6ipinmeynepi kepek.
Bananapobi 6yn xab0biKKa XaKkbIHOamyra
mbIlbIM casibiHaobl.

11 Kyxar Typanbl Xannbl manimertep

TenkyxaT, KypacTtbipy xeHe nanganaHy 60onbiHLIA HyCKaynblK
KypacTblpy, NaganaHy keHe TeXHUKanbIK KbI3MeT KepceTy
6apbicbiHAa opbiHAanybl TWic Tyberenni HyckaynapaaH Typagbi.
CoHAbIKTaH KypacThlpy XaHe nanganaHyra 6epy angbiHaa onap
TWICTi KbI3BMET KepCeTYyLi KbI3MeTKepriepMeH Hemece
TYTbIHYLWIbIMEH MIHAETTI TYPAE OKbINbIM, 3epTTenynepi kepek.
ATtanfaH KyxxaT YHeMi )xabablKTbl NanganaHy opHbiHAa 60nybl
Kepek.

Kayinciagik TexHukacbl 6omnbiHwWa 1. Kayincizdik mexHukachbl
bolibiHwa eckepmy 6eniMmiHae GepinreH xxannel TanantTapabl
faHa eMec, coHbiMeH bipre 6acka 6enimaepae e 6epinreH
Kayinciagik TexHukacbl 6oMbIHLLA apHalibl Hyckaynapabl Aa
cakTay Kaxer.

1.2 Kypanparbl TaHGanap xxaHe xa36anap MaHi

YKabpabikTapfa Tikenen opHanacTblpblfiFaH Hyckaynap, MaCeneH:

* anHany 6afblTblH KEPCETETIH KepCeTKi,

* anganartblH opTaHbl 6epyre apHanfaH apbiHAbl KenTe
KyObIpAbIH TaH6anaHysbl,

onapabl Ke3 KenreH caTTe oKyFa bonaTbiHAan MiHAETTI TopTinTe
opblHAanynapbl XXeHe cakTanynapbl Kepek.

1.3 Kbi3meT KepceTyLi KbI3MeTKeprep 6inikTiniri
X9He OKbITY

ManganaHy, TeXHUKanNbIK KbI3MET KepceTy, 6akbinay kapan-
Tekcepynep, CoHbIMeH Bipre )abablKTbl KypacTbIpy XyMbICTapbIH
OpbIHAANTBIH KbI3METKEPIEpP Kypambl OpbliHAANATbIH XXYMbICKa
cavikec binikTinikke ne 6onybl kepek. KblameTkepnep KypamblHbIH
»XayanTbl 6onaTbiH XxaHe onapAbiH 6akbinaybl TMiC Macenenepain,
LeHGepi, COHbIMEH KaTap OHbIH Ky3blpeT canachl TYThIHYLLbI
apKbinbl 42N aHblKTanybl Kepek.

1.4 Kayinci3aik TexHMKacbl 60MblHIWA HYCKaynapbIH
opblHAamayAaH 6onaTbliH KayinTi cangap

Kayinci3aik TexHukacbl 60MbIHLLA HYCKaynapablH cakTanvaybl

Kenecinepai Wwakblpybl MYMKiH:

* aflaMHblH AeHcaynblfbl XXoHe eMipi YLWiH KayinTi cangapabl;

* KOpLUaFaH opTa YLWiH Kayin TeHaipyai;

* KenTipinreH ansiHAbl eTey GowblHIWa 6apnblk KeningikTi
MiHOETTeMenepaiH XXOoMbINyblH;

XabAbIKTbIH HEri3ri atkapbiMAaapblHbIH Oy3bInyblH;

* anAblH-ana a3sblfIfaH TEXHUKAbIK KbI3MET KOPCETY MEH
XeHaey o4iCTepiHiH apamMCbl3ablfbIH;

* 9NEKTPNik HEMece MexaHukanblk hakTopnapabiH acep ety

cangapblHaH Kbl3MeTKepnepAaiH, AeHcaynblfbl MEH eMipiHe

KayinTi )xafgan Tyabipyabl.



1.5 Kayinci3pik TexHUKacbIH caKkTayMeH XXyMbicTap
opbliHAay
YKymbicTapabl OpblHAAY Ke3iHAe aTanfaH KyXXaTTa kepceTinreH
Kayincisgik TexHukachl 6oblHLWa HycKkaynap, Kkayincisaik
TexXHUKacbl 60MbIHLLIA KONAaHbICTafbl YATThIK YiAFapbiMaap,
COHbIMEH KaTap XyMblcTapAbl OpblHAAY, )XabablKTbl NaganaHy
XKOHe TYTbIHYLWbIAAFbl 9peKkeTTeri kayinci3aik TexHuKachl
GoMbIHLLIA Ke3 KeNreH iLlKi yiiFapbiMaap caktanynapbl Kepek.

1.6 TyTbiHyWbIFa HeMece KbI3MeT KepceTyLi
KbI3MeTKepriepre apHanfaH Kayincisaik
TeXHUKacbl 60MbIHLIA HYCKaynap

Erep xabablk naganaHyaa 6onca, konga 6ap xblmksiMansi
TopanTapAblH KOpFaHbIC KopLuaynapbiH GernwekTeyre Tblibim
canbiHagbl.

3AnekTp aHeprusicbiMeH 6arnaHbICThl KayinTepaid nanga 6ony
MYMKIHLWINiKkTepiH 6onabipmay KaxeT (TonblFbipak ManimeT any
YLWiH, MmaceneH, JKE >aHe XeprinikTi aHepruameH
XabablKTayLbl KSCiMOPbIHAAPABIH YFapbiMAAPbIH KapaHbi3).

1.7 TexHukanbIK KbI3MeT KepceTy, Kapan-tekcepyrnep
)K9He KypacTbIpy XYMbICTapblH opbiHAay
Ke3iHpgeri Kayinci3aik TexHMKkacbl 60MblHWA
HycKaynap

TyThIHYLLbI TEXHMKANbIK KbI3MET kepceTy, 6akbinay kapan-

Tekcepynep xaHe kypacTblpy bombiHIWa 6apnblk )KyMbICTapAblH

opblHAaNybIH KypacTblpy XaHe naganaHy 6oibiHwa

HyCKaynblKTbl TOMbIK 3epTTey 6apbiCbiHAA XETKINIKTI Wwamaaa

onapMeH TaHbICTbIPbINFaH XaHe OCbl XYMbICTapAbl OpbiHAAYFa

pykcat bepinreH 6inikTi MamaHgapMeH kKamTaMachl3 eTyi kepek.

BapnblK )XymbicTap MiHAETTi TypAe xabablk CeHin TypFaH ke3ae
Xyprisinynepi kepek. XXabapiKTbl TOKTaTy Ke3iHae KypacTbIpy eHe
nanganaHy 60MbIHWA HyCKaynbikTa KOpPCEeTINreH )XyMbiC TopTibi
MiHCI3 caKTanybl Kepek.

XymbicTap askranfaHHaH keliH 6apnblk 6enwekTenreH
KOPFaHbIC XXoHe CaKTaHAbIPFbILL KypbINFblnap Kanta opHaTblnFaH
HeMmece icke kocblnFaH bonynapbl kepek.

1.8 Kocankbl TopanTap meH 6enwektepai AanbiHaay
XoHe e3airiHeH KanTa xababiKkTay

Kypbinfeinapabl kanta xabaelkTay Hemece TypneHaipy
XYMbICTapblH TeK AalbiHAayLWbIMEH Kenicy 6oMbIHILA OpblHAayFa
pykcar eTinegai.

dupmaneik kocankel Topantap MeH benwekTep, CoHbIMeH bipre
JanbiHaayLWbl-upma apkbifbl KONgaHyfFa pykcar eTinreH
TonbIMAarbIWTap NanganaHy ceHiMainirimeH kamMtamacoi3 eTyre
apHanfaH.

Backa eHgipyLwwinepain Topantapbl MeH 6ernLekTepiH kongaHy,
favibiHOayLWbIHbIH OCbIHbIH cangapbiHaH naviga 6onfaH
XayankepLinikTeH 6ac TapTyblH WWaKbIpybl MYMKIH.

1.9 Pykcart eTinmenTiH nanganady pexumaepi

XKeTkisinywi xabablkTapAblH nanganaHyLwbinbIK ceHiMainiriHe

6. KondaHbinny ascel 6eniMiHaeri aTkapbiMAblK TaFabliHAayFa can
KongaHfaH xargana faHa keningeme 6epineni. TexHukanbik
OepekTepae KepceTinreH pykcaT eTineTiH WwekTi MaHaep 6apnbik
Xafgannapga yHeMmi caktanynapbl kepek.

CopfbIHbI hazanapObiq KurawmaHybl MeH

¢hazanapOobIHy xoFanybliHaH, meMeHOeminzeH
JKoHe

JKOFapbliaraH Kyam 6epywi kepHeyoeH
3/1eKmpi KO3FanMmKbIWMbI KOPFayChbi3
(Ko3ranmkbIwmbIH

KOpFfaHbIC asmomambl HEMece Kby blK peJe,
Hemece aHasioamap)

natidanaHyfFa mblilibIM casibiHaobl!

Ocbl mananmapdbl cakmamay
ayAapblHbI3 .
copfrbiHbI NalidanaHy wapmmapbIHbIH

6y3binybl 605161 Mabbinadbl, XaHe

copfbiFa Kenindik mokmamsinadbl. CopfbiHbI
KepceminzeH KOpFaHbICChI3

natlidanaHy ke3iHOe

CcopfbIHbIH 6yniHyi ywiH 6apnbiK
JKayankepwinik

COHFbI NalidanaHywsira

XXykmedseoi.

2. Tacbimanpay xaHe cakray
YKabablKkTbl TacbiMangayabl xabblk BaroHgapaa, xabblk
aBToOKenikTepae aye, Cy HeMece TeHi3 KerniriMeH Xyprisy Kepek.

MexaHukanblk pakTopnapablH acep eTyiHe 6aninaHbICTbl
xabpabikTapabl TaceiMangay waptapbl FOCT 23216 6oibiHWwa
«C» TobblHa calikec 6onynapbl Kepek.

KanTtanfaH xxabablKTbl TacbiMangay kesiHae e34iriHeH XbIIKybIH
6onabipMay MakcaTbliHAa Kenik KypangapbiHa ceHimai 6ekiTinreH
6onybl kepek.

YKababiktapabl caktay wapttapbl FOCT 15150 6owbiHwa «C»
ToGbIHa calikec 6onybl Kepek.

Makcumangpl TafavbiHaanFaH cakray mep3imi 1 Xbingbl Kypanabl.

Bapnblk cakTay Mep3imi iliHAe KoHcepBaLuusanay Tanan eTinvenai.

Cakray Temnepartypachbli:
Coprbl: -20 °C-taH +60 °C-Kka gewiH.
AnekTpni kKo3fFanTkpiw: -20 °C-TaH +70 °C-Kka gewiH.

OneKTpni KO3FranTKbIWTap XabblK, KYpFak XoHe akchbl
XengeTineTiH 6enmenepae cakranynapbl Kepek.

MMS snekmpii KO3FranmgbliwmapbiH cakmay
ke3iHOe alibiHa keM OezeHde 6ip pem anekmpni
Ko3FanmkblwmabliH 6ini2iH KonmeH 6ypan ombipy
kepek. E2zep anekmpni Ko3ranmgbiw cakmayda
AyAApbINLIS | 6ip JbI10aH aca yakblim 6osica, OHbI
KypacmbipyObiH andbiH0a 6eniuwiekmey xoaHe

an1ekmpni Ko3raamKbIWMbIH alHaaywsbl
6eniwiekmepiH mekcepy Kaxem.

OnekTpni KO3FranTKbILW Typa KYH CaynenepiHiH acepiHe
ylblpamaybl Kepek.

Copfbl arperaTblH KOnAgaHyAaH KeniH cakTay xarganbiHaa, kaTbin
KanyaaH KopFayMeH kamTamachl3 eTy Hemece TOMeH
TeMmnepaTtypanapfa Te3iMai MOTOPIbIK CYMbIKTbIKTbI KongaHy
Kaxer.

Erep copfbl KanTamagaH ansiHFaH 6onca, oHbl TUICTI Tipeynepai
KonaaHyMeH kenfeHeH Kyinae Hemece BinikTiH biIkTUMan
KncatoblHa xon 6epmey YLiH TiK Kynae cakray Kepek.
CopFbIHbIH XbIBKXY HEMECe BUIKTIKTEH Kynay MyMKiHAIMIH
6onaeipmay Kaxer.

CopfblHbl Tipeynepae cakray Tacini 1-cyp. kepceTinreH.

AN AN /\

TMOO 1349 2495

/.

1-cyp. Cakray KesiHAeri COpfbIHbIH KYWi
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3. KyxartTarbl cumBongap MeH xasbanap
M3Hi

Eckepmy

AmanraH HyckaynapObl opbiHOamay

adamOapObiH OeHcaynbifbl yWiH Kayinmi

candapnapra ue 60s1ybl MyMKiH.

Eckepmy

AmanraH HycKaynapObIH cakmasimaybl 371eKmp

mofbIMeH 3aKbiMOasyObiH cebebiHe aliHanybl

)XoHe adamOapOblH eMipi MeH OeHcaybifbl YWiH

Kayinmi candapra ue 6051ybl MYMKiH.

Onapdbl opbiHOamay xab0bIKmbiH 6y3binybIHa

JKoHe ByniHyiHe aKenin cOKMbIpybl MYMKiH
Kayinci3dik mexHukacbl 60libIHWa HycKaynap.
XKymbicmbl xeHindememiH xaHe xab0bIKmbI

Kayinci3 nalidanaHyblH KaMmamachkIi3 ememiH

YCbIHbICMap Hemece HycKaynap.

4. ByunbIM Typanbl Xannbl ManiMeT

AtanfaH kyxat Grundfos MS/MMS Hemece Franklin 6atnansi
anekTpni ko3ranTkbilwTapbiMeH SP, SPE, SPM yHfbimanbl
copfblnapblHa Tapanagbl.

Erep copfbl Grundfos MS Hemece MMS e3srelue 6acka ke3 kenreH
OHAIPYLWiHIH aNeKTpni Ko3FanTKbIWbIMEH xababikTanfaH 6onca,
ANEKTPi KO3FaNTKbILWTLIH TEXHUKANbIK AepeKTepiHiH OCbl
HyckaynblkTa KenTipinreH gepekTepaeH epeklieneHyi MyMKiH
eKeHAIriH Ha3apaa yCTaHbI3.

SP, SPE, SPM yHfbIManblk copfbinapbl AguameTpi 4 aoovimHeH (DN
100) bacTanaTbiH yHFbIManapaa opHaTyfFa apHarnfaH xaHe 280
3m/c peliH 6epymMeH KaMTamachI3 eTefi.

Grundfos xpomHukengik 6onatrapaax, DIN W.Ne1.4301 (AlSI
304) maTtepuanbiHaH xacanfaH SP (SP 1A- SP 215) copfbinapbiH
xeTkiseni. Cyblk cyabl HEMece KypamblHAa XopuaTepaiH
Merepi a3 cyabl kanTa angay kesiHge Oyn ofapbl TO3yFa -
XKoHe KOppo3usnblK Te3iMAinikneH kamTamachi3 eTefi.

ArpeccuBTIK CYyMbIKTbIKTapAbl kanTa anaay YLUiH XXofFapbl
KocrnanaHFaH XpoOMHUKenaeHreH bonattapaaH xacanfaH
copfblnap xeTkisineai, atan antkaHga:
- SP...N/SP A...N cepusacbiHgafrbl copfFbinap, DIN W.Ne1.4301
(AISI 316) maTepuansi;
- SP...R/SP A...R cepusicbiHaarbl copfbinap, DIN W.Ne1.4539
(AISI 904L) maTepuansi.

Koppo3usinblk KOpFaHbIC YLUiH COPFbIHbIH MbIPbILL aHOAbIMEH
Kypampay Hyckachl bikTuMan 6onagbl. ByHbl MaceneH, TeHi3
CyblH KalTa anpay YLWiH KongaHfaH gypbic 6onaabl.

MyHan eHiMAaepiHeH TypaTblH afblH cynapAbl Tazanay
TEXHOMNOrMAChIHAA OPbIH anaTblH epeklle TananTapabl Xxysere
acblpy YLWiH, XpOMHUMKeNAiK 6onatTaH, BATOHHAH, TEOHHaH
XoHe kepamukagaH TypaTblH MaTepvangapabiH MyKUsST
OMNacTbIpbINFaH KNUCbIHAACTBLIPY XYy3ere acbipbinfaH SP...E
cepusiCbiHAarbl COpFbinap KonaaHeinaabl. bapneik xxayanTsl
HenwekTep, MaceneH, 6inik, XyMbIC AiGHreneri MeH apanbik
Kamepanap XpoMHukendik bonaTrapaaH xacanfaH. OnekTpni
kabengep TednoHabIK kabblkka ne. Thifbl3garbiluTap KOppo3usiFa
acipece xaHe XMMUKaTTapAblH 9CepiHe Xofapbl Te3iMainikke ne
martepuaniaH, an MoMbIHTIpeKTep - KepaMuKaMeH KaTTbl
KOpbITNaHbIH KUCbIHAACYbIHAH OpbIHAANFaH.

KopLuaraH opTaHbl Kopfay YLWiH apHaiibl )xobanaHfaH
SP A...NE, SP...NE
apHalibl )xobanaHraH 6aTnarnbsl 3KONOrusAnblK CopFbinapsbl
XUMuKaTTap MeH MannapablH Cy epiTiHAiNnepiHiH acepiHe Te3imMAi
6onapbl. Copfbinap keneci opHanacy opbiHAapbiHAa Oy3binFaH/
nacTaHFaH Xep acTbl CynapblH aifan WweiFapyfa
KypblnbiMaanfaH:

- KanablKkTapablH YRiHAINEepiHeH;

- XMMUKaTTapAblH KoManapblHaH;

— ©HEepPKacCIiNnTiK KacinopblHAapAaH;

- Kenikxannap MeH 6eH3MH KysiTbIH KONOHKanapaaH.
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Kypbinbim

Copfbl arperaTbl 1-Li COpFbIHbIH rMapaBnukanblk 6eniriHeH xaHe
2-wi 6aTnansbl aNeKTpni Ko3FanTKbIWTaH Typaasl (7-cyp. kap.).
Copfbl MEH anekTprni Ko3FranTkpiL BinikTepi MydTaHbIH KeMerimeH
KOCBISTFaH.

2-cyp. SP, SPE, SPM copfbinapabiH KypbinbiMbl

PupmanbIK TaKkTanwa

5 6 2 7
Vi / /1 L
/
1— Type Weight Kg
3 Model
4 50Hz:Q m’/h.H m.n min’
|® 60Hz:Q m'h.H m.n mir’
MEI 2 p (%)
81 ) EALC € )
; ;G-Dz!ggﬂr?%“
/ 7/ \
9 10 11

3-cyp. SP(SPM) 1A...14 xaHe SP(SPM), SPE, 77...215
CopfblnapbiHbIiH UpManbIk TaKkTanwacsl

/11
e HI'C€
2—Pump weight Kg

3 LModel:A98699055P21525 4
SOHz 60Hz— |

Q m3/h—
@ H m-@._e
n

in?
min v

8—MEI > Mp (%) | 9
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z 9714068

4-cyp. SP(SPM), SPE 17...60 copfblnapblHblH doupmMarnbik
TaKTanwachbl

Ank. CunaTtrtama

CopfblHbIH aaenki 6enrici

7]

1

2 Canmarbl, K&

3 YnriHiH wapTThl 6enrici, myHaa 98699055 — ceri3 caHabl
©eHiM Hewmipi, P2 — Pecengix MpyHadoOC 3aybITbIHbIH Genrici,
15 — eHAipinreH xbinbl, 25 — eHAipinreH antacol

XKninik

Bepy, m%/c

ApbIH, M

ATaynbl aiHanbIC XWiniri, MUH"!

OHeproTUiMAINIKTiH MUHUMaNabl KO3 PULNEHTBI

NneK, %
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HapbikTarbl WhiFapblny 6enrinepi




Oaenki 6enri

SP

Copfbl Mbicanbl 46 -9|C L|Rp4|6" 50/60 |SD

OnekTpni

KO3fanTKbiWneH SP " 3x 92
COPFBIHBIH 125/~ 10(AAIN| IRp6|8" 350 445 50 |SD|,py

Mbicanbl
TunTik Katap
Catblnap caHbl

Kemitinren gnametpgaeri
XKYMbIC AeHreneri

(A, B, C makc. 2)

ToT 6acnanTbliH 6GonatTaH
KacanfaH opblHaany

EN 1.4301
N = EN 1.4401
R =EN 1.4539
Pe3eHkeneH xxacanfaH benwektep
SP1A - SP5A
=NBR
E = FKM
SP7 - SP14
= LSR/NBR/TPU
E = FKM
SP 17 - SP 60
= LSR/NBR
E = FKM
SP 77 - SP 215
=NBR
E = FKM
Kocbinbic

Pe3bba Rp (PpX)
Pesbba R (RX)

Pe3bba NPT (XNPT)
Grundfos (GrX) donaHeui
OneKTpni KO3FanTKbIWThIH TUATIK enwemi
Keprey [B]

HKuinik [y]

Icke Kocy Tocini

[1 =DOL (tikenew Kocy)

SD = «kynabl3wa-ywoypbiwy cbidbackl 6oMbIHLWA icKe Kocy

OnekTpni Ko3fFanTKbILW KyaTbl [KBT]

Oaenki 6enri

SPE 3900
Copfbl Mbicanbl 125 -4 | N Rp 6| 6" (37 kBT1| D | awnn/
MUH
TunTik katap (SPE)
Cartbinap caHbl
Tot 6acnanTblH 6GonaTTaH
)acanfaH opblHAany
=EN 1.4301
N =EN 1.4401
R =EN 1.4539
PeseHkeneH xacanfaH benwekrep
SPE 17- SPE 60
= LSR/NBR
N = FKM
SPE 77- SPE 215

Kocbinbic
Rp pesbba (RpX)
R pes3bba (RX)
NPT pe3bba (XNPT)
OneKTpni KO3FanTKbIWThIH TUATIK enwemi
OnekTpni KO3FanTKbIW KyaTbl [KBT]
KabenaepaiH caHbl
= Bi
D = EK’?
AWNHanbIC Xuiniri

SP-G agenki 6enrici

Mbicanbl SP (360-| 2 |A |G
TunTik KaTap

ATaynbl WbIfbIH M*/C

YKyMbIC AeHrenekTepiHii caHbl

XKyMbIC AeHreneriHin Typi

BenwekTepain matepuansl

G = WoubliH EN-JL 1040

5. Opay xaHe XbImKbITY
51 Opay

YKabapbIKTbl any KesiHae KanTaMaHbl XaHe ababIKTbiH, ©3iH
TacbiMangay kesiHze anbliHybl MyMKiH 6yniHynepaiH 6ap ma ekeHgiriH
TekcepiHi3. KanTamaHbl kefere )apaTyablH anfabliHAa OHbIH iWiHae
Ky>KaTTap »eHe KilLlkeHTan benLuekTep KanmaraHbiH MyKUSIT TeKcepin
anblHbI3. Erep anbikFaH xabapik cisaiH TancbipbiCbIHpI3Fa Caikec
KernMece, xababIKTbl XeTKi3yLLire xabapnacbIHpI3.

Erep xabablk TaceiMangay kesiHae 6yniHce, kenik
KoMnaHusicbiMeH BipaeH xabapnachiHpl3 xaHe xabablk
XeTkisyLiciHe xabapnaHpis.

KeTkizywi e3imeH Gipre bikTMan GyniHyai MykuaT kapan any
KYKbIFbIH CakTanabl.

KantamaHbl kapere xaparty XeHinaeri aknapatTel 17. KanmamaHsi
kaleee xapamy xeHiHOeai akrnapam 6eniMHeH kap.

Hasap . .
aynaphliHLIz Coprbl abalinan ycmayobl manan emeoi.

CopfblHbl apThblK COKKbINAP MeH UTepynepre yLbipaTnaHbi3.
5.2 XbinxbiTy

Eckepmy

Konmen amkapblnambiH kKemepy xaHe muey-
mycipy xXymbicmapbiHa KambICMbI xepainikmi
HopMmaJsiap MeH epexesniepdi cakmay Kepek.

Ka60bikmbl Kyam 6epy kabeniHeH kKemepyzae
AYAAPbIHLIS | mpIlibIM canlbiHadbI.

6. KonpaHbiny asicbl

Grundfos eHgipiciHiH SP yHfbIManblk copfbinapbl CyMeH
xabablkTayFa, cyapmarnay rupoxymnenepide, xxep actbl
cynapblHblH AEHreniH TeMeHaeTyre, epT COHAIPY XynenepiHe,
KblCbIMAbI apTThIPYFa XaHe eHepKacinTik konaaHyaarbl 6acka aa
Xargannapfa apHarsfaH.

KanTa anganaTblH CyMbIKTbIKTapAblH TYPepi: KaTTbl HEMEce
V3bIHTasLWbIKTbl KOCbIHABINAPCHI3 Ta3a TYTKbIPIbIFbl a3 KapblfbiC
Kayni >XOK CYMbIKTbIKTap.

Cyparbl KYMHbIH Makcumangbl 6onybi:

- SP 1A - SP 5A: 50 r/m3;

- SP 7 - SP 14: 150 r/m® (MOWbIHTIpEKTEP CTaHAAPTThl KypbinbiMAa
LSR cy#blK CUMUKOHBIHAH);

- SP 17 - SP 60: 100 r/m* (MOWbIHTIpEKTEP CTaHOapPTThI
Kypbinbimaa LSR cyiiblK CUITMKOHBIHAH);

- SP 77 - SP 215: 50 r/m?;

- SP-G (SP 270- SP 360): 50 r/m®.

KyMHbIH yrikeH menLiepi nanganaHy Mep3iMiH KkemiTei xaHe

COpfbIHbIH ByFaTTany kayniH apTreipagsl.

Ezep Kalima atidanambiH cylUbIKMbIKMap cyra
KaparaHOa xoFapbipak mbiFbi30bikKa ue 6orsica,
AyAapbIHbI3 | yrikeH Kyammbl 3iekmpJii KO3FanmKbiWwmbl
opHamy mausnarn eminyi MyMKiH.
CopfblHbl TYTKbIPbIFbI CyAaH kebipek CyMbIKThIKTapabl kaTa
anpay ywiH konpaHy kesiHge CisgeH Grundfos komnaHusicbiMeH
xabapnacyabl eTiHeMi3.
AybI3 CyFa KapafaHAa arpecCcuBTIPEK CyMbIKTbIKTapAbl kanta
anpay kesiHae, COpFblHbIH apHalbl OpblHAANYNapbiH KOnaaHy
Tanan etineai: SP A...N, SP A...R, SP...N, SP...R xaHe SP...E.
YKyMbIC CyMbIKTbIKTapbIHbIH MakcMMarnabl TemnepaTypanapbl
15. TexHukarnbiK Oepekmep 6esnimiHOe KepceminaeH.
SPM copfbinapbl KblLKbINAbIH €PITIHAICIH HEMece Tay-KeH Kasy
eHepkacibi HbiIcaHAapblHAa YMenik cinTiciaaeHAaipy npouecinae
cinTinepai kanTa angayfa apHanfaH.

SPM copriinapsl aybi3 cydbl Kalima aliday ywiH
AYA3apbIHLIS | ko10aHbIIMalObI.

CoprblnapablH kepceTinreH Typnepi coHbiMeH bipre KayinTi
OHAIPICTiK HbiCaHAapaa Aa KonaaHyFa apHanfFaH.
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7. KonpaHbiny KarugaTtbl

SP, SPM yHfbIManblk COpfblnapblHbiH, KONAaHbINy KarmmaaTbl
opTajaH Tenkil KywTepaiH acepiMeH XyMbIC AeHrenekrepi
KanakLanapblHblH OOMbIMEH aFyLLbl CYyNbIKTbIKTApAbIH
aHeprusanapblH 6epyre HeridgenreH. CyMbIKTbIK OpTafaH Tenkil
KYLLNEH >XXYMbIC A6HreneriHii optTacbiHaH nepudepunsra
nakTbipbinagbl. XXymbIiC AeHreneriHiH optacbliHAa axblpaTbiny
OpbIH anafbl )XeHe CYMbIKTbIK XXYMbIC AOHreneriHii opTacblHAafbl
)KOHE CbIPTKbI KbICbIMHbIH, aliblpMacbIHblH 9PEKETIMEH XKYMbIC
neHreneriHe kenin Tyceai. KbICbIMHbIH apTybl CYMbIKTbIKTbI Bip
XKYMbIC AieHreneriHeH ofaH KewiH opHaTbinfFaH 6ackara 6epy
HaTUXECIHAE XKy3ere acbipbinagbl.

8. Kypactbipy

Eckepmy

Xymbicmapdesl 6acmaydbiH andbiHOa anekmp
Kyam 6epy0diH axbipambli/iFaHbIHa K63
JKemki3iHi3. dnekmp Kyam 6epydiH ke30elicoK

A icke KOCbITybl MyYMKiH eMecmiz2iHe Ke3

JKemKi3iHi3.

Eckepmy
Kypacmbipy ke3iHOe copfbl 01 mik Kylize
opHasackKkaHwa OelliH Kanmamada 60J1ybl Kepex.

Coprbira xabbicmbipbisiFaH hupmMarsbiK
makmaliwa yHfbIMaHbIH HeMece pe3apeyapOobiH
OpHaJsacy opHbIHa XaKblH, COPFbIHbI 6acKapy
cepeciHe 6ekiminzeH 60J1ybl KepPek.
XKuinik mypnendipziwmi kondaHy SPE
copfblIapbl ywiH MiHOemmi 6onbin mabbinadsl.
CuHycoudanbik cy3zi ezep 9.1-6esnimMiHeH
CuHycoudanbiK cy32ici3 XyMbIC yWiH
MS6000P-2e KoUublnambIH manaanmap
kecmeciHOe amanfaH 6apsibiK mananmap
opbIHOAasnca, manan eminmeuoi.

8.1 OnekTpni Ko3FanTKblwWTaFbl canKbiHAATKbIL
CYMbIKTLIKTbIH AeHreniH 6akbinay

OnekTpni KO3FanTKbILWTap AalbiHAAYLWbI-3aybITTa ANEeKTpi
KosfanTkbiwTa TemnepaTypaHbiH -20 °C-ka AeriH ToMeHaeyi
KesiHAe cyAblH KaTyblH 6onAbipManiTbIiH apHavibl ynbl eMec
CYMbIKTBIKMEH anAblH-ana ToNThIpbIIFaH.

Anekmpni Ko3ranmxblWwmMarb! CylibIKMbIK

OdeHeeliiH meKkcepy oHe Kaxem 60s1FaH Ke30e OHbI
mosbIKmbIpy Kepek. Ta3a cyObl KO/10aHbIHbI3.
Ezep kambin KanydaH KoprayMeH KaMmmamMachbi3
emy Kaxem 60Jsica, 371eKmpJli KO3ranmKbIWKa meK

Grundfos KoMnaHusicbIHbIH apHalibl CYyUbIKMbIFbIH
FaHa Kyrora 6os1aodbl. KanraH xardaiinapda Kyro
ywiH ma3a cydbl KondaHyra 6onadbl.

CyMbIKTBIKTbI YCTEN Ky TOMEHAe KeNnTipinreH Hyckaynapabl
cakKTayMeH Xyprisinyi kepek.

8.1.1 Grundfos eHpaipiciHiH MS 4000 xxaHe MS 402 anekTpni
KO3FanTKblWTapbl

OneKkTpni KO3FanTKbIWThIH KYAFbILL CaHblnaybl Keneci opbiHAapaa
bonapabl:

* MS 4000: anekTpni KO3FanTKbIWTbIH XXOFapFbl beniriHae.

* MS 402: anekTpni KO3FranTKbIWTbIH TYBiHAE.

1.baTnanbl copfbliHbl 1-Cyp. kepceTinreHaen eTin
OpHanacTbIpbIHbI3.
Ky#fbILl caHpblnay Ko3fFanTKblLThIH )XOFapfbl HYKTeciHAe 6onybl
Kepek.

2.Ky#fbllw caHbinayaaH pesbbanbik ThifbiHAbI Gypan 6ocaTbiHbI3.

3.ApHalibl MiCKEKTiIH KOMeriMeH aNeKTpni Ko3FanTKbILKa oI
KYWFbIL CaHblnay apkbinbl aFa 6acTaraHwa geniH
cankblHAATKbIW CYAbIKTBIKTbI KYAbIHbI3. 1-Cyp. Kap.

4. KyWnfbll caHblnayablH ThIFbIHbIH KaTa OPHaTbIHbI3 )XOHE OHbl
Oyn peTTe COpFbIHbIH KYiH ©3repTneycia Thifbl3 TapThin GeKiTiHi3.
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TapTy catTepi

+ MS 4000: 3,0 Hwm.

* MS 402: 2,0 Hwm.

OcblpaH kewiH 6aTnanbl copfbl KypacTbipyFa AaibliH 6onafbl.

MS 4000

MS 402

Mg S S T £
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5-cyp. OnekTpni KO3FanTKbIWTbIH TONTLIPY Ke3iHAeri Kyni —
MS 4000 xxeHe MS 402

8.1.2 MS 6000 Grundfos anekTpni KO3FranTKbIWTapbl

* OneKkTpni KO3FanTKbIW erep KoMMagaH XeTkisinreH xxafganaa,
OHbl cCopfbl GeniriHe KypacTblpyAblH angblHaa anekTpni
KO3FanNTKbIWTbIH CYAbIKTbIK AEHTeNiH TEKCEPIn any Kaxer.
6-cyp. kap.

* Grundfos KoMMachbIHaH XuHarnfaH Kynae XeTkisineTiH copfbinap
YLWiH AeHren anaekallaH TeKCepinreH.

» CepBuCTiK )XyMbICTapAbl XYpridy kesiHae AeHrenai Tekcepy
KaxeT. 6-cyp. Kap.

OneKTpni KO3FanTKbILWKa CYMbIKTLIKTBI KYIOFa apHanfaH caHblnay

3MNEKTPNi KO3FanTKbILWTbIH XXOFapfbl Oenirinae opHanackaH.

1. Bartnanbl anexkTpni KO3FanTKbIWTbl 6-Cyp. KepceTinreHaen eTin
opHanacTbIpbiHbI3. Kyfbill CaHbinay KOo3fanTKbILTbIH
XOFapfbl HYKTeciHAe Bonybl Kepek.

2. KyWfbiw caHbinayAaH TbiFbIHABI @nbin TacTaHbI3.

3. ApHaiibl MiCKeKTiH KeMeriMeH aneKTpri KO3fanTKbILWKa On
KYWFbIL caHblnay apKbinbl ara 6actaraHwia geviH
cankblHAATKbILW CYMbIKTBIKTBI KybIHbI3. 6-Cyp. Kap.

4. Kynfbll caHbinayablH ThifbIHbIH KaiTa OPHATbIHbI3 )XOHEe OHbI
Byn peTTe CopfbIHbIH KYWiH ©3repTrneycis Tbifbl3 TapTbin
OekKiTiHi3.

Tapty caTi: 3,0 Hwm.

OcblfaH KewiH cCopfbl KypacTbipyFa AavibiH 6onaabl.

45°

TMO03 8129 0507

6-cyp. OneKTpni KO3FanTKbIWTbIH TONTLIPY Ke3iHAeri Ky —
MS 6000

8.1.3 Grundfos eHpipicivih MMS 6, MMS 8000, MMS 10000
»oHe MMS 12000 anekTpni KO3FanTKbIWTapbl

1. OneKTpni KO3FaNTKbILLThI KO3FANTKbILLTLIH, XOFapFbl 6eniri )oFapbl
GarbiTTanFraHgan eTin 45° GypbllLneH opHaTbIHbI3. 7-Cyp. Kap.

2. Pe3bbanbik TbifblHAbI (A) 9NCIPETIiHi3 )XaHEe KYNFbILThbI
caHblnayfa OpHaTbIHbI3.

3. CyMbIKTbIK KO3FANTKbILTbIH iLWiHEH KYNFbILL CaHblraygaH LblFa
bacTaraHLwa AeniH KO3FanTKbILKa Ta3a Cy KyMblHbI3.

dnekmpii K0O3FranmkblWkKa KypambiHOa mMal 6ap

Hasap - .
CyUbIKMbIKMbI ycmen KyrofFa mbllibIM
caJsibiHaobl.



4. KynfbllWThl WhIFApbIHbI3 XaHe A pe3bbarnblK ThifbIHbIH KalTa
Gypan 6ekiTiHi3.

Anekmpni Ko3ranmKblwmsbl y3aK Mep3iMOik
cakmayOaH KeliH Kalima opHamyObiH anodbIHOa,

6inikmi 6yuipnik mbiFbi30arbiWmbl cyObiH
6ipHewe mamMuwbinapbiMeH ObIMKbINIOaHbI3 XaHe
6inikmi 6ypaHbi3.

OcblpaH KewiH 6aTnanbl Copfbl KypacTbipyFa AavibiH 6onagpl.

TMO03 0265 3605
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7-cyp. OneKTpni KO3FanTKbILWTbIH TONTbIPY Ke3iHAeri Kyni —

8.1.4 Franklin doupmachbiHbIH 4 xaHe 6 glonm anameTpimeH
KO3FanTKbIWTapbl

AHbIK aknapaTtTbl TUICTi 9NeKTpni Ko3FranTKblWKa Tenkyxar,
KypacTbipy xoeHe nanganaHy 6ombiHLWa HyckayrnblkTaH HeMece
www.franklin-electric.com canTblHaH TEXHUKANbIK Ky)XaTTamagaH
KapaHbl3.

Franklin dpupmacbiHbIH 4 xaHe 6 AimM AnameTpiMeH 6aTtnansi
3NeKTPMi KO3FanTKbllUTapbIHAAFbl CanKblHAATKbIW CYMbIKTBIKTbIH
AeHreniH TabaHHbIH GYNipi MeH KipiKTipinreH pe3eHke
avnadparmMaHblH apacblHAaFbl KaLLbIKTbIKTbI ©1Lley XOonbIMeH
Tekcepegi. CaHblnay apkbibl 6akbinayabl opbiHAAY YLUiH
TabaHHbIH OyNipiHe apHaWibl CbI3FbILUTHI HEMECe 63€eKTi
anadparmameH xaHackaHlwa geviH eHriseqi. 8-cyp. kap.

ayngiflﬂbls [Juagppazmanbl 6yndipmey ywiH cak 6051y Kepek.

TMO0 1353 5092

8-cyp. TabaHHbIH Gy1ipiHeH Anadparmara A4eniHri KawblKThIKThbI
enwey

TabaH 6ynipiHiH cbipTKbl GenikTepiHeH pe3eHke guadparmara
OeNiH enweHreH KalwbIKTblKk TOMeHAEri kecTene KenTipinreH
MaHre TEeHecCyi kepek.

AneKTpni KO3FanTKbILl Onwem KawbikTeIK
[mm]
Franklin 4", 0,25 — 3 kBT (10a cyp.) A 8
Franklin 4", 3 — 7,5 kBT (10b cyp.) B 16
Franklin 6", 4 — 45 kBT (10c cyp.) C1 35
Franklin 6", 4 — 22 kBT (10d cyp.) Cc2 59

10a 10b

TMO0O0 6422 3695

9-cyp. Franklin dpvpmMachbiHbIK anekTpni Ko3FranTKbILLTapbl

Erep ocbl KalubIKTbIK KOPCETINTreH MOHAEPAIH LWEKTEPIHEH LWbIFbIN
keTce, oHaa 8.1.5 Franklin gpupmacsiHbiH Quamempi 8 Orolm
anekmpni Ko3ranmkbiwmaps! 6eniMmiHae kepceTinreHaewn eTin
peTTeyai opblHAAy KaxeT.

8.1.5 Franklin doupmacbiHbIH anameTpi 8 Atonm anekTpni
KO3FanTKbIWTapbl

AHbIK aknapatTbl TUICTi ANeKTpNi Ko3franTkpllwka Tenkyxar,
KypacTblpy >xoHe naviganaHy 60iblHLIa HyCKaynblkTaH Hemece
www.franklin-electric.com caiiTblHaH TeXHUKanbIK Ky)kaTTamagaH
KapaHbl3.

Franklin dovpmachbiHbiH AnameTpi 8 Alonm anekTpni
KO3FanTKblLUTapblHAAFbl CanKbIHAATKbIL CYMbIKTBIKTbIH AEHTENiH
Tekcepy Keneci TYpAe Xyprisineai:

1. BypafbIWTbIH KEMEriMEH KO3FanNTKbILTbIH XXOFapfbl GeniriHaeri
KnanaHHbIH anfblHAa OpHaTbINFaH CY3riHi UTepin WhlFapbiHbI3.
Erep cysrige onmakintek 6onca, MmyHaan cysriHi bypan LwbiFapy
Kepek. Kynrbll KnanaHHbIH Kyii 10-cyp. KenTipinreH.

2. KyWfbilWw MiCKEKTIH YLbIH KNanaHfa KbICbIHbI3 XX9He anekTpni
KO3FaNTKbILLKA CanKbIHAATKbIL CYMbIKTBIKTbI KYAbIHbI3. 10-cyp.
kap. byn peTTe nickekneH knanaHfa wamagaH TbIC KyLUNeH
KyL TyCipmey Kepek, eMTKeHi Oy knanaHHbIH OyriHyiHe xaHe
CaHblNayCbI3AbIKTbIH XXOFanyblHa 9Kenin COKTbIPybl MYMKIH.

3. OnekTpni KO3FranTKbIWTaH ayaHbl MICKEKTiH YLUTbIFbIMEH
KranaHfa XeHin 6acyMeH LblFapbiHbI3.

4. CankblHAATKbIL CYMbIKTLIKTBI KYI0 XX9HEe anekTpni
KO3FanTKbILITaH ayaHbl LWbiFapy NPOLECiH CYMbIKTbIK afa
H6acTaraHLwa Hemece gnadparma AypbiC Kyhre opHanackaHLa
neviH kavtananbl3 (8.1.4 Franklin gpupmaceiHbiH 4 xoHe 6
OroliM QuamempiMmeH Ko3fFarmkbiwmapbl 6eniMiH kap.).

5. Cya3riHi OypbIHFbl OPHbIHA OPHATBIHbI3.

OcblgaH keitiH 6aTnanbl copfbl KypacTbipyFa AaibiH 6onabl.
AHbIK aKknapaTTbl TUICTi aNeKTpni Ko3franTkbiwka Tenkyxar,
KypacTbipy xeHe nanganaHy 60MbIHLLIA HYCKaynbIKTaH HeMece
www.franklin-electric.com caiTbiHaH TeXHUKaNbIK Ky>xaTTamagaH
KapaHbI3.

TMOO0 1354 5092

10-cyp. Ky#fblL KnanaHHbIH Ky Wi

8.2 ManmpanaHy opHblHa OpHaTy

Eckepmy

Ez2ep copfbiHbI 6ap/iblFbiHa KO/KemiMOi opbIHFa
opHamy Kaxkem 6osica, 6alinaHbICMbIPFbIW
Myghma macersneH, caKkbiHOamKbIH KanmaMaMeH
JKaHacyOaH oKwaysnaHfaH 60s1ybl KePek.

OneKTpni Ko3FanTKbIW TUNiHe 6annaHbICTbl, COPFbl TIK HEMece
KenaeHeH opHaTbinagbl. KengeHeH opHaTtyfa )apamabl anekTprii
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KO3FanTKbILTapAblH TONbIK TidiMi TomeHae «KengeHeH KypacTbipy
MYMKIHAINIMEH 3NeKTpni KO3FfanTKbITap» KecTeciHae KenTipinreH.

Erep copfbl kKengeHeH KypacTbipblica, COPFbIHbIH LLbIFBIC
caHbinaybl ewWw6ip xarganaa kenaeHeH xasblkTbiIKkTaH TOMEH
6onmaybl kepek. 171-cyp. kap.

H Pykcart eTineTiH kyn

Pykcar
EeTINMEWTIH Kyh

TMOO0 1355 5092

11-cyp. KypacTbipy

Erep copfbl kenaeHeH opHaTbIfca, MacerieH, pesepByapfa, oHAa
OHbI casKblHAATKbIW kanTamMana opHaTy yCbiHbinagbl.

KenpeHeH KypacTbipy MyMKiHAirimeH anektpni
KO3FanTKbIWTap

WbiFbIiC WsirbiCc
AnekTpni KyaTt KyaTt
KO3FanTKbIL 50 Iy 60 'y
[kBT] [kBT]
MS Bapnbifbl Bapnbifbl
MMS 6 5,5-37 5,56-37
MMS 8000 22-110 22-110
MMS 10000 75-190 75 -190
MMS 12000 147 - 250 147 - 250

Erep Franklin dupmachkiHbIH anameTpi 4 glonm, kyaTsl 2,2 kBT
OeniH aneKTpni KO3FanTKbILTapbIH iCke KOCY Xuniniri KyHiHe 10
peTTeH KenTi Kypaca, OHbl KengeHeH aeHrenre katbicTbl 15° kem
emec BypblLLnNeH OpHaTY yCbIHbINaAbl, Oy Kepi ecTik XbIXY
MOWBIHTIPEKTIH TO3YbIH KeMiTeni.

AHbIK aknapaTtTbl TUICTi 3NeKTpni Ko3FranTKbllWKa Tenkyxar,
KypacTbipy eHe nanganaHy 6oibiHLA HyckayrnblkTaH HeMece
www.franklin-electric.com canTbiHaH TeXHUKanNbIK Ky)xatTamagaH
KapaHbl3

MaiidanaHy npoyeciHde COPFbIHbIH XYMbIC
6enizi apdalibiM cylibIKmbIKKa monbiKmadl
ayAapblHbI3 | 6ambipbinFaH 6onybl kepek. NPSH MaHIHIH
caKkmanbin XamKaHObIFbIHa KO3 XemKi3iHi3.
Eckepmy
Ez2ep copfbl bicmbikK cylibikmbiKmapobl (40-maH
60 °C-ka OeliiHei) Kalima aliday ywiH
KondaHbliica, copFbl 66slikmepiHe KOpFaHbIC
KopwaynapblH opHamy »oJsibiMeH adamOapObiH

bIKMuMaJs xaHacynapbiH 6010bIpMay Kaxem,
elimkeHi onap bicmbiK 6051ynapbi MyMKiH.

8.3 Coprbl/anekTpni KO3FranTKbIW AnameTpi

CopfblHbl XXYMbIC KYWiHe opHaTyAblH anablHAa YHFbIMaHbIH ePKiH
KYWiH Ma3ipAiH KeMeriMeH Tekcepy yCbiHbINaabl.

8.4 KyObIpnblK KOCbIIbIC

LlymeH macenenep OpbIH anfaH ke3ge nonumepnik
maTtepuangapaaH xacanfaH Kybblpnapabl kongaHy yCbiHbINaabl.

lMonumepnik MamepuandapiaH xacanaraH

Ky6bipnapdbl KondaHy duamempi 4 Orolim

copfblnap ywiH FaHa KondaHyFra pykKcam
eminedi.
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Byn xafganga copfbl apHalbl CbIMapKaHHbIH KeMeriMeH
KynayaaH cakTaHabIpblnybl KEPEK.

Eckepmy

Monumepnik MamepuandapdaH xacanraH
Ky6bIprnapObIH XYMbIC CYUbIKMbIFbIHBIH HAKMbI
memMnepamypachbiHa xaHe copfbida
dambImbiniambiH aliday KbiCbIMbIHa Wbidal
anambIHObLIFbIHA KO3 XXemKi3y Kaxem.

Erep copfbl nonumMepnik MmatepuanaapaaH xacarfaH KyGbipnapmMeH
Kocblfca, KbICKbILL KyBbIprblk MydTa KonaaHbInybl KEPeK.

8.5 CopfblHbI KeTepy

KypacTbIpy yakbiTbiHAA COPFbIHbI XbIMKbITYAb! XEHINAETY YLWiH
copfbifbl 30 CM KeM eMec y3blHAbIKTaFbl Ky6bipabl opHaTy
YCbIHbINAAbI.
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12-cyp. CopfbiHbl KBTEPY XOHE TiK Kynge opHaTy

Coprfbl 6eniriH 30 caHTUMeTprik kenTe Kybbipaa opHaTbIfFaH

KyObIprbIK KAMbITTApPAbIH KOMEriMeH KeTepiHi3.

13-cyp. Kap.
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13-cyp. CopfbIHbI KOTEPY XOHE OpHaTy

OnekTpni KO3FranTKbILWTbI COpFbl GenirimeH Kocy kesiHae,
COMbIHAAp alKyLU-yIKbILW TapTelnFaH 6onynapsbl kepek. Onapabl
TapTy coTTepi TemeHAeri kecteae KenTipinrex:



TapTty
TapTnanbl 6ypaHaaMmaHbIH AMameTpi caTi
[Hwm]
5/16 UNF 18
1/2 UNF 50
M8 18
M12 70
M16 150
M20 280

Kypacmbipydbl asstkmaydaH KeliiH COpFbl

Hasap . , .
KaMepaJ:la.prHbIH e3ikmec ekeHOIKmepiH
meKcepiHi3s.

8.5.1 KabenpgiH KopFaHbIC TaKTalllacbliH KypacTbIpy XaHe
GenwekTey

Erep KopfaHbIC TakTalla copfblfa OypaHaanapably kemerimeH
OekiTince, kabengiH KOpFaHbIC TaKTanwanapbiH aa
OypaHaanapablH keMeriMeH opbliHAay KaxeT 6onaabl.

KopraHbic makmatwacblH KypacmbipyOdaH KeliH

Hasap . . .
ayAapbiHbI3 COpPFbI KaA.lle.p.anapbleIH e3ikmec ekeHOikmepiHe
K©3 XXemkKI3IHI3.

8.5.2 BaTtnanbl KabenpgiH KOCbINbIMbI
Grundfos anekTpni Ko3fanTKblWTapbl

Bartnansl kabenpin caHbinaycbl3 iCTIKLWECIH 3nekTpni
KO3FanTKbILITbIH yACbIHA KOWOAbIH anabliHaa, kabenaik KocbinbICThl
TeKcepy Kepek:

On Ta3a XaHe Kypfak 6omnybl Kepek.

Kabengi KypacTblpy paciMiH XeHinaeTy YLiH iCTiKIEeHiH pe3eHke
GernLeKkTepiH TOK 6TKI30eNTiH CUNMKOHABI ManarbIWNeH Manay
KaxeT.

Kabenpai 6ekiTywi 6ypaHaanapabl TapTy caTiMeH TapTbin BekiTiHi3
[Hwm]:

MS 402 3,1
MS 4000 3,0
MS 6000 4,5
MMS 6 20
MMS 8000 18
MMS 10000 18
MMS 12000 15

8.5.3 ApbIHAbI KyObipXxon

Eckepmy

ApPbIHOBI Ky6bIP)X010bI KypacmsbIpy Ke3iHoe
copFbIHbIH ©MKIp XXUe2iHeH xapakam asyfa o
6epmey wiH KOpFaHbIC KypasnodapblH KO/10aHy
Kaxkem.

Erep KyObipnapabl TipeyiluneH Kocy ke3iHae MOHTaXAblK Kyparn-
canimaHgapabl KonaaHy Tanan eTince, MaCereH, WbIHXbIPHbl
KyObIprbIK KiNTTi, OHA@ COPFbIHbI TEK KNanaH KopnycblHaH faHa
KbicyFa 6onagapbl.

CopfbIHbIH 3MEKTPIi KO3FANTKbILbIH iCKE KOCY HEMeCe CoHAiIpy
KesiHae nanpa 6onaTbliH aiHanyLbl COTTEPAiH 8CepiHeH
pe3bbanblk KyObIpnblK KOCbINbICTapAbIH aricipeyiHe pykcat
eTinmenai.

CopfblHbIH, iLWKi pe3bbackiMeH Tikenen KocblnaTbiH apbiHAbI
KyOblp>xonabliH, GipiHLWi CeKUMACBIHbIH pe3bbanbik 6eniriHib
Y3bIHAbIFbI COPFbI KNanaHbIHbIH KOPNyCblHAAFbl pe3bbanblk
GenikTepaeH y3biHbipak 6onmaybl Kepek.

LLlymeH macenenep OpbIH anfaH ke3ge nonumepnik
maTtepuangapaaH xacanfaH Kybelpnapabl kongaHy yCbiHbINaabl.

Monumepnik mamepuandapdaH xacanraH
Ky6bipnapdbl KondaHy Quamempi 4 orolim
ycKay copfblnap ywiH FaHa KondaHyFa pykcam

eminedoi.

Byn xarpaiaa TipeyiwteH 6ypanaTbiH COPFbiHbI LbIFAPY XoHe
COPFbIHbIH YHFbIMara KynayblH 6onasipmMay MyMKiH 60nybl yLUiH
caKTaHAbIPFbILW CbiIMapKaHAbl COPFbIHbIH apbiHAbI 6eniriHiH
KopnycblHAaFbl apHalibl TeCikke BekiTy KaxeT. 14-cyp. kap.

TMOO 1368 2420

14-cyp. CakTaHabIpFbil CbiMapkaHabl 6ekiTy

Erep copfbl nonumMepriik MatepuanaapaaH xacanfaH ky6biprnapmeH
KoCbIfica, KbICKbILL KyBbIpIblk MydTa KonaaHbinybl Kepek.

dnaHeyTik Kybblpnapabl konaary kesiHge, 6atnansl kabenb xaHe
erep 6yn kapacTbipbinFaH 6onca, cy AeHreniH kKepceTKilTiH,
TYTIKTEpI YLWiH OMbIKTap Xacay Kaxer.

8.5.4 Cy geHreuiHe KaTbICTbl MaKCUManabl MOHTaXAbIK
TepeHaik [M]

Grundfos MS 402 150
Grundfos MS 4000 600
Grundfos MS 6000 600

Grundfos MS 6000P 300
Grundfos MMS 600

Franklin anektpni
KO3FanTKplLUTapPbI

350"

AHbIK aKknapaTTbl TUICTi aNeKTpni Ko3franTkpiwka Tenkyxar,
KypacTbipy xeHe nanpanaHy 6oibiHWwa HyckaynblkTaH HeMece
www.franklin-electric.com canTbiHaH TeEXHUKanNbIK Ky>atramagaH
Kapa*Hbl3

8.6 KabGenpgi 6ekiTy

KamblTTapmeH apbiHAbl KyObip)onfa 6atnanel kabengi xaHe
cbiMapkaHAbl (on 6onFaH ke3fe) 6ekiTy yLwiH 6yn kamblTTap
3 MeTp apanbifbiMeH opHanackaH 6onynapbl kepek.

Grundfos Tancblipbic 6ovbiHWa kabenai 6ekiTyre apHanfaH

XUHaKTapabl XxeTkiseai.

1. TacnaHbl OHbIH BOWMbIK KEPTIKTEPI XKOK YLIbIH MYMKIH
bonfaHLwa y3biHbipak 6bonaTbiHAaM eTin KeCiHi3.

2. TynmeHi GipiHLWi 6oNNbIK KEPTIKKE KOWbIHbI3.

3. CbimapkaHabl 15-cyp. kepceTinreHgewn eTin 6atnansl kabengi
6onnan opHanacTbIpbIHbI3.
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15-cyp. Kabengi 6ekity

4. TacnaHbl cbiMapkaH MeH kabengi avHangbipa 6ip peT opaHbI3.
CocblH OHbI Ky6blpriapabiH, CbiMapkaH MeH kabengin
anHangbipa MMHUMYM eKi peT Thbifbi34an opaHbI3.

5. TacnaHbl KecikneH Tynmere KiprisiHi3 )aHe TacnaHbl KECiHi3.

KabengiH ynkeH kumanapsbl kesiHge TacnaHbl 6ipHelue peT opay
kaxxeT 6onagbl.
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Erep nnactuk ky6bipnap KongaHbinca, kyésipnapabiH
XYKTEMEMEH KepinyiH ecenke anymeH epkiHipek 6ekiTy kaxeT
bonapgpl.

Erep donaHeuTik KyBblpnblK KOCbINbICTap KonaaHbinca, kabenai
BekiTyre apHanfaH kamblTTap apbip dnaHeuTiK KOCbINbICTbIH
YCTiHE FaHa eMec, acTblHAa 4a opHanackaH 6onynapbl Kepek.

8.7 CopfblHbI TYCipy

CopfblHbl 6aTbipyablH angbiHAa oFaH keaepricia eTyai
KaMmTamachbI3 eTy YLUiH Ma3ipAiH keMeriMeH kanTama KyobIpabIH
iLLKi AMamMeTpiH Tekcepy yCbiHbINaabl.

CopfblHbl YHFbIMara TYCipy Hemece yHFbIMafaH LublFapy kesinae
OHbl apbIHAbI KyObIpXKONAaH (Tipeyill) ycTan Typy KaxeT.

CopfblHbl YHFbIMaFa anekTpii KO3FanTKbIWTbIH kKaberniH )aHe cy
eTnenTiH 6aTtnansl kabenai Oynaipmey ywiH abannan TycipiHis.

CoprbiHbI Kyam 6epywi kabendeH ycman
ayaapbIHbI3 | mycipyz2e Hemece kemepyae MbllibIM cajibIHaobl.
8.8 MoHTaxablK TepeHAaik

CyAblH AVHaMUKanbIk AeHrei apAanbiM COPFbIHbIH XXYMbIC
OeHreniHeH xofapbl opHanacybl kepek. 8.2 lNaltdanaHy opHbIHa
opHamy xaHe 11-cyp 6enimiH Kap.

MwuHumangbl keicbiM NPSH copfbIChIHbIH KUCbIK
cvnaTtTaManapbliHaH anbiHagbl. CeHiMAinik Kopbl kem gereHae
0,5 meTpaeH kem 6ornmaybl Kepex.

OneKTpni KO3FanTKbIWThl OHTaWbI CankbiHAAYMEH KaMTaMachbI3
€Ty YLUiH, COPfblHbI YHfbIMa CY3riCiHEH XOFapbl OpHATY KaXeT.
15.2 AlidanamsiH cylbiKmblK memiepamypachi/cankbiHOamybiw
cylibIKmbIK afbIHbIHbIH Xbl10amMObifbl 6enimiH Kap.

CopfblHbl KaXeTTi TepeHaikke KypacTblpyAaH KeniH YHFbIMaHbIH,
6acTueriH caHblnaycbi3faHAbIpPYAbl OpblHAAY KaXeT.

CakTaHablpFblll CbiIMapKkaHabl @NCipeTiHi3/60caTbliHbI3 )X@HE OHbI
OekKiTKiluTepAiH keMeriMmeH YHFbIMaHblH 6acTueriHe GekKiTiHi3.

CoprblnapObl nosumepslik MamepuasndapoaH
JKacanFaH Ky6bipsiapMeH Kypacmbipy Ke3iHde
copFbIHbIH MOHMaX0blK mepeHdiziHe Kambicmbi
wewimM KabbindayobiH andbiHOa Kyb6bIpObIH
JKYKmMeMeMeH KepinyiH ecenke any Kaxem.

9. OneKTp XabablKTapbIHbIH KOCbINbIMbI

Eckepmy

Anekmp xab60bIKmapbIH Kypacmbipy Ke3iHOe
anekmp Kyam 6epy0iH ke30elicoK icke Kocblna
aniMalimbIHObIFbIHA KO3 XeMmKi3iHi3.

Eckepmy

Anekmp xab60bIKkmapbIHbIH KOCblbIMbI OKE
JK9He epainikmi Hopmanap MeH epexernepae
calikec meK MaMaH-3/1eKmMpWi apKbibl FaHa
OpbIHOaNybl Kepek.

KyaTt 6epy kepHeyi, Makcumanabl pykcaT eTifneTiH TOK )XoHe Ccos ¢
KypacTblpy OpHbIHbIH XaHblHa OpHanackaH 6ackapy cepeciHe
GekiTinreH 6onybl kKepek TEXHUKanNbIK 4ePEKTEPMEH KOCbIMLLA
TakTanwaga kepceTinreH.

Grundfos eHaipiciHiH MS xxeHe MMS anekTpni Ko3FanTKbILWTapb
YLWiH KyaT 6epy KepHeyiHeH OCbl aNeKTPMi KO3FanTKbILTapAbIH,
KnemmanapblHAa enleHreH aybliTkynapablH Tanan eTineTiH
ayKbIMbl Y34iKCi3 NaraanaHy kesiHge ataynbl KepHey MaHIHEH

-10 %-paH +6 %-ra gewiHri wekTepae xaTtblp (keni
KepHeynepiHaeri pykcaTTapAbl xxaHe kabenaepaeri xofanynapabl
Koca anfaHga).

KepHey ynnecimcisgiriHeH (pasanapabiH KuFawwTaHybl) KOPFaHbIC
KapacTblpblniFaH 6onybl kepek. 9.8 Snekmpni Ko3ranmKbiWmbl
xeHe kabendi mekcepy 6enimiH, 2 TapMakTbl Kap.

Eckepmy

Coprbl xxepae mylibiIKmasiFaH 601ybl Kepek.

Copfbl CbIPMKbI aXbipamKbIWKa KOCbiniFaH 6051ybl
Kepek, myticnenepdiH apacbIHOaFbl MUHUMAasObI
caHblnay: 6apsbiK nosocmepoe 3 Mm.
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Erep kipikTipinreH Temnepartypa gatuurimeH (Tempcon) MS
anekTpni ko3ranTkbiwTapbl MP 204 6norbimeH Hemece Grundfos
ANEeKTPNi KO3FaNTKbILWbIHbIH @aHaNorTik KOpFaHbICbIMeH Bipre
opHaTbiniMaca, onapabl 6ipaeH eki hazaMeH xymbic icTeyre
makynaaHfaH 0,47 Mk® koHOeHCcaTopblHa KOCY Kepek.

KoHgeHcaTop Temnepartypa gatuuri KocblnFaH Koc pasara
KocblnfFaH 6onybl kepek. 16-cyp. Kap.

0,47 mko
|$ |oooo|

i)

[T

TMO0 7100 0696

16-cyp. KoHgeHcaTopabl Kocy

TanwbiKkTapAblH TycTepi

KopfacbIH Xannak kabenb Xeke TanwbikTap
1=11 KoHbIp Kapa
2=12 Kapa Capbl
3=L3 Cyp Kbi3bin
4 =PE Capbl-xacbin XKacbin

SnekTpni Ko3FanTKbILWTap TiKenew Kocy YLWiH Ae XaHe
«KyNAabl3lwa-ywoypbiw» yIWiH Ae kongaHyFa apHanfaH. lcke kocy
TOFbl 9NEKTPNi KO3FanTKblLW TOFbIHbIH aTaybl MOHIH 4-6 ece
apTTbipagbl.

OnekTpni KO3FanTKbIWTbIH eKNiHALY YaKbITbl LUaMaMeH

0,1 cekyHAaTbl Kypanabl. COHAbIKTAH 3NeKTPMeEH XabablKTayLbl
KacinopblHAap, 84eTTe, iCKe KoCy Ke3iHae anekTpni
KO3FaNTKbILWTbIH Tikenen KocblfbiMbiHa pykcaT eTeai.

9.1 Xwuinik TypneHaipriwuneH nanganady

SP copfbinapbiH xuinik mypodeHdipzaiwneH

Haszap - . .o
aynaphiHLIa na_udanany Ke3iHOe cuHycmbIK cy32iHiH 605yblI
MiHOemmi wapm 60Jsibin mabbinaosbl.

MS yw dasanbl anekTpni Ko3FanTKbILLTaPbIH XMNinik
TypneHaipriwneH navaanaHyfa 6onaabl.

dnekmpii KO3FanmKbIWmMbI XUiniK
mypneHdipziwneH nalidanaHy pexumiHoe
amaynbiOaH xofapbl (50 Hemece 60 I'y) xuinik
YCbiHbIIMaliobl. CopfbiHbI NalidanaHy Ke3iHoe
anekmpni K0O3ranmyKblWmbl cajiKbIHOamymeH
KammamachbI3 emy ywiH MUHUMasnobl XUinikmiy
(OHbIMeH 6ipze 3nekmpJli KO3ranmkbiw 6ini2iHiH
aliHanbIc Xuinikmin) epdalibiM anekmpni
KO3Fa/ImKbIWmbl CYUbIKMbIKMbIH XXemKisikmi
MesnwepiMeH aliHany aFybiH KaMmamachbi3
emyuwi coHwama yJ/ikeH MeH2e meHuwesnz2eH
60s1ybI ©ME MaHbI30bI.
Kosranmkbiw memnepamypacbIH 6aKbliayMeH
Kammamachbi3 emy ywiH, Grundfos Pt100 Hemece
Pt1000 0amyuziH opHamyOdbl ycbIHaoblI.



Ezep xuinik mypneHdipzaiwke KipikmipinzeH
TEMPCON memnepamypa damyuzimeH MS
as1ekmpni Ko3ranmkKbiwbl KOCblFaH 6osica,
damyukme opHambI/lFaH cakKmMaHObIPFbIW
6as1Kudbl, XaHe Oamtft_m KYMbIC ic.thaumiH
60s1a0b1. OcbIOaH KelliH damy4yukmi Kalima
KonodaHyfra 6osmaliobl. Byn anekmpni
KO3Fa/imKbIWmbIH memMmnepamyparsbik 0am4ukneH

CuHycoupanblK cy3rici3 xxymbic ywiH MS6000P-re
KOMbINaTbIH Tanantap

Grundfos
MaH Bipniktep SPE
Xynenepi

Xyvere KonbinaTblH Tanantap

OpTaHblH Makc. Opeirpanfan

)a60bIKmanmaraH pemiHoe XyMbic Temnepartypach! 60/140 [°C/I°F] Gonynapsi
icmelimindieiH 6indipedi. Kepek
) OpblHAanfaH
CopfblHbIH ICTEH LbIFybIH 6onabIPpMay YLUiH, 3neKTpri KaBenbai makc. 300/1000 [m/ft] Gonynapsi
KO3FanTKbILW COPFbl LbIFbIHbI LbIFbIHHBIH @Tayrbl MOHIHEH Y3bIHAbIFbI Kepek
0,1 x TeMeH TyckeH ke3ae bipaeH ToKTaTbinybl kepek. XKuinik
TYPrEHAIpriw, OHbIH TypiHe 6annaHbICTbl, INeKTpAi Xenire KOWbINATLIH TananTap
KO3fanTKbIlWKa OHbl Oyngipyre kabineTTi KepHeyAiH WhIHAbIK
MOHAEPIHIH acep eTyiHiH cebebiHe anHanybl MyMKiH. LWbIHAbIK Makc. skeninik OpbiHpanfaH
KepHeynepaiH Wamackl TeMeH/eri kKecTe/jeri AepekTepre caikec KepHey 460 [VRMS]  6onynapsl
LekTenreH 6onybl Kepek. Kepek
- OpblHOanfaH
AnekTpni Makc. WwhbiHAbIK Maxe. dU/dt dasanap 3 ] Gonynapsi
KO3FanTKbILL KepHey Kepek
MS402 650 B dasa-asa 2000 V/us
MS4000 850 B dpasa-thasa 2000 Vius Xuinik TypneHgipriwke KoMbinaTbIH TananTtap
MS6000 and MS6000P 850 B chasa-chasa 2000 V/ys T¥paKTbi TOKTbIH 620 [VDC] v
MaKc. KepHeyi
MMS6 850 B chasa-xep 500 Vl/us — .
TypneHgipriwTin
MMS8000 850 B chasa-xep 500 Vl/ps KnemmanapblHaarb!
MMS10000 850 B chasa-xep 500 V/us MaKc. LWbIHAbIK 650 [VLL] v
MMS12000 850 B hasa-xep 500 V/us kepHey
KT
ACUHXPOHALI 3NEKTPi KO3FanTKbIWTap YWiH KnemmanapelHaarb 100 [ns] s
_ o yaeyaiH MuH.
XKuinikTiH pyKcaT eTineTiH aykbiMaapbl: yaKbITbI
» 30-50 Iy KT
+ 30-60 . KneMmarnapblHaaFb! 5 [Vins] v
ChbI3bIKTbIK @pTy yakbITbl: ICKe KOCY XoHe TOKTaTy YLiH MakCumMyMm makc. dU/dt
3 cekyHa.
ﬁiflniajl_lti:%qu Makc. 4 (kHz] v
CUHXPOHAbI 3NeKTpIi Ko3fanTKbiwTap ywid MS6000P:
L N XKeninik kepHeygai . . .
XKuinikTiH pyKcaT eTineTiH aykbiMaapbl: Tyaery MaccumBTi Ty3eTkiw Kenip
* 55-100 'y
« 55-120 Iy, Ko3franTKbIWTbIH Kipic Tanantapbl
ChI3bIKTbIK apTy yakbITbl: ICke KOCY aHe ToKTaTy YLWiH MakCumMyMm Knemmanapaafbl
3 cekyHa. MaKC. WbIHAbIK 1500 [VLL] v
XKuinik TypneHaipriw oHblH TypiHe 6annaHbICTbl aneKTpni kepHey
KO3FanTKbILLTbIH XYMbICbl KE3iHAE XOfapfbl WyAblH ce6ebi 6onbin Knemmanappgarbl 6 [Vins] v
Tabbinagbl. OgaH 6acka, Xuinik TypneHaipriw anekTpni makc. dU/dt

KO3FanTKbIWTbl KEPHEYAIH WhIHAbIK MOHAEPIHIH 8cepiHe
yublpatagbl. ByfaH xuinik TypneHaipriw neH anekTpni
KO3FanTKbILWTbIH apacbiHa LC-cy3riHi opHaTy >X0nbIMeH Xon
bepwmeyre 6onagpl.

Tonbifbipak aknapat any ywiH CizgeH Grundfos KOMNaHUACBIHbIH,
ekingiriveH xabapnacyabl eTiHEMi3.

MS6000P TypakTbl MarHUTTepiMEeH CUHXPOHAbI KO3FanTKbILL
)KakcapTblnFaH oklwaynarbllka ne. HatuxeciHaoe cuHycomaanbik
Cy3ri erep TemeHaeri kectege atanfaH 6apnbik Tanantap
opblHAanca, Tanan etinmenai.

SPE xywnenepi (copfbl 6eniri SP + anekTpni Ko3ranTKbiLl
MS6000P + xwuinik TypneHgipriw CUE) Grundfos, TomeHaeri
KecTefe atanfaH KO3fanTKblLWTbIH Kipic napaMmeTpnepi MeH Xuinik
TypreHAiprilike KovblnaTbliH Tanantapfa calikec 6onabl. XKenire
KoMblnaTblH TananTapAbl XaHe xenigeri TanantapAbl opblHAAY
KesiHAe cuHycoupanelk cyari Tanan etinMmenai.

* Kayincisgik, anekTpmarHuTTiK kegeprinep xaHe T.6. KaTbICThbl
XKeprinikTi )XxaHe YNTTbIK TananTapabl 9paanbiM cakTay Kaxer,
)KeHe Cy3riHi opHaTy Tanan eTinyi MyMKiH, MaceneH, wyasl 6acy
YLLiH.

» Kabenbaep xaHe )XyneHiH 6acka KOMNOHEHTTEPI Xuinik

TYprneHaiprilneH konaaHyra nabikTbl TYPAE ecentenreH
6onynapbl Kepek.

* Erep kabenbaep 300 M y3biHbIpak xxaHe/Hemece Xeri kepHeyi
460 B-gaH xofapbl 6bonca, cuHycomaanblk Cy3riHi kongaHy
KaxeT.

SPE XyWeciHiH KypaMblHAAaFbl XUiNik TYpneHAaipriwTi
TeHweynep

SPE xy#eci keneci MiHOeTTi KOMNOHEHTTepAeH Typaabil:
» SPE copfbl arperaTbl

» CuHycounpansblk cyari

 XKuinik TypneHraiprii.

CUE xwinik TypneHaipriwi icke kocy 6oibIHLIa Hyckayrblkka ue.
Oucnnengeri HyckaynblikTapabl OpbIHAAHbIS.

Kocbimwa aknapat any ywiH kap. CUE-re Tenkyxat, KypacTbipy
XoHe nanganaHy 6oWbIHLIA HYCKayNbIKThI.

35

Kasakwa (KZ)



(Z)1) emYeceyy

9.1.2 Backa eHAipyLWiHiH aNeKTpNi KO3FanTKbIWTapbl
(Grundfos emec)

Grundfos HeMece aneKTpIi KO3FaNTKbILWTbIH OHAIpYLiCiMeH
xabapnacbiHbI3.

9.2 OneKTpni KO3FaNTKbIWTbI KOpPFay
9.2.1 Bip chasanbl anekTpni KoO3FranTKbIWTaP

MS 402 6atnanbl 6ip dhasansl anekTpni Ko3FranTKblWTaphbl
TEPMOKOCKbILUTapPMEH XabablKTarnfaH xxaHe KocbiMLIa KopFayabl
Tanan etnenai. On ywiH ToK 6oMblHWA CbIPTKbI KOPFaHbIC Tanan
eTinMenTiH Kyatbl 1,1 kBT MS402 anekTpni Ko3ranTKblLUTapbliH
ecernke anmaraHaa.

Eckepmy

KipikmipinaeH XbinynbiK KOpFaHbIC iCKe
KocbliiFaH Ke30e 3/1eKmpJli KO3Famkbiw
aXblpambinadsbl, 6ipak OHbIH KneMmasnapbl
KkepHeyni 6onbin Kana 6epedi. CybIHFaHHaH
KeliH anekmpii KO3Fa/imKbIW aemomMammal
Kalima icke Kocblnaosbl.

MS 4000 6atnansl 6ip dasansl aNeKTpni Ko3FranTKblLTapbl
CbIPTKbI KOPFaHbIC KYPbIIFbICEIMEH KOpFanfaH 6onybl kepek.
KopfaHbIC KypbinFbiCbl 6ackapy cepeciHe KipikTipinreH Hemece
Xekenen 6ona anagbl.

OunawmeTpi 4 gronm Franklin PSC anekTpni Ko3FranTKbilTapbl
KOpFaHbIC aBTOMaTbIMEH KOCbInFaH 6onynapbl kKepek.

9.2.2 Yw chbasanbl 3NeKTPi KO3FanTKbiWTap

MS anekTpni Ko3fanTKbIWTapbl KipiKTipinreH TemnepaTtypa
AaTyuriMeH ge, OHCbI3 Aa xeTkisdineai.

OneKTpni Ko3FanTKbIWTapAblH Keneci Typnepi KopFaHbiC
aBTOMaTbIHa, XXYKTeMeHi 6akbinay peneciHe Hemece MP 204
ANEKTPIi KO3FanTKbILWbIHBIH 3N1EKTPOHABIK 6ackapy 6rorbiHa
XoHe TymicTipriwke (-Tepre) KocbinfFaH 6onynapbl kepek:

* XYMbIC TemnepaTtypachblHbIH KipiKTipinreH )XyMbIC icTeyLui
[aTynriMeH anekTpni Ko3FranTKblTap.

* XKYMbIC icTemeyLli TemnepaTypa AaTtynuriMeH HemMece OHCbI3
3MEeKTPMi Ko3FanTkblWTap.

* Pt100 gaTyurimeH Hemece OHCbI3 3MEeKTPNi KO3FanTKblWTap.

MMS anekTpni Ko3FanTKeIWTapkI KipiKTipinreH Temnepatypa
patuurimeH xababiktanmaraH. Pt100 xxeHe Pt1000 gaTtuuri kepek-
XapakTtap peTiHAe XeTKizineai.

9.2.3 OneKTpni KO3FanTKbIWTbIH KOPFaHbIC aBTOMAaTbIH
KaXeTTi TeHweynep

OneKTpni Ko3FanTKbIWTap YLWiH CyblK KYAE KOpFaHbIC
aBTOMaTbIHbIH ICKE KOCbINY yaKblTbl 9NEKTPIi KO3FanTKbILWThbIH,
aTaynbl TOFblIHaH 5 ece apTblk Makcumangbl TOK ke3iHae

10 cekyHaTaH apTblk 6onmaybl kepek. KanbinTel nanganany
WapTTapbl ke3iHae aNeKTpni Ko3FfanTKbiW keM gereHge 3 CekyHa
MaKcuMangbl aiHanbIC XuiniriMeH xyMbic icTeyai 6actaybl kepek.

AmanraH mananmapodbiH opbiHOasMaybl Ke3iHOe

Hasap :
aynapbinez | 21€KMPIIi KO3FanmKeIW xapamcei3 6onbIn
caHanambiH 601a0bl1.

EH y34ik bIKTUMan TocCinMeH aneKkTpni KO3FanTKbIWTbl KOpFay

YLUiH, OHbIH KOpFfaHbIC aBTOMAaTbIH peTTey TOMeHAEe KeNnTipinreH

HyCkaynapfa Colikec opblHAaNybl KEPEK:

1. KopfaHbIC aBTOMATbIH 3NEKTPIi KO3FANTKbILTbIH MakcuMmanibl
TOK MBHiHe peTTey.

2. CopfblHbl XapTbl cafaT iliHAe eCenTik KyaTneH XyMbIC
icTeTkisy.

3. XKblnynblk KOpFaHbICKa OPHATLINFAH TOK MOHIH OHbI aXbipaTy
CoTiHe AewiH BipkanbinTbl TOMEHOETIHI3.

4. OcblpaH KeWiH 0Cbl MOHHEH LWaMaMeH 5%-fa xofapbl
MaKkcumarnzabl TOKTbl @FbITKbILUTbIH iCKEe KOCbINTy HYKTECIH OpHaTY.

KopfaHbIC aBTOMaTbIHbIH MakcMManbl TOFbl TaFalblHAaMachlHbIH
MaKkcMMangbl pykcaTt eTineTiH MaHi 3NeKTpni KO3FanTKbILUTbIH,
aTaynbl TOFbIHAH acnaybl Kepek.
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«Kynapiswa-ywobypbiwy cbidbackl 6olbIHLIA icke KOCcy Ke3iHae
icke KocblnaTbIH 3NEKTPNi Ko3FanTKbllTapAa KopFaHbIC
aBTOMaTbIH peTTey XoFapblga cunaTtanfaHaan etin
opblHAanaabl, 6ipak anekTpni Ko3ranTKblL opaMaapblHbIH
6acblHAarbl WhbIFbICTApAa OpHaTbINFaH ackblH XyKTenynep
peneciHiH Makcumangbl TararbiHgamacsel x 0,58 aTaynbl TofbiHa
TeH 6onybl kepek.

Backa eHgipywinepgiH (Grundfos emec) 6ackapy cepenepiHge
KOPFaHbICTbI peTTeyai eHaipyLwiHii HyckaynbifbiHa xxaHe SKE
CaliKeC OpHaTy KaxerT.

OnekTpni KO3FaNTKbIWThIH «KyNAbl3lwa-ywoypbiwy cbi3dackl
GoWiblHLIA HeMece iCke KOCYLLUbl TpaHCopMaTop apKbinbl
KOCbINbIMbI Ke3iH[e MakcuMmarbl pykcaT eTineTiH icke Kocy
yakbITbl 2 CEKYHATbI Kypangpl.

9.3 HawnsaranpaH Kopfray

KOHAbIPFbl aNeKTPNi KO3FanTKbIWTbI XXabablKTbl KypacTbIpy
ayAaHblHAa Halnaaraw COKKbIChl OpbIH anfaH xarfaanaa,
3HeprusMeH xabablKTay xeninepiHae kepHey cekipictepiHeH
KOpfayfa apHanfaH apHanbl KypblfFbIMEH XabablKTanybl MyMKiH.
17-cyp. kap.

L1

L2 L

L3 N

PE————~t—1+—|—— PE———0—+—|——
|||—| |||—|

825045 825017

Yw cpasa Bip casa

TMO0O0 1357 3605

17-cyp. TOK KepHeYiHiH ynfatoblHaH KOpFayLUbl KYPbIffFbiHbI
opHaTy

Ananpa, TOK KepHeyiHiH yJIfaloblHaH KOpFayLUbl KYPbINfFbIHbI
ANEeKTPNi KO3FaNTKbIWTbl HAan3afrangbiH Typa TUlonepiHeH
KopFamamnasbl.

Tok KepHeyiHiH ynfatobiHaH KopfayLubl KYPbINfbl KOHObIPFbIFA
XKEePrinikTi epexenep MeH HopmManap cakranfaH kesge anekTpni
KO3FanTKbILLIKa MYMKIH BOrFaHLLa XakblHbIpak KocblnFaH 6omybl
Kepek.

Tok KepHeyiHiH ynFatobiHaH KopfayLbl KypbinFbiFa Grundfos-TaH
cypaHbic bepyre 6onagbl.

[ereHmeH ae, MS 402 anekTpni KO3FanTKbILWbl YLUiH
oKLlaynayablH XXofFapbl IEHreiHiH apkacblHAa elukaHaam
KOCbIMLLA Han3aFangaH KopfFay Tanan eTinMenai.

9.4 KabGengi ipiktey
CopfbIHbIH 3nekmpni kabeni 6amnanbi Kylide
mypakmbl 6051adbl xaHe aya 60lbIHWa apasibik
AyAApbIHLI3 | kabammap ywiH Xemkinikmi Kumara ue 60J1ybl
mMiHOemmi emec.

Batnanbl kabengin 6enrini 6ip TemnepaTypa kesiHae kanta
anpganaTblH OpTaMeH y3aK Mep3iMAiK )xaHacy YLWiH xxapangbl Ma
€KeHJirH TEKCEPIHi3.

KabenpgiH kengeHeH kuMachl (q) keneci Tanantapfa xayan 6epyi

Kepek:

1. Cy eTnenTiH kabenb aneKkTpni KO3FanTKbIWTbIH Makcumanbl
Tok (I) ecebiHae TaHAanybl kepek.

2. KenpeHeH knma KepHeyaiH kabengiH y3bliHAbIFbIHA pyKcaT
eTineTiHHeH kebipek KynayblH 60nabipMay YLUiH XeTKinikTi
6onybl Kepek.

Batnanbl kabenaiH kengeHeH kumacsl 9. Anekmp xab0bikmapbiHbIH
KOCbIbiMbI BeniMiHAe KenTipinreH anekTpni Ko3ranTKbILTapAbIH
KepHey ayKbIMbIHbIH TanantapblHa xayan 6epyi kepek.

KaGengiH Tanan eTineTiH KuMacbIH 1-KocbiMLUIA KeNTipinreH
cbizbanapaH kepHeyaiH TemeHaey maHaepi 6orbIHLWA
aHblKkTayFa 6onagpil.



Keneci dopmynaHbl KongaHbIHbI3:

| = OnexTpni KO3FaNTKbILWTbIH Makcumarnibl ataynbl TOfbl.
«XKynapiswa-ywoypbiw» cbidbackl 60MbIHLLIA iCKe KOCY YLUiH

| =x 0,58 makcumanbl TOFbIHbIH MaHi.

Lx = aTaynbl kepHeyaeH 1% -blH KypanTbiH KEpHEYAiH TOMeHAeyi
bovibiHIWa ecenTenreH kKabenaiy y3biHAbIFbI.

_ 6aTnansl kabenaiH y3blHAbIFbI
pyKcar eTineTiH Kynay
Y%-Fbl KEpHEY

Lx

g = Cy eTnenTiH 6atnansl kabengin kengeHeH Kumachl.

| HaKTbl MaHi MeH Lx MaHiHiH apacbiHaa Ty3y XypridiHis. Ocbl
TY3YAiH «g» ©CiMeH KubINbICY HYKTECI kabenain kengeHeH,
KMMaCbIHbIH €H XaKblH YIKEH MaHiH TaH4ay YLWiH KbI3MeT eTyi
Kepek.

KecTtenep keneci opmynanapabiH HerisiHae Kypbinaab:

Bip dhasanbl 6aTnanbl aneKkTpi KO3FanTKbiL

U x AU

p

L=
| x2x100 x(COS q>><a+sin (pxXI)

Yw c¢hasanbl 6aTnanbl 3aNeKTpni KO3FanTKbILW
U x AU

L=
I x 1,73 x 100 x(cos (px§+sin (pxXI)

Yw c¢hazanbl 6aTnanbl anekTpi KO3FanTKbIW, «Kynabiswa/
YWwoypbiw» cbi3bacbkl 60MbIHWA KOCbISbIM

L= U x AU
I x 100 x (cos ¢ x p/q + sin ¢ x XI)

L = Cy eTnenTiH 6aTnansl kabengid [M] y3bIHAbIFbI
= Artaynbl kepHey [B]

AU = KepHey anbipmacs! [%]
| = OnekTpni KO3FanTKbILLUTbIH Makcumanbl atayrnbl Tofbl [A]
cosg =0,9
o] = MeHuwikTi kegepri: 0,02 [OM*MM?2/Mm]
q = Cy eTnenTiH 6aTnansl kabengiH kenageHeH kuMachl [Mv?]
sing = 0,436
Xl = WHpykTuBTi kegepri: 0,078 x 102 [Om/m].
9.5 Bip ¢aszanbl MS 402 anekTpni KO3FanTKbIWbIH

6ackapy

Eckepmy

MS 402 6ip 6amnanbi anekmpni KO3FanmMKbIWb!
Ko3Fanmkbiwmsl opamoap
memMnepamypachbiHbIH apmybl aFoalibiHOa
aXkblpamambIH KOpFaHbICMeH xab0blKkmarraH,
6ys1 pemme 3nekmpni KO3FranmKbIWKa Kyam
6epy xanracaosl.

ByHbI e2ep anekmpni KO3ranmgbiw
6aKblnaHywbl XyleHiH Kypamdac 6esizi 6onbin
ma6binFaH xardalida MiHGemmi mypde ecenke
asny Kepekx.

MaceneH, erep 6akblinaHyLLbl Xyle KOMNPecCcopMeH
TeMipci3geHaiprilTeH Typca, oHaa erep cy 6epyai 6acka
KocbiMLIa Bakbinay kapacTblpManTbiH 6oncak, 6yn komnpeccop
OHbIH KOPFaHbIChI iCKe KOCbINybl cangapblHaH COPFbl 3MEKTPIi
KO3FanTKbILLUbIHbIH aXblpaTblnybl Ke3iHAe Ae XYMbIC iCTeyiH
XanfacTtblpaTbiH 6onaabl.

9.6 Bip chazanbl anekTpni KO3FanTKbIWTapAbIH
KOCbINbIMbI

9.6.1 EKi cbiMAbIK KabenMeH 3neKTpJli Ko3FanTKbiWTap

MS 402 anekTpni Ko3FranTKblLWTapbl €Ki CbiMAblK kKabenmex
KipIKTipinreH KopraHbIC MEH KOCKbILLKA Me, COHAbIKTaH, Xenire
Tikenen Kocblnynapbl MyMKiH. 18-cyp. Kap.
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18-cyp. Eki cbiMablK kabenmeH anekTpni Ko3fanTkbiwTap
9.6.2 TypakTbl KOCblIsiFaH KoHAeHcaTopmeH PSC anekTpni
KO3FanTKbIWTapbl
PSC anekTpni ko3ranTkeiTapbl Kyat 6epyLui xenire y3aikcis
navianaHyfa ecentenreH 6onatbiH XyMbIC KOHOEHCATOPbI
apKbinbl KOCblnagbl.
TemeHperi kecTe GOMbIHLLIA KOHAEHCATOPAbIH, TUMTIK eNLWeMiH
TaHAaHbI3:
AnekTpni KO3FanTKbIL KoHpeHcaTop
(xBT) [Mk®] 400 B, 50 'y
0,25 12,5
0,37 16
0,55 20
0,75 30
1,10 40
1,50 50
2,20 75
MS 402 PSC anekTpni Ko3ranTKblLWTapbl KipikTipinreH
KOpFaHbICKa ne xxaHe 19-cyp. kepceTinrenaen eTin xenire
KocblnFaH 6onynapbl Kepek.
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19-cyp. PSC anekTpni Ko3ranTkbiuTapbl

www.franklin-electric.com xaHe 20-cyp. Kap.
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|||-
P4

Capbl-xachbin

20-cyp. Franklin dompmacbiHbIH 3neKTpni Ko3fanTkblWTapbl

9.6.3 Yw cbIMAbIK KabernMeH 3neKkTpIi Ko3FanTKbIWTap

Yw cbiMablk kabenmeH MS 4000 anekTpni Ko3fanTKbiWTapbl
Xerire aneKkTpni KO3FanTKbILWTbIH KipiKTipinreH KopFaHbICbIMEH
Grundfos SA-CSIR/SA-CSCR 6ackapy 6norbl apkbinbl KOCblnFaH
6onynapbl kepek.

Yw cbimablk kabenmeH MS 402 anekTpni Ko3fanTKblWTaphbl
KipikTipinreH kopraHbicka ne xoaHe Grundfos SA-CSIR/CSCR
H6ackapy 6rorbl apkbinbl Xerlire KocblnFaH 6onynapbl Kepek.

MS 402 xoHe MS 4000 yw chasanbl anekTpni
KO3FanTKbIWTapbIHbIH KOCbINbIMbI 9.7 Yw ¢basanbl anekmpii
KO3FanmkbiwmapObiH KOCbIbIMbl 6enimiHae KenTipinreH
Hyckaynapfa cai opbliHAanagbl.
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21-cyp. CSIR
= N L
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22-cyp. CSCR
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9.7 Yw dhasanbl aNeKTpIi KO3FanTKbIWTapAbIH
KOCbINbIMbI

Yw cpasansl anekTpni KO3FanTKbILWTap KOPFaHbIC XYyNeciHe ne
6onynapbl kepek. 9.2.2 Yw ¢pazarsnbl anekmpii Ko3ranmkbiumap
6enimMiH Kap.

MP 204 apkbinbl anekTp xabablKTapblHbIH KOCbIbIMbI YLUiH
aTanfaH KypbinfbiFa Tenkyxat, KypacTbipy xaHe nanganaHy
GoviblHWa HyckaynblKTbl OKbIN 3epTTEY KepEK.

CTaHAapTThbl KOpFaHbIC aBTOMaTbIH KONAaHy Ke3iHae anekTp
XabablKTapblHbIH KOCbIMbIMbIH TOMEHAE cunaTtTanfaH cbizba
BoNbIHLLIA XYPri3y Kepek.

9.7.1 AiiHany GafbITbIH TeKcepy

CoprbIHbIH XXYMbIC 6esiz2i natidanaHy ke3iHde

Haszap - - -
aynaphiHLIa apdalibIM cyFa mosibikmall 6ambIpbliiFaH Kylde
Kasybl KePEK.

CopfblHbl aNeKTp KyaT 6epy xeniciHe Kocy ke3iHae anHany

BarbITbIH TEKCEPY KaXeT:

1. CopfblHbI icke KOCY xaHe 6epinyLi cyablH Kernemi MeH apbiHbIH
erney.

2. CopfblHbl COHAIPY XXoHE aNeKTPMi KO3FanTKbILThIH, €Ki
dazanapblHbIH OpbIHAAPbIH aybICThIPY.

3. CopfblHbI icke KOCy aHe bepinyLui cyablH kenemi MeH apblHbIH
erney.

4. CopfblHbl axblpaTy.

5. Hetmxenepgai canbicTbipy. BepinyLui cyablH kenemi MeH
apbIHbIHbIH, YIIKEH KOPCEeTKILUTePiHe ne KoCbinbiM Aypbic 6onbin
caHanagbl.

9.7.2 Grundfos anekTpni KO3FanTKbIWTapbl - Tikenen Kocy

Tikenen icke kocy ywiH Grundfos anekTpni KO3FanTKblLUTapPbIHbIH
KOCbINbIMbl TOMEHAETI KecTeae KENTIpiNreH Hyckaynapfa xaHe
23-cyp. covikec opblHAanaabl.

Ka6enb/Kocbinbic

Kyat 6epyui OunameTpi 4 xxaHe 6 gloNM
xeni Grundfos anekTpni
KO3FanTKbIWTapbl
PE PE (capbl/xacbin)
L1 U (KOHbIP)
L2 V (kapa)
L3 W (cyp)

AviHany 6arbiTbiH 9.7.1 AtiHany 6afsimbiH mekcepy 6enimiHae
KeNTipinreH TacinMeH Tekcepy.

PE L1 L2 L3
|

TMO03 2099 3705

23-cyp. Grundfos anekTpni Ko3FranTKbILWTapbl - TikeNen Kocy



9.7.3 Grundfos anekTpni KoO3FanTKbIWTapbl - «KynAabl3wa-
ywoypbllw» cbi3backl 6oMbIHLLA iCKe KoCcy

«XKynapiswa-ywoypbiw» cbidbackl 60MbIHLLIA iCKe KOCY YLUiH
Grundfos anekTpni K03fanTKblLWTapbIHbIH KOCINbIMbI TOMEHAETI
KecTefe KenTipinreH Hyckaynapfa xoHe 24-cyp. conkec
opblHOanagpl.

MOwnameTpi 6 aronm Grundfos

Kocbinbic R
3NeKTPNi Ko3FanTKbIWTapbl

PE Capbl-xachbin

U1 KoHbIp

V1 Kapa

W1 Cyp

w2 KOHbIp

u2 Kapa

V2 Cyp

Avinany 6arbiTbiH Tekcepy 9.7.1 AlHany barbimbiH mekcepy
GenimiHae kenTipinreH TocinMeH xysere acbipblnagbl.

PE L1 L2 L3

A

RN
| W2 |u2 |v2
PIE ut| vt (w1

\
\
N

24-cyp. «XXynabi3wa-ywoypbiw» cbidbackl 6oMbiHLLIA icke
KOCyFa apHarnfaH anekTpni Ko3ranTKbiwTap

Erep Tikenew icke Kocy Tanan eTince, anNeKTpni KO3FanTKbILL
25-cyp. kepceTinreHaen eTin KocblniFaH 6onybl Kepek.

PE L1 L2 L3

TTITIT]
| W2 |u2 |v2
PIE ut| vt (w1
\

\
N\

25-cyp. Tikenew icke Kocy kesiHae «XKynabl3wa-yLwoypbi»
cbi3bachl 6owbIHWa icke KocyFa apHanFaH Grundfos
3NeKTpni Ko3FanTKblTapbl

TMO03 2100 3705

TMO03 2101 3705

9.7.4 MS6000P Kocapnbl kabenMeH CUHXPOHAbI 3neKTpni
KO3FanTKbiLL

PE L1

L2 L3

TMO7 6468 1920

26-cyp. Grundfos MS6000P 37 kBT xaHe 45 kBT

9.7.5 KaGenb TanwblKTapbiHbIH HEMece KneMMmanapabiH
6enrici3 TaH6anamacbiHa ne anekTpni
KO3FanTKbIWTapPAbIH KOCbINbIMbI

YKenire KocblnbIM Ke3iHAe erep kabengin )eke TanwblKTapbiHbIH,

TaHbanamachkl 6enricia 6onfaH xarganga, oypbic anHany
OafblTbIMEH KaMTaMachbI3 eTy YLiH Kenecinepai opbiHAAHbI3:

Tikenen icke Kocyfa apHanfaH 3neKTpni Ko3franTKbiWTap

CopfblHbl OPHATBINFAH paciMre Cankec xenire KOCbIHbI3.
AviHany 6arbiTeiH 9.7.1 AliHany 6afsimbiH mekcepy 6eniMiHae
KENTipinreH TacinMeH Tekcepy.

«XKynabi3wa-ywoypbiw» cbi36acbl 60MbIHLIA iCKe KOCyFa
apHanfaH 3neKTpJi Ko3fanTKbiwTap
Opampapabl OMMETpAiH KOMeriMeH aHbIKTay XaHe TUiCTi
opampap YLiH WbIFbICTap XWUbIHTbIKTapbiH 6enriney. benrini
TocinaepaiH 6ipimeH opamaapablH 6acbl MEH COHbIH aHbIKTay.
U1-U2, V1-V2, W1-W2. 27-cyp. Kap.

U1 U2
V1 V2
wW1w2

TMO00 1367 5092

27-cyp. «XKynabidwa-ywoypbiw» cbidbackl GoMbIHLLIA iCKe KOCy
YLUiH 3NeKTPNi KO3FanTKbIWTbIH Kabenb
TapamAapblHbliH/OpaMm - krnieMMmanapblHblH 6enrici3
TaHbanamachl

Erep «xkynabi3wa-ywoypsbiluy» cbidbackl 6oiblHLWa icke Kocy
Tanan eTince, TanwelkTap 24-cyp kepceTinreHaen etin KocblnFaH
6onynapbl Kepek.

Erep Tikenewn icke Kocy Tanan eTince, TanwelkTap 25-cyp
KepceTinreHAen eTin KocbinFaH 6onynapbl kepek.

AiiHany 6arbiTbiH 9.7.1 AliHany 6afbimbiH mekcepy 6eniMmiHae
KENTIpiNreH TocinmMeH Tekcepy.

9.7.6 BipkanbInTbl icke Kocy Xyneci

KepHeyni 6apnbik yw dasaga 6ip yakpiTTa peTTenTiH 6ipKkanbinTbl
KOCKbILITapAbl faHa KongaHy ycbiHbinaabl. MyHaai KockblluTap
6arnacTblk TyRicTiprilneH xabablKkTanfaH.

ChbI3bIKTbIK apTy YaKbITbl: MAKCUMyM 3 CeKyHA.

TonbiFblpak aknapaTTbl Ci3 GipkanbinTbl KOCKbILUTHIH
XeTkidywwiciHeH Hemece Grundfos KOMNaHMACBIHAH any anachbi3.
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9.8 JnekTpni KO3FanTKbIWTLI XXaHe Kabenpgi Tekcepy

Eckepmy

— BylibIMMeH Ke3 Kefl2eH )XyMbIcmapOobl
6acmayOdbiH andbiHOa Kyam 6epy Ke3iH

COHOIpIiHi3.

— Kyam 6epy ke3iHiH ke30elicoK icke Kocbina
anmMalimbIHObIFbIHA KO3 XeMKIi3iHi3.

Eckepmy

SPE copfbinapbl ywiH:

— BylibiMMeH XyMmbicmbl 6acmayobiH andbiHOa
Ko3ranmkbiw kabendepiHiy ywmapbl KepHeyni
emMec ekeHOi2iHe Ke3 XemKi3iHi3.

— Kyam 6epy ke3iHiH ke30elicok icke Kocblna
anmalimbIHObIFbIHA K63 XemKi3iHi3.

— CyObIH kepHeyOdiH acepiHde mypmMaraH COpfbl
apKbinbl abalicbi3 aFybl xaFOalibIHOa, CoOpFbl
MeH 351eKmpJii KO3FaJImKbIWMbIH KO3FaJyuwbl
6eslikmepiHi{ knemmanapobl kepHeydi Kypal
omaIpbIn, aliHanyblH 6acmay Kayni 6onadsbl.
KepHey wamachbl aliHanbic Xbla10amMObIFbIHa
6atlinavbicmbl 60n1adbl. OcbiFaH 6alinaHbIcMbI
KO3Fa/imKbIWmMbIH KiieMManapbl Kepi
donenndeHzeHwe deliiH kayinmi 6onbin
caHanynapbl KepPek.

1. Kyat 6epy kepHeyi

BonbTmMeTpablH kemerimeH dasanap
apacblHAarbl kepHeyai enweHis. bip
dasanbl aNeKTpni Ko3FanTKpiWTapaa
enwemaep dasa MeH 6enTapantTamaHblb
apacblHAa Hemece Kyat b6epy Ke3iHiH

KosranTkblw xykTemeae bonfaH keaae kepHey 9. Srnekmp
XabObIKmapbIHbIH KOCbIbIMbI 6enimMiHAe cunaTTanfaH aykbiM
wekTepiHae 6onybl kepek. KepHeyaiH atanfaH wekTepaeH
achbin KeTKeH ayblTKynapbl Ke3iHae aneKTpni Ko3ranTKbIL
XaHbIn KeTyi MyMKiH. KepHeyaiH KywTi ayblTKynapbl KyaT
OepyLwi xxeni kepHeyiHiH Hawap canacbliH KepceTefi; COPFbiHbI

& TypiHe 6annaHbICTbl eKi hasaHbiH, akaynblKTap XoubinfaHLwa AeniH axblpaTy KaxeT.

? apacblHAa opblHAanaasl. BonstmeTtpai

& BNeKTPNi KO3FaNnTKbILThIH KOPFaHbIC

S aBTOMaTbIHAAFbI KNemmanapfa KOCbIHbI3.

=
Yw dasansl anekTpni Ko3fanTkpllTap4a Makcumanabl
TYTbIHYMeH da3afafbl TOKTbIH XXaHe MUHUManNAbl TYTbIHYMEeH
asa ToFbIHbIH apacbiHAarbl abipma 5%-aaH apTelk 6onmaybl

% Kepek.

Q Erep avibipma apTblk 60n1ca Hemece TOK ataynblAaH acbin ketce

g Keneci akaynbikTap bikTuman 6onagbi:

%’ * OneKTpni KO3FanTKbIWTbIH KOPFaHbIC aBTOMATbIHbIH,

TyThIHbINYLWbI TOKTHI 8p6ip dasa
BGoMbIHLIA WbIFbICTaFbl TYPaKThI
KbICBIMMEH COPFbIHbIH )XYMbICbI KE3iHAe
OrLEeHi3 (3MeKTpni KO3FanTKbILTbIH,
Makcumangpl XXyKkTemeciHe cavkec
6onaTbIH eHIMAINIKNEH MyMKIHLLIMIFiHLLE).

OneKTpni KO3FanTKbIWTbIH MakcuMangbl
XYMbIC TOFbI MpManbIK TakTanwaga
KepcCeTinreH.

TynicnenepiHiH Kywnin keTyi.
Bip dpazansl KyaT 6epyae xymbIC icTey YLiH Tynicnenepai
Hemece 6ackapy 6norbiH aybICTbIPbIHbI3.

» KocbinbicTapaa Hemece, MyMKiH, kabengik mydTaga Hawap
Tymicne.

3 TapmakThl Kap.

» KyaT 6epyaiH TbIM Xofapbl HEMece TbIM TOMEH KepHeyi.
1 TapmakThbl Kap.

* OnekTpni KO3FanTKbIW opamaapbl opaMapanblk TyblKTanyra
Hemece y3ikke ne. 3 TapMakTbl Kap.

* CopfblHbIH OYMiHYi 9NeKTPNi KO3FanTKbIWTbIH aCKblH
XKYKTenyiHe akenin cokTbipaabl.

Kypaeni xeHAaey yLiH COPFbIHbI LUELLy.

* OnekTpni Ko3FanTkblLw (YW dasanbl) opamaapbl kegeprinepi
M8HIiHiH TbIM YIIKeH aybITKybl. Bipkenkipek xxykTemenep yLuiH
dasanapablH KOCbINbIM TOPTIOIH aybICThIpbIHbI3. Erep macene
Xombinmaca, 3 TapMakTbl Kap.

3 xoHe 4 TapmakTap: KyaT 6epyLi kepHeyAiH XaHe TYTbIHY TOFbIHbIH KanbINTbl MaHAEPi Ke3iHAe enwemaep Tanan eTinmenai.

3. OpampapabliH kegeprici

Cy eTnewTiH 6aTtnansl kabengi anekTpni
KO3FanTKbILIThIH KOCKbILLbIHAH
axblpaTbiHbl3. Batnanel kabenaix

Yw cpasanbl anekTpni Ko3FanTKplWTap YLWiH Makcumangbl XeHe
MUHMManabl wamagaH aybitky 10%-gaH apTbik 6onmaybl
kepek. Erep aybITKy kebipek 6onca - copfblHbl KeTepy.

Ko3ranTKbIWTbIH, KO3FanTKbIW KabeniHiH xeHe 6aTnansl
kabengin KegeprinepiH xxekenen enweyai opbiHAay XaHe

N
§ TanwslkTapbl apacbiHAarbl opaMmaap akayrbl 6ereKTepai XeHaey/aybICTbIpy.
© KeAepriciH eniueHis. EckepTy. Bip hasanbl yw TanwbIKTbl 3NeKTpni
g KO3FanTKblLLUTapAa XXYMbIC OpaMbl KeAepriHiH eH TOMeH MaHiH
2 Kabblnganabl.
g
4. Oxwaynay kegeprici Erep okwaynay kegeprici 0,5 MOwm kem 6orca, CopfbIHbl
Cy eTneliTiH 6aTnansl kabenai anNeKkTpni - anekTpsi KO3FaNTKLIWTLI HeMece kKabeni )eHaey YLWiH keTepy

[:_D] KO3FaNTKbILIThIH KOPFaHLIC aBTOMAaTbIHAH Kepek.

o 5 amvb'paTb'Hb':'" Op6ip dpasa meH xepre YKeprinikTi Hopmanap MeH epexenepre calikec okwaynay
25¢ & TYMBIKTaYAbIH apac"'”ﬂaf",' . KefeprinepiHiy kabbingaHfaH MaHi 6ackalua 6onybl MyMKiH.
4 3 oKwWaynarblTbIH KeAepriCiH erLeHis.

<

5 XKepre TynbIKTayablH ceHiMai
S opblHAANFaHbIH TEKCEPIHI3.
=

=
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10. MNanpanaHyra Gepy

Bapnblk Oyiibimgap ganbiHaayLWbl 3aybiTTa kKabbingay-tancbipy
cblHaKTapblHaH eTedi. OpHaTy OpHbIHAA KOCbIMLLA CbiHAaKTap
Tanan eTtinmengi.

Erep copfbl nanpanaHy opHbiHa AypbIC OPHATbINFAH XaHEe XXYMbIC
opTacbiHa TonblKkTan 6aTblpbinFaH 6ornca, oHbl Xabblk
XankpllneH Makcumanabl etTneni kumanaH wamameH 1/3 icke
KOCyZabl XYPri3y Kepek.

AliHany 6arbiTbiH Tekcepy 9.7.1 AlHany 6arbimbiH mekcepy
6enimiHae KenTipinreH TacinMeH xy3ere acbipbinagbl.

Erep cyna kocnanap 6onca, ankbIWTbl CyAblH TazanaHy
wamachbl 6ovbliHLWa GipTiHAen awy kepek. Copfbl Tasa cy
XYpreHLue aewiH xxymbic icTeyi kepek. Kepi xxafganga oHbIH
GenLekTepiHiH 6yniHyi HeMece TUEKTi knanaHHbIH 6iTenin kanybl
bIKTUMan 6onagabl.

XKankbIWThIK awbiny wamack! 6olbiHLWA COpFbIHbIH GaTnansl
Kynge kana 6epeTiHAiriHe Ke3 XeTKi3y YLUiH Cy AeHreliH Tekcepy
KaxeT.

CypablH AVHaMuUKanblk AeHreri apaaibiM COPFblHbIH MOHTaXAbIK
TepeHairiHeH xofapbl 6onybl kepek. 8.2 lMalidanaHy opHbiHa
opHamy 6enimiH Kap.

AN B AN 2

L3

L2
- 1
|
}
L5
L1

TMOO0 1041 3695

28-cyp. CyablH Typni AeHrennepiH canbiCTbipy

L1: CyablH AMHaMuKanblk AeHreriHe KaTblCTbl MUHMManabl
MOHTaxAblK TepeHAik. 1 M kKeM eMec yCbiHbINaabl.

L2: CyablH AMHaMuKkanblk AeHreriHiH TepeHairi.
L3: CyablH cTaTvkanblk AeHreniHiH TepeHairi.

L4: OeHrengin TomeHaeyi. byn cyabiH AnHaMukanbik xKeHe
cTaTvkanblk AeHrennepiHii anbipMmacsl.

L5: MoHTaxAablk TepeHaik.

Erep copfbl ©3iHiH Makcumanbl eHiMAinNiriMeH yHfFbIMaHbIH
eHAipyre KabineTTi kenemiHe KaparaHga cyablH kebipek
menwepiH 6epyre kabineTTi 6onca, Grundfos eHaipiciHih MP 204
ANEKTPIi KO3FanTKbILbIHBIH KOPFaHbIC BMNOrbIH HEMECe «KypFak»
XKYPiCTeH Kopfay YLiH 6acka TUNTeri KypbInfFblHbI OpHATY
YCbIHbINaAbI.

Erep «Kypfak» XypiCTeH KopfaHbIC OpHaTblnMaca, cy AeHreni
OHbIH, COPFbILL KybICbl OpHanackaH CopfblHbIH 6eniriHe aeniH
TeMeHAeyi MyMKiH XX8He, COHblH canjapblHaH, COpfbl ayaHbl
copyabl 6bacTtanabl.

AyadaH mypywbI cymeH naiidanaHyoblH
Y3aKmbIfbl COPFbIHbIH GyniHyiHe akenin
COKMBbIPYbI XXdHE 3/1eKMpPJli KO3FaamKbIWMbIH
JXemkinikci3 cankbiHOaybIHbIH cebebiHe
allHanyblHa MYMKiH.

Hasap
ayAapbiHbI3

11. Nanganany

CopfblHbIH XyMbIC 6eniri nanganaHy kesiHae apganbim
CYMbIKTbIKKA TONbIKTaN OaTblpbiffaH Kynae Kanybl Kepek.

Manpanany waptTtapel 15. TexHukanbik Oepekmep Genimae
KenTipinreH.

11.1 MnHumangbl WbIFbIH

SnekTpni KO3FaNTKbIWThI KAXETTi cankbiHAaTyMEeH KamTamach!3
€Ty YLUiH COpfbl ®HIMAINIri peTTey KesiHae elkallaH

15.2 AlidanambiH cyUblKmbIK memrnepamypachbi/cankbiHOamkbiw
cyUbIKMbIK afblHbIHbIH Xbl10amMObifbl GeNiMiHiH TananTapbiH

OpblHOAYMEH KaMTaMacbl3 eTineTiH MOHHEeH TeMeH Tvcneyi Kepek.

11.2 Icke KocynapAblIH Xxuiniri

AneKTpi KO3FanTKbIL

Typi Icke KocynappablH CaHbl

XKbinbliHa MUHUMYM 1 peT.
CaraTbiHa makcumym 100.
KyHiHe makcumym 300 per.

MS 402

XKbinbliHa MUHUMYM 1 peT.
CaraTblHa makcumym 100.
KyHiHe makcumym 300 per.

MS 4000

XKbinbliHa MUHUMYM 1 peT.
CaraTtbiHa makcumym 30.
KyHiHe makcumym 300 per.

MS 6000

XKbinbiHa MUHUMYM 1 peT
MS 6000P CaraTtblHa makcumym 120 pet

KyHiHe makcumym 360 perT.

XKbinbiHa MUHUMYM 1 peT.
CaraTtblHa Makcumym 3 peT.
KyHiHe makcumym 40 perT.

PVC
opampapsl

MMS6

XKbinblHa MUHUMYM 1 peT.
CaraTblHa makcumym 10 peT.
KyHiHe makcumym 70 per.

PE/PA
opampaapsl

CaraTtblHa Makcumym 3 peT.
KyHiHe makcumym 30 perT.

PVC

MMS 8000

XKbinbiHa MMHUMYM 1 peT yCbiHbINaabl.

CaraTtblHa Makcumym 8 per.
KyHiHe makcumym 60 perT.

PE/PA

XKbinbiHa MMHUMYM 1 peT yCbiHbINaabl.

PVvC

CaraTtblHa MakcMmym 2 peT.
KyHiHe makcumym 20 per.

XKbinbiHa MMHUMYM 1 peT yCbiHbINaabl.

MMS 10000

CaraTtblHa Makcumym 6 per.
KyHiHe makcumym 50 perT.

PE/PA

XKbinbiHa MMHUMYM 1 peT yCbiHbINaabl.

CaraTtblHa MakcMmym 2 peT.
KyHiHe makcumym 15 perT.

PVC

MMS 12000

KbinbiHa MMHUMYM 1 peT yCbiHbINaabl.

CaraTtblHa Makcumym 5 per.
KyHiHe makcumym 40 peT.

PE/PA
opampgapsl | opamaaps! | opamaaps! | opamaaps | opamgaps! | opaMaaps

XKbinbiHa MMHUMYM 1 peT yCbiHbINaabl.

AHbIK aKknapaTTbl TUICTi anekTpni
Ko3fanTkbiwka TenkyxaT, KypacTeipy
XoHe nanganaHy 6oWbIHLIA
HyckaynblkTaH Hemece www.franklin-
electric.com canTblHaH TEXHUKaIbIK
KyXXaTTamazaH KapaHbi3.

Franklin

BylibiM TeHLWweynepai kaxeT eTnenai.
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12. TexHUKanNbIK KbI3MET KopceTy

ByibiM 3iHiH 6apnblk KbI3METTiK Mep3iMiHAe TEXHUKaNbIK KblaMeT
KepceTyai )oaHe Ke3eHAik AuarHocTMKaHbl Tanan eTnenai.
OHepkacinTik )xabablkka TEXHUKamNbIK KbI3MET KepceTy
TYThIHYLbIHbIH ayMafbiHAa KabblngaHFaH HopManapfa cankec
XYprisinyi kepek.

Eckepmy
— Kyam 6epy ke3iHiH ke30elicoK icke Kocbina
anmMalimbIHObIFbIHA KO3 XeMmKIi3iHi3.

Eckepmy

— Ezep copfbl OeHcaynbiK ywiH 3usiHObI Hemece
ybimmabl cyUbIKMbIK yWiH KOJ1I0aHbIIFaH
6osica, copFbl JacmaHfaH pemiHoe
XikmesnemiH 6on1adsbl.

Eckepmy

SPE copfblnapbl yuwiH:

— E2ep cizde kapOuobiHmanaHobIprbiw 6osca,
pomopdbl KOJI0aHbIHbI3.

— PomopOsIH aliHanacblH Ma2HUMMIK
3ammap0daH 60c ycmaHhbI3 XaHe pomopOobli
Maz2HUHMmMiKk 6emme opHanacmsipy Ke3iHde
cak 60J1bIHbI3.

— BylibiIMMeH XyMbicmbl 6acmayObiH andbiHOa
Ko3Fanmkbiw kabendepiHiH ywmapbi KepHeysi
emec eKeHOiz2iHe K63 XemKi3iHi3.

— Kyam 6epy ke3iHiH ke30elicok icke Kocbina
anMalimbIHObIFbIHA KO3 XemKi3iHi3.

— CyObIH kepHeydiH acepiHOe mypMaraH COpFbli
apKbinbl abalicbi3 arybl aFdalibIHOa, COPFbI
MeH 371eKmpJli KO3FanmKbIWMbIH KO3Faaywbl
6esnikmepiHi{ knemmanapobi kepHeyOdi Kypau
omaIpbIn, aliHanyblH 6acmay Kayni 6on1adsbl.
KepHey wamachbl aliHanbic Xbln10amMOblfbIHa
6atinaHbicmbi 6onadsbl. OcbiFaH 6alinaHbicmbl
KO3Fa/ImKbIWMbIH KileMMaiapbl Kepi
OdanendeHeeHwe OeliiH Kayinmi 60nbin
caHasnynapbl Kepek.

13. IcTeH wbiFapy

SP, SPE, SPM, SP-G copfbinapblH naviganaHyaaH LbiFapy YLUiH,
Xeninik axplpaTKbIWThl «AXbIpaTynbl» KyNiHE aybICTbIPY KaXeT.

Bapnbik keninik axblpaTKblLlUka AeNiH OpHanackaH anekTp
Xeninepi apaavibiMm kepHeyni 6onagbl. COHAbIKTaH, XXababIKTbIH,
Ke3[encok Hemece pyKcaTCbl3 iCke KOChINybIH 6onabipMay YLUiH,
XKeninik axblpaTKpllTbl ByFaTTay Kaxer.

14. TemeH TemnepaTypanapaaH Kopray

Erep copfbl nanganaHy asikTanfaHHaH KeriH cakTayfa Kombinca,
cakTay OpHbl TEMeH TemnepaTypanapablH 8CepiHeH KopFanfaH
©0nybl KEPEK XoHEe ANMEKTPIIi KO3FaNTKbILLKA KYWbIIFaH KaTnanTbiH
CYMbIKTBIKTbIH KOMEriMmeH My3blH epiTyaeH KeningikTi
KOpFaHbICMeH kamTamachl3 eTinreH 6onybl kepek.
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15. TexHUKanbIK OoepekTep

Bepy Q*:

ApbIH H*:

* CopfbIHbIH HAKTbI YHriCiHiH 6epyi MeH apblHbl OHbIH hrpMarnbIK
TakTaunwacblHAa KepceTinreH (3-cyp. kap.).

0,1 —280 3m/c (470 *m/c peniH - SP-G copfbinapbl YLUiH)
660 m geniH

151 LWy pneHreni
CopfbinapabliH Wy AeHreni:

MaH cyfa CbIpTKbl peTTeyLUi KnanaHchl3 cyFa 6aTbipbinFaH
copfbinapra kaTblCTbl 6onagabl.

Copfbl TYpI LpA [BB(A)]
SP 1A <70
SP 2A <70
SP 3A <70
SP 5A <70
SP7 <70
SP9 <70
SP 11 <70
SP 14 <70
SP 17 <70
SP 30 <70
SP 46 <70
SP 60 <70
SP 77 <70
SP 95 <70
SP 125 79
SP 160 79
SP 215 82

SP 270-G 77
SP 300-G 77
SP 360-G 77

AneKTpi KO3FanTKbIWTapAbIH WY AeHreui:

Grundfos komnaHusicbiHbiH MS xeHe MMS anekTpni
KO3FanTKbILWTapbIHbIH WYy AeHreni 70 gb(A) acnangbl.

Backa eHgipyLWiHiH anekTpni kKo3fanTkplwTapbl: Ochbl
KosranTkbllWTapFa Tenkyxart, KypacTbipy xeHe nanganaHy
BonbIHLLIA HYCKaynbIKTbl Kap.

15.2 AipanaTtbiH CYMbIKTbIK Temnepartypachl /
CanKblHOATKbIW CYNbIKTbIK aFblHbIHbIH
XKblngamabIfbl

CyMbIKTLIKTbIH MakcUMarnbl TeMnepaTypachl XXoHe aFblHHbIH
Xblgamablfbl TOMEHAET| KeNTIpiNreH kectege KepceTinreH.

OnekTpni KO3FaNTKbIWTbl OHTaNbI cankbiHAAyMEH KaMmTamachI3
€Ty YLUiH COpPfbIHbl YHFbIMA CY3riCIHEH XXOFapbl OpHaTy
YCbIHbINaabl.

KepceminaeH afbIH Xbln0aMObIfbIHa XXemy
MYMKiH 60osiMaraH xarOdalsiapda
cankbIHOamKbiW KanmaMaHbl opHamy Kaxem.
Ezep anekmpni Ko3ranmkblwmbIH aliHasacbiHOa
myH6a (MacesneH, Kym) my3iny kayni 6osca,
asiekmpiii Ko3raamkKbliwmsl muicmi
cankblHOamyMeH Kammamachbi3 emy ywiH
casikbIHOamKbIWw KanmamMaHbl OpHamy Kaxem.

Hasap
ayAapbIHbI3




AnpanaTtbiH CYMbIKTLIKTbIH MaKkcuMangbl Temnepartypachbl

Copfblaa xaHe aNneKTpIi Ko3fanTKbllTa pe3eHke GernekTepain KonaaHblyblH eCenke anyMeH XYMbIC CYMbIKTbIFbIHBIH TEMNepaTypachl

40 °C-taH acnaybl kepek. ToemeHaeri KeCTeHi kap.

CoprbiHbl 40 — 60 °C wekTepiHaeri TemnepaTypaaa nanganaHy apbip yLU Xbln cablH COPFbl MEH ANEKTPIi KO3FanTKbIWTbIH 6apnblk

peseHke GenweKTepiH TypakTbl aybICTbIPbIN OTbIPY WapTTapbl kesiHae bikTuman 6onagbl.

KypacTbipy
3neKTpni KO3FANTKLIW 3116KT!)J1I KO3FanTKbIWTaH Tik
avHanbIn arywbl KenpeHeH opHaTy
opHarty
afbIHHbIH XblNgamMAabifbl [M/c]
MS 402
MS 4000 (T40) 0,15 40 °C 40 °C
MS 6000 (T40)
60 °C 60 °C
MS4000I (T60)" 10 CankblHAATKbILL CankblHOATKbILL
MS6000 (T60)" ’ KamTamaHbl OpHaTy KaMTaMaHbl OpHaTy
KaxeT KaxeT
MS6000P (T60) 0,15 60 °C 60 °C
60 °C 60 °C
Grundfos 015 CankblHOATKbILL CankblHOATKbILL
MS 60001 (T60)? ’ KamMmTaMaHbl opHaTy KamTaMaHbl opHaTy
KaxeT KaxeT
0,20 25°C 25°C
e PVC opampapbl 0.50 30°C 30°C
PE/PA 0,20 45°C 45 °C
opavAape! 0,50 50 °C 50 °C
0,15 25°C 25°C
MMS 8000 Gacran PVC opamaapsi 0,50 30 °C 30°C
12000 peiH 0,15 40 °C 40 °C
PE/PA opamaapebl 0.50 45°C 45°C

1 6ap (0,1 MINa) cbipTKkbl MUHUManNAbl KbICbIM Ke3iHae
22 6ap (0,2 MMNa) MuHMManabl CbIpTKbl KbICbIM Ke3iHae

5.4.1 AfblH XbingamMmabifbl

_Qx353

V= D2 - g2

[m/c]

Q S>w/c LWbifbiH

D wmm Kantama gnameTtpi Hemece yHfbiMa guameTpi

d w~mm Copfbl guameTpi

Kyambi1 37 kBm MMS6 ywin (PVC opamdapsl),

Kyamsbi 1710 kBm MMS 8000 xaHe Kyambi 170 kBm

MMS 10000 ywiH cylibiIKkmbIKMbIH MakKc.

memnepamypachl XoFapbida amaJsFaH
MaHOAepdeH memeH 5 °C -ka 6on1adbl. Kyamsbi

190 kBm MMS 10000 ywiH,

Kyambi 220 kBm-maH 250 kBm-ka detiin MMS

12000/50 'y xoHe MMS12000/60 'y ywiH

memnepamypa kecmede KkepceminzeHHeH
10 °C-maH memeH 60s1a0bl.
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16. AkaynbiKkTapabl Taby XXaHe oK

Ezep coprbi deHcaynbIK ywiH Kayinmi Hemece ynbi cylibiIkmbikmapdbl Kalima alidayra KondaHbisica, 6y copFbl
ayAapbIHbI3 | jacmaHfFaH pemiHde Kapacmbipbinaoskl.

Byn xarganga xeHaeyre apbip oTiHiM ke3iHAe anganatbiH CYMbIKTbIK )XEHIHAEr TonblKk ManiMeTTi anablH-ana 6epreH xeH 6onaabl.

Erep ocbiHpan aknapat 6epinmece, Grundfos dupmacsl xeHaey XypridyaeH 6ac TapTybl MyMKiH.

CopfblHbl hupmara KanTapyfFa 6ainaHbICThl WhiFbIHAAPAbI XibepyLli eTensi.

AkaynblKTap Cebebi

AkaynbiKTapAbl X0

1. Copfbl XyMbIC icTemengi a)

CaKTaH,qblprlUJTap JKaHbIMN KETTI.

KbI3bin KETKEH CaKTaHAbIpFbILITAPAbI aybICThIpy. Erep xkaHa
cakTaHAObIpFbILUTap Aa Kbi3blN KeTce, ANEKTP XeniciHe
KOCbINbIMHbIH, [YPbICTbIFbIH XoHe 6aTnanbl cy eTnenTiH
kabengi Tekcepy Kepek.

b)  ToKTbIH epre XbinbicTayblH aBTOMaTTbl  KopfaHbiC aBTOMAaTbIH KOCY.
axblpaTkbiw (KAK) icke Kocbinabl.

c) Kyat 6epyaiH XOKTbIfbl. XKeprinikTi anekTpmeH xababikTayLubl ybIMMEH

xabapnacblHbI3.

d) OnekTpni KO3FaNTKbILWTLI KOPFaHbIC OnekTpni KO3FanTKbILLTbIH KOPFaHbIC aBTOMATbIH KalTa icke
6norbl icke kocelnapl. Kocy (aBTOMaTTbl Hemece KOnMeH). Erep KosfFanTKbILWThbIH,

KOpFaHbIC aBTOMaThI KanTa iCke Kocblfca, KepHeyai Tekcepy.
Erep kepHey Hopmanapfa caiikec 6orca, 1e - 1h TapmakTapbiH
Kap.

e) KopfaHbic aBToamaTbl Hemece anekTpni KopfaHblC aBToamaTTbl HEMECe ANEKTPIi KO3FaNTKbILWTbIH,
KO3FanNTKbIWTbIH TYWICTIPriwi akaynsl. TYWICTIPriLliH aybICTbIPY.

f)  KocKbl KypbINfbIHbIH akaynbifbl. KoCKbILWThI )XeHAey HEMeCe aybICThbIpY.

g) backapy Ti3beri y3inreH Hemece akayrnbl. QNeKTP KOCbINbICTapbliH TEKCEPY.

h)  OnekTpni KO3FaNTKbILWTBLI KKyPFaK» Cy oeHreniH Tekcepy. Erep cy aeHreiii HopmagaH Tbic
XYPIiCTEeH Kopfay COpfbIHbIH KyaT 6epyiH 6onca, cy AeHreniH 6akbinay anekTpoatapbiH/AeHren
CYAbIH TOMEH [eHreiHeH axbIipaTThl. peneciH Tekcepy.

i)  Coprbl/cy eTnenTiH 6aTnansl kabenb CopfblHbl/kKabenai xxeHaey Hemece aybICTbIpy.

OyniHreH.

j)  KosranTkblw axbipaTy Temnepatypacbl CopfbliHbI Kapan-Tekcepy XaHe axblpaTy TemnepaTypacbiHa
6onbiHwWa 6ackapy 6rnorbiMeH XeTy cebebiH i3aey ywiH keTepy KaxeT. «[pyHadoc» XKLC
TOKTaTbI/IFaH. CepBUCTIK opTanblfbiMeH xabapnachblHbi3.

k)  Copfbl KOpFaHbIC KYPbINFbICLIMEH KopfaHbIC KypbINFbICbIHbIH TEHLLEYNepiH Tekcepy.
TOKTaTbINAbI. «pyHadoc» XKLWC cepBucTik opTanbifbiMeH

xabapnachblHpl3.
2. Copfbinap Xymbic a) ApbiHAbI KyObIpXONAaFbl XankbiLu XKankbiwTbl awy.
icteyne, b6ipak cy 6epy XabblK.
KOK. b)  CyablH XOKTbIfbl HeMece 3a TapmakTbl Kap.
pesepByapaarbl CyAblH TbiM TOMEH
MernLepi.

c) CopfbiHbIH Kepi knanaHbl xabblk kyiae  CopfbiHbl DeTKe KeTepy XoHe KnanaHabl XXyy Hemece
GyFaTTanfat. aybICThIpY.

d) Copyaarbl Topnbl cy3ri 6iTenin kanabl.  CopfblHbl BETKE KOTepy aHe TOoprbl CY3riHi XYYy.

e) Copfbl GyniHreH. CopfblHbl XX6HOeY HEMeCE aybICTbIPY.

3. Copfbl TemeHgeTinreH a)
OHIMAINIKNeH XymbIC
icteyne.

Cy AeHreniHiH 6onxamra kaparaHaa
TeMeHpaeyi.

CopfblHbIH MOHTaXAblK TEPEHAIriH apTTbipy, Apoccenaeyai
opblHAAy HeMece COopFbliHbl TEMEHIpeK eHiMainikTeri 6acka
COpPfbIMEH aybICTbIPY.

KaTte anHany 6afbiThl.

9.7.1 AliHany 6arbimbiH mekcepy 6enimiH Kap.

<)

ApbliHAbl KybbIpX)KONAa apmaTtypa
xapTblnan xxabblk Hemece byraTTanfaH.

ApmMaTypaHsbl XYy HEMEeCce aybICTbIpY.

d)

ApbIHAbI KYyObIPXKON XapThlnan nanmeH
OiTenreH.

Ky6bipabl Xyy HeMece aybICTbIpy.

e)

CopfblHbIH Kepi knanaHbl xapTblnan
OyraTTanfaH.

CopfblHbl GeTke KeTepy XoaHe knanaHAabl Xyy Hemece
aybICTbIpy.

f)

Kybbipxon MeH copfbl NanmeH (banwbik
GenLekTepimMeH) xapTbinan GiTenreH.

CopfblHbl 6eTKe KeTepy XaHe XYy Hemece aybICTbIpy.
Ky6blpxxonabl xyy.

Copfbl OyniHreH.

COprIHbI XeHaey Hemece aybICTbIpy.

Kybbip>konaaH cy afy.

KybbIp>Konabl TeKCepy KoHe XeHAaey.

ApbIHAbI KyObIpXK0o ByniHreH.

ApbIHABI KYGbIPXONAbl aybICTLIPY.
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AkaynbiKTap Cebebi

AxaynbiKTapabl X0k

4. ©re xui icke Kocy- a)

CGH,CI,ipy. apacblHOarbl a|7|b|pma TbIM as.

Icke KOCy MeH TOKTaTy KblCbIMbIHbIH,

AlbIpMaHbl apTTbIpy. AXbIpaTy KblCbiMbl apbliHAb! 6akTaFbl
XKYMbIC KbICbIMbIHaH acnaybl Kepek, arn icke Kocy KblCbIMbl CY
OepyaiH XeTKinikTi Menwepi kaMTaMachi3 eTinyi yLwiH
COHLUaMa xofapbl 60Mybl Kepek.

b) Cy peHreiniH 6akbinay anekTpoarapsbl

HemMece pesepByapaarbl AeHrei

Gakblnay peneci kate opHaTbINFaH.

LypbiC icKe KOCY XaHe axblpaTy YLUiH anekTpoaTapabiH/
[eHren peneciHiy apacblHAarbl apanbikTapabl pettey. Kap.
Cy feHreniH 6akbinay anekTpoaTapblHa/AeHre peneciHe
TenkyxaT, KypacTbIpy aHe nanganaHy 6orbiHWwa
HyckaynbikTbl. Erep TokTaTynapabiH/icke KocynapabiH,
apacblHAaFbl apanblKTapabl aBTOMaTUKaHbIH KOMEriMeH
e3repTyre 6onmaca, copfbl OHIMAINIrH apbliHAbI KNanaHgbl
aby onbiMeH TemeHaeTyre 6onagsbi.

c) Kepi knanaHHaH xapTbinan awblk kyinae CopfbiHbl 6eTKe KeTepy XoHe KnanaHabl XXyy Hemece
CYAbIH XbINbICTaybl HeMece ByFaTTanybl. aybICTbIPY.

d) BakTafbl 6GacTankbl KbICbIM ThiM TOMEH.

BakTafbl 6acTankbl KbicbiMAbl 6aKTbl KypacTblpy XeHe
nanganaHy 60MbIHLLA HYCKaynblKka COMKEC TY3eTy.

e) bBak TbiM KiwkeHTan.

BakTbIH CbIbIMAbINbIFLIH 6aKThl aybICTLIPY HEMECe
KOoCbIMLIa GaKTbl OPHATY XONbIMEH apTThIpy.

f)  MembpaHanbl 6ak GyniHreH.

Mem6paHanbl 6akTbl TEKCEPY.

17. Tonbimaaywbl 6ynbimaap*

CankblHAATy KanTamachbl

OneKTpni KO3FanTKbIWThl OHTaWbl CankblHAATYMEH, arpeccuBTIK
CYMbIKTbIKTapAbl kKanTa angay kesdiHae Koppo3usinblk KOpFayMeH,
ANEKTPi KO3FanTKbILWThl KOKbIPNaHyAaH xaHe TyH6anapabiH,
nanpa 6onybiHaH HeMece OfaH LaH KoHyAaH KopFayMeH
KaMTamachbI3 eTy YLUiH OopHaTblnagbl.

Eki obikneH
kabenb ywWwiH eTneni donaxew,.

XanracTbipfbilw pe3bba - pe3bba

Tepmouwerimai kabengik mydTa

OnekTpni Ko3fanTkbiWw kabeniH 6aTtnankbl kabenmeH caHpinaycbi3
KOCY YLUiH.

Kabenpik mydTa axxeipamanbi

OnekTpni Ko3FanTKbIW kabeniH 6aTnansl kabenmeH caHbinaychl3
Kocy ywiH. bip- xaHe ken TanwbIKTbl Kabenaep yLiH
KongaHbinagbl.

Ka6enpik mydTa KynfbiL
OneKkTpni Ko3FanTKbiW kabeniH cy acTbl kabernMeH caHblnaychbli3
KoCy YLWiH. KOCbINbIC XXMbIHTbIKTaH XeniMMeH xabbinaabi.

Kabenpi Tipeyiluke GekiTyre apHanfaH KambITTap

Op6ip 3 MeTp calblH opHaTbINaabl, y3blHAbIFbl 7,5 M TecinreH
pes3eHke TacnafaH xaHe 16 TyiMeaeH Typaabl. Bip XUbIHTbIK
45 M Tipeyillke ecenTenreH.

Cys3ri, KanTanfaH KambITTap

Kab6enmeH Pt100/Pt1000 TepmogaTuuri

PR5714 peneciHiH Hemece MP204 anekTpni KO3fanTKbILbIHbIH
KewweHaik 6ackapy 6norbIHbIH KOMEriMeH Kbi3bln KeTyaeH
Kopfayabl XaHe TeMnepaTtypaHbl 6akbinayabl xxy3ere acblpabi.
Kabenb y3biHAblFb 20 /40 /60 /80 /100 m.

MoHTaxabIK Tyhpeyill

MS402, MS4000, MS6000, MMS10000, MMS12000 TypiHaeri
3NeKTpni Ko3ranTkeiwTapra kabenven Pt100/Pt1000
TepmMoaTuurii opHaTyFa MyMKiHAik 6epegi.

Pt100/Pt1000 Tepmopaatywuri ywid PR5714 pene-typneHgipriuwi

Pt100/Pt1000 patyuridiH curHanbiH 4-20 MA ananorTik
cuUrHanblHa Hemece pernenik CurHanfa TypreHaipyre apHanfaH.

Pt100/Pt1000 TepmoaaTumKk kabeniH y3apTyFa apHanfaH
XUbIHTbIK

[Hatunk kabeniH TepmoLLeriMAi caHblnaychbl3 KOCYy YLUiH.

Pt1000 gaTuuriH 6eKiTy XUbIHTbIFbI

CbipTKbl EPR (3TMNEeH-nponuneHAik kay4yk) opafbiluneH
TML-B ko3fanTKbiWTapbIHbIH Kabengepi

MS 402 (10/15/20/30/40/50/60/70/80/90/110/ 120 m)
KO3FanTKblWbl YWiH 6aTnansl kabenre apHanfaH ictikweni 4 G
1,5 kabeni.

MS 402 (1,7 /2,5/5/ 10 m) Ko3ranTkblLbl yWiH 6aTnansl kabenre
apHanfaH icTikweci3z 4 G 1,5 kabeni.

MS 4000 (10/20/30/40/50/60/70 m) KO3FanTKblLLbl YLUiH
6atnanel kabenre apHanfaH icTikweni 4 G 1,5 kabeni.

MS 4000 (10/20/30/40/50/60/70 m) KO3FanTKplLLbl YLUiH
6aTnanbl kabenre apHanfaH icTikwecis 4 G 1,5 kabeni.

MS 4000 (50/80/ 130/ 150/ 170 m) Ko3FanTKbILbI YLUiH 6aTnansb
kabenre apHanfaH ictikweni 4 G 2,5 kabeni.

TecnoHAb! cbipTbl oparbiwneH MTPI Ko3FranTKbIwWw
kabenpepi

Batnanbl kabenre (10/20/30/40/50/60/70/80/90/100/
110/ 120/ 200 m). apHanfaH icTikwecis 4 G 2,5 kabeni.

CoipTKbl EPR (3TMneH-nponuneHAaik kKay4yk) opafbiluneH
TML-B Ko3franTKbiWTapbIHbIH Kabengepi

Batnanbl kabenre apHanfaH (10 /20 / 30 m) icTikwecia 4 G 6,0 kabeni.

Batnansl kabenre apHanfax (10 /20 /30 /40 /50 m) icTikwecis
4 G 10,0 kabeni.

ArpeccuBTik CyMbIKTbIKTapfa apHanfaH kabenb XUbIHTbIKTapbl.

SP-NE 6atnanbl copfbinapbl YwiH. XXUbIHTbIK 4 X 2,5 MM?
TednoHablk (PTEF) kabbikwana, anekTpni Ko3FanTKbILWKa KOoCcyFa
apHanfaH icTikwemeH 6atnansl kabengeH Typaabl.

Batnanbi kabenb

Cy eTKi36eMTiH KaObIKwWaaarbl kabenb
AybI3 cyfa konaaHy YLiH xxapamabl.

TemnepaTtypa paTyuriHiy kabeni

AHopaTbl Tacnanap

CoOpFbIHbIH XaHEe 3MeKTPMi KO3FanTKbILUTbIH CbIPTKbI BeTiHe
KOPPO3USAbIK KopFay YLiH opHanacTeipbinagbl.
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(Z)1) emYeceyy

Copfbinapabl 6ackapy cepeci, aepektepai 6epyain
Mopynaepi MeH nHtepdencrepi, KelleHAiK KopFay
KYPbUTIFbICb] (KOPFaHbIC 6MOrbI) XWinik TypreHAipriw,
GipKanbINTbl KOCY KYPbUTIFbIChI, KOHAEHCaTopiap 6orbl, TOK
TpaHcdopmaTopsl, cysrinep

(kap. TuicTi xxababikka TenkyxaTt, KypacTbipy xeHe nanganaHy
BOMbIHLLIA HYCKaYMbIKTbI).

* AtanfaH Gyirbimaap xabablKTblH CTaHAapTThl ToNbIMAayFa /
XMBIHTBIKKA €HTi3iNMereH, Kocarnkbl Kypbinfbl (kepek-xapakrap)
6onbin Tabbinagel XaHe xekenew Tancoipbic 6epineai. Herisri
epexenep MeH Tanantap LapTTa kepceTineai.
TonbimMaayLbinap XeHiHAe TonblK aknapaTThl TisiMaemenepaeH
Kap.

ATanfaH Kocankbl Kypbinfbl )kabablKkTbl TONbIMAAYLWbINapAbIH
(KMBIHTBLIKTBIH) MiHAETTi anemMeHTTepi 6onbin TabbinManabl.

Kocankbl KypbinfblnapablH XXOKTbIfbl Oflap apHarnfaH Herisri
XababIKTbIH XKyMbICKa kabineTTiniriHe acep eTnenai.

18. BynbiMAabl Kagere Xaparty

Kypan KyniHiH Heri3ri wekTik WwapTTapbl 6onbin TabblnatbiHaap:

1. xeHaey Hemece anmacTbIpy kapacTblpbliMaraH 6ip Hemece
OipHelue kypamaac 6enikTepaiH iCTeH WhbIfybl;

2. nanganaHyabl 9KOHOMUKaIbIK XXOHCI3AiKke aKenin CoKTbipaTbIH
XOHAeY MeH TeXHUKarnblK KbI3MeT kepceTyre KeTeTiH
WbIFbIHAAPAbI apTThIPY.

Byn xabablk, COHbIMEH KaTap TopanTapbl MeH benekTepi
3KOMOrnsa canacblHAarbl XeprinikTi 3aHHama TananTtapbiHa
COMKEeC XNHanbIN kaere xxapaTbinynapbl kepek.

46



20. KanTamaHbI Kaaere XxaparTy XXeHiHaeri aknapatr

Grundfos kKoMnaHUsACbl KOnAaHaTblH KanTaMaHbIH Ke3 KenreH TYPiHiH Taﬂﬁa.ﬂaHybl Typanbl Xannbl aknapar

Kantama Taram eHimaepiHe Turizyre apHanmaraH

KanTay mMaTepuanbl

KanTtamanap/kocbiMLwia Kantay
KypangapbiHbiH aTaybl

Kantamanap/kocbiMLwia Kantay
Kypangapbl AavbiHAanaTbiH
MaTepuangbliH apinTik 6enrici

Kara3 6eH kapToH
(rodpneHreH kapToH, kaFas, 6acka kapToH)

KopanTap/xawikTep, cansimaap,
Tecemenep, canmanap, Topnap,
GekiTKilWTep, TONTbipMa MaTepuan

CypekTep MeH afall MaTepuangapbl
(aFaww, TbIFbIH)

YKawikTep (aFaw TanwbIKTbl TaKkTanapgax
)acanfaH Lepe aHe TakTawn),
TabaHabIKTap, Topnamanap, ansiHbans
epHeynep, TakTanap, 6ekiTkilTep

(TbIFBI3AbIFLI TOMEH
NonNuaTUIEH)

YKabbiHaap, kanTtap, Tacnanap, naketrep,
aya-kenipLuikTi Tacna, 6ekiTkiluTep

(TBIFBI3AbIFbI XKOFaPbI

Mnactuk

BekiTkilw Tecemenep (Tacnansl
MaTtepuangapAaH xacarnfaH), OHblH, iliHae

Tecemernep

NMonuaTUMeH) aya-kenipLikTi Tacna, 6ekiTkiwTep,
ToNTbipMa MaTepwuan
lMeHonnacTTaH xacanfaH 6ekiTkiLw
(nonucTtupon)

BipikTipinreH kantama
(kara3 xoHe KapTOH/MNacTuk)

«CkuH» Typni kanTama

C/PAP

KanTamaHblH )xaHe/Hemece KoCbIMLLA KanTay KypalblHbliH TaH0anaybiHa Ha3ap aygapyabl 6TiHEMI3 (OHbIH KanTamaHbl/KocbiMLIA KanTay
KypanbiH AaibliHAayLbl 3aybIT apKbifbl 6enrinenyi kesiHae).

KaxeT 6onfaH ke3ge, Grundfos komnaHusicbl pecypcTapabl YHEMAEY XKaHe KONOrMAnbIK TUIMAINIK MakcaTbliHAa NahanaHbinFaH
KanTamaHbl XXeHe/HeMece KOoCbIMLLA KanTay KyparsblH KaiTa KongaHybl MyMKiH.

[avibiHaayWwbiHbIH WeLliMiMeH KanTama, KocbiMLa kanTay Kyparbl )xaHe onap AalblHaanfaH MaTepuangap aybICTbIpbinybl MYMKIH.
MaHbI3abl aknapaTTbl ocbl Tenkyxart, KypacTbipy xeHe nanganaHy 6ombiHIWa HyckaynbikTbiH 19. JalbiHOaywbl. Keiamemmik mep3imi
GenimiHae KkepceTinreH AablH OHIMHIH AalibiHAAayLWbICbIHAH NbICbIKTayAbl 6TiHEMi3. CypaHbIC Ke3iHAEe OHIM HEMIPIH XXaHe xabablKTbl

,D,aVIbIH,D,ayLLIbI engi KOpCeTYy Kepek.
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(9)) enciqaidiay

Keiprii3ua (KG) MNacnopt, Kypoo xaHa nanganaHyy 60otoH4Ya KOngoHMo

MA3MYHY

Ber.
1. Kooncy3ayk TexHukacbl 60l0H4Ya kKepceTMernep 48
1.1 [OokyMmeHT Tyypanyy xannbl MaansimaT 48

1.2 bytomparbl 6enrunepaviH xxaHa xasyynapabiH MaaHucu 48
1.3 Tewnneeuy kbiamaTyblnapablH KBanmukaymscbl xaHa
oKyycy 48
1.4  Kooncysayk TexHukachl 60toHYa kepceTmenepay
cakTabaraHfaH Kenun YblKKkaH KOPKYHY4Tyy keceneTTep48
1.5 Kooncysgyk TeXHUKACbIH CaKTOO MEHEH ULLITEPAM

aTkapyy 49
1.6  KepekTeeuy xe Tenneevy KblaMat4blnap y4yH KOoncy3ayk
TexHukachbl 60loHYa kepceTmenep 49
1.7  TexHuKanbIk TENNO6HY, KAPOOHY XXaHa KYpPOOHY aTkapyyaa
KOOMCy3AyK TeXHUKachkl 6ooHYa kepceTMenep 49
1.8  ©3 angblHya kowymYa TyyHOepay xaHa 6enykTepay
Kavpa xxabayy xaHa pasapnoo 49
1.9 >Kon 6epunbGereH nwTeTyy WapTTamaapsbl 49
2. Tawyy xaHa cakToo 49
3. [OoKyMmeHTTeru 6enrunepauH xxaHa xasyynapabiH
MaaHucu 49
4. Bylom Tyypanyy xannbl Maanbimat 50
. TaHrakToo xaHa Tawyy 51
5.1 TaHrak 51
5.2 Tawyy 51
6. KonpoHyy Tapmarsi 51
7. NwTee npuHLMOHM 52
8. Kypoo 52
8.1  OnekTp KbliMbINAATKbIYTarbl CylOKTYKTY My3aaTyy4dy
OEHraanan KOHTPongoo 52
8.2 [lampganaHa TypraH xepre OpHOTYYy 53
8.3 CopKbiCMaHbIH/3MEKTP KblMMbINAATKbIYTEIH AnameTpu 54
8.4  TyTYyKTYK KOWwyy 54
8.5 CopKbiCMaHbl keTepyy 54
8.6 Kabengu 6ekutyy 55
8.7 CopKbiCMaHbl TYLIYPYY 56
9. AnekTp KabayycyH TyTawTbIpyy 56
9.1 XKbIWTbIK 63repTKy4 MEHeH nanganaHyy 57
9.2  OneKTp KbIMbINAATKbIYTbI KOProo 58
9.3 YarbinraHgaH Koproo 59
9.4 Kabengu taHgoo 59
9.5 bup dasanyy anekTp kbliMbIngaTkblyTel MS 402
fawwkapyy 59
9.6 bup dasanyy anekTp KblMMblgaTKbluYTapabl
TyTawTbIpyy 60

9.7 Y4 dpasanyy anekTp KbliMblnAaTKkblYTapabl TyTawTbipyy61
9.8 OnekTp KbINMbINAATKbIYTLI X)XaHa kabengu Tekwepyy 62

10. MMawpganaHyyra Kuprusyy 64
11. TMawnpanaHyy 64
111 MuHumangbik YbireiM 64
11.2 TyTawTbipyynapablH XbIWTbIrbl 64
12. TexHukanbIK Tennee 65
13. TlManpanaHyypnaH ubirapyy 65
14. TemeHKy TemnepaTypanapaaH KOproo 65
15. TexHukanbik 6epunmenepu 65
15.1 [OoOywTyH AeHraanm 65
15.2 CopaypynraH CyloKTYKTYH Temnepartypacbl/

My34aTyyyy CYKTYKTYH arbiMbIHbIH binAaMAbirbl 65
16. By3ykTykTapabl Tabyy kaHa oHA00 66
17. Byrompay TonTomaoouynap* 68
18. Byromay kanpagaH Kepektee 69
19. [Oasppoouy. Mwutee meeHeTy 69
20. TaHrakTbl yTUnu3auuanoo 6oHYa MaanbimaTt 70
1-Tupkeme 94

Sckepmyy

Xa63dyyHy Kypoo uwmepuHe KupuwyyoeH
mypOa, ywyn oKyMeHM MeHeH XaKwblian
maaHblwbIn Ybi2yy Kepek. Xa6AdyyHy Kypoo xaHa
natiGanaHyy ywysn OOKyMeHmmuH masanmapbiHa
JKaHa xep2uslukmyy YyeHemoep MeHeH
apexenepze binalbiK XYp2y3ynayuwy Kepex.
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1. Kooncy3ayk TexHukacbl 600HYa Kep-
ceTmenep

Sckepmyy

Ywyn xa6dyyHy natidanaHyy 6yaa 3apbii
60s120H 6unuMu xaHa maxpsbitibacsl 60/120H
Kbi3Mamybinap mapabblHaH Xypay3ynaywy
Kepex.

du3suKanbiK, akbl1-3¢ MYMKYHYYJly2y YeKmesi2eH,
Kepyuwy xaHa yayycy Havyap xakmapaa 6yn
)xab0yyHy nalidanaHyyaa xos 6epun6éeim.
Bandapza xab6dyyHy natidanaHyyaa mbioy
canbiHam.

11 [JoKyMeHT Tyyparnyy Xannbl Maanbimar

Macnoprt, Kypoo xaHa nanganaHyy 60toH4Ya KOngoHMO Kypoozo,
nanganaHyyaa xxaHa TeXHUKarnblK XxakTaH Teneene
aTKapbInyyyy NpuHUUNManablik KepceTMenepaeH Typar.
OwoHAayKTaH, Kypoo XaHa nanganaHyy anablHaa, Tenneevy
Kbl3MaT4binap xxaHa KongoHyydynap anapabl MUNaeTTyy Typae
M3NNAen Ybirblllbl Kepek. Yiyn AOKYMeHT ap AanbiM xxabayyHy
nanpanaHraH xepae TypyLuy Kepek.

1. Kooncy3dyk mexHukacsl 60toH4Ya kepcemmernep benymyHae
KeNnTUPUIreH KOOMNCy3AYyK TEXHUKACBIHbIH Xarnmnbl KEPCOTMONepyH
raHa caktabactaH, 6awka 6enymaepae 6epunreH atanbiH
KepceTMenepAy Aarbl CakToo Kepek.

1.2 Bywomaarbl 6enrunepavH XxaHa xasyynapabliH
MaaHuUCcH

YKabayyHyH e3yHOery kepceTMmeriep, Mucanbl:

* ainaHyyHyH 6arbiTbiH KEPCOTKEOH BarbITToou,

* copaypynraH 4erpere XXeHeTyy Y4YH OpryTyy4dy KenTeTyTYKTYH
6enrucuy,

anap 6apablk ydypnapaa okyraHra MyMKyH 6onrygai Taptunte
Xalralubir, cakTanbillbl KEPek.

1.3 Tenneeuy KbiamaT4yblnapAbiH KBanugpukaumsacbl
»aHa oKyycy

YKabayyHy naiaanaHyyHy, TEXHUKanbIK TEANEeHY kaHa
KOHTpONAYK TeKklwepyynepay, OLIOHAO0W 3rie OPHOTYYHY aTkapraH
Kbl3MaTyblnap binanbikTyy KBanudukaumsara 33 6omnyLy kepek.
KblamaTybinap »x00nkepunnmk TapTkaH xaHa Ke3emMenaereH
macenenep, OLIOHAON ane anapAblH MUNAeTTepU
KONAOHYYy4Yynap MEHEH TakK aHbIKTanblLbl KEPEK.

1.4 Kooncy3pgyk TexHuKacbl 600HYa kKepceTmMenepay
caktabaraHgaH Kenun YblKKaH KOPKYHYUTYY
KeceneTTep
Kooncysayk TexHukacel 6ooH4Ya kepceTmenepay caktabaraHablk
TOMOHKYNepre anbin Kenuwm MyMKyH:
* afamAblH canamaTTbirbiHa XXaHa eMypy YUYYH KOonTyy
KeceneTTepau;

* annaHa-4enipe YUYyH KOPKYHYUTYH apanbiLlbl;

* 3bISIHABIH OPAYH TONTYPYY Y4YH 6apAabik Kenunamk
MUNaeTTeHMeNepanH XOKKO YblrapbifblllblHa anbin Kenet;

* xabayyHyH MaaHunyy yHKLMANapbiHbiH nWTEebEn kanblLbl;

+ BenruneHreH TexHuKanblk Tenee xxaHa OHA00 biKManapblHbIH
HaTbINXKaCbI3AbIrbl;

* 3MEKTP KaHa MexaHuKkanblk (akTopropAoH KbldaMaTKepepanH
©OMYPYHO XaHa [leH CooNyryHa KopkyHy4yTyy abanabiH naaa
6onyycy.



1.5 Kooncy3ayk TeXHUKacbIH CakTOO MEHeH uwTepau
aTkapyy

XabpyyHy nwiteTun xaTtkanaa, nanganaHyyaa, atanran
[OKYMEHTTErN KOONCY3AYK TEXHMKAChI, KONAOHYYYYHYH YNyTTyK
KapanraH Kooncy3ayk TexHukackl 60oH4Ya kepceTmenep,
OLLIOHAO0M ane Ballka XeprunukTyy kapanraH Kooncy3ayk
TEXHUKaCbl CakTanblllbl KEPEK.

1.6 KepekTeeuy xe Tenneeyvy KbiaMmaTybisiap y4yH
KOOMNCy3AyK TeXHUKacbl 60l0HYa kepceTmenep

Xabayy naiganaHbinbin )xaTtkaH 6051Co, UWTen xaTkaH
TYWUYHASPAYH KaHa GenykTepAyH KOproo TOCMOMOPYH Kaiipa
OPHOTYM YbIryyra Thlloy CarnbiHaT.

OneKTp aHepruackbl MeHeH BannaHbllLKaH KOPKYHyYTapAbIH
naviga 6onyy MyMKYHUYYNYKTOPYH KOy 3apbin (Mucansi,
[MY3QHWH xaHa 3Heprns MeHeH Kamcbi34004y XeprunmnkTyy
UWwKaHanapAblH KepCeTMenepyH Tarbipaak kapan YblKKbINa).

1.7 TexHMKanbIK TENNOOHY, KAPOOHY XKaHa KYPOOHY
aTkapyyna Kooncy3ayk TexHuKacbl 6oroH4Ya
KepceTmenep

KonpoHyyuy TEXHUKaNbIK TENNOBHY, TEKLLIEPYY KapOOHY, KYPOOHY,
nanganaHyy xaHa Kypoo XeTEeKUYUIUIN MEHEH XETULITYY
TaaHbILLbIN YbIKKaH xaHa byn TapMakTbl XaKLbl GunreH
aAnCTePaUH NWITeBCYH KaMCbl3 Kbifyy Kepek.

Bapablk nwtep MUnNaeTTyy Typae xabayy evypynreH ydypaa
XKYpryaynyuy kepek. >KabayyHyH MLLNH TOKTOTOOPAO xabayyHy
OpHOTYY XaHa uTeTyy 60l0HYa KepceTMeae kKamTbinraH
Ul-apakeTTep TapTUbuM cakTanbillbl KEpek.

Mw asiktaraHga 6apabik anbiHraH cakToo )aHa Koproo
xabayynapabl kanpa OpHOTYY Xe KYWry3yy Kepek.

1.8 ©3 angblHYa KowyM4a TYMYHAOpPAY XKaHa
GenyKkrepAay kaupa xabayy xxaHa gaspaoo

Xabpyynapabl eHAYPYYYYHYH raHa ypykcaTbl MEHEH Kalpa
OPHOTYM e MOANPUKALUSANOOro MYMKYH.

durpMaHbIH KOoWyMYa TYRYHAePY xaHa 6enykTepy, OLOHAO0N ane
nasppaooyy hupma TapanTtaH ypykcaT 6epunreH Tontomaop
navganaHyyHyH ULLEHUYTYYNYIYH KaMCbI3[00 YYYH TaHAarnraH.
Baluka eHaypyyYynepayH TYNYHAPYH XaHa 6enykTepyH
KONAOHCO HaTblixanap y4yH 4aspaooyy XOOMKepYnnmuk
TapTyyAaH 6aw TapThiwbl MYMKYH.

1.9 Xon 6epunb6ereH nwTeTyy WapTraMmaapbl

6. KondoHyy mapmaebi 6enymyHe kapanraH yHKLMOoHanablk
nwTeere binamnblk raHa KONAOHyNraH yyypaa raHa atanrat
XabayyHyH nanganaHyy VWeHUYTYYNyryHe Kenunguk 6epuner.
Bapablk ydypaa TexHukanelk MaansiMaTtTa ypykcaT 6epunreH
raHa MaaHunepan KoNaoHyy Kepek .

CopKbIiCMaHbl 371€KMP KbIUMbI10amKbIYmbl
¢hazanapOobiH

KbllUwalblWbIHaH XXaHa )Xo020/1ywyHaH, aWbiK4a
JKYKMOMO®H, a3bIKmaHObIpyy4y

mapmMaKkmbIH MOM6H e K020py YbIHanyycyHaH
Kop2ooyYy Hepcesiepcu3 (KbIUMblI0amKbIYmbi)
KOp200 aemomMamal e XblyyJlyK penecu,
JKe owon cbisskmyy) nalidanaHyyaa
mbioy canbiHam!

KeHyn Byn mananmbl amkap600 COpKbICMaHbI

Oypryna | paidananyy wapmmapsit 6y3yy
6o0s1yn acenmesiem xaHa COpKkbicMa2a 60J120H
kenunduk mokmomynam. COpKbiCMaHbI
KepcemyrnzeH KOp200CY XOK

natidanaHezaHOa aHbIH 6y3ynyuyHa 60/120H
6apodbik

JKOOMKePYUSIUK aHbIH asiKKbI
KONIG0HyYy4ycyHa
JKyKmesiem.

2. Tawyy xaHa cakTtoo

YKabayyHy ycTy xabbinraH BaroHAopAo, YCTY Xabblk yHaanapaa,
aba, cyy e [eHN3 apKbinyy XeTKUPYY Kepek.

YKabayyHy xeTkupyy LapTTapbl MexaHvKanblk akTopnopayH
Taacup atyy 6enyryHge FOCT 23216 6otoH4a «C» TobyHa Tyypa
Kenyyre TMimL.

XKeTkupyyae TaHraktanraH xxabayy opayHaH apbl-6epu Xbinbin
KeTnew y4yH aHbl yHaara 6ekem 6eKuTuLL Kepek.

XKabayyHy caktoo wapTTtapbl FOCT 15150 «C» TobyHa fan
KenuL Kepek.

Makcumangyy 6enrmneHreH cakToo MeeHeTy 1 Xbin.
CopKbICMaHbl CakToOO40 KOHCEPBALMANOO Tanan KblfbIHOawnT.

CakToo TeMmneparypachi:
Copkbicma: -20 °C TaH +60 °C yenuH
AnekTp KbinmbIngaTkbly: -20 °C 6awTan +70 °C YenuH.

OneKkTp KblMMbINAaTKbIuTap abblk, Kyprak )aHa xakLubl
XKENAeTUNyy4y opyHxainaa cakranyyra TUiinLL.

MMS anekmp kbiliMblndamKblYmapblH
CcaKkmoodo KOsl MeHeH 351eKmp
KbIUMbII0amKbIYMbIH 8asbiH 6up alida 6up
Kenyn |oJsiydaH a3 amec komopyy Kepek. dzepde
Gypryna | spekmp KblliMbldamkbly 6up Xbi1daH Ken
cakmaisica, aHbl KYpoOOOH MypOda afiekmp
KbIUMBII0amKbIYMbIH alisiaHyy4y 6es1iykmepyH
aXKbipambIn )XaHa mekwepyy 3apbii.

OnekTp KbIAMbINAATKbIY KYHOYH TUKE TUAreH HyprapblHbIH
TaacupwuHe gyywap 6on6ooro TMTANLL.

MarganaHbinraHgaH KMAMH COpKbICMa arperaTbliH cakTaraH
yyYypAa, TOHyn KanyyaaH KOprooHy KaMcbl3 Kblfyy e TOMOHKY
TemnepaTtypanapra TYpykTyy MOTOP CYIOKTYryH nanganaHyy
3apbin.

Orepae MOTOp TaHrakTaH Yblrapbinirad 6omnco, aHbl
ropusoHTanablk abanga Tunellenyy TasiHbluTapabl KONOOHYY
MEHEH 3Xe BaniblH MyMKYH O6OMroH KblliLlatonapra o
O6epbereHpen BepTukangyy abanaa caktoo Kepek.
CopKbICMaHbIH TOTOMOHYY € KYro0 MYMKYHUYYIYTYH OK KblIyy
3apbin.

TasiHbluTapAarbl CopkbicManapabl CakToo bikMachl 7-cyp.
KepCeTYIreH.

§EisEEEE SRRl

/\ AN /\
/.

TMOO 1349 2495

1-cyp. CakT0040 COpKbICMaHbIH abanbl

3. [okymeHTTErn 6enrnnepavH XxaHa
XasyynapablH MaaHUCKH

Sckepmyy

Ywyn kepcemmenep cakmanbaca, aGamMOapObIiH
deH coosty2yHa KOPKYHy4Ymyy Kecenemmep
JKapasnbiwbl MYMKYH.

Sckepmyy

Byn kepcemmesniepdy cakmabazaHOa anekmp
moeyHaH xana 4e2yyHyH ce6enmepu xaHa
adamAapdbIH maz20bIpbl, canamammsiebl Y4yYH
KOPKYHYy4Ymyy kecenemmepadeH 60J1yn KasbiWbl
MYMKYH.

Xa6dyyHyH uwmebel kanyycyHa, owoHOol ane
6y3ynyycyHa cebenkep 60s120H amkapbinbazaH
Koorncy3dyK mexHuUKacblHbIH KBPCOMmMesnepy.
Xab6dyyHyH uwmeuwuH xxeHundemur, KOOINcy3

naiidanaHyyHy kamcbi30004y CyHywmamasnap

JXe KepcemmeJiep.

KeHyn
G6ypryna
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4. ByloMm Tyypanyy Xxannbl MaanbiMaT

Ywyn gokymeHT Grundfos MS/MMS e Franklin yektypynwve
AMEeKTP KblMMbINAaTKbIYTapbl MEHEH CkBaxuMHanblik SP, SPE, SPM
copKbiCManapblHa KonaoHynar.

Orepae copkbicma Grundfos MS ke MMS TeH alibipmanaHraH
3MeKTP KbliMbINAaTKbl4 MeHeH xababinraH 6onco, anekTp
KbIAMbINAATKbIYTbIH TEXHVKaNbIK 6epunvenepm ywyn
KongoHmopo kentupunreH 6epunmenepaeH anbipManaHbillbl
MYMKYHZYTYH 9CKe anblHbl3.

CkBaxunHanblk SP, SPE, SPM copkbicmanap 4 gtornmaar (DN 100)
GaliTanraH guamMmeTpu MEHEH CKBaXKUHanapaa OpHOTYY YYYH
apHanraH »xaHa 280 m®/c YyeinH 6epyyHy Kamchbl3 KbinaT.

Grundfos DIN W.Ne1.4301 (AISI 304) maTtepuan, XxpoM-HUKENAyY
6onoTToH Aaspganrad SP (SP 1A- SP 215) copkbicmManapbiH
xeTkupeT. Mysgak CyyHy e Xnopuaaepamn a3 kKamTbiraH CyyHy
copaypyyaa O6yn Xoropky 3CKMpyyre xxaHa Koppoausra
TYPYKTYYNYKTY KamMCbl3 Kblnar.

ArpeccuBAyy CYIOKTYKTapAbl COPAYPYY YUYH XKOropky
NEervprieHreH XxpoM-Hukenayy 60noTToH xacanraH copkbicmanap
XeTKupuneT, atan anTkaHaa:
- SP...N/SP A...N cepusiCblHbIH COpKbiCManapsi,
DIN W.Ne1.4301
(AISI 316) maTepuansi;
- SP...R/SP A...R cepusiCbiHbIH COpKbiCMarnapsl,
DIN W.Ne1.4539 (AISI 904L) maTtepuansi.

OLoHAOM 311e COpPKbICMaHbI KAaTOAAYK KOProo YYyH LMHK aHoay
MeHEeH TONTOMAOOHYH BapuaHTbl GonyLy MyMKYH. AHbl MUCansbl,
[lEHW3 CYYCYH COpAYPYY YYYH NaiaanaHyy makcaTTyy.

HedT eHymaepyH KaMTbIraH arbiHAbl Cyynapasl Tasanoo
TexHonornsacbliHAa naviaa 6onyyvy esrede Tanantapabl atkapyy
y4yH SP...E cepusicbiHbIH cOpKbiCManapbl KONAoOHyNaT, anapga
XpOM-HUKenayy 60noTTy, BUTOHAY, TENOHAY XaHa KepMUKaHbl
KaMTbiraH matepuangapAblH KblngaT OMMOHYLTYpynraH
KOoMBMHauMsAChI Xy3ere alblpbiiraH. bapapik xxoontyy 6enykrep,
Mucansbl, Ban, XyMyLU4y [eHrenek xaHa apanbslk kamepanap
XpOM-HuKenayy 6onoTToH faspaanraH. Anektp kabenaepaviH
TedrnoH KanTarblybl 6ap. Tbirbl34000p KOPPO3Usra xaHa
XMMUKaTTapAblH TaaCMPUHE ©3reYe XOropky TYPyKTyymnyKkka 33
6onroH maTepuangaH, an aMu NOALLNMHUKTEP - KEPMUKA MEHEH
KaTyy KyiMacblHbIH KOMOVMHALMSICbIHAH aTKapbinraH.

ATaviblH 4ONGOOPMOHIOH YEKTYPYIMe 3KOMOTrMAnbIK
SP A...NE, SP...NE
COpKbICMarnap XMMukaTTapAblH XXaHa MmannapabiH cyyaarbl
3pUTMENEepPUHNH TaacupuHe TypykTyy 6onot. Copkbicmanap:
— TawTaHAbl Xannap;
— XMUMUKaTTapAblH Kamnanapsl;
— ©Hep Xaw nwkaHanap;
- rapaxpgapAblH xxaHa 6eH3MH Kylyyy KOnoHKanap )amnratukaH
Xeprnepgae XyKTypynraH/6ynraHraH )xep acTbiHAarbl
cyynapabl copaypyy YUYYH apHanraH.

Tysynywy

CopkbeicMa arperaTtbl 1-CopKbICMaHbIH rmapaBnvKanbik 6enyryHeH
aHa 2-4eKTYPYNreH anekTp KelMMbingaTkbiuTaH (7-cyp. kapa)
Typat. CoOpKbICMaHbIH XaHa 3nekTp KblMbINAaTKbIYTbIH Bangapb!
KOLLIKYYTYH >KapAaMbl MEHEH DarnaHbILLKaH.
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2-cyp. SP, SPE, SPM copkbicmManapbIHblH Ty3ynyLuy

®dupmanbIk TakTa

5 6 2 7
VA L L L
/
1 Type Weight Kg
3 Model
4— 50Hz:Q m'/h.H m.n min’
le 60Hz:Q m'/h.H m.n mir’ Q|
|~ — MEI2 Mp (%)
8 ; EALC € ]
GRUNDFOS N 3
DK - 8850 Bjemingoro, Denmark
/7 \
9 10 1"

3-cyp. SP(SPM) 1A...14 xana SP(SPM) 77...215

CopKblCManapblHbIH (hUpMarnbik KOPHEKYeCY

1

~rype g ’ce

2—Pump weight K
3— Model:A98699055P21525 |4

50Hz 60Hz |_5
m3/h—

Q
D w m._e‘?__e
n min'1_§__7
—1-9

8—MEI > Mp (%)
GRUNDFOS »\

DK-8850 Bjerringbro, Denmark

4-cyp. SP(SPM), SPE 17...60 copkbicmanapablH hvpManbik

KepHeK4ecy

Mos.

CypetTee

1

COprICMaHbIH KanbinTblk 6enrucu

2

Maccacsl, kr

3

MopgenaunH wapTTyy 6enrucu, mbiHga 98699055 —
©HYMAYH cerns opyHayy Homepu, P2 — IpyHadoc Poccus
3aBoAyHyH benrucu, 15 — gasapaoo KyHy,

25 — pagpganraH xymacsol

KbIWTbIK

Bepyy, w®/c

KbicbiM, M

AlnaHyyHYH HOMUHAaNAbIK XblLUTbIrbl, MUH’

OHeprusi HaTbIMXKanyynykTyH MUHUManAbIK
KoahpuymeHTn

NAK, %

[aspgooyy enke

2ol o |Njo|ja|ls

basappa annaHblM 6enrunepu




Tuntyy Genrunee

CopkbicMaHbIH | SP | o |
Mucanbl 46
AnekTp
KbIAMbINAATKbIYbI SP
MeHeH 125|" 10|AA|N
COPKbICMaHbIH
Mucansi
KanbinTbik kaTap
BackbluTapabiH caHbl
KnunpentunreH
(A, B, C makc. 2) gnameTtpaeru
XKYMYyLIYY AeHrenery
[aT 6acnac 60N10TTOH xacanraH
aTkapyy

EN 1.4301
N = EN 1.4401
R =EN 1.4539

L|Rp4

Rp6

Pe3nHapaH xacanraH 6enyktep
SP1A - SP5A

=NBR
E = FKM
SP7 - SP14
= LSR/NBR/TPU
E = FKM
SP 17 - SP 60
= LSR/NBR
E = FKM
SP 77 - SP 215
=NBR
E = FKM
BupukTtnpyy
Rp (PpX) caiibl
R (RX) caibl

NPT (XNPT) caiibl
Grundfos (GrX) onaHeum

6"

8" 18

SJ'IeKTp KbIIMbINAATKbIYTBIH TUNenYyemMy

50/60 |SD

92

50 |SD KBT

0-415

YblHanyy [B]

KblwTbIk [1]

Koé 6epyy bikmachl
[1 =DOL (1y3 koé 6epyy)

SD = «y4 BypuTYK Xblnabl3» cxemachl 60oH4Ya koé 6epyy

OnekTp KbIMbINAATKbIYTBIH Ky6aTTyynyry [kBT]

TunTtyy 6enrunee

SPE
125

CopKbICMaHbIH
Mucanbl

-4|N

Tuntyy katapsbl (SPE)

BackblyTapablH caHbl

Oat 6acnac 60noTTOH

xacanraH aTkapyy
=EN 1.4301

N = EN 1.4401

R =EN 1.4539

PesvHapaH xxacanraH 6enyktepy
SPE 17- SPE 60
= LSR/NBR

N = FKM
SPE 77- SPE 215

Rp 6

Kowynma

Rp cavibl (RpX)

R canebl (RX)

NPT cainbl (XNPT)

6" |37 kBT1| D

SJ'IeKTp KbIMbINAATKbIYTBIH TUMenYeMy

3000
annaHyy/
MYHOTYHe

OnekTp KblAMbINAATKbIYTBIH Ky6aTTyynyry [KBT]

KabenaepavH caHbl
= bup
D_ OKkun

ANNaHyyHYH XbILWTbIMbl

SP-G kanbInTbIK 6enrucu

Mwucan
KanbIinTblk kKaTap

SP

360-|2 |A|G

HomuHanabik YbirbiM m3/c

XKymyLiyy feHrenekTepayH caHbl

XKymyLuyy AeHrenekTyH Tubu

G 6enyktepayH matepuansl = YotoH EN-JL 1040

5. TaHrakToo xaHa Tawlyy
5.1 TaHrak

XKabayyHy anbin xaTkaHAa TaHrakTbl xaHa xabayyHyH e3yH,
Tawyyaa MyMKyH 6050 TypraH 6y3ynyynapabl TEKLEPUHUS.
TaHrakTbl yTUNM3auusanooAoH Mypaa, aHAaa AOKYMEHTTep xaHa
Maraa 6enykvyenepayH kanbaraHabirbiH TEKWEPUHN3. Arepae
cu3 anraH xabayy bynpyTmaHbidra gan kenbece, aHaa xabayyHy
XKOHOTYYYYre KanpblnbiHbI3.

XKeTkupyy yvypyHaa xabayyra [oo keTce, 4apoo XeTKUpyy
KOMMaHUACHl MeHeH b6annaHbIWbIHbI3 XaHa XxabayyHy
XOHeTYy4yre 6unanpuHma.

XKeTknpyydy MyMKyH 60nroH 6y3ynyyHy AblkaTt kapan ybiryyra
YKYKTYY.

TaHrakTbl yTUNU3aumanoo Tyypanyy maansimaTTel 16. TaHaakmai

ymunu3ayusnoo 60r0HYa maarnbimam 66J'IYM,E|6H KapaHbl3
TaHrakTbl yTunnsayunanoo 6otoH4Ya Maanbimar.

KeHyn

Gypryna CopkbicMa Kbliidam Kos100HyyHY manan Kbliam

CopkbiCMaHbI allblkya ypYyHyyra xxaHa CUnKyynepre ayyLiap
KblNOaHbI3.

5.2 Tawyy

Sckepmyy

Kos MmeHeH kemepyn aHa Xykmen-mawyy
uwmepuHOe xepaunukmyy YeHemdepdeau xaHa
apexenepdeau 4ekmeesiop cakmasyy2a muluuw.

2Ka60dyyHy mokko calibinyy4vy kabendeH
Kemepyyae mbiroy canbiHam.

KeHyn
6ypryna

6. KonpgoHyy Tapmarbl

Grundfos eHaypyLYHYH SP ckBaXMHanblk CoOpKbicManapbl cyy
MEHEH KaMCbI3[00, cyraT rMApoTyTyMAaphl, )Xep acTelHAarbl
cyynapAablH AeHr93N4eprH TOMEOHABTYY, epT e4ypyy TyTymaapsl,
GacbimMabl xoropynaryy xaHa 6allka eHep xainblk nanganaHyy
YUYH apHanraH.

CopaypyJiraH CylOKTYKTYH TYpriepy: Tasa a3 UnasLuKeK xapbinyyra
KOOMTYY 3MEC KaTyy e y3yH Gynanyy 6enyk4enepcys CyokTyKTap.

Cyyaarbl KyMayH Makcumanayy kamTbifblbl:
-SP 1A - SP 5A: 50 r/m?;

- SP 7 - SP 14: 150 r/m® (cTaHAapTTblK aTKapbifbllTarbl CyoK
CUNMKOHAOH acanraH LSR nogwmnHukTepm);

- SP 17 - SP 60: 100 r/m® (cTaHOapTTblk aTkapbinbilTarbl CyokK
CUMUKOHAOH xacanraH LSR nogwuvnHukrepw);

-SP 77 - SP 215: 50 r/m?;

- SP-G (SP 270- SP 360): 50 r/m®.

KyMAayH Ken kaMThInbIWbl NaiganaHyy MeeHeTyH asaiTarT xaHa
COpKbICMaHbl TOCMOJI00 KOPKYHYYYH 3XoropynaTar.

Dzepde copdypynyyyy cyrokmykmap, CyyHyKyHa
KapazaHOa Kblilis1a )X020pKY mbl2bI30bIKMa
6os1co, kebypeek Kybammyyny2y MeHeH 3J1eKmp
KblliMbII0amKbIYmbl OpHOMYY manan
KbI/TbIHBIWbBI MYMKYH.

KeHyn
G6ypryna

Cyyra kaparaHga UnaaLLKeKTUrn kebypeek CyloKTykTapabl
copAaypyyra apHanraH copkbicManapabl nanganadyyaa, Grundfos
KOMMaHusicbl MeHeH Cn3anH 6arinaHbIWwyyHy3ny cypaHabbls.

Muyyuy cyyra kaparaHga katanblpaak CyloKTyKTapapl
copaypyyaa, atalblH aTkapyyaarbl cCopkbicManap Tanan
kbinbiHaT: SP A...N, SP A...R, SP...N, SP...R xaHa SP...E.

XKymyLiuy cytokTyKTapAblH Makcumangyy TemnepaTypanapbl

15. TexHuKarnbik 6epunmernepu 66N1YMYHAO KOPCOTYMIOH.

SPM copkblcManapbl TOO-KEH Kadyydy eHep xawnapabiH
o6beKTuneprHae YMIMeKTenN LWakapnoo npoLeccmHae
KbIYKbINABIKTBIH Xe LakapAblH 9pUTMenepuH copaypyra apHarnraH.

SPM copkbicmanapbi udyy4y cyyHy copoypyy
Y4YH KonndoHyn6aum.

KeHnyn
6ypryna
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CopkbicManapAblH atanraH TUNTepy KOONTyy eHAYPYLUTYK
obbekTMnepae fa KoNAoHyyra apHanraH.

7. WwTee npnHUmnGM

CkBaxuHanblk SP, SPM copkbicManappblH ULLTee Karbiaach,
60p6opro ymTynyy4dy Ky4TYH Taacupy MEHEH, XKyMYLLYY
[eHreneKkTepayH kanaktapbl apKbinyy aryydy CyloKTYKTYH
3HeprusicbiH 6epyyre HermsgenreH. CytokTyk 6opbopro ymTynyyudy
KYY apKblIyy yMmyLIdy A6HrenekTyH 6opbopyHaH YeTke biprbiTbinar.
XKymyLgy aeHrenekTyH 6opbopyHaa paspsiaaoo nanga 6omnoT xaHa
CYIOKTYK XXYMYLLMY fIeHrenekTyH 6opbopyHaarsl 6aceiMaapabiH KaHa
ThILLKbI 6acbIMAbIH aiblpMaybIbIrbIHbIH TAACUPU MEHEH XKYMYLLIYY
[OeHrenekke keneT. bacbiMabl >koropynaTyy CyKTYKTYH KblCbIMbIH
Oup XyMyLLYYy AOHIeNeKTeH, apTbiHAA OPHOTYNraH 6allukacbiHa
GepyyHYH HaTblxacblHAa aTkapbinart.

8. Kypoo

Ackepmyy

Nwmep 6awmanzaHoaH mypda afiekmp a3blk
e4yypyn2eHAy2yHe bIHaHbIHbI3. deKmp
6ynazbIHbIH KanbicmaH uwmen Kkemyycy
60n160cmyzyHa bIHaHbIHbI3.

Sckepmyy
Kypoo me3aunuHde copkbicma, sepmukandyy

abanea xalizawmbipbli2zaH4ya aj maHaakma
6onyyea muliuw

CopkbicMaza mupkesi2eH pupmasbiK KOPHOKYO
CcopKbIicMaHbIH 6awkKapyy KymycyHa,
CKea)XUHaHbIH Xe pe3epeyapOblH XalizawkKaH
JKepuHe xakblH 6ekumurneeH 6onyyea muiuuw.
XKbliwmbik e32epmkyumy natidanaHyy SPE
copKbicMasnapbl y4yH Mmundemmyy 6osyn
caHanam.
KeHyn dzep 9.1-6en1ymyHOe2y CuHycoudOuK YbinKachbi3
Sypryna | ywmee yuyH MS6000P 60201 mananmap
Xaodbl6anbiHOa kepcemyrn2eH 6apobik

mananmap amkapabisica, CUHYcouOdOuK YbinKa
manan KblnbiH6alim.

8.1 OneKTp KblMbINAATKbIYTarbl CylKTYKTY
My3AaTyyJvy AeHraanau KOHTponpoo

OnekTp KbliMbINAATKbIYTAP AasipAo0Ydy 3aBOAA0, TeMMepaTypa
-20 °C 4yelvH TyLWKeHAe anfblH ana anekTp KbliMblngaTkbluTarb
CYYHYH TOHYYCYH 60nTyp600yy aTaiblH yynyy aMec CYKTYK
MEHeH TonTypynart.

Anekmp KbiliMmblidamKbiYymaabl CylOKmMyKmyH
0eH233/TUH meKwepyy XaHa 3apblil 60J1CO aHbl
moJstykmoo kepek. Taza cyyHy natidanaHbiHbi3.
Dzepde KkOop200HY MOHYyOdaH KOpP200 3apbil
6os1co, aslekmp KbiliMmblidamkbivyka Grundfos
KOMMaHUsICbIHbIH amaliblH CYrOKmya2yH 2aHa
Kyroyza 6onom. KanzaH y4yypnapda KylicaHza
ma3sa cyyHy naitidanaHca 6osom.

KeHyn
Oypryna

CyYIOKTYKTY TONTYpYY TOMOHAO KENTUPUITeH kepceTMenepay
CaKTOO MEHEH XYPry3ynyyre TMimnLL.

8.1.1 Grundfos eHaypywyHyH MS 4000 xxaHa MS 402 anekTp
KbIAMbINAATKbIYTapPbI

OneKTp KbIMMbINAATKLIYTBIH KYHYYy TeLIUI KUANHKK Xepepae
6onoT:

* MS 4000: anekTp KblMMbINAATKbLIYTBIH XXOoropy 6enyryHae.
* MS 402: aneKkTp KblAMbINAATKbIYTBIH TYOYHAe.

1.YexkTypynme copKkbiCMaHbl 1-Cyp. kepceTynreHaemn
XKanralwTblipblHbI3.
Kytoy4y Telmru KeliMbINAaTKbIYTbIH XXOrOPKY YeKUTUHAE
Gonyyra TunAnL.

2.Kytoyuy TelUMKTEH cannbIK ThirbiHAbI Gypan YbirapbiHbI3.

3.ATanblH WPWLTUH XapAaMbl MEHEH 3NEKTP KblMblAaTKbl4Ka
My34aTyy4y CYIOKTYKTY, Kyloy4y TeLnK apKbinyy ara
OaluTaraHra YenuH KyloHys3. 1-cyp. kapa.
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4. Kyloyyy TEeLUMKTUH ThIrbIHbIH KallpagaH OpHOTYHY3 aHa byn
yuypAa COpKbICMaHbIH abarnbliH ©3repTnecTeH aHbl Thirbi3
TapTThIPbIHbI3.

TapTThipyy yuypnapbi
* MS 4000: 3,0 Hwm.
* MS 402: 2,0 Hwm.

MbIiHAAH KMMWH YEKTYPMe COpPKbICMa Kypooro Aasp.

MS 4000 MS 402
(- o} - [
—
00

TMO0O0 6423 0606

5-cyp. TonTypyyaa anekTp KbIMMbINAATKbIYTbIH abanbl —
MS 4000 xaHa MS 402

8.1.2 MS 6000 Grundfos anekTp KbIiMbInAaTKbIYTapbl

+ Orepae anekTp KbliMbINAATKbIY KamnagaH eTkupunrex 6o1co,
aHbl COpKbICMa GenyryHe KypooaoH Mypaa CYHOKTYKTYH
[AEHra3MnH TeKLepyy 3apbin. 6-cyp. kapa.

+ Grundfos kamnaHWsICbIHAH YOryNTynraH TYPAe XeTKUpUnreH
copkbicManap Y4YyH eHraanu 6yra YeMnH TEKLIEPUNTEH.

* KblamaT KepceTyy ULWTEPUH XXYPY3Yyae AEHI93aN4M TeKwepyy
3apbin. 6-cyp. kapa.

OneKTp KbIMMbINAATKbIYKA CYIOKTYKTY KylOy4y TELINK 3NeKTp

KbIMMbINAATKbIYTBIH XXOropKy 6enyryHae 6onor.

1. YekTypynme copKbiCMaHbl 6-Cyp. kepceTynrenaemn
XanrawTbipbiHbI3. Kyloydy TeWnry KelMMbINAaTKbIYThIH
XOropKy YeknTuHae 6onyyra TMAnLL.

2. Kyloyuy TeLMKTEH ThIrbIHAbI anbin carnbin canbiHbI3.

3. ATaiiblH LWPULTVH XapAaMbl MEHEH 3eKTP KbliMbINAaTKblYKa
CYIOKTYKTY, Kyloy4y TELIUK apKbinyy ara 6awuitaraHra YemmH
KYlOHY3. 6-cyp. kapa.

4. Kytoy4y TELUMKTUH ThIrbIHbIH KaipagaH OPHOTYHY3 aHa byn
y4ypAa COpKbICMaHbIH abarnblH ©3repTnecTeH aHbl Thirbi3
TapTTbIPbIHbI3.

TapTTbipyy yuypy: 3,0 Hwm.
MbIHAAH KMAWMH COpKbICMa Kypooro Aasp.

TMO03 8129 0507

6-cyp. TonTypyn )aTkaHAa 3nekTp KblMMbINAATKbIYThIH
abanbl— MS 6000

8.1.3 Grundfos eHgypywyHyH MMS 6, MMS 8000, MMS 10000
xaHa MMS 12000 anekTp KblMMbINAaTKbIYTapbl

1. OnekTp KblMMbINAATKbIYTbI KbIMbINAATKbIYTHIH XKOropKy 6enyry
»xoropy barbiTTanranga 45°6ypyy 60t0HYa OPHOTYHyY3. 7-Cyp.
Kapa.

2. Cawnblk ThirbiHAbI (A) 6OLWOTYHY3 XaHa TELUMNKKE KYTy4Ty
OPHOTYHY3.

3. KblMMbINAaTKbIYTBIH UHUHAETN CYIOKTYK KYIOyYY TELUMKTEH
YblKKaHra YenuH KeliMbInAaTKelvka Tasa CyyHY KyoHy3.



Kenyn | dnexkmp kbiiimbindamkbidka matibl 6ap
Gypryna | cyrokmykmy kylizaHza mbiroy casbiHam.

4. KyinryuTy anbin canblHbI3 )xaHa kavipagaH A cainbik TbirbIHbIH
OypaHbI3.

Y3ak cakmooOoH KuliuH annekmp
KbIlMbI10amKbIYmbl KalipadaH opHomyyoaH
MypO0a, easiObiH myypacbiHaH Mbi2bi3000CYH
CYYHYH 6up KaH4Ya mamybinapbl MEHEH
HbIMOaHbI3 )aHa easidbl alinaHObIPbIHbI3.

KeHyn
Oypryna

MbIHA@H KUAMH YOKTYPMe COpKbiCMa Kypooro Aasip.

TMO03 0265 3605

7-cyp. TonTypyn xaTkaHaa anekTp KbliMbINAaTKbIYTbIH abanb! —
MMS

8.1.4 Franklin cdompmachbiHbIH 4 xxaHa 6 oM guameTpyu MeHeH
KbIAMbINAaTKbIYTaphbl

Tak MmaanbiMaTTbl TUAULLTYY KblMbINAaTKelYka 60nroH Kypoo
XaHa nanganaHyy 6otoH4a Macnopt, KongoHMOO0H e www.
franklin-electric.com caiTbiHAarbl TEXHUKanNbIK JOKYMeHTaUUsAaH
KapaHpl3.

Franklin pvpmacbiHbIH 4 xaHa 6 AloM AMaMeTpu MEeHEeH anekTp
KbliMbINAaTKblYTapblHAArbl My34aTKblY CYIOKTYH AEHM33MH,
HErM3MHWH TyypacblHaH XaHa KblHanraH pe3uHa guadparmMmaHbiH
OpTOCYHAArbl aparnblKTbl ©N1466 0Ny MEHEeH TeKlwepuLleT. Telmk
apKbInyy KOHTPONA0O0 Y4YH HErM3AMH TyypachkliHa aTanblH
CbI3rbIYThI XXe ©36KTY Anadparmara TMNreHre YemmH
Knpurnsuwert. 8-cyp. kapa.

Kenyn |AuagppazmaHsi 3bisiH Kbl11600 y4yH cak 6osyy
Gypryna | kepe.

TMOO0 1353 5092

8-cyp. HernsauH TyypacbiHaH 6awwtan gunadparmara YenmHKu
apanbikTbl 61466

HernsauH TyypacblHbIH CbIpTKbl 68MyryHeH pesuHa anadparmara
YeWUHKN 6T4eHTeH aparnblk TOMeHAe KENTUPUMTeH MaaHunepre
6apabap 6onyyra TMiuLL:

OneKTp KbINMbINAaTKbIY Onyemy Apanebik
[Mm]
Franklin 4", 0,25 — 3 kBT (10a-cyp.) A 8
Franklin 4", 3 — 7,5 kBT (10b-cyp.) B 16
Franklin 6", 4 — 45 kBT (10c-cyp.) C1 35
Franklin 6", 4 — 22 kBt (10d-cyp.) C2 59

10a 10b

TMO0O0 6422 3695

9-cyp. Franklin dpvpmMachbiHbIH 3NeKTp KbliMbINAaTKbIYTapbI

Orepae apanblk KepCeTYNreH MaaHUNepanH YermHeH Yblkea,
aHpa 8.1.5 Franklin gpupmaceiHbiH 8 droliv duamempu MeHeH
anekmp Kbilimbindamkbidymapbi6enyMyHaAe cypeTTenreHaem
XOHre canyyHy aTkapyy 3apbin.

8.1.5 Franklin doupmacbiHbIH 8 oM guameTpu MeHeH
3NEeKTP KbIMbINAaTKbIYTaphbl

Tak MaanbIMaTTbl TMRULLTYY KblMbINAaTKbluka 60nroH Kypoo
XaHa nangananyy 6otoH4ya MacnopT, KongoHMOOoH e www.
franklin-electric.com caiTbiHAarbl TEXHUKanbIKk 4OKyMeHTaumsaaH
KapaHbl3.

Franklin dovpmachblHbIH 8 oM AMaMeTpu MEHEH 3MeKTp
KbliMbINAATKbIMTapAarl My3aaTyyyy CYIOKTYKTYH OeHr33MnH
TeKwepyy KNANHKNAEN Xypry3ynet:

1. ByparbluTbIH )apAambl MEHEH, KbIMbINAATKbIYTbIH XKOTOPKY
GenyryHgery knanaHAblH anablHAa OPHOTYIIaH YbINKaHbl
TYPTYN YblrapbiHbI3. repae Ybinkaga ook 6onco, aHaa
YbInKaHbl OHTOPYY Kepek. Kytoyuy knanangeiH abanel 10-cyp.
KEeNnTUpWIreH.

2. Kyloyuy WPWLITUH YYYH KNanaHra KbiCbIHbI3 XXaHa 3MnekTp
KbIMMbINAATKLIYTEl My34aTyy4y CYIOKTYK MEHEH TONTYPYHY3.
10-cyp. kapa. byn y4yypaa WwnpuuTt KnanaHra e3reye Ky
MeHeH b6acyyra 60n60IT, aHTKEHM an KnanaHgbIiH
XKbINMYBIKCBI3AbITbIH 3bITHIa ydypaTyyra e Xorotyyra anbin
Kenuwm MyMKYH.

3. WpwnuTuH y4yH knanaHra >xeHun 6acyy MeHeH anekTp
KbIMbINAATKbIYTaH abaHbl YbirapbiHbI3.

4. MyspgaTyydy CylOKTYK MEHEH TONTYpyY XaHa CYHKTYK CbipTKa
ara bawTaraHxra xe guadparma Tyypa abangabl (8.1.4 Franklin
gupmachiHbIH 4 xaHa 6 drolm duamempu MeHeH
KbiliMbliOamKblidmapb! 06NTYMYH Kapa) anraHra YemviH anekTp
KblIMbINAaTKbIYTaH abaHbl Yblrapyy NpOLECCUH KaWTanaHbis.

5. YbinkaHbl MypAarbl opayHa OpHOTYHY3.

MbIHOAH KMAMH YEKTYPMe CopKbiCMa Kypooro aasp.

Tak MaanbiMaTTbl TUAULLTYY KbliMbINAATKbIYKa 60nroH Kypoo
XaHa nanganaHyy 6otoH4a MacnopT, KongoHMO4OoH e Www.
franklin-electric.com caiTbiHAarbl TEXHWKanNbIK AOKYMeHTaunsiAaH
KapaHbil3.

TMOO0 1354 5092

10-cyp. Kytoyuy knanaHgbiH abanbl

8.2 MampanaHa TypraH xepre opHOTYyYy

Ackepmyy

Dzepde copkbicMaHbl 6apObi2bl XXeMKeH xepoe
opHomco, aHOa 6alinnaHblwmbIpablYy KOWKYY
muliuwyydeH, mucasnbi My3damyy4dy Kanmoo4
MeHeH 06040s10HAypyneaH 6osyyea muluul.
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OneKTp KblMMbINAATKbIYTLIH TBUHE Xapalla, CopkbicMa
BepTVKanAyy xe ropusoHTanayy opHotynart. lopusoHTanayy
OpHOTYYra xapakTyy GONroH anekTp KbliMblnAaTKblYTapabiH
TONMYK TM3MeCU ToeMeHAe «[OPU3oHTaNAyy Kypoo MyMKYHYYRyry
MEHEH 3NeKTP KbliMbINAaTKbluTapy xaablGanbiHaa KeNTUPUITEH.

Orepae copkbicMa ropu3oHTanayy Kypansbin xaTca, aHaa
COPKbICMaHbIH YbIryy4y TELININ 34 KayaH ropusoHTanayy
Term3gukTeH TemeH 6onyyra Tuinw amec. 171-cyp. kapa.

H YXon 6epunyyuy
abanbl

Kon 6epunb6ereH
abanbl

TMOO0 1355 5092

11-cyp. Kypoo

OrepAe copkbiCMa ropM3oHTanayy opHoTyna TypraH 6onco,
Mucanbl pesepByapaa, aHfa aHbl My3gaTyydy KanToo4 MeHeH
OPHOTYY CYHYLU KbIfbIHAT.

FopusoHTanAyy Kypoo MyMKYHYYIYTy MEHEH 31eKTp
KbIMMbINAaTKbIYTap

Ybiryy Ybiryy
dnekTpo- Kyb6aTTyynyry Ky6aTTyynyry
KbIAMbINIAATKbIY 50 Ny 60 'y

[kBT] [kBT]
MS Bappablk Bapablk
MMS 6 5,5-37 5,5-37
MMS 8000 22-110 22 -110
MMS 10000 75-190 75-190
MMS 12000 147 - 250 147 - 250

Orepae kybatTyynyry 2,2 kBT 4elinH Koo acentereHae
anameTpu 4 aroim 6onroH Franklin doupmachiHbiH 3nekTp
KbIMMbINAATKbIYTapPbIH KYRIY3YY XbIWTbIMbl KYHYHS 10 xonyHy
Ty3Ce, aHbl TOPU3OHTaNAbIK AeHraanre kaparta 15° TaH a3 amec
OypyY MEHEeH OPHOTYY CYHYLL KbiNbiHAT, an 6051co kanTapbiM OKTYK
XbINbIWYYHYH NOALIUMHUTMHUH 3CKUPULLMH TOMEHOeTYYre
Xapaam beper.

Tak MmaanbiMaTTbl TUAULLTYY KbliMbINAaTKblYka 60nroH Kypoo
aHa nanganaHyy 6otoH4ya MacnopT, KongoHMOOoH e www.
franklin-electric.com canTbiHOArbl TeXHUKanNbIK AOKYyMeHTauusaaH
KapaHbl3

MatiidanaHyy npoyeccuHde COPKbICMaHbIH
Kenyn |Xymyuwdyy 6enyay dalibima CylOKmMyKKa
Gypryna | yekmypynzeH 6onyyza muiiuw. NPSH
MaaHusnepu cakmasnaaHObl2blHa bIHaHbIHbI3.
Sckepmyy
Dzepde copkbicMa bICkbIK CYrOKMyKmapOobl
(40man 60 °Cka 4yeliuH) copAypyy Y4YH
natidanaHbliica, KOP2004Yy MOCMOJIOPAY
OpHOMyYy oJly MeHeH adamOAapOobl
COpKbICMaHbIH 6es1fykmepyHe, mulizuzdupbee
Kepek, aHmKeHU anap bICbIK 6051ywy MyMKYH.

8.3 CopKbICMaHbIH/3MEKTP KbIAMbINOATKbIYTbIH
anameTpu

CopkbicMaHbl XyMyLI4y abanra opHoOTYyyAaH Mypaa
CKBaXXMHaHbIH 6oL 8TMeryH kanubpavH xapAambl MEHEH
TeKWepyy CYHyLL KblfbIHAT.
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8.4 TYTYKTYK KOLWyy

[obywTyH nariga 6onyy kenreny naga 60nroH40 NONMMEpPANK
MaTepuangaH xxacanraH TyTyKTepay nanjanaHyy cyHywtanart.

Monumepduk mamepuandapiaH xacanzaH

mymykmepdy duamempu 4 AliroM 60/120H
CopKbIcManap y4yH 2aHa KOJIOOHyy2a XoJ1
6epunem.

Byn yyypaa copkbicMa KyroO4OH aTalblH TPOCTYH XapAambi
MEHEH KaMCbl3AaHabIpbinraH 6onyyra TMmnLL.

Sckepmyy

Monumepduk MmamepuandapoaH xacas2aH
mymyKkmep XyMyw4y CyroKmyKmyH uw
JKy3yHOe2y memnepamypacbiHa aHa
copkbicmada kebeliyy4y 10% KkepeH2ecy MeHeH
wbIKOO 6ackIMbIHa YbiOall mypaaHObleblHa
bIHaHyy 3apbis.

Orepae copkbicMa MofMMepanK MaTepuangapaaH xacanraH
TYTYKTOP MeHeH GainaHbIWThIpbiraH 60Mco, aHaa Kbicyydy TYTYK
KOLLKYY KOMAOHYINyyra TUimLL.

8.5 CopKbICMaHbI KeTepyy

Kypoo yuypyHAa COpKbICMaHbiH XbifblLbIH XXEHUAETYY YUYH,
30 cM Kken aMec y3yHAyKTarbl TYTYKTY OPHOTYY CyHyLwITanar.

T ofet s
Makcumangyy
0,3 m.

)

TMO07 6517 2220

12-cyp. CopkbicMaHbl BepTukanayy abanga ketepyy xaHa
OpHOTYY

CopkbicMarnblk 6enykTy, 30 CM KeNTeTYTYKK® OPHOTYMraH TyTyK
KaaMbITapAblH XapAaMbl MEHEH KOTOPYHY3.

13-cyp cyp. kapa.



TMO7 6518 2202

13-cyp. CopkbICMaHbl KETEPYY XaHa OPHOTYY

OneKTp KblMMbINAATKbIYTBI COPKbICManblk 6enyk MeHeH
GavnaHbIWTbIpYYyAa, YNyKTep ankanbiWbiThipbinbin
TapTTbIpbINyyra TMinW. Anapabl TapTTbIpyy yuyprapbl TOMEHKY
xagblbanaa kenTupunreH:

TapTTbIpyy
TpTKbI4Y GYpPOOHYH ANamMeTpU yaypy

(Hwm)
5/16 UNF 18

1/2 UNF 50
M8 18
M12 70

M16 150

M20 280

KeHyn Yoeynmyn 6ymkeHO6H KuliuH COPKbICMaHbIH
Gypryna KamepasnapblHbIH OKmowmyayH meKwepuHus.

8.5.1 KabenguH koproo4y niaHKacblH Kypoo XaHa axblpaTyy

Orepfe koprooyy nnaHka bypanrelnapabliH xapaamMbl MEHEH
copkbicmara 6ekureH 6onco, aHga kabenguH Koproovy
nnaHKacblH OPHOTYYHY OLLIOHAOW 3ne BypanreinapAblH xapaambl
MEHEeH aTkapyy 3apbin.

Kopzoouy nnaHkaHbl Kypan 6ymKkeHOeH KUliuH,
COpPKbICMaHbIH KamepaJsiapbl oKmowmy2yH
meKwepuHu3.

KeHyn
6ypryna

8.5.2 YekTypme kabenau TyTawTbIpyy
Grundfos aneKkTp KbiMMbINAaTKbIYTapbl

YekTypme kabenanH XbiMYblKChI3 LUTEKEPUH INEKTP
KbIAMbINAATKbIYTBIH YSICbIHA KUPrM3yyaeH Mypaa, kabenauk
OUPUKMEHM TEKLLEPYY KepEK: an Tasa aHa Kyprak 60onyL kepek.

Kabenau kypoo npoueaypacbiH XeHUNAeTYY YHYH WTekepamH
pe3vHa 6enyKTepyH TOK eTkepbereH CUNMKOH Mannarbly MeHeH
Mamnnoo 3apbin.

Kabengun 6eknTtkeH Bypanreinapabl TapTTbipyy ydypy [HM] MeHeH
TapTTbIPbIHbI3:

MS 402 3,1
MS 4000 3,0
MS 6000 4,5
MMS 6 20
MMS 8000 18
MMS 10000 18

MMS 12000 15

8.5.3 OpryTyy4y eTKkepme TyTyK

Sckepmyy

Opaymyy4y emkepme mymyKkmy Kypan
JXamkaHda, COPKbICMaHbIH MU30yy y4Ymaphbl
Kecun kemmneuw y4YyH Kop2oo4y KapaxammapOobl
nalidanaHyy 3apbii.

Orepae TYTYKTY KeTepryyke Kowlyyaa Kypoody acnantapasi,
MUCarbl, YbIHXbIP TYTYK @4KblYThl KOSIAOHYY Tanan KbifblHCa,
aHaa KnanaHblH KOprycyHaH raHa Keicyyra 60mor.

CopKbICMaHbIH 3MEKTP KbIiMbINAaTKbIYbIH KYWry3yyae xe
e4ypyyae nanga 6onyydy annaHyy ydypnapbliHblH Taacvpu
acTblHAa cannblk TYTYK 6aninaHbiwTapabiH 6oLwoLLyHa xorn
6epunbenr.

Ty346H Ty3 COPKbICMaHbIH UYKN Callbl MEHEH BannaHbIwKaH
OpryTyyuy 6TKepmMe TYTYKTYH OMPUHYM CEKLMSACBIHbIH CalnbIK
©enyryHyH y3yHAyry, COpKbICMaHbIH KNanaHblHbIH KOPMycyHAarb!
cannblk 6enyKTeH y3yHypaak 60nboLuy kepek.

[obywTyH nanga 6onyy kevreny nanga 60nroHa0 NonMMepanK
mMaTepuangaH xacanraH TyTyKTepay nanganaHyy cyHywrtanart.

Monumepduk mamepuandapiaH xacan2aH

mymykmepdy duamempu 4 AliroM 60/120H
CopKbICManap y4yH 2aHa KOJIOOHyy2a XoJ1
6epusem.

Byn y4ypaa keTtepryyteH 6ypanbin YblkkaH COpKbICMaHbl anyyra
MYMKYH 60myn kaHa COpKbICMaHbIH CKBaXMHara Kynan TyLyycyH
60nTYypb00 Y4YH, KaMCbI3JaHAbIPYY TPOCYH, COPKbICMaHbIH
opryTyyu4y 6enyryHyH kopnycyHaarbl aTaiblH KynarbiHaH xe
TewmnrnHeH 6ekunTyy 3apbin. 74-cyp. kapa.

TMO0O 1368 2420

14-cyp. KamcbizgaHabipyy TPOCyH 6ekntyy

Orepae copKbicMa NonMMepanK MaTepuangapaaH xxacanraH
TYTYKTOP MeHeH GainaHbIWThIpbinraH 60nco, aHaa Keicyydy TYTyK
KOLLKYY KOMAOHYINyyra TUmLL.

dnaHeuTepaery chnaHeuTuK TYTYKTepay nangananyyna YekTypme
Kabernb XaHa CyyHYH AEHTI3MNH KOPCOTKYYYHYH TYTYTY YUYYH
otlokTapabl, arepae Gyn kapalTbipbinraH 6onco, Xacoo 3apbis.

8.5.4 CyyHyH AeHraanuHe canbilWTbipManyy Makcumanpyy
Kypoouy TepeHAauK [M]

Grundfos MS 402 150
Grundfos MS 4000 600
Grundfos MS 6000 600

Grundfos MS 6000P 300
Grundfos MMS 600

Franklin anekTp

. 350~
KbIIMbINAaTKbIYTapsI

Tak MmaanbiMaTTbl TMAULLTYY KbliMbINAATKbIYKa 60nroH Kypoo
XaHa nanganaHyy 6otoH4a Macnopt, KonaoHMOAOH xe www.
franklin-electric.com canTbiHAarbl TeXHUKanbIk AJOKyMeHTaunsaaH
KapaHbI3

8.6 KabGengwm 6ekutyy

YekTypme kabenauH xxaHa TpocTyH (an 6ap 6onco) oprytyyuy
©TKOPM® TYTYTrYHe KaaMblTTap MeHeH 6eknTyy y4yH, byn
KaamblTTap 3 MeTp MHTepBarnbl MEHEH Xalrallyycy kepek.
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Grundfos cypam 6otoH4a kabenaun 6ekuTyyre apHanraH

TONTOMAOPAY XETKUPET.

1. TacMaHbIH y3aTa kecurn 60n60roH y4yH 6onylyHya
y3yHypaak 60MroHA0M Kblfbin KECUHUS.

2. BacKbl4Tbl GUPMHYN y3aTa KECUKKE KOKYHY3.

3. TpocTty 15-cyp. kepceTynreHaen YekTypme kabenre
y3aTacblHaH XanrawTbipblHbI3.

(L

Z

LT T T T T

TMO0O 1369 5092

15-cyp. Kabengu 6ekutyy

4. TacmaHbl TpOCTY xaHa kabenau 6up xony annaHTa OpoHys3.
AHAaH KWIAKH TYTYKTY, TPOCTY xaHa kabenau ainaHta aH a3
AereHze 3Ky XOorny Tbirbl3 0POHY3.

5. Kecuru meHeH TacmaHbl6ackbluka KUATM3WHM3 )KaHa TacMaHbl
Kecun canblHbl3.

KabenanH YoH Tyypa KecunuwmnHae TacMmaHbl 6up Heye xony
0poo 3apbin.

Orepae NNacTuk TYTYKTeOp KONAOHYICa, XYKTeM acTbiHAa
TYTYKTOPAYH YOKMYLLYH 3CKe anyy MeHeH Kbliina 6o 6eknTyy
3apbin.

Orepae dnaHeuTVK TYTYK 6annaHbiTap KOngoHynca, aHaa
kabenau 6eknTyy4y KaambITTap ywyHaanm dnaHeuTmk
GavinaHbllTapAblH ap OUPVHUH YCTYHAS raHa 3aMec, OLLOHAOM ane
aHblH acTblHAA Xanralluyycy Kepek.

8.7 CopKbiCMaHbl TYWwypyy

CopKblCMaHbl YOKTYPYYAEOH MypAa aHblH TOCKOONCY3 6TYYCYH
KamCblI3 Kbiflyy YHYH CKBaXXMHaHbIH ainaHabipMa TYTYIYHYH N4ku
anameTpuH kanubpauH xapaaMbl MEHEH TEKLLEPUHNS.

CopKblCMaHbl CKBaXuHara TyLLYpYYae e CKBaXKuHaaaH Ybirapyyaa
aHbl OpryTyy4y 6TKepMe TYTYIYHEH (KeTepryyTeH) kKapMoo 3apbis.
OneKTp KblMMbINAATKbIYTHIH KAGENNH KaHa Cyy eTnec YeKTypyy4y
kabenam 3bisiH KbING0oOo Y4YH, COpKbICMaHbl CkBaXxuHara abainan
TYWYPYHYS.

CopKbicMaHbl a3blIKmaHObIpyy4y kabesuHeH
Kapman mywypyyae e kemepyyae mbiioy
casiblHam.

KeHyn
O6ypryna

8.8 Kypoouy TepeHauk

CyyHYH AMHaMUKambIK AEHr33MM COPKbICMaHbIH XyMyLIYy
OEHr3anHeH ganbiMa xoropy Typyyra Tunnw. 8.2 lNaddaniaHa
mypaaH xepae opHomyy benymay xaHa 171-cyp. kapa.

MuHumangyy 6acbimabl copkbicMaHbiH NPSH miipu cbi3bIrbIHbIH
MYHO346MOCYHeH anbiwart. NWeHNYTYYnyTyH KepeHrecy
0,5 meTpaeH a3 6onb6ooro TMNULL.

OneKkTp KbIMbINAATKbIYTHI ONTUManAyy My3aaTyyHy Kamcbl3
KbIyy Y4YH, COPKbICMaHbl CKBa)XWHaHbIH YbINKaCbIHAH XOropy
opHoTyY 3apbin. 15.2 CopOypynaaH CytoKmyKkmyH
memnepamypacbi/My30amyyudy CytOKmMyKmMyH a2bIMblHbIH
bir1damObiebl 66MYMYH KapaHbl3.

CopKbICMaHbl KepeKTYy TepeHANKTE KyparaHaaH KUnvH,
CKBaXMHaHbIH 6aLl arblH XbIMYbIKCbI3AaHALIPYY KEpek.

KamcbizgaHablpyy4dy TpOCTy GOLIOTYHY3/TYLIYPYHY3 XXaHa aHbl
OEKUTKNYTEPAMH XapAaMbl MEHEH CKBaXXMHaHbIH GallbiHa
OEKUTUHMS.
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Monumepdyy mamepuandapdaH xacasnaaH
mymykmepy 6ap copkbicmanapObl Kypoodo,

COpPKbICMaHbIH Kypoo4y mepeHOuauHe kapama

4e4yuM Kabbin anyydaH Mypoa XyYKmem acmbiHOa
mymykmepAyH 4OKJ1yyCYyH 3CKe aslyy 3apblii.

9. OneKkTp XKabayyCcyH TyTawTbIpyy

Sckepmyy

Anekmp xab0yyHy Kypoo Me32usiuHoe
KOKYCYHaH 3fiekmp a3bi2bl uwmern
KemmnecmuauHe bIHaHbIHbI3.

Sckepmyy

Anekmp xab6dyyHy mymawmsbipyy
JKepaunukmyy yeHemOepae, apexesniepae XaHa
3023 binalibik aduc-3J1eKMPUK apKbIyy
mymawmesipbinyy2a muliuw.

A3bIK YblHanyycy, Makcumanayy *on 6epunreH Tok xaHa cos @
TexHUKanblk 6epunmenepn MeHeH KowyM4a KepHOKYOCYHAe
KepCOTYIreH, an Kypooyy XepanH XaHblHAa )KalnaHblLuKaH
Galukapyy KyTycyHa 6ekutunreH 6onyyra TuimnLL.

Y3rynTykcys nanganaHyyna 6yn anekTp KbliMblnaaTKbluTapablH
KnemmanapbiHaa enyeHreH, Grundfos eHaypywyHyH MS xaHa
MMS aneKTp KbliMbINAaTKblYTapbl Y4yH TapMaKTbIH
YblHaNyycyHaH YeTTeenepAyH Tanan KbifiblHraH uanasoHy,
HOMWHAanNAyy YblHanyyHyH (TapMakTbIH YblHanyycyHa Kupyynepay
aHa kabengepaeru xorotyynapabl KOWo 3cenTereHae)
MaaHucuHeH -10 % gaH +6 % 4YelunHkn apanbikTa 60omoT.

YblHanyyHyH acuMmmeTpusicbiHaH (dasanapabiH KblLlayCyHaH)
KOproo kapawTblpbinrad 6onyyra Tuavw. 9.8 9nekmp
KbIliMblrIOamKblYmabl xaHa kabendu mekuwepyy 66nymyH,
2-MyHKTYH KapaHbl3.

Sckepmyy

Copkbicma xepdemusiceH 6onyyza muluuwl.
CopkbicMa MbIWKbI ©4YP2Yy4Ke
mymawmbipbliyy2a mutuu,
6alinaHbiwumapobiH opmocyHOazbl MUHUMANOyy
keHOel: 6apobik yrondapda 3 Mm.

Orepae TemnepaTypaHblH KbiHanraH 6unguprudtepu (Tempcon)
MeHeH MS anekTp KbiimbingaTkeldTap MP 204 6nory xe
Grundfos anekTp KbIMMbINAATKbIYTbIH OKLLOLL KOProoCy MEHEeH
4oryy aMec OpHOTYMraH, anapabl 3k1 haza MEHEH 4apoo ULITee
YYYH 6ekntunreH 0,47 mk® KoHAeHCcaTOpyHa TyTalThIPyy Kepek.

KoHaeHcaTop, TeMnepatypaHbiH 6GunanpruyvHe TyTawTbipbinran
3ku chbasara TeH TyTawTbipbinraH 6onyyra Tunuw. 16-cyp. kapa.
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16-cyp. KoHgeHcaTopay TyTawTbipyy

3bIMAapAbIH TYCY

KoprowyH Xannak kabenb ©3yH4e 3bImMAaap
1=U KypeHr Kapa
2=1L2 Kapa Capbl
3=L3 Bos Kbl3bin
4 =PE Capbl/xaLbin XKawbin

OnekTp KblMbINAATKbIYTAP TY3 KO& 6epyy, OLIOHAOW ane
««3Be3aa-TpeyronbHuK»cxemachkl 6ooHYa koé Bepyy Y4YyH Aa
apHanraH. Koé 6epyy Tory anekTp KbliiMbINAATKbIYTbIH TOryHaH
4-6xony awar.

OneKTp KblMMbINAATKBIYTBIH KYYNeHyY yoakbiTel 6omKkonayy
0,1 cekHaay Ty3eT. OWOHAYKTAH 3NIEKTP MEHEH KaMCbI3[004Y
ULIKaHanap, apexe katapsbl, KO€ 6epyyae anekTp
KblAMbINAATKbIYTLI TY3 TyTalThIpyyra ypykcaT 6eper.

9.1 XbIWTbIK ©3repTKy4Y MEeHeH nanpanaHyy

Xbliwmsbik e32epmkyyy meHeH SP
KeHyn copKbICMasapbiH natidanaHyyda cCuHycmyk
6ypryna | yninkaHbiH 6oyycy mundemmyy mypde 6onyn
caHanam.

Yy dpasanyy MS anekTp KbliMbINAAaTKbIYTaPbIH XbIWTbIK
©3repTKyY MeHeH navganaHca 6omnor.

Xbliwmbik e32epmky4qy 6ap asnekmp
KbIUMbI10amKkbIYmbl natidanaHyy
wapmmambIHOa HoMuHandyydaH (50 xe 60 I'y)
JKO20pY XbIWMbIK CyHywmanbaium.
CopkbicMaHbI natidanaHyyoa afekmp
KbIUMbII0amKbIYmbl My30amyyHy KaMCbI3
KbIflyy Y4YH, MUHUMAaOyy XbIWmbIK (aHbl
MeHeH 6bupze 351eKmp KblliMbi10amKbIYMbIH
8asibIHbIH alinaHyy XblWmbi2bl) 3/1eKMp
KbIlUMbII0amKbIYMbl CYFOKMYKMYH xemuwmyy
caHbl MEeHeH alinaHblin a2yyHy KaMcbi3 Kbinla
mypaaH, MaaHuze dalibiMa bipacmarsnaaH
6onyyea muiiuuw.

KbiliMbliOamKkbIYmbIH meMnepamypacbiH

KamchbI3 Kbinyy y4yH, Grundfos Pt100 xe Pt1000

6undupa2u4uH opHOMYyHY CyHyW Kbisam.

dzepde xbiwmbik e32epmky4yke TEMPCON
memnepamypa 6undupauyu KupaususnzeH MS
as1eKkmp KbiliMblI0amKbIYbl mymawmbipbli2aH
6os1co, 6undupauyke opHomMysi2aH cakmazbi4y
33pun kemem, 6undupauy uwmebel kanam.
Bundupauymu kalipadaH uwmemekgeHae
6on60lim. Byn 6osico, asnekmp KbiliMbiI0amKbIY4
memnepamypaJsbik 6undupauy MeHeH

Xab0binbazaH kamapbl uwmetim 0e2eHOU
6undupem.

CopKbICMa ULITEH YbIrbin kanball y4yH, COPKbICMaHbIH YbITbIMbl
0,1 X HOMMHanNAyy MaaHWCUHEH TOMOH TYLLeepy MEHEeH ane
3MeKTP KbIMbINAATKbIY 4Aap00 TOKTOLY Kepek. 3blsH KenTupyyre
KOHAOMAYY XbILUTbIK ©3repTKyYy aHblH TMOUHE xapalua
YblHanyyHYH YOKYNyK MaaHUNEPUHWH 3MeKTP KblAMbINAaTKblYbIHA
6onroH TaacupavH cebebun 6onywy MymMkyH. HYokynyk
YblHanyynapablH YOHAYrYy TOMEHKY xaablbanaarsl
Oepunmenepre binanblk YekTenreH 6onyyra TMAULLL.

AnekTp Macumanpyy Makcumanayy
KbIMMbINAATKbIY YOKYNYK YblHanyy du/dt
MS402 650 B casa-dasa 2000 V/us
MS4000 850 B casza-dasa 2000 V/us
MS6000 and MS6000P 850 B chaza-gasa 2000 V/us
MMS6 850 B cpasa-xep 500 V/us
MMS8000 850 B chasa-xep 500 V/us
MMS10000 850 B casa-xep 500 V/us
MMS12000 850 B dasa-xep 500 V/us

ACUHXPOHAYY 3MEKTP KbIMbINAATKbIYTap YYYH

AKblWTbIKTapAbIH KON 6epunreH agmanasoHaopy:
+ 30-50 'y
+ 30-60 Iu.

CbI3bIKTYY ecyL yb6akbiThl: Koé 6epyyre xaHa TOKTOLLKO 3H ken
aereHpe 3 cekyHA.

CunHxpoHayy MS6000P aneKkTp KbIMMbINAaTKbIYTapbl YYYH:

AKblWTbIKTapAbIH KON 6epunreH guanasoHaopy:
+ 55-100 Iy
+ 55-120 .

ChbI3bIKTYY ecyLl y6akbiThl: Koé 6epyyre xaHa TOKTOLLKO 3H ken
aereHpge 3 cekyHA.

HKbIWTbIK ©3repTKyy ©3YHYH TUOMHE xapalua, anekTp
KblMMbINAATKbIY ULWITEN XaTkaHaa kebelireH 4obyLwTyH cebebu
6onyn caHanat. AHAaH 6allka, XblLUTbIK 63repTKYY 3MeKTp
KbIAMbINAATKbIYTHI YblHAMYYHYH YOKYIYyK MaaHUMepUHMH
3bITHAYY TaacupuHe ayyliap Kbinat. AHbl KbILITbIK ©3repTKyY
MEHEH 3eKTP KbIMMbINAATKbIYTBIH opTocyHAa LC-ybinkaHbl
OHOTYY 0y MeHeH 6bonTyp6an kotoyra 6onor.

Tonyrypaak maaneimaT anyy y4yH Cusgm Grundfos
KOMMaHUSICbIHbIH OKYNYYNYry MeHeH 6annaHbilyyHy eTyHeoys3.

TypykTyy MarHntTepu 6ap MS6000P cuxpoHayy
KbIMMbINAAaTKbIYbl XaKLblpaak nongumanaHraH. TemeHaery
xagblbanga kepceTynreH 6apabik TananTap atkapbinrad 6omnco,
CUMHYCOMAAMK YbInKa Tanan KblfbIHOanT.

Grundfos'tyH SPE (SP copkeicma 6enyry + MS6000P
anekTpkbiiMbIngaTkbidbl + CUE XbIWTbIK ©3repTky4y) TyTymaapbl
TemeHAery Tabnuuana KepceTynreH KoliMbINAaTKbIYTbIH
XbILUTbIK ©3repPTKYYYHS XaHa KMpyy napameTprnepuHe 60nroH
TananTapra binanblk kenet. TyTymra 60nroH xxaHa Tapmakka
60NnroH TananTapAbl aTkapraHia CUHYCOMAANK Ybinka Tanan
KbINbIHOANT.
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CuHycouaauk Ybinkacbi3 mwrtee y4yH MS6000P 6onroH
Tanantap

Grundfos
Bupauktep SPE
TyTymMAapbl

MaaHucu

Tytymra 6onroH Tananrtap

YenpeHyH aH
KOropky
TemnepaTypacsbl

ATKapbInbILWbl
Kepek

60/140 [°CI°F]

Kabenaunu
Makcumangyy
y3yHAayry

ATKapbInbILWbl

300/1000 M

Tapmakka 60nroH Tanantap

Makcumangyy 460 [V RMS] ATKapbInbiLWbl
CBbI3bIKTYY YblHanyy Kepek

ATKapbInbiLWbl

dazanap 3 [-] KepeK

XKbIWTbIK ©3repTKy4Yke 6ONroH Tanantap

TypyKTyy TOKTYH
Makcumanayy 620 [VDC] v

YbliHanyycy

©3repTKyYTYH
KNnemmacblHAarbl 94, 650 [VLL] v
)KOFOpKY YblHanyy

ny
KnemmanapbiHaars
MUHUManayy ecyy
yb6akbIThl

100 [ns] v

ny
KnemmanapbsiHgarb! 5 [Vins] v
Makcumangyy dU/dt

KoTopynyyHyH
Makcumanayy 4 [kHZ] v
XKbILWTbIMbI

TapmakTbIk
YblHaNyyHyH
TEernsgenuim

MaccuBayy Terusgee
Kenypecy

KbIMMbINAATKLIYTBLIH KUPYYYY Tanantapbi

Knemmanapparbl
3H XKOropky 1500 [VLL] v
YblHanyy

Knemmanap,qarbl

Makcumangyy dU/dt 6 [Vins] v

* Ap gaviblM KOONCy3AyK, 3NEKTP MarHUTTUK TOCKOOMNAYK X.0.
Kapara XeprunukTyy xxaHa ynyTTyk Tanantapabl atkapyy kepek,
OLLOHAO0M 3Me YblNKaHbl OPHOTYY Tanan KbiMblHbILLbl MYMKYH
(bI3bI-4yyHYy 6acyy y4yH).

» Kabenpep xaHa TyTymayH 6aluka KOMNOHEHTTEPU XKbILUTbIK
©3repTKYY MEHEH KONAoHyYyra TMANLLTYY TYPAe acenTenuiumn
Kepek.

* Jrep kabenaep 300 M y3yH xaHa/xe TapMaKTbIH YblHanyycy
460 B xoropy 60nco, CUHYCOMAAMK YbINKaHbl KOMAOHYY Kepek.

CUE XbIWTbIK ©3repTky4yH SPE TyTYMyHYH KypaMbiHbIHAA
XeHpee

SPE TyTyMy KWAWHKM KOMMNOHEHTTEpP TypaT:
» SPE copkbicma arperaTbl

» CuHycomaayy 4binka

* XKbILWTbIK ©3repTKyY.

CUE XbILITbIK ©3repTKYYYHYH WLIKe KMprudyy 6ooH4a
kongoHmocy 6ap. [lucnnengery Hyckamanapabl OpyHAATbIHbI3.

Kowymya maaneimaT anyy y4yH CUEra kapat Kypoo xaHa
navpgananyy 6otoH4a MNacnopT, KongoHMoHy kapaHbi3.
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9.1.2 6awka eHAYPYYUYHYH 3MeKTP KbIAMbINAATKbIYTapPbI
(Grundfos amec)

Grundfos xe aneKkTp KbIiMbINAATKbIYTEI 6HAYPYYYYIep MEHEH
GannaHblWbIHbI3.

9.2 3neKTp KbIMMbINAATKbIYTLI KOProo
9.2.1 Bup dasanyy anekTp KblMMbinAaTKblYTap

YekTypme bup cdaszanyy MS 402 anekTp KbliMbIngaTkbl4Tap
TEPMOBYYPryyTep MeHeH xababinran xxaHa KoLymya KOprooHy
Tanan Kbin6ainT. Tok 60toHYa ThILLIKbI KOPFrOO Tanan KblfblHraH

1,1 kBT kyb6aTTyynyktarsl MS402 anekTp KbliMbIngaTkbluTaH H6aLuka.

Sckepmyy

KbinanzaH xbliayynyk Kop2oo uwmern
JXamkaHOa 3/1eKmp KblUMbIZIOamKbI4 e4em,
6UPOK aHbLIH KNleMManapbl YbIHanyy
maacupuHOe kasia 6epem. dnekmp
KbIlMbII0amKbI4Y My30a2aHOaH KUUUuH
aemomammabik mypde kalipa uwke kupem.

Bup cdasanyy yektypme MS 4000 anekTp KbliMbIngaTKbl4Tap
KOPrOOHYH ThbILLIKbI TY3Mery MeHeH KOpronroH 6onyyra TuimnLL.
Koproouy Tyamek 6alukapyy KyTyCyHa KblHanraH xxe e3yH4e
6onyyra TunAmL.

4 gonm anameTpu meHeH Franklin PSC anekTp
KbIAMbINAaTKblYTap KOProo aBTomMaThl MEHEH KolynraH 6onyyra
TUANL.

9.2.2 Yy chazanyy aneKkTp KbiiMbINpaTKbIYTap

MS anekTp KbliiMbINAATKbIYTapbl TEMNepaTypaHblH KbiHaNraH
GUNAMPrMYM MEHEH, OLLOHAOM 3Me arn oK Aa XeTKUPUIeT.

3neKTp KblNMbINgaTKbl4TapAblH KWANHKA TUNTEPU KOPTOOHYH
aBTOMaTbIHA, XYKTeMAY KOHTponaoo penecuHe xe MP 204
3MNEKTP KbIMbINAATKbIYbIHBIH KOPrOOHYH 3MEeKTPOHAYK 6roryHa
XaHa KOHTaKTopyHa (-nopyHa) TyTawTbipbinraH 6onyyra TMANLLE

* XyMyLw4y TeMmnepaTtypaHblH KbiHalraH nwtee4y 6VIJ'I,D,VIpI'VILIVI
MEHEH 3IeKTp KblVIMbIJ‘ID,aTKbIHTap.

* TeMnepaTypaHblH XXe as XXOK KbiHasnraH nwrebereH 6VIJ'I,EI,VIPFW-WI
MEHEH 3NeKTp KblVIMbIJ‘ID,aTKbNTap.

* Pt100 6ungupruym MeHeH Xe arn )oK 3feKTp
KbliMbIngaTKbluTap.

MMS anekTp KbliMbIngaTKbl4Tap TeMnepaTypaHbiH KbiHANraH
6ungupruym MeHeH xabgbinrad amec. Pt100 xxaHa Pt1000
ounampruumn Tuewenyy OytoM KaTapbl XeTKupuner.

9.2.3 AneKTp KbINMbINAATKbIYTLIH KOProo aBTOMaTbIHbIH
KepeKTyy Tyypanoonopy.

Mysnak abangarbl 31eKTp KblIMbINAATKbIY Y4YH KOProo
aBTOMaTbIHbIH ULWITE® Y6aKbITbl, ANEKTP KblMbINAATKbIYTbIH
HOMWHanAyy ToryHaH 5 ace alubik 60MroH Makcumangyy ToKTo

10 cekyHpgaH ken 6on6ooro Tuinw. MNanganaHyyHyH Hopmanayy
LapTTapblHAa 3MeKTp KbliMbINAATKbY 3 ceKyHAAaH a3blpaak
annaHyyHyH MakcMManayy XbllWTbirbl MEHEH MLTen 6alTooro
TUANLLL.

Ywyn mananmsl amkap6azaHda aniekmp
KbIliMbIT0amKbIvYKa 6epuni2zeH kenunouk
JKapakcbi3 6o51yn acenmesniuHem.

KeHyn
6ypryna

MyMKYH BOMroH 3H aKLbl bIkMa MEHEH 3MeKTp

KbIAMbINAATKbIYTHI KOProo YYYH, aHblH KOProovy aBToMaTbIH

XOHAe6 TeMeHAe KeNTUPUITEeH KepCceTMenepre binanbik

aTKkapbinyyra TUANLLE

1. KoprooHyH aBTOMaTbIH 3NEKTP KbIMbINAATKbIYTbIH
Makcumangyy TOryHyH MaaHUCUHe KapaTa XeHOeHY3.

2. CopkbICMaHbl 3CenTenuHreH KybaTTyynyk MEHeH Xapbim
CaaTTblH N4UHAE ULLTETUHUS.

3. AHbl 84ypyY y6aKbITbIHa YENWH XbIIyyrnyK KOProoro KOKIroH
TOKTYH M@aHWUCUH Xal TYLYpPYHY3.

4. AHAaH KMAMH MakcuManayy TOKTY aXblpaTKbIYTbIH ULLTEreH
YeknTuH Byn MmaaHugeH 6omkony MeHeH 5 % ra xxoropy
oenrunexms.



KoprooHyH aBTOMaTbIHbIH MakcMmarnayy TOryHyH OpHOTYraH
Makcumangyy »xon 6epunreH MaaHucu anekTp
KbIAMbINAATKbIYTEIH HOMUHANAYy TOryHaH alnooro TUimLL.

Koé 6epyyae «y4 BypuTyK Xbingpi3» cxeMmachl 60toHYa
KYUry3ynyy4dy afekTp KbliMblngaTKelYTapaa Koproovy aBTomaTThbl
XeHIee xoropyaa cypeTTenreHaen atkapbinaT, GUpokK alblikya
KYKTOMAYH penecuHnH makcumarnayy OpHOTYyCcy HOMUHanayy
Tokko x 0,58 Gapabap 6onyyra TMAnLL.

Bawka eHaypyydynepayH (Grundfos amec) 6alukapyy
KyTynapblHAa, KOProoHY XeHA8eHY eHAYPYYUYHYH
KongoHmocyHa xaHa 303 binanbik OpHOTYY 3apbin.

OneKTp KbIMMbINAATKBIYTEI €YY OYPUTYK XbINAbI3» CXemMachl
OoloHYa e Koé Beprvy TpaHcopmaTop apKbinyy TyTawTbipyyaa
ko€ BepyyHYH Makcumangyy xorn 6epunreH ybakbiTbl 2 cekyHaay
Ty3eT.

9.3 YarbinraHpaH Kkoproo

OneKTp KblMbINAATKbIYTHI, %abayyHy Kypoo paioHyHaa
YarbifiraH ypraHd yuyypaa, 3Heprusi MeHeH KaMmcbi300
NUHUANapbIHAATE! YbiHANYYHYH CEKUPUKTEPUHEH KOPrOO YYYH,
OPHOTMO aTaliblH TY3MeK MEeHEH ababinbllbl MYMKYH. 17-cyp.
kapa.
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L3 N
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Yy chaza Bup casa

TMOO0 1357 3605

17-cyp. ALLblKYa YblHanyynaH Koproo Ty3MeryH OpHoTYY

Bu1pok, alublkya YblHanyynaH Koproo Ty3Mery anekTp
KbIMbINAATKbIYTEl YarsiiraHabliH Ty3 TUIYYCYHEH KOProGowT.

AlLLbIKYa YblHanyyaaH Koproo Ty3amery, MyMKYH GonyLuyH4a
3MEeKTP KbIMbINAAaTKbIYKA XKaKblH TyTalUTbIpbiAraH 6onyyra
TUAWLL, MBIHAA XEPTUNUKTYY Spexenep xaHa yeHemaep
cakTtanart.

ALblk4a YblHanyyaaH koproo TyameryH GrundfosToH cypooro
6onor.

OuweHTCce aa, N30nAUUSNO0OHYH XOropKy AeHraanu yuyH MS 402
AMEKTP KblMMbINAATKbIYTaAPbl YYYH, 34 KaH4an kolymMya
yarbinraHgaH koproo Tanan KbinbiH6aunT.

9.4 Kabengu taHpoo

CopKbicMaHbIH 351eKmp kabesnu dalibiIMa HOKKOH
KeHyn abasda 6os10m xaHa aba 60roHYa meuwiemMe y4yyH
Sypryna_ | xemuwaspsiuk myypacbIHaH KeCusIuWKe 33
6onywy ce3cy3 deJie aMmec.

Benrunyy temnepatypana copaypynyyuy 4eripe MeHeH y3ak
GannaHbllwyy Y4yH YeKTypMe kabenb Tyypa KenreHaurvH
TEKLLIEPUHU3.

KabenaunH TyypacblHaH kKecunuiwum (q) KWANHKKA Tanantapra xoon

Gepyyre TMANLL:

1. Cyy eTnec kabenb aneKTp KblAMbINAATKLIYTLIH MakcuMmanayy
ToryHa (l) acenTtenreH 6otoHYa TaHOanNbILWbl KEPEK.

2. KabenguH y3yHayryHaa YsiHanyyHyH xon 6epunreHgeH
kebypeek TyLyycyH 6onTypb00 y4yH, TyypacbiHaH KECUMNWLL
XeTuwTyy 6onyyra TinL.

YekTypMme kabenauH TyypacbiHaH KECUINLLN SNEKTP
KbIAMbINAaTKbIYTapAbIH YblHaMNYYyCyHYH Anana3oHyHa Koynyy4y
9. Snekmp xabodyycyH mymawmsipyy 66nyMyHAe KenTupumnreH
TananTapra xoon 6epyyre TUANLL.

KabenauH Tanan KbinblHraH KECUMNULWKH 1-TUpKeMe KenTupuireH
cxeamarnapaH, YblHanyyHyH TyLlyy MaaHunepu 6otoHya
aHblkTan anca 6onoT.

KuinnHku dopmynaHbl nanganaHbiHbI3:
| = OnekTp KbliMbINAATKbIYTbIH MakCMManayy HomuHanayy Tory.

«Y4 BypuUTYK XKbINabi3» cxemachl 6ooH4Ya koé 6epyy yuyH

| = makcumangyy TokTyH maaHucu x 0,58.

Lx = HomuHanAayy YbiHanyyHyH 1 % Ty3reH YbliHanyyHyH TyLlyycy
6otoHYa acenTenreH kabenauH y3yHayry.

_YeKTYpYnreH kabenaunH ysyHayry
YblHanyyHyH xon 6epunrex
Tywyycy % MeHeH

Lx

g = Cyy eTnec 4ekTypMe kabenauH TyypacbiHaH KeCUnuLu .

W xy3yHAery maaHu meHeH | xaHa Lx MaaHunepanH opTocyHaH
TY3 CbI3bIK KYPry3yHy3. Byn Ty3 CbI3bIKTbIH «g» Or'y MEHEH
KECUMULL YeKNTN KabenauH TyypacbiHaH KECUMULLINHUH KaKbIHKbI
YOH MaaHUCKH TaHLO0O0 YYYH Kbi3MaT Kbiflyyra TUAnLL.

padukTep kMnmHkn dopmMynanapablH Heru3mHae Ty3ynert:
Bup dasanyy anekTp KbliMbInAaTKbIY
U x AU

L=
| x 2 x 100 x(COS cpxg+sin (pxXI)

Yy chazanyy anekTp KblMMbINAgaTKbIy

L= U x AU
p

| x 1,73 x 100 x(cos (pxa+sin (pXXI)

Yu chasanyy YekTypMe aneKkTp KbIMMbINAATKbIY, TYyTaLWTbLIPYY
«y4 OypUTYK XbINAbI3» cXxemacbl 60t0H4Ya 6onoT

L= U x AU
I x 100 x (cos ¢ x p/q + sin ¢ x XI)

L = Cyy eTnec 4ekTypMme kabenguH ysyHayry [M]
= HomuHangblk YbiHanyy [B]

AU = YbIHanyyHyH e3repyycy [%]

| = OneKTp KbIMbINAATKLIYTBIH MakcUMarnayy HoMuHanayy
Tory [A].

cos® =0,9

p = CanblwTblpmanyy kapwbinbik: 0,02 [OM*MM?/M]

q = Cyy eTnec YekTypme kabenavH TyypacbiHaH KECUIULLN
[Mm?]

sing = 0,436

Xl = NHpyktnBayy kapweineik: 0,078 x 10-° [Om/m].

9.5 Bup dasanyy anekTp KbinMbingaTkbiuTbl MS 402
6awkapyy

Sckepmyy

Bup ¢pazanyy MS 402 anekmp KblliMbl10amKbIY,
opoosiopdyH memnepamypachl xo2opyna2aH
yuyp0da KbiliMbli0amKbIYmbl @4ypyy4y Kopao2yy
MeHeH xab0binz2aH, 6yn y4yypoa afnekmp
KblUMbII0amKbIYKa a3blk 6epyy ynaHmabinam.
Dzepade asrekmp KbIliMblII0amKbIY
KOHMpPOsI0OHYyy4yy mymyMOyH Heau3au 6esyay
6os1yn caHasica, aHbl CO3CY3 3CKe anyy Kepek.

Mwucanbl, arepae KOHTPONAOHYYYY TYTYM KOMNPECCOPY MEHEH
TEMUPCU3AEHANPIUYTM ©3YHe KaMTbica, aHAa, arepae CyyHy
6epyyHY KOHTPONAOOHYH Hallka KolyMya YapanapbliH
kapawwTbipb6aca, 6yn KOMNpeccop COpPKbICMaHbIH 3NEKTP
KbIiMbINAaTKbIYbI ©4ypyfireH 6o5co Aa, aHbl KOProOHYH
VWTEereHAUrvHEH NWTOeHY ynaHTar.
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9.6 Bup daszanyy anekTp KbiMMbINnAaTKbl4TapAbl
TyTawTbIpyy

9.6.1 OkM 3bIMAYY Kabenu MeHeH 3NeKTP KbIMMbINAaTKbIYTap

Oku 3biMAayy kabenu meHeH MS 402 anekTp
KblAMbINAaTKbIYTapblHbIH KbIHANraH KOProocy xaHa ULLTeTKNYN
6ap, aHAbIKTaH, TapMakka TY3[4eH-Ty3 TyTawTbipbinrad 6onyuy
MYMKYH. 18-cyp. kapa.
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TMO0O0 1358 5092

18-cyp. Oku 3bIMAYY Kabenn MeHeH 3MeKTp KblMMbinAaTkblyTap

9.6.2 TypykTyy TyTawTbIpblyiraH kKoHaeHcaTopy 6ap PSC
ANEKTP KblAMbINAaTKbIYTaphbI

PSC anekTp KbliMblngaTKbl4Tapbl a3blk TapMarbiHa XyMyLuyy
KOHAEeHCaTop apKbinyy TyTawTbipbiNaT, an y3rynTykcys
nanpanaHyy y4yH acentenreH 6onyyra TMAnLL.

TemeHky *agablban 6otoHua KOHOEeHCaTopAyH TUNen4eMmyH
TaHOaHbI3:

OneKTp KbIMMbINAATKbIY KoHpeHcaTop
(kBT) [mk®] 400 B, 50 I'y
0,25 12,5
0,37 16
0,55 20
0,75 30
1,10 40
1,50 50
2,20 75

MS 402 PSC anekTp kbiimbinaaTkbidtapbl 1,1 kBT asbipaak
KyBaTTyynykTarbl KblHanraH KOprooro 33 xaHa Tapmakka 719-cyp.
KepceTynreHAen TyTawTbipbinyyra TUANULL.
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Capbl/xaLubin

'Kapa

TMO0O0 1359 5092

19-cyp. PSC anekTp KblMMbInAaTkbIy

www.franklin-electric.com xxaHa 20-cyp.
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Capbl/xalbin

20-cyp. Franklin pypmacbIHbIH 3NEKTP KblAMbINAaTKblYTapbl

9.6.3 Yu 3biMAyy Kabenu MeHeH 3aNeKTpP KbIMMbINAaTKbluTap

Yy 3biMayy kabenu meHeH MS 4000 anekTp KbliMbIngaTKbIuTap,
TapMakka aneKTp KbIMMbINAaTKbIYTbIH KblHanraH koproocy 6ap
Grundfos SA-CSIR/SA-CSCR 6alukapyy 6nory apkbinyy
TyTalWTbIpblyyra TUANLL.

Yu 3biMayy kabenu meHeH MS 402 anekTp KbliMbIngaTKbl4Tap

KblHanraH KOprooro 33 xaHa Tapmakka Grundfos SA-CSIR/CSCR

Galukapyy 6nory apkbinyy TyTalTblpblyyra TUANLL.

Yy cpasanyy MS 402 xxaHa MS 4000 anekTp
KblMbInAaTKelYTapabl TyTawTeipyy 9.7 Yu ¢hasanyy anekmp

KbIUMbldamkbidmapObl mymauwmeipyy 66nyMyHAe KenTupunreH

KepceTmernepre blNnanblk aTKapbinar.
= N L
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%Cs
1 2 3 4
21-cyp. CSIR
= N L
IICS lCr
1 2 3 4
22-cyp. CSCR

TMO7 4264 1219

TMO7 4265 1219



9.7 Yu dpazanyy anekTp KbIMMbINgaTKbl4YTapAbl
TyTawTbIpyy

Yy dpasanyy anekTp KbliMbINAaTKbIYTap KOProo TyTyMyHa 33
6onyyra Tunw. 9.2.2 Yy ghazanyy anekmp KbiliMbli0amkbiymap
6enymyH KapaHpl3.

OnekTp xabayyHy MP 204 apkbinyy TyTawTbipyy YYYH yLyn
TY3MeKKe apHalnraH Kypoo xaHa nanganaHyy 6otoHya Macnopr,
KongoHMOoHy oKyy kepek.

CTaH4apTTbik KOProoyy aBToMaTThl NanganaHyyaa anekTp
XabayyHy TyTawTblpyyHY MblHAAH apbl CypeTTenreH cxema
OOolOHYa XYPry3yy Kepek.

9.7.1 AnaHyyHyH 6arbITbIH TeKWwepyy

CopKbICMaHbIH Xymyw4dy 6enyay
nalidanaHbIbIn XamkaHoa dalibiMa moJiyay
MeHeH cyyaa YeKkmypynzeH 6onyyza muliuw.

KeHyn
6ypryna

OneKTp a3blk TapmarbiHa COpPKbICMaHbl TyTalTbIpyyAa anaHyy

BarbiTblH TEKLLIEPYY 3apbiut:

1. CopKbiCMaHbl KYNry3yHys, 6epunyy4dy CyyHyH xaHa
KbICbIMAbIH KONTOMYH YeHEHU3.

2. CopKbICMaHbl 84YPYN XaHa 3MNeKTP KbIAMbINAATKbIYTLIH KN
dasacblH OpyHAApbl MEHEH anMallUTbIpYy Kepek.

3. CopkbICMaHbl KyWry3yHy3, 6epunyy4y CyyHyH xaHa
KbICbIMAbIH KONTOMYH YeHEHU3.

4. CopKbICMaHbl 84YPYHY3.

5. XbIbIHTbIKTApAb! canbIWTbIPHbI3. Bepunyyyy cyyHyH xaHa
KbICbIMAbIH KONTOMYHYH KOPCOTKYYTOPY YOH 6GONroH
TyTawTbIpyy Tyypa Aen acenTenunHeT.

9.7.2 Grundfos anekTp KblMMbINAATKbIYTAPbI - TY3 KOE 6epyy

Ty3 koé 6epyy y4uyH Grundfos anekTp KbliMblngaTKbYTapbIH
TyTalTbIpyy TOMEHKY xaablbanaa xaHa 23-cyp. KenTupunrex
KepceTmenepre binanbik aTkapbinar.

Kabenb/6upukTupyy
A3bIKTbIK 4 xaHa 6 aonm guameTpnepu
Tapmak meHeH Grundfos anekTp

KbIAMbINAATKbIYTapPbI

PE PE (capbl/xaLubin)

L1 U (kypeH)

L2 V (kapa)

L3 W (603)

9.7.1 AlinaHyyHyH 6aebimblH meKwepyy 6enymae cypeTTenreH
blKMa MeHeH ainaHyy 6arbITbiH TEKLIEPUHMN3.

PE L1 L2 L3

g1,

TMO03 2099 3705

23-cyp. Grundfos anekTp KblMbINAATKbIYTapbl - TY3 KOE Gepyy

9.7.3 Grundfos anekTp KbIMMbINAATKbIYTapPbI - K<y4 OYPUTYK
XKbINAbI3» cxeMmachbl 600HYa KOEé Bepyy

«Y4 BypuUTYK XbInabi3» cxemachl 6otoH4Ya koé Bepyy yuyH
Grundfos aneKkTp KbInMbINAATKbIYTAPbIH TYTAWThIPYY TOMOHKY
)agblbanga xaHa 24-cyp. KeNTUPUINTEH KEPCOTMONepre binamnbik
aTKkapbinar.

Grundfos anekTp

BupukTtupyy KbIMMbINAATKbIYTaPbI
anameTtpu 6 aronm

PE Capbl/xawbin

U1 KypeHr

V1 Kapa

W1 bo3s

W2 KypeHr

u2 Kapa

V2 Bos

9.7.1 AlinaHyyHyH ba2bimbiH meKwepyy 6enymae CcypeTTenreH
blKMa MEHeH annaHyy 6arbiTbiH TEKLLEPUHNS.

PE L1 L2 L3

A
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TMO03 2100 3705

24-cyp. «Y4 BYpUTYK XKbINAbI3» cxeMacbl 60toHYa Koé Gepyy
y4yH Grundfos anekTp KbliMblngaTKbuTapb

Oreppe Ty3 Koé Gepyy Tanan KbifblHCa, 3NEKTP KbIMbINAaTKbIY
25-cyp. kepceTynreHaen TyTawTbipbirad 6onyyra TMnnw

PE L1 L2 L3

Ll

TTTTTIT]
| w2 |u2 |v2
PIE Ut v1 (w1

\
\
N\

TMO03 2101 3705

25-cyp. «Y4 BypuUTYK XbINgbI3» cxeMacbl 60t0HYa Koé Gepyyre
apHanraH Grundfos anekTp KbliMblngaTKbYTapbl, Ty3
Koé bepyyae
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9.7.4 Okm kabaTt kabenu meHeH MS6000P CuHXpoHAYY 3neKkTp
KbIAMbINAATKbIYbI

PE L1 L2 L3

TMO7 6468 1920

26-cyp. Grundfos MS6000P 37 kBT xaHa 45 kBT

9.7.5 KabenpuH xe knemmanappbiH 3biIMAapbIHbIH 6enrucus
Mapkeprieecy 6ap aneKkTp KbliMbIngaTKbi4TapAbl
TyTawTbIipyy

Byn yyypaa, arep kabenanH e3ayH4e 3biMaapbiH MapKkuprnee

6enrncus 6onco, anapabl TapMakka TyTalwThlipyyaa, annaHyy
GarbITblH Tyypa KaMcbl3 Kbifyy Y4YH KUAMHKUHW aTKapbIHbI3:

Ty3 KO€ 6epYYHYH 3NeKTP KbIMMbINAaTKbIYTapbl

CopkblcMaHbl TapMakka 6enruneHreH npoueaypara binabik
TyTallTbIPbIHbI3.
9.7.1 AlinaHyyHyH 6agbimbIH mekwepyy 6enymae cypeTTenreH
blKMa MEHeH annaHyy 6arbITbiH TEKLIEPUHN3.
«YY4 OYpUTYK XbINAbI3» cxemacbl 60l0OHYa KOé bepyy Y4YH
3NeKTP KblAMbINAaTKbIYTap
Opoonopay OMMeTpAVH XapAaMbl MEHEH aHbIKTaHbI3 XXaHa
TUAWLLTYY OPOOJIOP YYYH CbIpTKa Yblrapyy4y 3biMaapabiH
TonTomyH 6enrunerus. OpoonopayH 6allbliH XaHa y4yH
6enrnnyy bikmanapabiH 6upu MeHeH aHblikTaHbi3. U1-U2, V1-V2,
W1-W2. 27-cyp. kapa.

ut U2
V1 v2
w1w2

TMOO 1367 5092

27-cyp. KabenavH/knemmanapablH 3biMAapbIHbIH 6enrncus
MapKanoocy - «y4 BypuTyK XbIngbl3» CXeMacbl MEHEH
KO€ BepyyHYH 3NeKTp KbliMblnAaTKblYTapbliHbIH OPOOCY

Orepae «yy BypuTyK XbINgbl3» cXxeMacbl MEHEH KOE BGepyy Tanan
KbIfblHCA, 3biMAap 24-cyp. KOpCOTYNreHAen TyTawTbipblnyyra
TUANLL.

Oreppe Ty3 ko€ Bepyy Tanan KbinblHCa, 3biMaap 25-cyp.
KepceTynreHaew TyTawTbipbinrad 6onyyra TMANLL.

9.7.1 AlinaHyyHyH 6aebimbiH meKwepyy 6enymae cypeTTenreH
bIKMa MEeHeH annaHyy 6arbITbiH TEKLLEPUHU3.
9.7.6 XKan koé 6epyy TyTymy

Bup ane mesrunge 6apabik Y4 paszanapaa YblHanyyHy XeHOereH,
ko€ BepyyHy raHa nanganaHyy cyHywranaT. MeiHaan
Tywypry4tep 6annac KOHTakTOp MeHeH xabapbinraH.

CbI3bIKTYY 6cyy y6akbITbl: 3H ken gereHge 3 ceKkyHn.
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Cus Tonyrypaak MaanbsImMaTThbl Xal ko€ bepruutepam
XeTkupyyudynepaeH xe Grundfos komnaHusicbiHaH ancaHbi3 60oT.

9.8 InekTp KbIMMbINAATKbLIYTLI XXaHa kKabenagu
TeKwepyy

Sckepmyy

— ByroM MeHeH ap KkaHOall uwmeedeH Mmypoa
asblk 6ynazblH 64YPYHY3.

— A3bIK 65102y KOKycmaH uwmen kemuwu
MYMKYH 3Mecmu2uHe bIHaHbIHbI3.

Sckepmyy

SPE copkbicmanapbl Y4YH:

— Byrom meHeH uwmeedeH Mypoa,
KbIUMbII0amKbIYMbIH y4mapbIHOa YbIHanyy
JKOK 9KeHOu2UHe bIHaHbIHbI3.

— A3bIk 65102y KOKyCMaH uwmen kKemuwu
MYMKYH 3Mecmu2uHe bIHaHbIHbI3.

— YbIHasnyycy )oK COpKbICMa apKblnyy
6alikabacmaH cyy akkaH y4ypoa,
COpPKbICMaHbIH KbiliMbINdyy 6es1ykmepy xaHa
3/1eKmp KbllMbII0amKbIY KriemMmanapoa
4YbIHasyy xapambin uwmen 6awmail mypaaH
KOPKYHy4Y Xapanam. YoiHanyyHyH 4oHOy2y
atinaHyy bindamobl2bIHaH KO3 KapaHObl 6os10m.
Ywyea 6atinaHbiwumyy, meckepucuH4ecu
OdanundeHee YeluH KbIUMbII0amKbIYMbIH
Knemmanapbl koonmyy den caHasyyaa muliuuw.



1. A3bIKTaHYYyHYH
YblHanyycy;

BonbTmeTpauH kapaambl MeHeH
hasanapblH OpTOCYHAArbl YblHaNyyHy
enyeHys. bup dasanyy dnekTp
KblMbINAaTKblYTapaa YeHeenep asa
»KaHa HelTpanablH OPTOCYHAa e a3blk
GynarbIHbIH TUOMHE Xapalua aku

KbliMblngaTKbIy )KYKTeM acTbiHAa 60nroHao, YbiHanyy

9. Anekmp xabdyycyH mymawmbipyy 66nyMmyHOe KepceTynreH
AnanasoHayH apaneirsiiga 6onyyra tunnw. KepceTynreH
OmanasoHOoH CbipTKapbl YbIryy4vy YblHanyyHyH
TEPMenyyCyHA®, 3NeKTp KblMMbINAATKbIY KYRYn KETULLN
MYMKYH. YblHanyyHyH Ky4Tyy TEpMenyynepy asbikTaHabIpyy

8 TapMarbiHblH YbIHanyyCyHYH )XamaHAbIrbIH KepceTeT;
& hasaHblH OpTOCYHAa aTkapbinar. .
o N COpKbICMaHbl Oy3yKTyKTap YeTTeTUNIMeNMH4Ye e4ypyn Koy
< BonbTmeTpam anekTp KbliMbINAATKbIYTBIH
& 3apbin.
= KOprooCyHyH aBToMaTbiHAarb
%’ Kfiemmanapra TyTalTblpblHbI3.
Yy chasanyy anekTp KbliMblngaTKkeldTapaa Makcumanayy
KepekTee asacbiHAarbl TOKTYH XaHa MUHUManayy kepekTee
dasacbiHAarbl TOKTYH opTocyHAarsl avibipma 5% faH ken
6onboluy kepek.
Orepae anbipMa YOH e TOK HOMUHanAyyAaH aluca, KUANHKK
By3yKkTykTap naviga 6onywy MyMKyH:
* ONeKTp KbIMMbINAATKBIYTEIH KOProo aBTOMaTbIHbIH
GannaHbIWTapbIHbIH KYNYLLY.
CopKbICMa YbirbilbiHAa TYpyKkTYy 6aceiM  Bup dasanyy asbikTaHyyaa uwitee yuyH 6ainaHbiuTapibl xe
(MYMKYH GonyLuyH4a anekTp Halwkapyy 6noryH anvaluTbipbiHbI3.
KbIMBINAATKLIYTLIH MakcuManayy * Bupuryynepae xe , MyMKYH kaBenauK KoLIKy4Ta xamaH
XKYKTOMYH® LIankeLl Kenyy4dy GainaHbILL.
eH MAYYNYry MEHEH) MEHEH mLTen
AYPYMAYYIYTY ) 3-NyHKTTy Kapa.
XaTkaHga ap 6up dasaparsl kepektenun
KaTKaH TOKTY YEHEHM3. * A3bIKTaHyy YblHanyycy eTe oropy e eTe TOMeH.
. 1-NyHKTTY Kapa.
OneKTp KblAMbINAATKLIYTLIH
MaKCUMangyy XymyLudy Tory pupmanbik * ONEKTP KbliMbINAATKEIYTbIH OPOONIOPYHYH OPOMOPTOCYHAA
KOPHEK4ea6e KepCeTYIreH. Brpuryycy xe y3yry 6ap. 3-nyHKTTy kapa.
» CopKbICMaHbIH 3bisiH 60Myycy aneKkTp KblAMbINAAaTKbIYTbI
allblk4a XYKTeMre anbin kener.
CopKblCMaHbl kKanuTanablk OHA00 YUYYH YeYMHU3.
8 * ONeKTp KbIMMbINAATKBIYTLIH (Y4 dhasanbik) OpOONopyHYH
a KapLUbIMbIrbIHbIH MAaHUCUHUH ©Te YOH YeTTeecy. Kbilina
3 TEKLM XYKTeM 6onyL y4yH pazanapabl TyTawwTbIpyy
§ TapTUBVH anMalTbIpbiHbI3. Arepae kevrev YeTteTunce,
[= 3-NyHKTTY Kapa.

3 xaHa 4-I'IyHKTTap: A3bIKTbIH YblHaJNTYYCYHYH XXaHa KepeKTee TOryHyH HopMmanayy MmaaHunepuHae 4eHeenep tanan KbINbIHOANT.

3. OpOOHYH KapLbIfbIrbl

Cyy eTnec 4ekTypMe kabenau anekTp
KblAMbINAATKbIYThIH KO& 6GepruynHeH

Yy cbaszanyy anekTp KbliMbINAaTKbIYTap YYYH Makcumangyy
XaHa MUHUManayy YoHayktaH vyettee 10 % TeH ken 6onboLuy
kepek. Arepae YeTTeenep HYoH 60CO - COPKbICMaHbI KOTOPYHY3.

KbIAMbINAaTKbIYTbIH KapLblbIrblH, KbIAMbINAATKbIYTBIH KabenvH

§ axblpaTbiHpI3. HekTypme kabenann XaHa YeKTypMe kabenam e3 - e3yH4e YeHeHu3 xaHa byayk

:S 3bIMA@PbIHBIH OPTOCYHAArbI OPOONOPAYH GenyKTEpYH OHAOHY3/ANMALLTHIDLIHEI.

© KapLbIfbIrbiH HEHEHNS. AckepTyy. Bup dasanyy yd 3biMayy arekTp KbliMbingaTksuTapaa

§ XKYMYLLYY OPOO KapLUbIMbIKTbIH 3H TOMEH MaaHUCUH anar.

=

4. N30naumsiHbIH Orepae n3onsumaHbiH kKapwbineirel 0,5 MOwm a3 6onco, anekTp
KapLUbIbirbl Cyy eTnec 4eKkTypMe kabenam anekTp  KblIMbINAATKbIYTLI e kabenamn oHA00 YHYH COpKbICMaHbI

KbIMbINAATKbIYTBIH KOProo KeTepyy Kepek.
aBTOMaTbIHaH aXblpaTblHbI3. Ap GUp XKeprunuktyy yeHemaep xaHa apexenepre binansik,

N (hasa xaHa XepAeTYYHYH OPTOCYHAArbl  y3onaumsiHBIH KAPLILINBIFbIHBIH KaBbi anbiHraH MaaHunepu

S N30MALUMUSHBIH KapLUbINbIraH YeHeHus. BaLwka GOnyLLY MyMKYH.

S KepaeTyy MWweHndTYY

é aTKapbinNraHabIrbiH TEKLLEPUHNS.

s

=
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10. ManpanaHyyra KMprusyy

Bappbik 6ylomaap Aaspaooydy-3aBoano kabbin anyy-eTkepyn
Gepyy4y cbiHoonopAay eTyweT. OpHOTYyyAa KolyM4Ya CbiHaKTap
Tanan KblnbiHGaT.

OrepAae copkbicMa nanganaHbina xxepae Tyypa OpHOTYMraH
6011C0o aHa ToNyry MeHeH XyMyLU4y Yenpere YekkeH 601co, aHbl
Makcumangyy eTYHYH Tyypa kecunuwnHeH 6omxonayy 1/3 ke
XabbIK XbINAbIPrblY MEHEH KO& Bepyy Kepek.

9.7.1 AlinaHyyHyH 6aebimbiH meKwepyy 6enymae cypeTTenreH
blKMa MEHEH ainaHyy 6arbiTbiH TEKLLIEPUHU3.

Oreppae cyyaa apanawmanap 6ap 60nco, XblnAbIpreivTel Cyy
TasanaHraH 60lHYa akbIpbIHAbLIK MEHeH advyy Kkepek. Copkelicma
Tasa Cyy KeTKeHre 4YelnmnH muwrteere Tuimw. Kapuwbl ydypaa aHbiH
6enykTepy 3bisiH 6onyLly xe 6ekMTKkMY knanaH bynraHbin kanyycy
MYMKYH.

AKeinapipreluTel a4yy MeHeH copKbicma YekkeH abanaa
TypraHAbIrbiHa bIHAHbIW YYYH, CYYHYH AEeHM33NNHUH
TOMOHAeeCYH TekLepyy 3apbir.

nyHyH OVNHaAMUKalnblK OEHI33/11M COPKbICMaHbIH Kypoo

OEHraanuHeH xoropy Typyyra tuiuw. 8.2 MatdanaHa mypaaH
Xepee opHOmMyy 66enymMyH KapaHbi3.

AN B AN 2
L3
L2

- 1

|
}

L5
L1

TMOO0 1041 3695

28-cyp. CyyHyH ap kaHaamn AeHrasangepuH canbiwTbipyy

L1: CyyHyH AMHaMUKanblK AEHM33MNMHE canbilWThipManyy
MUHUManZyy KypOOHYH TepeHaurv. 1 M a3 amMec CyHyLuTanraH.

L2: CyyHyH AMHaMuUKarnbIK AEHMI3NMHUH TEPEHAMNTU.
L3: CyyHyH cTaTUKanblk 4EHr39fIMHUH TEPEHOUTN

L4: OeHraanaun Tywypyy. byn cyyHyH AMHamukanbik xaHa
cTaTuKanblk AeHra3NAepUHMH OPTOCYHAArbl abipma.

L5: Kypoouy TepeHank

OrepAe copkbicMa ©3YHYH MakcuManayy eHaypymayynyryHae

CKBaXXMHa MLUTEN YblKKaHra kaparaHaa CyyHyH KeneMyH

YoHypaak bepreHre xeHgemayy 6onco, Grundfos eHAYpPYLIYHYH

MP 204 anekTp KblMMbINAATKbIYbIHBIH KOProo BMOryH Xe «Kypy»

ULWITEBA6H KOProo y4yH baluka TunTerv TyaMeKkTy OpHOTYY

CyHylITanar.

Orepae CopKbICMaHbIH «Kypy» ULITOO46H KOProoCyH OPHOTMOCO,
aHAa CyYyHYH [EeHr33nm CopKbICMaHbIH COPYYyYyKeHAeny
XanratukaH 6enyryHe YenvH TyLyycy MyMKYH XaHa aHblH
KeceneTWHeH copkbicMa abaHbl copaypyn baluTawnrT.

Abacbi 6ap cyy MeHeH y3ak natidanaHyy
KeHyn | COPKbICMaHbIH 6y3ynyulyHa allbin KeJlyycy MyMKYH
Gypryna | xaHa aniekmp KbiliMbLI0amKbIYMbl Xemuuicu3
My30amyyHyH ceb6ebu 6os1ywy MyMKYH.
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11. NanpanaHyy

CopkblCMaHbIH XyMyLU4y 6enyry nanganaHbinbln )xatkaHaa
AanbiMa TONyry MEeHeH CYIOKTYKKa YeKTypynreH 6onyyra TMimLL.

ManpganaHyy wapTTapsl 15. TexHukanbik 6epunmenepu
6enymyHae KenTupunreH.

11.1 MnHumManAabIK YbIrbIM

OneKTp KbliMbINAATKbIYKA KEPEKTYY MY3[00HY KaMCbI3 Kblnyy
YYYH, COPKbICMaHbIH ©HAYPYMAYYYTY XOHre canbiHraHaa

15.2 CopdypyneaH cytokmykmyH memnepamypacsl/
my30amyyuy CytoKmMyKmyH a2bIMbIHbIH bliidamObiebl 6ONYMYHYH
TananTapblH aTkapyy KaMcbl3 KbiNblHAArbl MaaHUaeH TOMeH
TYLWNeere TMANLL.

11.2 TyTtawTbipyynapAabIiH KbIWTbITbl

AnekTp
KbIAMbINAATKbIMTbIH
T™MOM

WwwKe KMPrusyynepayH caHbl

XKbinbiHa 3H a3 aereHae 1. CaaTblHa
3H ken gereHge 100.
KyHyHe aH ken gereHae 300.

MS 402

XKbinbiHa aH a3 aereHae 1. CaaTblHa
3H ken aereHge 100.
KyHyHe aH ken gereHge 300.

MS 4000

XKbinbiHa 3H a3 gereHae 1.
CaartblHa 3H ken gereHge 30.
KyHyHe aH ken gereHge 300.

MS 6000

XKbinbiHa aH a3 gereHge 1 xony
CaaTtblHa aH ken aereHae 120.
CaatblHa 3H ken aereHae 360.

MS 6000P

XKbinbiHa 3H a3 gereHae 1.
CaartblHa aH Ken gereHae 3.
KyHyHe aH ken gereHae 40.

PVC

MMS6

KbinbiHa 3H a3 gereHge 1.
CaartblHa aH ken gerenge 10.
KyHyHe makcumym 70.

PE/PA

XKbinbiHa 3H a3 gereHge 1.
CaarTblHa 3H ken gereHge 3.
KyHyHe aH ken gereHpge 30.

PVC

MMS 8000

XKbinblHa 3H a3 gereHae 1.
CaartblHa 3H ken gerexHge 8.
KyHyHe aH ken gereHae 60.

PE/PA

KbinbiHa 3H a3 gereHge 1.
CaartblHa 3H ken gerexHge 2.
KyHyHe aH ken gereHpge 20.

PvC

MMS 10000
XKbinbiHa 9H a3 gerexnge 1.

CaaTblHa 3H ken gereHae 6.
KyHyHe aH ken gereHge 50.

PE/PA

XKbinbiHa aH a3 gerexHge 1.
CaartblHa 3H ken gereHge 2.
KyHyHe aH ken gereHge 15.

PVC

MMS 12000
KbinbliHa 3H a3 gereHge 1.

CaartblHa 3H ken gereHge 5.
KyHyHe aH ken gereHpe 40.

opoonop | opoonop | opoonop | opoonop | opoonop | opoornop | opoonop | opoonop

PE/PA

XKbinblHa 3H a3 gereHge 1.

Franklin
a CaatblHa 3H ken gereHae 100.

YKabayyHy Tyypanan Kkeperu oK.



12. TexHUKanbIK Tenrnee

Bytom 6apabik KbiI3MaT MEOHOTYHAS TEXHUKANbIK TENNOeHY XaHa
Me3rnnayy AMarHoCTMKaHbl Tanan KelnbanT. ©OHep xannbik
xabayyHyH TeXHUKanbIk TENNeecy KepekTeeuyHYH aimarbiHaa
Kabbln anblHraH YeHeMaepre binavibik atkapblnyyra TUANLL.

Ackepmyy
— A3bIk 65102y KOKycmaH uwmen Kemuwu
MYMKYH 3Mecmu2uHe bIHaHbIHbI3.

Sckepmyy

— CopkbicMa OeH COOJIYK YYYH 3bISTHOYY Xe yyny
CYHOKMYK y4YyH KosnidoHynaaH 6oJico,
copKbicMa 6ynzaHzaH Kamapbl
knaccugukayusinaHam.

Ackepmyy

SPE copkbicmManapbl y4yH:

— Bzepde cu3duH kapAuocmMuMynsimMopyHy3
60s1co, pomopAdy KosT00OH60HY3.

— PomopdyH mez2epuH MazHUMmMYyy HepcesiepoeH
60w KapMaHbI3 )XaHa pomopdy MazHUMmMYyy
6emme xalizawmsbipyyda amusim 6os1yHy3.

— Byrom MmeHeH uwmeedeH mMypaa,
KbIlMbII0amKbIYMbIH yYmapbiHOa YbIHanyy
JKOK 3KeHOU2UHe bIHaHbIHbI3.

— A3bIk 65102y KOKyCcmMaH uwmen kemuwu
MYMKYH 3Mecmu2uHe bIHaHbIHbI3.

— YsiHasnyycy oK COPKbICMa apKbinyy
6alikabacmaH cyy akkaH y4ypoa,
COpPKbICMaHbIH KbIUMbINOyy 6esiykmepy xaHa
351eKmp KbIUMbII0amKbI4 KemMmanapoa
YblHasyy xapamsin uwmen 6awmail mypaaH
KOPKYHy4y Xapanam. YbiHanyyHyH 4oHOy2y
atinaHyy bindamoObi2bIHaH KO3 KapaHObl 6os10m.
Ywyea 6atinaHbiwmyy, meckepucuH4ecu
OdanundeHae YeluH KbIUMbII0amKbIYmbIH
Knemmanapbl Koonmyy den caHaayyaa muliuw.

13. ManpganaHyyaaH Ybirapyy

SP, SPE, SPM, SP-G copkbicManapblH nanganaHyyaaH ysirapyy
YUYH, TapMaKTbIK @XblpaTKbl4Tbl «©4ypynreH» abanbiHa koTopyn
KOKY Kepek.

TapMmak KOLLKyYKa YeMHKM apanblKTa xawrawikaH 6apablk anekTp
3bIMAapbl dabimMa YblHanyy KyvyHae Typat. OwoHayKTaH
XabayyHy KanbICbIHaH Xe ypyKcaTcbl3 Kynrysbel y4yH Tapamapbik
aXblpaTKbl4Tbl BereTTen Koy 3apbin.

14. ToemoHKy TemnepatypanapgaH Koproo

OrepAe copkbicMa naraanaHbinraHgaH KUMMH CakTooro Kokrca,
aHAa cakTaraH xep TOMeOHKY TemnepaTypanapAblH TaaCUpPUHEH
KopronroH 6onyyra TUAKLL ke TOHOOroH CYIOKTYK KytonraH anekTp
KbIMMbINAATKbIYTBIH XKapAamMbl MEHEH 33PUTYYAOH KENUIAMK
6epunreH KOProo MeHeH kaMmcbl3ganrad 6onyyra TUAKLL.

15. TexHukanbIk 6epunmenepu

0,1 —280 m®/c (470 m3/c yennH - SP-G
CopKbICManapbl Y4yH)

Q* 6epyy:

H* kbicbiM: 660 M YenunH

* CopkblcMaHbIH 6enrunyy 6up moaenuHuH 6epyycy xaHa
KbICbIMbl aHbIH pMpMarnbIK KOPHOKYOCYHOE KOPCOTYIreH (3-cyp.
Kapa).

15.1 JoOywTyH AeHraanun

COprICManap.ﬂblH ﬂOGyLLIyHyH AeHraanu:

MaaHunep ThILLKbI XOHre canyy4y KnanaHbl )oK cyyra
YOKTYPYJIreH CopKbiCManapra Kuper.

COpKbICMaHbLIH TYpY L. [AB(A)]

SP 1A <70
SP 2A <70
SP 3A <70
SP 5A <70
SP7 <70
SP 9 <70
SP 11 <70
SP 14 <70
SP 17 <70
SP 30 <70
SP 46 <70
SP 60 <70
SP 77 <70
SP 95 <70
SP 125 79
SP 160 79
SP 215 82
SP 270-G 77
SP 300-G 77
SP 360-G 77

AneKTp KbIMMbINAATKbIYTaPAbIH AOOYLWYHYH AE€HI33Nu:

Grundfos komnaHuscbIHbIH MS xxaHa MMS anekTtp
KblMMbINAaTKbIYTapblHbIH OOYLWYHYH AeHraanu 70 ob(A) awnanT.

Baluka eHAypyy4ynepayH aNekTp KbliMblngaTKbldTapbl: Yilyn
KblMMbIngaTtkeldTapra Kypoo xaHa naganaHnyy 6otoHya MNacnopT,
KonpoHmopaoH kapa.

15.2 CopaypynraH CyloKTyKTYyH Temnepartypachbi/
My34aTyyyy CYIOKTYKTYH arbiMbIHbIH blngaMAabIrbl

CyIOKTYKTYH Makcumangyy TemnepaTypachl xaHa arbiMabiH
MUHMManNAyy bingaaMmabirbl TeMeHae 6epunreH xaasibanga
KOPCOTYIIeH.

OnekTp KblMMbINAATKbIYTB ONTUMaNAyy My3faTyyHy KaMcbl3
KbINYY YYYH, @Hbl CKBaXWHaHbIH YbIMKaCbIHAH KOropy OpHOTYY
CyHywWwITanar.

AebIMObIH Kepcemyn2eH biidamObiebiHa Xemyy
Kenyn | v mkyH 60160201 yuypnapda, myzdamyyyy

6ypryna

Karnmoocmy opHomyy 3apbiil.
Dzepade asrekmp KbiliMblII0amKbIYMbI
muiiuwmyy my30amyyHy KaMcCbi3 Kblyy Y4YYH,

KeHnyn J1IeKmp KbIUMbI10amKbIYMbIH alinaHacbIHOa

Oypryna | yexme (Mucansl, kym) naiida 6051yy KOPKYHyYy

6ap 6os1co My3damyy4y kKanmoo4ymy opHomyy
3apbin.
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CopAypysraH CylOKTYKTYH TeMmnepartypachl

CopkbicMaja xaHa 3MeKkTp KbliMblngaTkbluTa pe3nHa 6enyktepay nanganaHyyHy acke anyy MeHeH XyMyLIYy CYKTYKTapablH
Temnepatypacbl 40 °C TaH awnooro Tununw. TeMeHKy xaabibanabl kapa.

XKymyay cytokTykTyH 40-60 °C apanbirbiHaarb TemnepaTtypacbiHaa COpKbICMaHbl NanganaHyy copkbicMaHbliH 6apablk pe3nHa
6enyKTepyH ap yu xbinga bmp y3rynTykcy3 anmaliTeipyy WwapTbliHAa MyMKYH 60noT.

Kypoo
. OneKTp KbIMMbINAATKbIYTbI
3 ’
NeKTP KbIMMbINAATKbIY alinaHLIn eTyyuy Beg;:z:ar;,;yy Fop:l::::?;nyy
arbIMAbIH bingamabirsl [m/c]
MS 402
MS 4000 (T40) 0,15 40 °C 40 °C
MS 6000 (T40)
60 °C 60 °C
MS4000I (T60)'
1,0 Myspatkbiy kanToouTy  MysgaTKbly KanToouTy
g
MS6000 (T60) OPHOTYY 3apbin OPHOTYY 3apbin
MS6000P (T60) 0,15 60 °C 60 °C
Grundfos 60°C 60°C
0,15 Myspatkbid kantoouTy  MysgaTKbld KanToouTy
2
MS 60001 (T60) OpPHOTYY 3apbin OpPHOTYY 3apbin
0,20 25°C 25°C
PV -
IS C opoorop 0,50 30°C 30°C
PE/PA opoono 0,20 45°C 45°C
poorop 0,50 50 °C 50 °C
0,15 25°C 25°C
_ PVCopoonop 0,50 30 °C 30°C
MMS 8000 geH 12000 yennH 015 20°C 20°C
PE/PA opoornop 0.50 45°C 15°C

" MuHumangyy Teiwkel 6aceim 1 6ap (0,1 MIMa) 6onroxpo.
2 Munumangyy 2 6ap (0,2 MIMa) Teiwkbl 6ackiMaa

5.4.1 ArbiMAbIH bINgamMAabIrbl

Qx 353
V= D2 - d2

[m/c]

Q wm%c Ybirbim

D MM KanToouTyH AMameTpu e CKBaKMHaHbIH AuaMeTpu

d wmm CopkbiICMaHbIH AuameTpu

37 kBm ky6ammyynyay meHeH MMS6 (PVC
opooJiop 2aHa), 110 kBm ky6ammyynyay MeHeH
MMS 8000 xaHa 170 kBm ky6bammyynyay MeHeH
MMS 10000 y4yyH cyroKmyKmyH Makc.
memnepamypachl xo20py0a xadbibanda
Kepcemyn2eH MaaHunepoeH 5 °C ka memMeH
6os10m. 190 kBm ky6ammyynyay meHeH MMS
10000, 220 kBm maH 250 kBm 4yeluHKuU
Ky6ammynyay MeHeH
MMS 12000/50 'y »xxaHa MMS12000/60 'y y4yH

memnepamypachsl xadbibanda kepcemyn2eHO6H

10 °C ka memeH 6os1om.
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16. By3ykTykTapabl Tabyy xxaHa oHA00

Dzepde copkbicMa OeH-COOJIyKKa 3bIsiH e yyny
3ammapdbi copdypyy y4yH KOJIOOHYJIca, aHOa
6yn copkbicMa KupdezeH 6osiyn acenmesiem.

KeHyn
6ypryna

MblHgan yuypaa ap 6up OHA00 YUYH apbl3 TanwbipraHaa,
angblHana copaypynraH CyloKTyK Tyypany MaanbimaTt 6epuiu
Kepexk.

Orepae MblHAam maansiMaT 6epunbece, Grundfos cupmacsi
OH/J00 XYprysyyaeH 6aw Taptanart.

dupmara Kanpa kantapyy MeHeH 6annaHbITyy YbirbiMaapabl
XKOHeTYYy4y e3yHe anar.



Bysynyy Cebebu By3ykTyKkTapAabl 4eTTeTyy

1. Copkbicma nwtebenT. a) CakToo4TOp KYMYN KETKEH. Kynyn keTkeH cakTarbldTapabl anMallTbipblHbI3. Orepae
XaHbl cakTarblyTap Kymyn ketce, anekTp Tapmakka
TyTawWTbIPYYHYH TyyparbIrblH )XaHa Cyy eTnec YeKTypme
kabengu Tekwepyy kepek.

b)  >Kepre XbIrmKbIn aryy TOryHyH Koproo aBToMaTbIH KYMAry3yy.
aBToMaTTbIK e4yprydy (303) nwream.

C)  AS3bIKTbIH XXOKTYrY. XKeprunukTyy anekTp Kamcbl34004Y YIOM MEHEH

GannaHbiyy.

d) OnekTp KbliMbINAATKbIYTbl KOProo 6nory OnekTp KblMbINAAaTKbIYTbl KOPrOOHYH aBTOMATbIH

nwteaun. (aBTOMaTTLIK TYPAS e KO MEHEH) Karipa WLLKE KUPTU3NHUS.
Orepae KbIiMbINAATKbIYTbl KOPrOOHYH aBTOMaTbl kavipa
ywiTece, YblHanyyHy TeKLWepuHu3. Arepae YbiHanyy
YeHempepre Lwavikell kence, 1e - 1h nyHkTTapapl kapa.

e) KoprooHyH aBTOMaThl Xe 3NeKTp OneKTp KbIMMbINAATKBLIYTLIH KOProo aBToOMaTbIH/
KbIMMbINAATKbIYTbIH KOHTAKTOPY Oy3yK.  KOHTaKTOPYH anMaluTbIpbIHbI3.

f)  Xyryaryy Tyamek By3syk. XKypryaryuTy oHA00 e anMaluTbIpyy Kepek.

g) balwkapyy YblHXbIpbl y3yNreH xe 6y3yk. JOnekTp Gupuryynepay TeKLepuHm3.

h)  3nekTp KbIMMbINAATKBIYTLI KKYPYy» CyYHYH OEHI33M1H TeKwepuHmn3. drepae CyyHYH AeHraanm
ULWITEeB816H KOProo CYYHYH AEHraanm Hopmagaa 60nco, CyyHYH AeHra3MMH/AEHr33NANH penecuH
TOMEH 60nroHAyKTaH COPKbICMaHbIH KOHTPONA00 3MeKTPOAAOPYH TEKLLIEPUHNS.
asbIrblH ©4YPYN cangbl.

i)  Copkbicmalcyy eTnec YekTypme kabenb CopkbicMa/kabenan oHOOHY3 e anMaLlTbIPbIHbI3.
3bISiH GOMroH.

j)  KbiimbingaTtkbiy 6alwkapyy 6nory meHeH ©4ypyy TemnepaTypacbiHa xeTyy cebebuH kapoo xaHa
e4yypyy TemnepaTtypacbiHAa 13066 YUYYH COPKbICMaHbl keTepyy 3apbin. «pyHAdoc» XKUYK
TOKTOTYIraH. Kbl3MaTTblik 6o0pbopy MeHeH BalinaHbiLbIHbI3.

k) CopkbicMa KOProo Ty3Mery MeHeH Koproo Ty3meryHyH XeHAeenepyH TeKLLIEPUHNS.
TOKTOTYIraH «MpyHadoc» XKYK kbismaTTbik 60p6GOPY MEHEH

6avinaHblLLbIHbI3.

2. CopkbicMa nwten xaTat, a) OpryTyyuy eTkepme TyTyKTery XKbInablprelyThl a4blHbI3.

OMPOK Cyy XOK. XbINAbIPrbiy xabbIk.
b)  CyyHyH XOKTYry e pesepByapaarbl 3a NyHKTYH Kapa.
CYYHYH AEHI331 6T6 TOM6EH.

c) CopKblCMaHbIH KaTapbiM KnanaHbl CopKbICMaHbl YCYHe KOTOPYHY3 XaHa KnanaHabl Xyyn xe
)abblk abanga TOCMOMOHIOH. anMalUTbIPbIHbI3.

d) Copyyaa TypraH Top Ybinka 6ynraHein  COpKbICMaHbl YCYHO KOTOPYHY3 XaHa TOP YbIMKaHbl XXYYHY3.
KanraH.

e) Copkbicma 3bisiH TapTKaH CopkbICMaHbl OHA00 Xe anmaluTbipyy Kepek.

3. Copkbicma a) CyyHyH AeHraanu TemeHgeecy CopKbICMaHbIH Kypoouy TePEHOUTMH KeOBNTYHY3,
TOMOHAeTYNreH KyTKeHAeryre kaparaHaa kebypeek. ApOCCenaeeHy aTtkapblHpbl3 )Xe COPKbICMaHbl Kblina TOMeH
©HAYPYMAYYIYK MEHEH OHAYPYMAYYIYry MeHeH ballka CopkbiCMa MeHeH
VLLTEreH oK. anmaLTbipbiHbI3.

b)  AnnaHyy 6arbiTbl Tyypa amec. 9.7.1 AlinaHyyHyH 6agbimbIH mekwepyy 6esyMyH KapaHbi3.

c) OpryTyy4y eTkepme TyTyKTery ApmaTypaHbl Xyyn e anMalluTbIpbiHbI3.
apmaTypa 6up a3 Tonyn kanraH xe
TOCMOJOHTOH.

d) OpryTyy4y TyTYK 6up a3 6aTkakka TYTYKTY Xyyn Xe anmatuTblpbiHbI3.

TOSOH.

e) CopkbiCMaHbIH KanTapblM knanaHbl 6up CopKbICMaHbl YCYHO KOTOPYHY3 XXaHa KnanaHAabl Xyyn xe
a3 TOCMOJIOHTOH. anmallTbipbiHbI3.

f)  ©TKepMme TyTyK xaHa copKblcMa CopKbICMaHbl YCTYHKY 6eTke KeTepyHY3 XaHa aHbl Xyyn xe
6aTkakka (YonoHyH 6enyk4yenepyHe) 6up anMallTbIpbiHbI3. OTKEPMe TYTYKTY XYYHY3.

TOJIOH.
g) CopkbicMa 3bIiH TapTKaH CopKbiCMaHbl OHA0O0 e anMaLllTbipyy Kepek.
OTKOPM® TYTYKTE XbIIXKYY KETTU. OTKepMe TYTYKTY TEKLLIepWn xaHa OHAO0HY3.

OpryTyyuy eTkepme TYTYK 3blsiH 60nroH. OpryTyydy eTkepme TYTYKTY anMaluTbipbiHbI3.
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Bysynyy Cebebu

By3yKkTyKkTapAbl YeTTeTyy

4. ©OTe ken Kynrysyy-edypyy. a) Koé 6epyy MeHeH TOKTOLITYH
6acbIMblHbIH OPTOCYHAArbI
anblpMaYbInbik 6Te as.

AlibIpMaybInbIKTbl K66EMTYHY3. ©4ypyyHYH 6acbiMbl
opryTyyuy 6akTarbl )XymyLuyy 6acbiMaaH awnooro TUAKLL,
arn aMu KyuryayyHyH 6acbiMbl CyYHYH XETULLTYY KONeMyH
OepyyHY KamCbI3 KblfiraHAam OLWOHY0NYK xoropy 6onyyra
TUNANLL.

b) CyyHYH AEHI33MUH KOHTPONAOOHYH
3NeKTPOAAoPY Xe pe3epByapaarbl
[OEHr33M1 a1 KOHTPOMNOO0OHYH penecu
Tyypa dMec OpHOTYraH.

CopKbICMaHbl Tyypa Kynryayy xaHa edypyy Y4yH
OEHraaMavH 3aneKTpoAaopy/penecHH OpTocyHAarbl
UHTepBangapabl xeHaeHys. Kapa. CyyHyH AeHraanuH/
[EHr93MNANH penecuH KOHTPONAO0OHYH aNeKkTpoaaopyHa
KypOO xaHa nanganaHyy 6otwH4a [NacnopT, XKeTek4nnuk.
Orepae TokTOWTOPAYH/KOE BepyynepayH opTocyHaarb
WHTepBangapabl aBTOMaTUKaHbIH XapAaMbl MEHEH
©3reTyyre MymkyH 60n60co, CoOpkblCMaHbIH
OHAYPYMAYYNYTYH OpPryTyydy KnanaHzbl TOCYY XOIy MeHeH
TeMeHAeTyyre 60noT.

C) HKblrxbin aryy xe KantTapblM KrnanaHgbIH COprICMaHbI YCYHO KOTOPYHY3 XaHa KrnanaHAbl Xyyn Xe

XapbIMXXapTbinan ayblk abanbiHaa
TOCMOI00.

aliMalTbIPbIHbI3.

d) BakTtarbl angbiH ana 6acbim eTe TeMeH.  bakTtarbl anablH ana 6acbimabl KypOO XaHa 6aKThbl

naipganaHyy 60H4Ya KONMAOHMOrO binanblk TyypanaHbl3.

e) bakeTte kuunHe.

BakTbIH CbIibIMAYYNYryH 6akThl anMaLuTbIpyy e KollyM4ya
6aKTbl OPHOTYY KONy MEHEH kebeTYHY3.

f)  Tapcbingak 6ak 3bisitH 60MroH.

Tapcbingak 6aKkTbl TEKLEPUHMS.

17. bByromay TonTomaooyynap*

My3paTtyy kanToouy

ONeKTp KbIMbINAATKbIYTEI ONTUMAanAyy My3aaTtyyHy,
arpeccusnyy CyroKTyKTapAbl COPAYPYYAa KOPPO3USTIbIK
KOProoHy, 3NeKTp KbliMbINAaTKbIYThI LLNaMO00AOH XaHa
YEKMeHYH xe kebepaunH nariga 6onyycyHaH KOProoHy KaMchbl3
KbINyy Y4YH OpHOTYnar.

Kabenb yuyH
3KM OKOYry MEHeH eTMe dnaHel.

Can-cau etkepme

Xynyynykka TypyKTyy kabenauk KOLWKyY

ONeKTp KbIMMbINAATKbIYTbIH KabenunH YekTypMe kabenb MeHeH
XKbINYbIKCHI3 GainaHbIWLTYy YYYH.

AXblpaTbinMma Kabenpguk KOwWKyY

OneKTp KblMMbINAATKBIYTBIH KabenuH YekTypMe kabenb MeHeH
XbINYbIKCbI3 6annaHbIWTYy YYYH. Brp xaHa ken 3bimayy
kabengep y4yH nanganaHbinar.

KaGenauk Kynry4 Kowkyu

ONeKTp KbIMMbINAATKbIYTBIH KabenunH CyyHyH acTbiHAarbl kabenb
MEHEH XbINYbIKCbI3 6anNaHbIWTYy YYYH. TONTOMAOTY Xenum
MeHeH 6upukme kantanar.

KaGengu keTepryyke 6eKUTyy y4yH KaambITTap

Ap 6up 3 M caliblH opHOTYnaT, 7,5 M y3yHAYry MeHeH
nepdgopaunsinaHraH pe3nHa TacmagaH xaHa 16 6ackbluTaH
TypaT. Bup TonTom 45 M KeTepry4ke acenTenuHreH.

Ybinka, Kolynyy4y KaaMmbITTap

Ka6enu meHeH Pt100/Pt1000 Tepmobunaupruy
TemnepatypaHbl xaHa PR5714 penecuHuH xxe MP204 anekTp
KbIAMbINAATKbIYbIH KOMMNEKCTYY KOProo cancanrbiCbiHbIH
Xapaambl MEHEH 3NeKTP KblMMbINAaTKbIYTapAbl biCyyAaH
KOProoHy KOHTpPONAoOHy aTkapat. KabenauH ysyHayry 20 /40 /
60/80/100 m.

Kypoouy canrbiy

Kabenu meHeH Pt100/Pt1000 tepmobungupruyt MS402,
MS4000, MS6000, MMS10000, MMS12000 Tnbungerun anekTp
KbliMbINAATKbIYTapra OpHOTYyYyra xapaam 6eper.
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Pt100/Pt1000 Tepmobunamnprud yuyH pene-e3reptky4y PR5714
Pt100/Pt1000 6unaupruyTvH curHanbsiH aHanorayk 4-20 MA
CUrHanra xe penenuk curHanra es3repTyyre apHanraH.

Pt100/Pt1000 TepmMoOMNANPrUYTUH KabenuH y3apTyy YUYYH
TONTOM

BunavpruyTH kabenuH Xbl4bIKCbi3 TEPMOOTYPry3yn
GalnaHbIWTLIPYY YYYH.

Pt1000 6MNANPrUYTMH TUPEeY TONTOMY

EPR (3TuneH-nponuneHayy Kay4ykK) CbIpTKbl KANTOOCY MEHEH
TML-B kbinMbIngaTKbluTapabiH Kabengepu

MS 402 (10/15/20/30/40/50/60/70/80/90/110/ 120 m)
KbIMbINAATKbIYbIHBIH YOKTYPME Kabenu y4YyH LUTeKkepy MeHeH
4 G 1,5 kabenu .

MS 402 (1,7 /2,5/5/ 10 m) KbIiMbINAATKbIYbIHBIH YOKTYPME
kabenu y4yH wrekepcus 4 G 1,5 kabenu. .

MS 4000 (10/20/30/40/50/60/70 M) KblMMbINAATKbIYbIHbIH
YekTypme kabenu y4yH wrekepu meHeH 4 G 1,5 kabenu .

MS 4000 (10/20/30/40/50/60/70 M) KbliMbINAATKbIYbIHbIH
YekTypme kabenu yyyH wrekepcus 4 G 1,5 kabenu. .

4000 (50/80/130/150 /170 M) KblAMbINAATKbIYbIHBIH YOKTYPME
kabenu yyyH wrekepcus 4 G 2,5 kabenu.

CbipTbiHaH TedPNOH KanTarbiubl MeHeH MTPI
KbIAMbINAaTKbIYTapbIHbIH Kabenaepu

YekTypme kabenu yuyH (10/20/30/40/50/60/70/80/90/
100/110/120 /200 m) wrekepcus 4 G 2,5 kabenw. .

EPR (3aTuneH-nponuneHAyy Kay4yk) CbIPTKbl KaNTOOCY MEHEH
TML-B kbinMbIngaTKbIuTapAbIH Kabengepu

YekTypme kabenu (10 /20 / 30 m) yuyH wrekepcus 4 G 6,0 kabenu.

YekTypme kabenb (10 /20 /30 /40 /50 m) y4yH wtekepcus 4 G
10,0 kabenn.

Arpeccusinyy CyloKTyKkTap y4yH kabengepavH TonTomy.

YekTypme SP-NE copkbicManap y4yH. TONnTOM anekTp
KbliblNAaTKblYka BainaHbILLTLIPYY YUYYH LUTEKEPU MEHEH, 4 X 2,5 MM?
TecdnoH (PTEF) kanToocyHparbl cyy acteliHAarel kabenaun es3yHe
KaMTbINT.

YekTypme kabenb

Cyy eTnereH kantoopory kabenb
M4yyyy cyyada nanganaHyy YUyH XapakTyy.



TeMnepaTypaHblH OMNANPIUYMHUH Kabenu

AHOAAyK Tacmanap

Koppo3usinbik KOproo y4yH COpKbICMaHbIH XaHa 3nekTp
KbIAMbINAATKbIYTBIH ChIPTKbI 6eTUHAE XalralukaH.

Copkbicmanappabl 6alkapyy KyTycy, 6epunmMenepau
GepyYHYH Moaynaapbl xaHa UHTepdeicTepu, KOMNIEKCTYY
KOproo (Koproo carncanrbiCbl) TY3Mery, XbIWTbIK 63repTKyY,
al Koé 6epyy Ty3mery, KOHAeHCaTopPNopAYyH cancanrbichbl,
TOKTYH TpaHcopmaTopy, Ybinkanapabl

(kapa. blnaiiblk kenyy4dy xabayyHy Kypoo xaHa nanganaHyy
6otoHya MNacnopT, )KeTekunnukTeH kapa).

* KepceTtynreH bytomaap xabayyHyH cTaHaapTTbiK
TONTOMAOOCYHa/TONTOMYHA KUPTU3UIITEH AMEC, XapAamubl
Ty3Mek (akceccyapnap) 6onyn caHanar aHa e3yH4ye bynpytma
Gepunet. Heruaru xo6onop xaHa wapTtap Kenuwumvpae
Yarbinablpblnrad. Tontomgoodynap 6otoHya Tonyk
MaanbiMaTTbl KaTanorgopAoH Kapa.

Yuwyn xapaamybl bytomaap xabayyHyH TONTOMYHYH MUNAETTYY
anemeHTTepu 6onyn caHanbant.

YKapaamubl TY3MeOKTEPAYH XOKTYry, anap apHarnraH Hermaru
»abayynapablH NLWTee XeHAeMAYYIYTyHe TaacupuH
TUATM30ENnT.

18. bByromay kaMpaaaH KepeKkTeo

ByIOMAYH KeTKEH YETMHWUH HETU3TN KPUTEPUIANEPU TOMBHKYNOP:

1. OHAOOrO Xe anmaluTbipyyra kapanbaraH, 6up xe 6up Heve
Kypamablk 66nykTepayH nwte6en kanblLbl;

2. 3KOHOMMKanbIK XXaKTaH nanganaHyy KaxeTcusauruHe anbin
Kenyy4y, OHA0O0rO0 XaHa TEXHMKaMbIK Teineere YbirbiMablH Ken
6onyycy.

Ywyn xabayy, oLoHA0W ane TYNYHAep XaHa TeTUKTep
aKomorusira TapMarbliHAaarbl XXeprunvkTyy Mbli3amaapabiH
TanabblHa binanblk YOrynTynyn xaHa yTunuaaums 6onyuly kepek.
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(9)) enciqaidiay

20. TaHrakTbl yTUNmM3aumanoo 6oH4Ya maanbimaT

Grundfos komnaHusAChI TapasbIHaH KONAoHynyy4y TaHrakTbliH ap KaHpaun TYPYH 6enrunee 6orHYa Xannbl Maanbimat

TaHrak Tamak-all a3blkTapbl MEHEH GaiinaHbiluTa Gonyyra apHanraH aMec

TaHraK'rooqy mMmaTtepuan

TaHrakTbiH/)apgamybl TAaHFaKTOOUY
KapaXaTTapblHbIH aTanblWbl

TaHrakTbiH/)kapAaamubl TAHrakKTOOuy
KapaXaTTaphbl XXacanraH matepuangbiH
TamMranbik 6enruneHuun

Karas >xaHa kapToH
(rodpanaHraH kapToH, karas, 6aluka
KapTOH)

KyTynap/ykekTep, cansiHmanap,
Telemenaep, anabiHa KoryyTtap, Toprop,
¢hukcaTopnop, kanToouy maTepuan

XKebiray xaHa xblray matepuangapsl
(KbIray, ThbIrbIH)

YkekTep (TakTannyy, aHepaaaH, Xbiray
6ynanyy nnutagaH xacanraHgap), angbliHa
Koury4yTtap, TOpAoryyTap, anbliHbin Kotona
TypraH kantangapbl, nnadkanap,
ukcaTopnop

(TOMOHKY ThIrbI3AbIKTarbl
NonNuaTUIEH)

Kantamanap, myLuekTep, XblnTblpaktap,
GawTbikTap, aba-kebykye nneHka,
dukcaTopnop

neHonnacTTaH XacanraH Tewienmenep

x Teirbi3gooyy Tewwemenaep (KblnTbipak A

5 (’KOropKy ThIrbI3ablKTarbl MaTepuarngapblHaH xacanraHaapsbl), aHblH

e NMonuaTUMeH) nynHae aba-kebyk4yenyy XblnTbipak,

= dukcaToprop, TONTypynyy4y matepuan HDPE
(nonucTipon) Thirbizgooyy E !

AnKanbIWTbIpbIAraH TaHrak
(karas kaHa KapTOH/NNacTuK)

«CKUH» TUOMHAEr TaHrak

C/PAP

TaHrakTblH XaHa/ e apAaamybl TaHrakToouy kapaxaTtTapAblH 6enruneHuwiHe keHyn 6ypyyHy cypaHabbl3 (Aaspaooyy 3aBof,
TaHrakka/kemek4dy TaHrakToody kapaxaTtTtapra xasraH 605co).

3apbin 60NroH yyypaa, pecypcTy CakTooO XaHa 3KONornsnbik adpekTnBAyynyk MakcaTTapbiHaa, Grundfos komnaHusachl TaHrarbl xxaHa/
Xe XapAamybl TaHrakToouvy KapaxaTTapAbl kaiTanan KonfgoHo anar.

[aspaoouyHyH Yeuynmu 6otoHYa TaHrarbl, xapAaaMybl TaHrakToOO4y KapaxaTTapbl )kaHa anapfaH xacanraH Matepvangap esrepyLy
MYMKYH. YblHbIrbl MaaneiMaTThl ywyn Kypoo xaHa nangananyy 6otoHya Macnopt, KongoHmoHyH 19. [Jaspdoouy. Mumee meeHemy
GenyMyHAe KepceTynreH Aasp eHAYpYMAY eHAypYYUYAeH TakTan anyyHysaapasl eTyHe6y3. Cypan-6unyy yuyypyHaa eHymayH HOMepuH
XaHa xabayyHy AasipAooyy-enkeHy kepceTyy 3apbi.
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dwnwaqw)prUENh wanbgnLpjwlp:

Mndwwjhl wapGgwwnl ogunwagnnpdtiintg hGinn wwhwwub|no
nGwpncd, wuhpwdtown £ wwwhnyb| uwnytinLg
ww2unwwuntejntup Ywd oginwgnndt| 2wndhgh htnniy, npp
Yuwyniu E gwén gpdwuwmhdwlutph Uywwndwdp:

Grt yndwp hwuytb| £ hwebrwdnpnidhg, wju wtwp £
wwhwwub| hnphgnuwywu nhppned, hwdwwwwnwufuwlu
hEUwpwuuEph Yhpwndwdp, Ywd nunnwéahg nhppntd, pny|
stnwiny, nnwGugh [hutinp etpyh:

Uuhpwdtow E pwgwnt| wndwh ginpyGint Ywd pwnép tnbnhg
puyutbint huwpwynpnpnLun:

AGLwpwultph dpw wyndwh ywhwywudwl Gnuwlwyp
gnigwnpywd £ Lywn 1-nLd:

Ay i —

TMO0O 1349 2495

Lwn 1 Mndwh nhppp wwhwwudwl dwdwlwy
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3. Qwuwnwpnpenid Lawlulutph
W Jwwagpnipjncuutphp
Uwluwynrpjnitup

Lwphiwqgnipwgnid
Syjwy gnLgnidubphu shGinleGip Yupnn k£
hwuqbtgut| dwpnuwug wrnngnipjwl hwdwn
Yyunwluquynn hEinlbwuplubph:
Lwpuwqgnrpwgnid
Syjwy hpnwhwuqutphu shwnleGp upnn £
hwunpuwlw) ElEympwlwl hnuwluphg
yuwuybint wwwnswne b hwuqbglub| dwpnlywug
Yywlph b wnnngnLpywl hwdwn Junwuquynn
hGunlwluplbph:
Uuyunwlgnrpjwl inGhuupyuyh Jepwpbpnjwg
hpwhwuqutp, nnnug sywwnwnnidp Yupnn £
wnwpwglul| uwppwynndwl wpfuwnwlph
hwthwuncd, huswybu bwle npw Juwuncd:
lunphnLpnubp uwd hpwhwuqUubp, nnnlup
nynLphu &U nwpéuncd wphuwwnwupp b
wwwhnynid GU uwppwynpdwl wuywnwuq

2whwaqgnpénidp:

NLwnnnieynLy|

4. Upunwnpwwnbtuwyh dwuhu
punhwunLp mbEnGYnLejnLULEN

Syjw] thwuwwencnep twpwsyned £ Grundfos MS/MMS Jwid
Franklin puynJddnn ElGYunpwownpdhsutpny hwdwipndws SP, SPM
hnpwwnwugpw)hu wndwtph dpw:
Grt wndwp hwdwndws £ Grundfos MS Ywd MMS-hg
nwnpptnynn gulijugwsd wj) wpnwnpnnh ElGhnpw2wndhgnd, h
Uywuwnh nLubgbp, np ElGYwnpwwndhsh lnGhuuhywywu wnyjwiutpp
ywpnn 6U nwpptpyt| lndjw Qruwpyned ppdws ingjwiutphg:
SP, SPM hnpwwnwugpwjht wndwtpp bwhuwwnbujwd Gu 4
njnidhg uyuynn inpwdwagdny (DN 100) hnpwwnwugptpnid
nbnwnpUwl hwdwp W wwwhnyned 6L Jhusle 280 U3/d oph
Jwunwywnpwnpned:
Grundfos-p Jwwnwywpwpned £ SP (SP 1A- SP 215) wndwbinp,
npnup wwwpwunywd Gu ppndwuhytiuht hwdwaniwéphg,
DIN W.Ne1.4301 (AISI 304) Ujnre: Uwnp oph Ywd pinphnutph
gwdn wwnnLuwynepjwdp oph yepwdndw dwdwlwy nw
wwwhnyntd £ dwoybint W pwjpwjdwl nGd pwnan
nhdwgyncuntpnilu:
Uagnptbuhy hennLyutph yGpwdndwu hwdwn dwwnwywpwnyned Gu
wndwtn, npnup ywwnpwuwnywd GU nLdtin [Gahpywod
wnnwwwnubphg, dJwutwynpuwtu*

- SP...N/SP A...N ubphwjh wyndwtn, Unre DIN W.Ne1.4301

(AISI 316);
- SP...R/SP A...R, utphwjh wyndwtn, Ujncpe DIN W.Ne1.4539
(AISI 904L):

Ruwpwynn Ebwl pwjpwjytihnLpjwl ww2nmwwuntejwl hwdwn
ghuyhg wunnny wyndwh hwdwpuwl tnwpptpwy: Yw
Lwwwnwlwhwpdwn E, ophuwy, 6ndh oph yEpwdnuwl hwdwp:
SwwnnLy ywhwugutnh juunwpdwl hwdwp, npnup wnwowunctd
6L bwydpwdrbnplutn wwnpntbwynn Yenunwentph dwppdwlu
wnGpuuninghwyntd, yhpwnyned Gu SP...E uGphwjh wndwtp,
npnugnid hpwwuwgyws Euntptph dwupwdwul dnwsywd
hwdwnpnrpnLl, nnp UGpwnned £ ppndUhyGjwhu ynnwuwn,
Jhunnu, inEdnt W Yepwidhlyw: Mwnwupuwlwnne pninp
ntwnwiutipp, onhuwy' |hutinp, gnpsnn wuhyp W Jhgwlyjuwy
fughyutinp Wwwnpwuwnywsd B ppnduhytiiwht wnnwwnhg:
ElG4unpwywl Jwintpuutnl ntuBu inG$nbwjhu ywnpniwnwy:
rugqwdpltpp ywwnpwuwnywd GU wjbwhuh UjnLphg, npp
hwwnywwbu nhdwgyniu £ pwjpwjdwup W phuhywwnutph
wqnbgnLpjwlp, huy wnwugpwywutpp' whun hwdwhwwsph
W yGpwdhywih hwdwygnpenLuhg:

Cnpwlw vhpwywjnh yw2wnwwunipjwu hwdwn hwwnney
Upwyywd SP A...NE, SP...NE

nhdwgyntl U phdhywwnubph W jnLnGph gpwyhu nwdnyputph
wagnbgnLpjwup: Mndwtnpp Ywnrnigwd GU hGnlyw) yujpGpnud
Jwpwyyws/wuninnndwsd gpnibinwihu oph yndwywhwudw
hwdwp'

74

- pwthnUltph wnpwynyprtnnLd,

= phdhjwwnutph wwhGuwnubpned,

= wnpnntuwpGpwywl d6nbwnynejnLultpned,
- qwpwdubnnud b pEuquiguywjwuuGnned:

YwnnLgywbdpp

Mnduwwjhb wgptquinp Yuquywd wndwh 1 hhnpwdihfuywl
Jwuhg W puynudnn EjlGYunpwownpdhshg 2 (inbu Lywn 1): Mndwh W
ElGyuinpwawndhgh (huinuGpp Uhwgwd Bu Ygwznipeh dhgngny:

Llwnp 2 SP, SPE, SPM wndwbtiph YwnnLgywépp

dhpdwjhu Jwhwluwy

5 6 2 7
Vi / /1 L
/
1 Type Weight Kg
3 Model
4— 50Hz:Q m'/h.H m.n min'
'Q 60Hz:Q m'/h.H m.n min’

984458

GRUNDFOS x

DK - 8850 Bjerringbro, Denmark

v w0 ArC€
\

/7 |
9 10 1

Lluwp 3 SP(SPM) 1A...14 L. SP(SPM) 77...215 wnuwbiph
dhpdwjht Jwhwlwyp

M
~[Tvpe II'CE
2—Pump weight Kg

3— Model:A98699055P21525 |4

50Hz 60Hz |_5
m3/h—

Q
D H m._Q__e
n min'1_§__7

8—MEI > Mp (%) [ o

GRUNDFOS %%

DK-8850 Bjerringbro, Denmark

LYwp 4 SP(SPM) 17...60 wyndwtnph $hpdwjht ywhwuwyp

Yhpp Lywpwagpnipniu

1 Mndwyh nhwywjhu Lowup

2 Pupp, g

3 Unnbh wwjdwuwywu Lowlwynid (npuintn 98699055 —
wnunwnpwuph ntpwuh2 hwdwn, P2 — Qpniundnu
NnLuwunwUu gnpswpwUuh Uowl, 15 — wpunwnpuwlu
wnuwnh, 25 — wpnwnpdwl 2wpwpp)

SwédwhiwywunpinLu

Uwuwnnigned U®/d

Supwdnnd, U

MNunndwl wudwlwlwl hwéwhunipjniup, pnyt -

EuGpqwuwpnnibwyGunniejwu bjwqwagniu gnpdwyhgp

0Q4q, %

Upwnwnnpnn Gpbhp

i P I RN SIES

CnLywjncd oppwlwnnipjwl Lpwllbn




Shwywjhu Lawluwyncd

Mndwh SP
onhuwy 46
ElGywnpww- SP
ndhgnd wyndwh 125
opphlwy
SGuwywjhu 2wpp
Uuwinhsdwulbph pwlwyp
Pnppwgywd npwdwadny
gnnpénn wuhy (A, B, C
wnwyblwgnijup 2)

-9|C

10|AA|N

Ywwnwpnd sdwugnuingnn
wnnuwwnhg
EN 1.4301
N = EN 1.4401
R =EN 1.4539

Nbghut nGwnwutn
SP1A - SP5A
=NBR
E = FKM
SP7 - SP14
= LSR/NBR/TPU
E = FKM
SP 17 - SP 60
= LSR/NBR
E = FKM
SP 77 - SP 215

Rp4

Rp6

Uhwgntd

TMuwnpnipwy Rp (PpX)
TMuwpnipwy R (RX)
Muwnpnpwy NPT (XNPT)
UgwppnLppe Grundfos (GrX)

6"

8"

380-415

Elsuwnpwowindhsh inhwwswihu

Lwpntd [J]

50/60

50

SwbdwhunLpnLu [3g]

SD

SD

92
y4dwn

Qnpéwpydwl Gnwlwyp

[1 =DOL (wudhpwlywl gnpswpyncd)
SD = gnpbwpynid «wuwnn b Gnwlyjniu» upuGdwiny

Shywjhu Lpwluwynrd

3000
wwn/

nnwb

.37
Rp6(6"| 0[P

Mndwh ophuwy 3125E -4 | N

Shwwjhu 2wpp (SPE)

Wuwnhdwulubph pwlwyp

Ywwnwnpnd sdwlugnnynn
wnnuwwwhg
=EN 1.4301
N = EN 1.4401
R =EN 1.4539

NGwnhut Jwubkp
SPE 17- SPE 60
=LSR/NBR

N = FKM
SPE 77- SPE 215

ElGYunpwawndhsh hgnpnipynilp [Ydun]

Uhwgntd

Rp wwnnipwy (RpX)

R wwpnipwy (RX)

NPT wwpnipwy (XNPT)
ElG4unpwwindhsh inhwywswthu
ElGynpwawndhsh hgnpnipiniup [ydn]
Uwnthuubph pwliwy

= Gnynt
Munundwl hwwhunLejnLu

Shwwjhu Lwl SP-G

Ophuwy SP [360-|2 A |G
SGuwywjhu 2wnp

Ubjwlwywu dwhuu wpunwhwjnywd

UB/d

Qnpénn wuhyubph pwuwyp

Qnpénn wuhyh nnGuwyh

AGwnwubnh UjnLep

G = anLp EN-JL 1040

5. Quwpbtpwynpnud b mEnwthnpuncd

51 Quwpbtpwynpnid

Uwppwynpnedp unwlwihu unncgtip thwebpwynpnudp W hBug
uwppwynpneup” Juwudwspubph wnywjniejwl wendny, npnup
Ywpnn GU wnwwgwd (hub) inGnwthnfudwl pupwgpncd:
dPuwpbprwynpniup ogunwhwubnLg wnwyp dwupwdwul unnLgbp
Upwuntd Yupnn BU Juwgws (hut) thwuwnwenebn W dwup nGuwiutn:
GRrb unwgywd uwppwynpnidp sh hwdwwwwnwuhuwuncd d6n
wwwunyhpwdhl, www nhdtip uwppwynpdwl dwnwywpwphu:

GRrb uwppwynpnuup yuwuyb) £ thnpuwnpdwt dwdwuwy,
wludhpwwtu Yuwytp thnhuwnnpnn ugdwytpwniejwlu hbun W
inbnGYwgntp uwnppwynpdwl dwnwlwnpwpnnhu wyn Jwuhu:
Uwwnwywpwnpnnp hpwyntup £ yGpwwwhnd dwupwdJdwul
unnLgbint huwpwdnp Juwudwdpn:

dwprbpywdph ognnwhwldwl ytpwpbpjw| inGnGYwwnynie)niup
winbu pwdhu 16. Qwpbtrwynndwl oqunwhwldwl Jenwptnjw
wnbnGlywwnyncpnLl:

Mndwyh hin wuhpwdtow E Junpyb
qqnianLpjwdp:
Uh Gupwnytp wyndwu wdtbinpn hwpdwstph W hpnwdubph
5.2 Sknwthnpuncd

Lwhiwqqgnrpwgnid

Ulupwdbtwn E htinlb] mnGnwlwl unpdtph L
Yquunuubph uwhdwlwhwynLdubphu® dGnpny
hpwywluwgynn pwpépwgdwl b ptnudwl nL
pErUuwpwhdwl wpfuwnwuplubnh Uywindwdp:

Upqbyncd E pwpépwglby uwppwynnnirdp
n
prUbiny utunLgnn dwintfuhg:

75
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6. Yhpwndwlu nihpwnp

Grundfos-h wpunwnpnipjwlu SP hnpwunwugpwjhU wyndwbpp

Lwhiwwnbugwsd U nnngdwl hhnpnhwdwlwnpagtnph

onwlwwnwlywnwpdwl, gnnLunwihb opgph dwywnpnwyh

hgtigdwl, hnnGhwohpdwl, sUuodwl pwpapwgdwl

hwdwywnpagtph W wpryntbwpGpwywl ogunwagnpddwl wy)

nGwptph hwdwn:

Jbpwunynn htnniyh inbuwyubpp® dwpnip phy dwdnighy ny

wwjrwywnwlug hGnnLyubp wnwug whun Ywd Gpywpwpbip

UGpwnnLyutnh:

9nh Ubp wywagh wnwybjwagnu wwpnluwyneejniup®

- SP 1A - SP 5A. 50 q/U?;

-SP 7 - SP 14. 150 g/U® (htnnLy uhhynuhg wnwugpwywiutn
LSR utnwunwpwun Yuwwnwpdwdp);

- SP 17 - SP 60. 100 g/u® (htnnrYy uhihynuhg wnwugpwlwiltn
LSR utnwunwpwn Yuwwnwpdwdp);

-SP 77 - SP 215. 50 q/U?;

- SP-G (SP 270- SP 360). 50 g/U*:

Uté pwuwyny wwagh ywnpniuwynepejntup bjwagbgunid £

2whwagnpddwU dwdybwnp b wyGuguncd £ wyndwh

wngbwthwydwu yunwlgnp:

Ept ytpwdnynn hEnnLyubkpl nLtuku gpnhg wykih
pwpnén dwénighynipynil, jwpnn £ wwhwlgyby
wybih pwpén hqnpnipjwl EjlEYunpwawndhsh
wmbnwnpnLd:

Mndup' onhg wybih pwpan dwdnighynipyniu nLtukgnn
hGnnLyutph yGpwundwu hwdwn ogunwagnndtint nGwpned,
huunpnud Gup Qtg Ywwyt| Grundfos puytnpnLpejwl hGwn:

hudG|nL onhg wybh wagptuhy hGnnLyubp Untihu wwhwupynid
GU wndwh hwwnniy lnwpptpwyutn* SPA... N, SPA... R, SP... N,
SP...RWSP... E:

Uotuwwnwlpwjhu hEnnLtyutph wnwytjwaniu
gtndwuwnhdwulbpp Updws GU pwdhu 15. SGfubhywlwl
wndjwlbn:

NLwnnLRjNLY|

SPM wynuwbpp bwhuwwnbudwsd U hwupwpryntuwhwlnn
wnnnLtbwpGnnipjwl opjGywnubpnd YEuinpnuwgywd
[nLbwquundwl pupwgpntd rrUh Ywd wiywih |nLénijrh
yGpwdnuwu hwdwp:

SPM yndwybpp s&U Yyhpwnynid fudtGinL gph
fraunmmend ytpwdndwlu hwdwnp:

Mndwtph U2dwd tnEuwyubpp bwhuwwnbujws Gu, wn pyncd®
Junwlgwynp wpwnwnpwywl opjGywnutpnid oguinwgnpsdwlu
hwdJwn:

7. QnpdnnnLpjwl uyqpniLupp

SP, SPM hnpwwnwlgpwjht wyndwtph gnpdnnniejwl uyqpniLpp
hhdudwbd E yeunpnuwhunyu nudh wgnbgniejwl 2unphhy
agnnpdnn wuhyubph rhwyutph Gpywjbupny hnunn htnnLyh
Eutnpghwh thnfuwugdwu Ypw: YUnnpnuwfiunyu nLdh
wgnbgnLpejwl 2unphhy gniLpp UGwnyned £ gnpénn wuhyh
yEuwnnpnuhg nGwh Swjpwdwup: Gnpdnn wuhyh Eunpnuncd
gnjwuntd £ wwpwntd W hGnnyp inGnwthniuyned E nGwh gnpédnn
wlhyp' yepghuhu ysunpnuncd wnlw dupdwl W wpwnwphu
6U2Jwl tnnwppGpnLejwl wagnbgniejwl 2Unphhy: Au2dwu
wyGjwgnrup wnbnh E nLtuunwd Uh gnpdnn wuhyhg UjnLupu
htnnLyh duwdnUwu thnfuwugdwUu wpryniLupntd:

8. StnwnpnuJd

Lwpuwqgnrpugnid

Ushuwnwlplubpp uubinLg wnwyg hwdnqybp, np
Ejltympwutuncgnidt wupwwndwé E: 3wdnqybp,
np Ejunpwulnigdwl wwnwhwlwl
vphwgnidp pwgwnywé E:

Lwhiwqgnipwgnid

SGnwnpdwl pupwgpnid ynduyp wkwnp £
quuyh thwpbpwynpndwl dGg dpUusl nLnnuiéhq
nhppnid nmGnwuwynidp:

Mndwhl Yhg dwinwlwpwpynn $hpduyhl
ywhwuwyp wbwnp E wdpwgyh yndyh
qunwiwpdwl wwhwnpwuncd, hnpwwnwugph
Jwd nEqpynLwuph nbnuyuwydwl quiyph
dnuinwluwypnrd:
SwiawfunLpywl Yepwwithnpuhsh oqunwgnpénidp
wwpunwnhn E SPE wyndybph hwdwn:
UhunLuwpnuyhl qunhs sh wwhwugyned, Gt 9.1

puwidlih MS6000P wwhuwliglph wyntuwlnud
wnwlUg uhUnLuwpnuwyhl qunpsh pwhwagnpédwl
hwdwpn Upqwé pninp wwhwlgubpp
pwywnpwnywé Gu:

8.1 Eltywnpwawnpdhsh U9 hnjugunn htnnLyh

dwwnpnwyh yEpwhuyncd

ElGYunpwawndhsutnh dbp wpunwnnnn gnpswpwunid bwhuwwGu

lgyntd E ny pnLtbwynn htnniy, npp eEpdwuwnhdwuh uhusle —20

°C wuydwu nbwpncd Ywuhuwpgbnwd E ElGYwnpwowndhsh dbp

onh uwnyip:

Jwplwynp E uinnLqbl| Ejlynpwwnpdhsnid

h&nnLyh dwhwpnwyp b wuhpwdtGwnnLpywl

nbwypnLd [pwglub): Oquwgnpdtp dwpnLp gnLp:
Epbt wuhpwdtwn E wywhnyb| uwnsbinLg
wwwnwuwuncpynLl, EiEywnpwawndhsh utp
Jquwnbh E jgul] vhuwyu Grundfos puyGpnipywl

Ynnuhg wrnwpwnpyyué hunnncly hnncyp:
Vlbwgwé ntypbnnid jgubint hwdwp unpbip £
oquwqnnpéb dwpnip gnLp:

36nnLyh |pwignidp wewp £ hpwywlwgyh unnpl
UEpYwjwgywd gnigndutinh hwdwawiju:

8.1.1 Grundfos-h wpunwnpnLejwu MS 4000 L. MS 402
ElGyunpwawnpdhgutin

ElGYwnpwowndhsh (gdwl wugpp ginbyned £ hEnlyw) inGnGpned®

* MS 4000" Ejltywnnwwnpdhsh yeplh dwuncd:

* MS 402" E|ltYywnnpwawndhsh hwwnwyh Yypw:

1. ?bnwqube puynduynn windwp huswbu Uywpwanpduwsd £ Lywp

LgdwU wugpp wtwp E |huh 2wndhgh ytphu yGunned:
2. Mnwntny htnwgntp ywnnLpwywynp jugwup [gdwl wugphg:

3. 3wwnty UGpwnyhgh Uhgngny [gntp hnwgunn henniyp
ElGywmpwownpdhsh UG Uhusle wju nnipu qw jgdwu wlgphg:
St'u Ljwn 1:

4. Upyhlu nGnwinntp |guwl wlgph fugwp U Yhw aqtp
sthntubiny wjn pupwgpnLd wndwh nhppp:

2qUwl Undtuwn

+ MS 4000" 3,0 Lu:

*+ MS 402'2,0 Lu:

Anwlhg hGwnn puynuynn wyndwp wywwunpwuwn £ nGnunpdwun:

MS 4000 MS 402
AREg S S e £
=5
00

TMO0O0 6423 0606

Lywn 5 Ejiyunpwawindhsh nhpep (gytint dwdwliug -
MS 4000 L MS 402



8.1.2 MS 6000 Grundfos EjtGlunpwwndhsubn

Wju nGwpned, Gpp ElGYnpwowndhyp dwnwlwnpwnpyned £
wwhbGuwnhg, wuhpwdtow E unnigb Upw JGg hEnnLyh
dwywpnwyp dhtusle yndwjwhu dwuh ypw Upw inGnwnpnedp:
St'u uywp Lywn 6:

Grundfos-h wwhbuwnhg hwjwpwd yhdwyned
Jwwnwlwpwnynn wyndwbph hwdwp® dwywpnwyu wpntbu
unnLgyuwd E:

Uwwuwpydwl w2huwwnwuplutph hpwywuwgdwUu dwdwuwy
Jwlwpnwyu wuhpwdtwn £ unnigb: SE'u Uywn Lyjwn 6:
ElGywnpwowndhsh Jtg hGnniyh jgdwl wugpp gnudned £
ElGYwnpwawpdhsh UGphu dwuntd:

1. Stnwywtip puynyuynn wndwp huewtu Lwpwagnywsé £
Ulwp 6: Lgdwu wlgpp wtwp E [huh 2wndhsh ytphu yGunned:

2. 3tnwgntp fugwlp |gdwl wugphg:

3. 3wwnncy Uepwpyhsh dhgngny |gntp hndwgunn henniyp
ElGYywnpwownpdhsh Ut UhUsle wju nnipu qw jgdwl wlgphg:
St'u Lywn 6:

4. Upyhu nbnwnntip |guwl wugph fugwup W Yhw dqtip
sthnfutiny wyn pupwgpnid wndwh nhppp:

QqUwu Undbluwn® 3,0 LU:

“wlhg hGwnn puynddnn wyndwp wywwnpwuwn £ nGnwnpdwun:

TMO03 8129 0507

Ljwnp 6 Elsyunpwownpdhsh nhppp (gywl dwdwluwy —MS 6000

8.1.3 Grundfos-h ynnuhg wpwnwnpynn MMS 6, MMS 8000,
MMS 10000 L. MMS 12000 EjGYwnpwwndhsutpp

1. SGnuwnntp ElGYunnpwawndhsp 45° wuyjwu tnwy, nnwtugh
2uwndhsh Japlh dwup nunnyud |huh nbwh Jep: St'u Lywn 7

2. f@nLwgntp wwnpnLpwywynp jugwup (A) L lnEnwnnptp
dwqunU wugph Uby:

3. Uwpntp gnipp (gntip 2wndhgh Ut wjlipwl, Uhlsle np 2windhgh
Jtg qunuynn htnniyp suyuh nnpu g (guwl wugphg:

Upqbyncd E EjGyuinpwpwndhsh Utg jnLn

wwpnLtuwlynn hGnnLyp (gniedp:

4. Jwlbp dwagwnrp W Ypyhu wdpwgpbp wwpnLpwywdnp fugwup A:

NLwnnLRjNLL|

EjGywmpwpwpdhsp Gpwpwnle wwhwwuncdhg
h&wn Ypypu nGnwnnpbnLg wnrwye, gnh vh pwlh
bquwphind unuwydwgntp jhutinh swluwmuwyhu
higywépp b wunnkp jhubnp:

“wlhg hGwnn puynddnn wyndwp wywwnpwuwn £ nGnwnpdwun:

NLwnpnLRjNLL|

TMO03 0265 3605

Ljwnp 7 ElGYunpwowndhsh nhpep [gdwu dwdwuwy — MMS

8.1.4 Franklin puybpnLpjwlu 2wpdhgutp 4 W 6 nynyd
wmpwdwagdny

B2gphwn nknGynyp unwlwine hwdwn bwjh’n Wusdbuwahpn,
hwdwwwunwuhuwl EGYnpwywl 2wndhsh Iwjwpwygdwu W
2whwagnpddwU dGnbwnpyp Ywd thuinphp inGhubhlyuywl
thwuwnwrenrtnh Ywjpned pun hwugth’
www.franklin-electric.com.

Franklin puyGpncpjwl 4 W 6 nynyd npwdwadny puynuynn
ElGYywnpwownpdhsuGnnid hEnnLyh Jwwpnwyp unnigned Gu
hhdbwwnwyh dwywunh W uGpyunnigywd ntghut nhwdnwadwih
Uhol. mwpwénLpjwl swhdwl Gnuwlwyny: IuynnnLpinLuu
hpwywlwgltint bywwnwyny hhdbwwnwyh dwlywinned wugph
Uhony wugywgunid U hwwnney pwunt juwd junwwwpwaénn
Jhusle wju nhwsh nhwdpwagdwhu: Stu uywn Liwnp 8:

Swnywynp E wwhwwub| qgnionipynLl,
npwbuqhp syuwub nhwppwqdwl:

S
3
2
2
=
F
Ljwn 8 hulwwnwyh dwywunhg vhusle nhwdbpwadwu
nwpwénLejwl swhnLd:
Shdlwunwyh dwlywunh wpunwphu dwuhg Uhusl nGghub
nhwdpwadwl swhdwd nmwpwdnLpinLup wbwnp £ hwdwuwn
lhuh unnple UEpYwywgyws wnynLuwyned pepdwd ngjuubppt
SwpwdnLpjnLu
ElEywnpwawnpdhsp Quithp n " e
[[uu]
Franklin 4", 0,25 — 3 Y4 (Ljwn
A 8
10w)
Franklin 4", 3 — 7,5 4w (Uywp 10p) B 16
Franklin 6", 4 — 45 44w (Uywn 10c) C1 35
Franklin 6", 4 — 22 44w (Uywnp 10d) C2 59
10a 10b

TMO0O0 6422 3695

Llwn 9 Franklin puyGpnipjwu ElGYwnpwownpdhsutin

GRE wju htnwynnnrpejntup Uoywd wndbpubphg nnLpu £, www
wUhpwdbown E uwwnwpb 62gpnnudp, huswbu Uywpwanywsd £
pwdhu 8.1.5 Franklin pultnnipywl 8 nynyd inpwdwaqdny
EjGywinnwpwnadhsltn:

8.1.5 Franklin puytpnipjwl 8 nynyd mpwdwqgdny
ElEyunpwowndhgubn

B2gnhwn inbnGynyye unwlwne hwdwp bwh’p Wuduwahpp,
hwdwwwwnwuhuwl ElGYunpwywl 2wndhgh Iwdwpwygdwu W
2whwagnpsddwu dGnuwnyp Ywd thuinnphp tnGhubuhywywl
thwutnwpnrtnh Ywjpntd puwn hwugth® www.franklin-electric.com.

Franklin puyGpnipywl 8 nynyu tnnpwdwagdny

ElGYwnpwownpdhsuGpnd hnjwglnn hennLyh Jwywpnwyh

unncgnedp Yuwnwnydned E hGinlyw Yepwy®

1. MunnLinwyhsh ogqunejwdp hptiny hwubp $hiinpp, npp
nBnwnnywbé E2wpdhsh yoplh dwunwd Yuwwnuyphg wnwy:
GRrE dhiinpnid wnlw £ 21hg, winwhuh $hinnpp hwpludnp £
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(Wv) nqugimg

wwnwntbny hwub): Lhgpwynpwdwl Yuwwnyph nhppp pGipnwé £
uywn Lywn 10:

2. LhgpwynpdwU UGpwnyhsh Swynngp ubnutp Ywwniphu W
|gntp hnjwgunn hnniLyp ElGYwnpwowndhsh UGe: SGu Lywn
10: CUn npnud hwpywdnp sk UGpwpYyhsny swithwaqwug nLdtin
ubnUub| wwnnp, pwuh np nw Ywnpnn £ hwugbgut) yuwudwl
W Jwuwnyph hGpdGwnhyniejwu Ynpuwnh:

3. Lbpwpyhgny pERW ubndtind Ywwnypp hGnwgntp onp
ElGYupwawindhshg:

4. Upyutp hndwgunn htnnLyh |gdwu W onh pwg pnndwu
gnpdnnnLejnLULEpp Uhusl hGnnLyh nnipu quip W
nhwdnwadwjh shain nhppntd hwjiuyip (nGu pwdhu
8.1.4 Franklin puyGnnLpywl pwnpdhsubn 4 I 6 nynyd
wpwdwaqdny):

5. SGnwnptp $hiinpp Unyu inbnned:

“pwlhg hGunn puyndynn wndwp wywwnpwuwn £ wnGnwnpdwun:

B2qnhwn nbntYnye unwlwint hwdwp bwh’p UWuduwahpp,

hwdwwwwunwuhuwl EGYnpwywl 2wndhsh Iwjwpwygdwl L

2whwagnpédwU dGnuwpyp Ywd thuinphp tnnGhuuhywywu

thwuwnwpenprtnph Ywjpnid pun hwugbh’
www.franklin-electric.com.

TMO0O0 1354 5092

Llwnp 10 Lgnudwl thwywuh nhppp

8.2 Stnwnpnidp 2whwagnpddwu ywjpnwd

Lwpuwqqgnrowgnid
Gt yndwylu wuhpwdtzw EwnGnwnnpb; pninph
hwdwp hwuwlbih Juypnid, dhwglunn wqnignp

whwnp E |hup deynLuwgdwé, npwtugh snhush,
ophuwly’ hndwglunn wwuywUhl:

LUwhudws ElGYwnpwowndhsh nGuwyhg, wndwp inGnwnpynid £
nLnwéahg Ywd hnphgnuwywl nhppny: Inphgnuwlywl nhppny
wnbnwnpdwl hwdwp wyhwnwuh ElGYnpwawndhsubph
wupnneowlwl gnigwyp ptipdwd £ unnplt «3nphgnuwywu
nGnwnpdwu htwpwydnpnipjwdp EGHNpwowndhsubn»
wnnLuwyncd:

GRrE wndwp ntnwnpynid £ hnphgnuwywu nhppny, wndwh

Glewjhu wgpp ny Uh nGwpned swtivp £ (huh hnphgnlwywl
hwppenipnLtUhg gwbdn: St'u Lywnp 11:

H f@nujjwnntith nhpp

Uupntjjwwnntih
nhne

TMO00 1355 5092

Llwp 11 SGnwnnpnud
Grb wyndwp wmbnwnpnid U hnphgnuwywu nhppnid, ophtwy®

nGqtpynLwnned, www wju funphnepn £ wnipdned inGnwinntg
hnwgunn wywuwnjwuny:
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Inphgnuwywl nhppny nbnwnpdwu huwpwynpnLpjwdp
ElGywmpwwnpdhgutp:

Glpwjhu Glpwjhu
Elthwpuw- hqnnnL[lannle':n‘ 50 %ghqnnnLrljnleTn‘ 60 3g
2undhe [ylwn] [yien]
MS Pninpp Pninpp
MMS 6 5,5-37 55-37
MMS 8000 22 -110 22 -110
MMS 10000 75-190 75-190
MMS 12000 147 - 250 147 - 250

Gt 2,2 4w hgnpnrpjwdp Franklin puytnpnipjwl 4 nynyd
npwdwagsdny ElGYunpwowndhsh Uhwgdwl hwdwfunipniup
Yuwquntd E opwywu 10 wuqwdhg wdbih, wyu funphnipn £
nnyned inGnwinpb hnphgnuwywu Jwywnpnwyh byuwwndwdp
wnujwaqu 15° wuyjwl nwy, huyp eni| Yunw bjuqgbgut)
hwwnwné wnwugpwjhu tnGnwowndh wnwugpwyuwih dwaytip:
B2gphwn inknGynyp unwlwine hwdwn bwip’n Wusduwahpn,
hwdwwwunwuhuwl EGYnpwywl 2wundhsh Iwjwpwygdwu W
2whwagnpddwu dGnuwnpyp Ywd thuinphp inGpubhyuywu
thwuwnwrpenrtph Ywjpned pun hwugbh’
www.franklin-electric.com.

Cwhwqnpédwl pupwgpncd ynduyh gnpénn
dwup ybwp E donwwybu jhup htnnLyh ko
puynddwé: 3wdnqybp, nn NPSH
LpwlwynLdubpp wwhwwuynid Eu:
Lwpuwqqgnrougnid
Gt yndyl oqunwgnpéynid E tnwp
h&GnnLyutph (40-hg Jhlusl 60 °C) ytpwdndwl
hwdwpn, wuhpwdtown E quwpnwwlps thwyngh
Uhgngny ywupiwnqbit| dwpnywlg hbwpwynp
Ynuwnwlunp yndyh dwubph httn, pwlp np
npwlUp Yupnn GU |hub] nwp:

8.3 Mndwh/ElGYnpwwnpdhsh mpuwdwaghdp

Mndwp w2huwwnwupwihu nhppnid inEnunpbinLg wnwy
funphnipn E tnipdned inpuwdwswithwpyhsh ogunipjwdp unnigb)
hnpwwnwlugph wquwwn pupwgpp:

8.4 hunnnwlywjhu Jhwgnid

UndnLyh hbun yuwwywsd juunhputnh wnwewgdwl nGwpnid
funphnipn E tipdned ogunwignndt| unnnwyutp, nnnup
wuwwnpwunywsd BU wnihdGpwhu UnLptphg:

MnihdGpwyhu Uniphg innnduwlyubkph
oquwaqgnnénrdp pnyjwwnpynid E dhuwyu 4 nynyd
wpwdwaqény yndwybph hwdwn:

WUn nGwpntd yndwp hwpywynp £ wwwhnd& Juwjp puyubinig
hwuwnniy UGunwnwénwwuh oqunLpjwdp:

Lwpuwqqnrougnid

Uuhpwdtzwn E hwdnqyby, nn ynihdGpwyhu
Ujntphg unnnjuyutpp Yupnn Gu nhdwlw
wpuwwnmwlpuyhu htnnLyh thwuwmwgh
gpdwuwmnhdwupht b wndyh dtp gnjugnn
[gwdndwl uzncdp* 10% wwpwpnny:

Grt wyndwp Jhwuntd E wynihdGpwjhu UjnLetnhg unnndwyutph
htiwn, wwnp £ yhpwnyh 2pgwutinuhs unnnjuijuhu wanyg:

8.5 Mndwh pwpbépwgncd

StnwnpJwl pupwgpnid wyndwh 2unpdnudp hGaunwgubine
hwdwn punphnipn £ wnipgned inGnwinpt wyndwhu ny wytih, pwl
30 ud Gpywpnrpjwdp funnnwy:



TMO07 6517 2220

Lwp 12 Mndwh pwpapwgniup b inEnwinpnudp nLnnwaéhag
nhppny:

runnnywywjhu wuncpubph oqunipjwdp, npnup nEnwnpyws Gu
30 ud Gpywpnrpjwdp funnndwywnuunh ypw, pwundpwgntp
wnuwwjhu Jwup:

St'u Ljwn 13:

TMO7 6518 2202

Llwp 13 Mndwh pwpépwgned W inGnunpnid

Mndww)jhu Jwuh htwn ElG4npwwpdhsh Jhwgdwu dwdwuwy
dwutyutpp wtwp £ 6gytU fuwswéle: Lpwug dguwu
UnubUwnubpp pEpdwd U unnpl UEpYwjwgyws wnjnLuwyned®

QqUwl htnjnLuh mpwdwaqghdp 2qUwl UndBln

[Lu]
5/16 UNF 18
1/2 UNF 50
us 18
U12 70
u16 150
u20 280

SwywpnidUu wywninbkinLg htwnn unnLqbp

n
LawnpnueNLL wnuwuwyhl jughluph hwdwnrwlgpnipnLup:

8.5.1 UwnLjuh ww2wmwwuhg dnnh Ununwdp W

wwwdnUnwdnidp

GRrb wwownmwwuhy annp wyndwyhU wdpwgyned £ wyunncinwlubph

oqunrpjwdp, www JwinLfuh yw2wwuwlhy dnnh nGnwnpnidp

UnyUwtu hwpywynp £ juwnwnt| ynnenwyutph dhegngny:
Nupunwwlphs dnnh nbnwnpnLdhg hnn

hwunqybtp yndwuwyhu fughyubpn hwdwnwugp
Gu:

8.5.2 cuynuynn dwintfuh Jhwgnrdp

Grundfos EjlGYwnpwwndhgubn

Uhusl EjlGYwnpwawndhsh puhyncd puynddnn dwintfuh hGpdGunhy
2nblEph tnGnwnpnudp hwpywynn £ uwnnigt) dwinchuwghu
Uhwgnudp® wju wybwp E jhup dwpnep W snp:

Uwintiuh intinwnnpdwl pupwgwywnagp wytih yniphu
nwnaubnt hwdwp 2intyGph nEghuh nGunwuEpp wuhpwdtow £
JnLnG| hnuwup shwnnpnnn uhthynuwjhu puncyndy:

2qbp JwnLhut wdpwgunn dwutyuGnp hGunlyw aguwu
UndtGuwnny [LU]

MS 402 31
MS 4000 3,0
MS 6000 4,5
MMS 6 20
MMS 8000 18
MMS 10000 18
MMS 12000 15

8.5.3 dlntdwjhu junnnywwwp

Lwpuwqqgnrougnid

DUzncduyhlu funnnuuwwpp nGnwnpbnc
dwdwlwly yndwyh unLp tqnbph
Yupuwéputphg unLuwthbnt hwdwnp wbwp £
oquwqgnnéb] wwwnwwuhs uwppwynpnLdubp:

Gt unnnwyutnp unnnjwywujntuph htwn Jhwgdwu dwdwlwy
wwhwUupyh Yhpwnt) Unuinwdwihu gnpshputp, opnhuwy,
2newjwynp funnnywywihl nwpawy, wndwp Yunbih £ ubndt)
Jhwju yuwwniph htbwdwnpuuhg:

ElGYunpwwndhsh vhwgdwu W wugwndwUu dwdwlwy
wnwseowgnn ninpnn UndGuwnutph wagnbgnipejwl hGunlewupny
wuwpnipwywynp unnnwywjhu Jhwgndubph pniwgnidl
wlpnywwnnpbih E:

Buzndwjhbu unnnwywawnh wnwehu ukyghw)h
wuwpnipwywynp dwuh Gpywpnepyniup, npu wudhpwwtu
Jhwunwd E wyndwh UGpphU ywnnipwyhl, swbwnp £ wndwh
Jwuwnrph hEbwdwpduncd wnyw wywnnipwywynp dwuhg
Gpywp:

UndnLyh htun ywwydwsd juunhputnh wnwpwgdwl nGwpntd
hunphnipn £ wnipdnud ogunwignndt unnnwyubp, npnup
wwwnnpwunywd Bu wnihdGpwhu UnLptphg:

MnihdGpuyhl Uniphg punnndwlubph

oquwqgnnénidp pnyjwwnpynid E dhuyu 4 nynyd

wpwdwaqény yndwybnh hwdwn:

Wn nGwpntd unnnwywuintuhg wyunundGind wupwindwd
wnUwp htwpwynn [huh hwut) W wuhuwngtbit wndwh puyutip
hnpwwnwugph Utp, wuhpwdbown £ wupwglt] wwywhnyjwywu
JGunnwnwanwwup yndwh du2ntdwjhb Jwuh hBuwdwnpduncd
gwnuynn hwwnnty prwugph Ywu wugph dbeohg: St'u Lyjwn 14:
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Lwp 14 Uywhnjwywl JGunwnwénwwuh wdpwgniup

Grb wndwp Jhwund £ wnihdGpwihu UnLetphg unnndwyutiph
hGwn, wwnp £ Yhpwndh 2pgwiutnuhy unnnywlyuwhl wagniyg:
LUgw2nLprwydnp unnnwyutph ogunwagnpddwu nbwpned,
YgwonLpptpnd wuhpwdtow E juwwnwnb thnpwyubp puyndynn
dwinttuh W oph dwywpnwyh gnighsh hwdwp, Get nw
Uwhiwwnbuws E:

8.5.4 9ph Jwlwpnwyh hwdbdwwn wnwybjwagniju
UnUwnmwdwjhu fjunpnrpniLun [U]

Grundfos MS 402 150
Grundfos MS 4000 600
Grundfos MS 6000 600
Grundfos MS 6000P 300
Grundfos MMS 600
Franklin E|lGYunpwowndhyltp 350"

B2gnhwn nbntynype unwlwint hwdwp Uwh’p Wuduwaghpp,
hwdwwwwunwuhuwl EGYnpwywl 2wndhsh Iwjwpwygdwl L
2whwagnnddwu dGnuwnpyp Ywd thuinphp inGhubhyuywl
thwuwnwpenprtph Jwipnid pun hwugbh’
www.franklin-electric.com.

8.6 UwinLfuh wdpwyutpp

Cuynudnn dwinifup W vbnnwnwénwwup (Greb wnjw E)
wuncpubpny du2ncdwihu funnnywwwnhu Jhwgutine hwdwn,
wjn wunLpubpp wtwnp £ wnbnwyw)ytu 3 J dhpwlw)pny:
Grundfos inpwdwnpnid £ Jwintfuh wdpwgdwl hwjwpwdnutpp
hwpguwlu nGwpntd:

1. Uwnnbp dwwwybul wjuwbu, nnwbugh Upw
Utpgwidnpniejnilp, npp gnibih Gplujlwlwl Yunpduwse, thup
hUwpwynphuu GpYywn:

2. Stnwnnpbp Yndwylu wnwehu Gpywjbwywl Yuipdwsdph Jte:

3. SGnwlw)bp UGnwnwénwwup puynudnn dwintfuh
Gpywjunipjwdp, huswtu gniguwnnpdwd £ Lywn 15:
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b
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L{wp 15 Uwinthuh wdpwgned

4. Mununbp dwwwytlup U6y wugwd dGinwnwédnwwuh W
dwinchuh 2nipg: WunthGnl wnudwqu Gpyne wugwd wdnip
thwpwprtp wju unnnywyh, JGunnwnwanwwuh W JwiniLfuh
2nLng:

5. wpgntp dwwwytlp Yunpdwdpny yndwyh Ynw b Yuptip
dwwwytlup:

Grbt JwinLfjuh hwunywépp Uts £, dwwywytbup wtwp £ thwpwprb|
Uh pwuh wugquwu:
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GRrE Yyhpwnynid GU wjwuwnhyhg unnnwyutp, wuhpwdtow £
wybh wqwun wdpwyned, hwadh wnubinyg ptnujwbph tnwy
hunnnwyutph Gpywpwgniup:

Gt Uhpwnyntd BU Ygwnippwihu unnndwywihu Jhwgnidutp,
Jwincthuh wdpwgdwU hwdwn wuncputpp wbunp £ wnbGnuywyybl ny
Jhwju jnLpwpwitig)nip Ygwoniprwihu Jhwgdwl Yynpw, wy bwle
nnpwlg nwy:

8.7 Mndwh hgtgnidp

MndwU puynubintg wnwy npw wuwnpgb| wugdwu hwdwn
funphnipn £ wnipdned unnnegl| hnpwwnwlgp pninpuwwwunnn
funnnywyh Utnphl inpwdwghdp inpwdwswthwnyhsh
oquntpjwdp:

Mndwp hnpwwnwlgph Utp hptgubihu Ywd hwubihu wuhpwdtown £
wju wwht) pnutind du2ntdwiht funnndwyuwpwnhg
(runnnywywiuynil):

Mndwp hnpwwnwlgph dtig hetigntip qgniznipjwdp, npwtugh
sJUwubp ElGYwnpwawndhsh dwintbup W wugnwlghy puyndynn
dwintfup:

UpqbynLd £ hpliglby ud, pwpépwglby yndup
n
ulnLgnn dwintfuhg:

8.8 UnUwnwduwjhu lunpnrpjnLup

nh nhuwdhlywywl dwywpnwyp wbwp £ danwwbu gnuyh
wnuuwh w2huwwnwupwihu dwywnpnwyhg pwpép: SGu pwdhu
8.2 SGnwnpnrdp pwhwannpédwl Juynned W Lhwn 11:
Ldwquagniyu dupwdnnedp unnwuncd 8U NPSH wndwh Ynph
punLpwagnhg: 3ntuwhnipjwl ww2wpp wbwp E waquh
wnuyjwqu 0,5 JGunp:

ElGYunpwawndhsh owyunhdw| hnugdwUu hwdwn, wndwu
wUhpwdtwn £ wmbnwnpt| hnpwwnwugph $hiinphg pwpén: Stu
pwdhu 15.2 dbGpwdnynn htnnLyh pbpndwuwnphéwup/hndwglinn
htinnLyh wugdwl wpwanrpynLlp:

Mndwu wuhpwdtawn funpnipjwl ypw inbnwnntinig hbwnn,
wluhpwdti2un E wwnwnt| hnpwwnwugph funnnwywaifuh
hGpdGunhywgned:

f@nLjwgntp/pEnuwpwihtp wwywhnjwywu denwnwénwwup W
wdpwgnbp wju hnpwunwugph funnnjuwywagiuhu ulLEnhsutiph
Jhongnu:

MnihdGpuyhl UynLpbphg wunpwunywéd
funnnuwutnny yndybph intnunpdwlu
dwdwlwly yndyh mnGnwnpdwl funpnLpyjwl

yEpwpbGnjwi nnnanid YuywgubinLg wnwyp
wUhpwdbtwn E hwpyh wnlub) pnujuéph
wqnbgnLpyuwl wundwnny funnnjuyubph
Gpywpwgnidp:

9. ElEyunpwywl uwppwynpnedutph
Uhwignod

Lwpuwqqgnirougnid

Jwdnqybp Upnwluncd, np Ejltunpwlywl
uwppwynpnidubph mbnunpdwl dwdwlwly
Eltympwuuncgdwlt wwwnmwhwpwn dhwgned
wnbknh nLuGuwy sh upnn:
Lwpuwqgnirpugnid
Ejtyumpwuwppwynpndwl vhwgnedp wbwnp £
hpwlwuwgyh dhuyu dwulwqbn EjlGuinphyh
Ynnuhg, E4UY4 L nbnwlwl Unpdphtu L
Jquunuubpht hwdwwwwnwufuwl:

Ulntgdwu jwpniup, wnwybjuagniju pnyjwunntih hnuwpp W cos
¢ Uogwé BU lnBuuhywywu ndjwiubpny |pwgnighy ywhwuwyh
dpw, npp wbwp £ wdpwgyh yunwywnpdwl wwhwpwuncd, npp
gwnuyncd £ nmGnwnpdwl Jwjnh dnnwywjpncd:

Swgh jwpntdhg 2tnnLdutnh wwhwgynn pugpynyenp
Grundfos-h wpwnwnpnipjwlu MS WL MMS ElGYunpwwnpdhsutph
hwdwn, npp swithyb| E wlpunudte ogunwagnpsdwl dwdwlwy wyn
ElGYynpwawndhsubph uGndwyutbph ypw, gunnudned £
wljwlwywl jwnpdwl wndbphg -10 %-hg Uhusl. +6 %



uwhdwuuGnnud (UGpwnjw) gwugh jwpdwu UG pnyjundwspubpp
W dwinLhublGpnud Ynpneuwnutipp):

MEwp ELwhiwwnbudh ww2unwwuncenitl jwpdwlu
wuhdGunphwjhg (thniEph 26nnidhg): Stu pwdhu

9.8 Ejtlywinpwpwndhsh W dwncfup uinnigned, Yeun 2:

Lwpuwqgnrowgnid

Mndyp whwp E jhup hnnwlygywé:

Mndyp wbwnp E vhwgyh wpunwphlu
wlpuwnhshlu, hwwlyutnh vhol Ujwqugnryu
pwgwyp' 3 Ud pninp plurubph ypw:

Grb gtpdwuwnhswuh Uepjwnnigyws nyhsutpny (Tempcon) MS
ElGywnpwowpdhsutnp mGnwnpywsd U wnwug MP 204 pinyh
ywd Grundfos ElGyunpwwndhsh hwdwudwl wyw2unwwuncpjw,
nnwup hwpywynn £ vhwgut| 0,47 Uyd ynunGUuwwnnph, npp
Nty E wnpdt] Gpyne $wabph hGn w2tuwnGine hwdwp:
UnuntUuwwnpp wtwp EJdhwgyh Gpyne $wqtphl, npnug
Uhwguwé E gbpdwunhéwuh indhyp: SE'u Ljwn 16:

0,47 uyd
E3NETIT
4
AV 4

B ITITITIITIT J/

= T T
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L{wp 16 UnunGUuwwnnph Jhwgned

2hnkiph gnijutpp

Ywuwwp Swithwy dwinifu Unwluéhu ghnkp
1=1U Cwawlwlwagntju Ul
2=12 Ul Enhu
3=L3 Unhupwanyju Lbwndhp
4 =PE AEnhU/yuliwgy Ywlwy

ElGYyunpwowndhsubpp bwhuiwwnbuywé Gu huswbu wudhpwywl
gnpdwnpyuwu, wjlwbu £] «wuwnn W Gnwlyniu» upubdwyny
gnpdwnyuwu hwdwn:. @npswpydwl hnuwlpp 4-6 wugqwu
gGpwquugntd E ElGYunpwwndhsh wujwuwywl hnuwuph
wndtpp:

ElGYunpwowndhsh pwihwnph dwdwluwyp Ywagdned £ Unwin

0,1 Jwjpyjwu: Nruwnh ElGYnpwutnignn dGnbwnyniejnLbltpp,
npwtu optup, pnywwnnid U gnpswnyUwu dwdwuwy
ElGYwnpwowndhsh nLnnuyh Jhwgned:

9.1 Cwhwgnpénid hwewhunipjwl YEpwwithnfuhgny
Swiwpiwwuntpyuwl YEpwwihnfuhsny SP

wyndybpp gnpéwplytijhu uhtniu $hpnpp

wuwpnunuwnhp E:

Bnwdwq puyndynn MS Elaywnnpwzwndheutinp Yuntith £
2whwagnnédt hwwhunipjwu YEpwwihnfuhsyny:

Swéwpuncpywl Yepwwihnfuhsny
Ejltympwpwndhsh owhwgnpédwl nEdhdnid
wljwlwlwuhg pwnpén hwawpuncpynLu
funphncpn sh wipyncd (50 Yuwd 60 3g): Mndwyh
2whwagnpédwl pupwgpnid Ejlkjunpwwndhsh
hnuwgdwl hwdwnp 2w unplenp E, nnybuqh
Uywquagnryu hwdwpuncpyniup (huly npw hGur
Ejltympwpwndphsh jhubnh wunindwl
hwawpunLpynLlp) thuh upquynpjusd
wnwwbu wyupwl pupén wpdbph ynw,
npubuqh wuywhnyh hknnLyp pwduwipwn
pwlwlyny Ejtinpwzwndhsh 2ngwhnuncdp
(whwUugynn wnpwagnrpjudp):
Cwndhsh gipdwuwnhswlp yepwhulybin
hwdwpn Grundfos- p unphniLpn E tnwhu
wnbGnwnpb| Pt100 Ywd Pt1000 wnyhs:
Gt Uepywnnigué TEMPCON gbpdwumnhawup
nyhsny MS 2wndhsp Uhwgyuwé E
hwawpiwuwuncpywl YEpwwthnfuhshl, wuyw
inyhsh wuywhndhsp Yhuwphp, U ingpsp sh
w2fuunnh: Wpwlihg htin ndhsp Ynyhu gnpsdh
nlUby sh YwnGh: Yw UpwlwlynLd E, np
Eltywmpwpwndhst wpfuuwnnbnt £ wnwug
gbpdwuwnmhawlh inyhsh:

Mndwh 2wnphg nnLpu qwintg funtuwthbint hwdwp,
ElGYwnpwowndhyp wbwp E jwug wnuh wudhpwwbu wju wywhhu,
Gnpp wndwh dwhuup Yhouh dwhuuh wujwlwywl wpdtph

0,1 x -hg gwodn: IwdwhunLpjwl Yenwwhnfuhsp, whudwsd npw
inBuwyhg, wnnn £ nwnuw) ElGYnpwwndhsh ypw jwpdwu
qwagwpRrlUwYytwnwhu wndtputph wgnbgnLpjwu ywwnbdwn, nnp
Ywnpnn £ Juwub) ElGYwnpwowndhsp: Guquprlwytwnwihu
|wnndutph wndtpp wtwnp £ uwhdwlwhwyyh' hwdwaéwju
unnpl pGpdwé wnjntuwyh ndjwiutiph:

Unwy.
ElGYywnpwwndhgp q.ulq.tupuuxl:ll:muuhu Unuwy. dU/dt
jwnpned
MS402 650 4 dwqg-dwq 2000 V/us
MS4000 850 4 dwg-dwq 2000 V/ps
MS6000 L. MS6000P 850 4 dwg-dwq 2000 V/us
MMS6 850 4 dwqg-hnn, 500 V/us
MMS8000 850 4 $wqg-hnn 500 V/us
MMS10000 850 4 dwq-hnn 500 V/us
MMS12000 850 4 dwqg-hnn 500 V/us

UuhUfhupnu ElEYyunpwlwl Qwpdhsutph hwdwn

JwbwhunteinLUutph pnywwnptih pungpynyeutpp’

+ 30-50 3g

» 30-60 3g:

Qdwhu wybjwguwu dwdwlwyp® gnpswnpyuwu W 2wpdwywlgh
hwdwn wnwybjwanyup 3 Jwjpyjwl:

MS6000P uhUujupnu ElGYwnpwawndhgubph hwdwnp.

JwbwhuntpinLUutph pnywwnptih pungpynyeutpp®

» 55-100 3g

» 55-120 3g:

Qswjhlu wybjwguwl dwdwlwyp' gnpdwnyuwl b awpdwlwlgh
hwdwn wnwybjwanyup 3 Jwjpyjwl:

Rwswunipjwl Yepwwhnuhep, Ywudwd npw ntuwyhg*
ElGYywnpwowndhsh w2tuwnwlph dwdwluwy wnwpwgnn wndniLyh
hhdbwywl wwwdwnl E: Pwgh wjn, hwdwfunLpjwu
yGpwwihniuhy Gupwnyncd £ ElGYWpw2wndhshu jwnpdwu
qwaqwpRrlUwjhu wpdbputph Juwuwywn wgnbgnipjwlp: Ypwuhg
yuwntih E untuwthG) hwdwhunipjwl Yenwwihnfuhsh W
ElGywnnpwawndhgh dhgle LC $hiinph inbinwnnpdwl dhgngny:
UdGh JwupwdJdwul inbnGywunydnipinit utnwbwint hwdwn
huunpnud Gup Qtg Yuwwdt| Grundfos puytpniejwlu
UbpYwjwgnLgynLpjwu hkwn:
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MS6000P Upunnwywl Jwquhuutnny hwdwdwdwlwyjw 2wndhyp
odwnyws E pwpblwdwsd deyntuwwwunywspnd: Upnyntupned,
uhUncuwpnwjhu qunhy sh wwhwugyned, Geb unnnpl. pGpdwd
wnnuwyncd UEpYwywgywsd pninp ywhwugubnp pwwpwnywsd
Gu:

Grundfos SPE hwdwlwpgtpp (SP wyndwwjhu dwu + MS6000P
ElGYunpn2wndhy + CUE hwwhiwywunipjwl thnfuwnyhy)
hwJwwwunwuhiwlnwd GU hwewhiwlywuncpjwl thnpjuwnyhsh W
2wndhgh UntinpwjhUu ywnpwdGunptph wwhwlgubphl, npnup
UGnpyuwjwgywd GU unnple wnjnruwynid: Iwdwywngh W gwugh
wwhwlglbipp pwdwpwntiihu uhuncuwnpnuwihu gy sh
wwhwlugynru:

Mwhwlgltpn MS6000P-hU" wnwug uhUunLuwpnuwjhu quhp
2whwagnpddwl

Grundfos SPE
Lawlwynrpyntup Uhwynpubp hwdwlwnpgbp

Swdwlwnpgh hwunbw ywhwuglubtp

Mbwp £
Uggﬁqﬂmi‘gw' 60/140 CPF] Yuwinwpyws
ghn o {hUGL.
Uwinthup Mbwnp £
wnwybjwagnyu 300/1000 [m/ft] Juwwnwnpywd
GpywnnipynLup® lhutu.
Swugh hwunbw ywhwugubp

Mbwp £
?ut’“r‘ih; winwy 460 [VRMS]  Yuunwnuws
win {hUGL.

MbGuwp E
dwqbp 3 [-] Juwwnwnpywd

lhugu.

Mwhwlgubp hwewhunLpjwu YEpwwithnfuhsh hwunbw

Swuthwwnntu
hnuwUuph wnwy. 620 [VDC] v
|wpned:

Ytpwwihnfuhgh

utindwyutph

wnwy. 650 [VLL] v
quagwpruwy-

Guwjhu jwpnedp

RwbwhunLpjwlu

Yepwwihntuhgh

ubnUwyutph 100 [ns] v
wédwl wnwy.

dwJdwlwyp

3Y ubndwyutph

wnwy. dU/dt 5 [Vins] v

fdnfuwugdwl
wnwy. 4 [kHz] v
hwswhunLpnLup

Swlguwjhu jwpdwl

nLnnLUp Mwuhy nLnnhg Ywunipg

CSwndhgh Untinpwjhu ywhwugubp

utndwyutph

wnwy. guagwpeu- 1500 [VLL] v
wyGwnwiht jwpndp

utindwyutph

wnw, dU/dt 6 [Vins] v

» Uuwnwlugnrpjwl, EiG4unpwdwquhuwywl dhpwdwnnipjwl W
wjuh yepwptpw| nGnwywl W wggwjhu jwunuwywpgbpp
Uh2wn wybwnp £ wwhwwudBl, W Ywnnn E wwhwugyt) qunnhsh
nbnwnpnd, ophuwy® wnuncyp duztine hwdwn:

* Uwnihulitipp W hwdwwpgh wy) pwnwnphgutinp wtinp £
wwuwnowbd YEpw hwaqwnyywd |hubl hwwhuwywunipjwu
thnpuwnyhsh hGun ogunwgnndtint hwdwn:

* Gpb JwinLhuubpp 300 J-hg Gpywn BU W/ywd gwugh jwpnidp
460 4-hg pwnéan E, www wbiwnp E ognwagnndyh
uhUnLuwpnwjhu gunhsy:
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CUE hwtwhunrpjwl YEpwywihnfuhgh yupgqwynpnodp
npwbu SPE hwdwlwnagh dwu

SPE hwdwlwngp pwnyugws E hGunlyw) wwpwnwnhn
pwnwnnhgltinhg.

* SPE yndwwjhU wagptgwuwn

* UhunLuwpnnuwyjhu quhy

* JwobwhunLpjwU YEpwwihnfuhy:

CUE hwtwfunLpjwl Yepwwihnfuhsp nLuh gnpdwpydwl
dbnuwny: Gnltp nhuth|bh ypw gnignidutphu:

Lpwgnighy inGnGywwunynrpjwl hwdwnp wnbu CUE-h Uudluwahpp,
Stnwnpdwu W 2whwagnpddwl éEnbwny:

9.1.2 Ujj wpunnwnpnnh Eltyunpwwndhsubn (ny Grundfos)
LYwuwybp Grundfos-h ywd ElGYywnpwowndhsh wpunwnpnnh hbw:

9.2 Eltyunpwwnpdhsh yw2umwwuncpejniu

9.2.1 Uhwdwq EjEympwownpdhsutip

MS 402 Ccuynuynn vhwdwq ElGYywnpwownpdhsutinp hwdwipywé
6U oGpdwjhu wugwwnhyny W (pwignighy ww2unuwwunipinil s6u
wwhwugnid: Fwugwnnipjwdp 1,1 y4dwin MS402 2wndhsh, npp
wwhwugntd £ gbphnuwuphg wpunwphu yw2wwwuntp)nil:

Lwhiwqqgnrpwgnid

LGpywrnigwé pEpduyhl wwpawnwwuncpynLup
qnpéh npytn. nGypnid ElEinpwwndhsl
wlpwwnynrd k, uwluylt ubndwlubpp duncd Gu
Jwpdwl wnwy: IndulwinLg hkwnn
EjGyinpwpwndhsp Yuhwlw wywnndwn Yepwyny:

MS 4000 puynuynn vhwdpwq EGYinpwowndhsubpp whwp £
wuw2nwwlyblu ywounwwunipjwl wnunwphU uwpph dhpngny:
Muwownwwlhy uwnpp Ywnnn £ uGpyunnigyt) unwdwpdwlu
wwhwnpwuh JGp Ywd |hut| wnwubhu:

4 nynyd npwdwaoény Franklin PSC EjlGYwnpwowndhsubnp wbuinp £
Jhwgytu ywownwwluntpjwl wynndwwnhu:

9.2.2 Gnwdwq ElGYunpwowndhsubn

MS Elyunpwowndhsubpp dwnwwpwpynid BU huswtGu

ubpywnnigywsé oEpdwuinhdwuh inyhsh hGn dhwuhl, wjuwtu £y

wnwug npw:

ElGyuinpwowndhsutph hwenpn nGuwyutinp wtwp £ Jhwgytbu

wuw2nwwlnipjwu wywnndwnhl, pGnujwdph huynnnipjwu

nG|Ghu Ywd E|GYwnpwowndhsh yw2wunuwwunipjwl EGYnpnuwjhu

pinyhu MP 204 W hwywpyhghu (-ukphu)*

» Wohuwwnwlpwjhu oEpdwuwnhdwUuh UGpYwnnigdwd gnpdnn
wnyhgny ElGYinpwawndhsutin:

» oGpdwuwnhdwuh ygnpdnn nyhyny ywd wnwlug npw
ElGYwnpwwndhsutn:

* Pt100 wnyhgny Ywd wnwlg npw ElGYunpwwnpdhsutn:

MMS ElGyuinpwawndhsutpp hwdwindws s6U gbpdwunhéwuh

ubpywnnigywsé inyghsny: Pt100 W Pt1000 wtnyhyp

Jwunwywpwpyned E npwybu ywnpwaquw:

9.2.3 EltYunpwpwndhgh yww2unwwunipjwl wynndwunh
wUhpwdtwn yupgwynpnedubpp

Uwnp Jhtdwyntd ElGYunpwwndhsh hwdwn yw2wnwwuntpjwu
wywnndwunh gnnpsh npdwu dwdwlwyp swbwinp £ gbpwqulgh

10 Jwnpyywup® ElGYunpwowndhsh wujwuwlwl hnuwlpp

5 wuquwd gbpwqwugnn wnwytjwagnyu hnuwuph nGwpntd:
SwhwgnpédwU Unpdw| wwydwultpnid ElGYwnpwwndhyp whnp
E ujuh w2huwwnt] winndwl wnwybjwgnu hwdwhunipjwdp
wnwyGlwagnyup 3 wjpyjwuh pupwgpntd:

Uyu wuydwup squwnwnpbine ntwypnid
Ejyunpuwawndhsh Gpwzfuhpp Yhwdwpdh stnjuwi:
ElGYunpwowndhyp jwywagniu huwpwynp Gnwuwyny
ww2nwwlGint hwdwn, npw ww2wwwuhy wynndwwnh
Ywpgwynnpniup wtwp E hpwywlwgyh unnpl pGpdwd
gnignLdubpht hwdwwwunwuhuwu®
1. Ywpgwynnb| ywo2wnwwunipjwl wynndwwnp Lowluwybiny

ElGYunpwowndhsh wnwytiuwagnyu hnuwlph wpdtpp:



2. Ybu dwd w2huwwnwgut| yndwp hwaqwnywjhu hgnpnipjwdp:

3. UunhdwUwpwnp ujwqbtgntp hnuwuph wndtpp, npp
Lowlwydwsd E gbpdwihl yw2unwwunipjwl Ute Uhusl Upw
wlpwuwnytp:

4. UjunthGunl Lpwlwyt] wnwytiwagnyl hnuwlph wupwwnhsh
gnndh npdwl Yewnp win wpdtiphg Unnwynpwwtiu 5 % pwpén:

Muwo2nwuwlnipjwu wynndwnh wnwybiwagnyu hnuwuph
Uwhiwnnyubdpep swbinp £ qtipwqwugh ElGGwnpwywl 2wndhgh
wlyjwlwlywu hnuwupn:

«Uuwnn W Gnwuyjncuy uhubdw)nd gnpswnyynn
ElGYwnpwwndhsutpnud, yw2unuwwlhy wyinndwnh
ywpgwynpniup wjlwtu, huswbu Uwpwanyws £ yGplencd,
uwywju gbppGnuyjwdnLpjwl nGiGh wnwybjwagniu
Uwhiwnnywdpn, npp Lpwlwyyt E ElGhinpwawndhsh
thwenyprUtph uygph wpunwughsutiph Ynw, wtinp £ huph
hwywuwp wujwluwywl hnuwlph x 0,58:

UjnLu wpuwnpnnutnh (ny Grundfos-h) Junwdwndwu
wwhwpwulGpnud, yw2unwwuncpjwl yungwynpnidl wuhpwdtown
E Lpwlwyt, wpuwnwnpnnh Qnuwnyh W ElGYUpwuwnpwynpnLdlutinh
inbnwnpUwl Yuwunuubphu (ESY)* (MY3) hwdwwwwnwupuwl:
«wuwnn W Gnwuyntuy uhubGdw)ny Ywd gnpdwnydwu
npwludpnpdwwnnph dhongny ElGYunpwwndhsh uhwgdwl
nGwpnid npw JGYuwnpyh wnwybjwagniu pnywwnptih
dwdwlwyp Ywaqunid £ 2 Jujpyjwl:

9.3 MuwunuwwlunLpjnitup Yuwjdbwyhg

Ywjwupp Ywnnn E hwdwpyt| uwppwynpnedutph nnGnwinpdwl
Jwjnnud yuyswyh hwpdwsh nbwpnid ElGLGunpwulnigdwu
gotnpnud (wnpdwl tnwwnwuncdutphg ElGYwnpwowndhsh
ww2unwwlnipjwl hwwnniy uwppny: St'u Lywn 17:

L1
L2 L
L3 N
PE————~+—+—|—— PE————+—@———
|||—| |||—|
[[ed
825045 825017 3
2
8
S
tnbp $wq Ukl dwq g
=

Ljwnp 17 QGpwpnidhg ww2nwwunipjwl uwnph nGnunpnid

Uwywju gbipjunpniihg yw2wnwwuntpjwl uwnpp sh
ww2unwwuncd EjlGYunpwowndhsp Yuwjswyh wudhowlywu
hwpywdhg:

QGpunnLdhg yw2unwwunipjwl uwnpp wiwnp £ Jhwgyh
JuwjwuphU® EjlGYunpwwndhshU nppwUu huwpwynp £ Unw, pun
npnid, wGwnp Ewwhwwut] mtnh wunulutpp W unpdtpp:
Qtpwpnudhg ww2nwwuntejwl uwppp Yuntih £ wwwndhpty
Grundfos-nLu:

UjunLtwdGuwjuhy, vGynLuwgdwl pwpén wuwmhéwuh 2unphhd,
MS 402 E|Gywnnpwowndhsubnh ny Uh |nwugniLghy
2wlpwuww2nwuwluntpintl sh wwhwupgyned:

9.4 UwiniLhuh puwnpnipjniup

Mndwyh ElGyunpwlwl JwnLfup dpunwwbu
quuynid E puyndqwé yhdwyncd b yupunwnhnp

sk, np bw nLuEUW pwywwlwswih hwinywdp
onny wughwgdwl hwdwn:

UwnnLgbp, wprynp puynddnn dwintfup hwpdwn £ npnwyh
oGpdwuwnhdwuhu yGpwdnynn dhpwywinph hGwn Gpyuwpwwnle
2thdwl hwdwn:

Uwinthuh jwjbwywl hwndwsdpen (q) wkwnp £

hwldwwwwnwuhuwuh hGnlyw] ywhwugubppu®

1. Wugnpwughy Jwinthup hwpywynp £ puunptb hwadh wnutiny
ElGYywnpwownpdhsh wnwyGuagnyu hnuwlpn (1):

2. Lwjuwywu hwwnywspp wewnp £ huh pwjwywlwswih,
npwtiugh pwgwneh Jwintfuh Gplujupny enyjwunndwshg
wyGh wpdwl wuynedp:

Cuynudnn dwinchuh jwjlwywl hwindwsdpp wtwp £
hwdwwwuwnwuhuwuh EGYnpwwndhsubph jwndwl pungpynyeh
wwhwuglbnphU, npnup pGpdwd BU pwdhl 9. Ejtywnpwlwl
uwnpwynpnLdubnh dpwgned:

Uwinthuh wwhwUgdnn hwindwdpp Ywnbih £ npnokp jwpdwu
wlydwl wnpdtputphg, nuntduwuhpGinyg 3wyGyws 1:

Ogunwagnnsdtip hGnlyw) pwuwalp'
| = ElGYunpwowndhgh wnwdbjwagniu wujwlwywl hnuwp:
«UWuwnn b Gnwuyjnctuy upubdwind gnpswnpydwu hwdwn | =
wnwytlwagnyu hnuwuph wpdtpp x 0,58:
Lx = Uwnthuh Gpywpntp)nil, nnp hw2dwnpydt| E wujwuwywu
jwnpuwl 1 % Juqunn wpdwu wuydwl hwdwawju:
puynuynn dwintfuh GpywnnLenLu
X =
enywwnnth jwpdwl

wuyncd % -ny

q = Ulugnwughy puynddnn dwinifuh jwjtwywl hwunywbdpn:

Uugywgntip ntnhn ghd | thwuwnwgh wpdtbph W Lx wnpdtph dhol:
«q» wnwugph hGwn wjn gdh hwundwU Ytwnp wtwp £ Swnwjh
dwintfuh dnnwyw wybh 66 jwjuwywl hwndwdph wndtiph
punpnrpjwl hwdwn:

Qpwdhyutpp Yunnigyned BU hEnlyw) pwbwalitph hhdwu ypw®
Uhwdwq pulyndynn EjEynpwlwl wndhy

U x AU
| x2x 100 x(COS cpxg+sin (pXXI)

L

L=

tnwdwq puyndynn klEYnpwawndhy

L= U x AU

1 x1,73 x 100 x(COS (pxg+sin (pxXI)

Enwdwq puyndynn EjEYwnpwwndhyg, thwgnid «wuwmnn-
Grwlljniu» upubdwyny

L= U x AU
I x 100 x (cos ¢ x p/q + sin ¢ x XI)

L = Wlgnwlghy puynuynn dwinifuh Gplunnieynil U]
U = Uujwluwywl jwpned 4]
AU = LwpnudUGph nwwnwuncd [%]
| = ElGyunpwawndhgh wnwytiwagnyu wujuwlwywu hnuwp [A]
cose =0,9
p = Stuwywpwn nhdwnpnejnLu* 0,02 [OU*UU?/U]
q = Uugnwughy puynuynn Jwincpuh jwjlwlywl hwwndwspp
[uu?]
singp = 0,436
Xl = bunntyunhy nhdwnpnrpejnLl® 0,078 x 10-2 [OU/U]:
9.5 MS 402 Jhwdwq Ejltyunpwownpdhsh
Junwywnpnrd
Lwpuwqqgnrougnid

MS 402 vhwdwq Ejltuinpwawndhsp
uwppwynnuwé £ wwrwnwwuncpywdp, nnu
wlgwwnnid E pwindhsp thwpnyputph
gipdwumnmhswlph pwpépwgdwl nbwypncd, pun
npnied ulunL,gdwlu dunnnignedp 2undhshu
2wpnLuwyynLd E:

Mw hwpywynp E hwayh wnrub) wyu nbwypned,
Gpp EjlGyumpwwndhsp hwunhuwuncd E hulyynn
hwdwlwpgh pwnugnighs dwu:

Ophuwy, trbt huyynn hwdwywpgp wwpniuwyned £
yndwptunnph htwn JhwuhU Gpywpwaqbpshy, www, Grb
suwhuwwuntuytU onh Jwuinncgnedp huynn wy| (pwgnighy
dhgngutin, wjn YyndwptGunpp Yownpntbwyh w2huwwnb unguhuy
wndwh ElGYwnpwwpdhsh wugwwnybintg hGunn upw
ww2wnwwluncpinitup gnnpdh npytint hGunlwupny:
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9.6 Uhwdwq ElEyunpwowpdhsubph vhwgnidp
9.6.1 Gpyhwnnpnwwp dwincjuny ElGYunpwwnpdhsubn

Gnpyhwnnpnwwp Jwintfuny MS 402 ElGYunpwwndhgubpu nLutu
UGpywnnigwd wywounwwunteintt b gnpdwnyhy, hGunlewpwn
ywpnn BU Uhwgyt| gwughu nnnwyhnptu: SE'u Ljwn 18:

= N L

]

—

ALnhu/quwy
Cwaqwluwlwgnyu

Ywwnywn

TMOO0 1358 5092

Lwp 18 Gpyhwnnpnwiwn Jwinchuny ElGYunpwowndhsutp

9.6.2 Uunnwwbu Jhwgwd Ynuntuuwwnnpny PSC
ElGywmpwwnpdhgutp

PSC ElGywnpwownpdhsutnp dhwgynid Gu uunignn gwughlu

w2huwwnwlpwihlu YnuntUuwwmnph dhongny, npp wtwp £

hw2dwnydwd |huh wupundte 2whwagnpddwl hwdwn:

Cuwnntp YnunGUuwwnnph nhwwswthuu pun unnple pGpdwd

wnjnLuwypt

ElGyunpwwndhy UnunbtUuwwnnp
(Y4w) [[Uyd] 400 4, 50 3g
0,25 12,5
0,37 16
0,55 20
0,75 30
1,10 40
1,50 50
2,20 75

1,1 y4dun-hg wwlwu hgnpnipjwdp MS 402 PSC
ElGywnpwowpdhsubnu ntubu UEpYwRNLgYwd ww2nwwunLenLu
L wEwp E Jhwgytu gwughu huswbu gnigunpwé £ Lywn 19:

= N L

[

ALnhu/Ywlwsy
Unpupwagnuu
Cwagwlwywantju

TMO00 1359 5092

Llwp 19 PSC ElGyuinpwowndhsutp

Stu www.franklin-electric.com W Lywn 20:
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|||-
P4

-2

1
~

Unfupwagnuu

ALnhu/ywuwsy

Cwqwlwlywgnylu

LYwn 20 Franklin puyGpnipjwl EGYnpwowndhgubn

9.6.3 Gnwhwnnpnwjwn dwinitjuny EjEYumpwwnpdhsutp

Gnwhwnnpnwiwn Jwinthuny MS 4000 EjlGYywnpwownpdhsutnp
wbwp £ Jhwgytl gwughu EjlGYunpwowndhsh UGpywnnigwd

ww2wnwwlunce)ntun hwdwindwsd Grundfos SA-CSIR/SA-CSCR

Juwnwywnpdwl pinyh dhongny:

Gnwhwnnpnwiwn Jwintpuny MS 402 EjGYwnpwowndhsutnu
nLUGL UGpywnnigywsd ywownwwuntpintt W wtnp £ Jhwgytu
gwughlu Grundfos SA-CSIR/CSCR ywnwywnpdwu pinyh
Jhongnu:

Gnwdwqg MS 402 L. MS 4000 EjtYunpwowndhsubph dhwgnedp
Ywuwnwnyned £ pwdhu 9.7 Gnwdwq Ejthuinpwowndhsutinh
Upwgnedp pGpdwd gnignedubnhu hwdwwwwnwufuwl:

= N L

[

%Cs
1 2 3 4
Ljwp 21 CSIR
= N L
IICS lCr
1 2 3 4

Ljwnp 22 CSCR

9.7 bnwduwq ElEGYnpwowndhgutiph vhwgnidp

Gnwdwq EGYnpwowndhsubpp whwp £ nLlublwu
ww2nwwlnipjwu hwdwywnpg: SGu pwdhu 9.2.2 Gnwdwq
EiGywnnwowndhsubn:

Uwppwdnpnidutpnp MP 204-h Uhgngny UhwgUtGnt hwdwnp
wluhpwdtaw E nLuncdbuwuhpt) nndjw) uwnph Wusduwahnp,
Stnwnpdwl W 2whwagnpédwl dGnbwpyp:

TMO7 4264 1219

TMO7 4265 1219



Uwnwlunwpu wyw2wnwwlhy wynndwnh oginwgnpddwlu
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gnrgwnnyuwd U npw $hpdwihu yuwhwuwyh ypw (inbu Ljwn 3):

151 UnunLyh dwywpnwyp

NMndwybtph wnuncyh Jwywpnuwy

Unpdtputpp UGpwptnnud wju wyndwbnphu, npnup puynudt| Bu oph
Utip wnwlg wpunwphu Ywpgwdnpnn yuwwnnh:

Mndwh mbuwy L, [nR(U)]
SP 1U <70
SP 2U <70
SP 3U <70
SP 5U <70

SP7 <70
SP9 <70
SP 11 <70
SP 14 <70
SP 17 <70
SP 30 <70
SP 46 <70
SP 60 <70
SP 77 <70
SP 95 <70




ElGYunpwwndhsh owyunhdw| hnduwgdwU hwdwn, wyndwlu

SP 125 79

SP 160 79 wUhpwdtiun £ nbnwnpt| hnpwwnwugph $hiinphg pwpén:

SP 215 82 Uju nGtypbpnid, Gpp hnuwUph Updwd
SP 270-G 77 wpwgnLpjulip huuliby huwpuinp Sk,
SP 300-G 77 wUuhpwdtwn Eintnunnpbk hnqugunn wwwjwl:
SP 360-G 77 Ept wnw E Ejkywnpwawndhsh 2nLpg

bunduwéph (oppLwly* wjwq) wnwpwgdwl

yunwlq, EjGyunmpwowndhsh wwunpwa
hnuwgdwl hwdwp wuhpwdtow Ewnmbnunnpb
hnqwgunn wwuwuywu:

ElGyunpwwndhgutinh wnuniyh dwlwpnuwyp®

Grundfos puytpnipjwlt MS L MMS EjGYywnnpwwndhsutnh
wnuUnLyh dwywnpnwyp sh gGpwquugnid 70 nR(U):

UjL wpwwnpnnh ElGhunpwwndhsubn® nbiu Wn 2wnpdhsutnh
Uuadluwaghp, Stnunpdwu W 2whwagnpsdwl Gnbwny:

Ybpwunynn htnntyh wnwybjuagniu gpdwuwnhéwl

Sw2yh wnubind, np yndwh W ElGYwnpwwnpdhsh dGe wnyw Gu
nGghut nGwnwutn, w2huwwnmwupwihu htnnLyh gpdwuwnhéwlup
sybinp £ gbpwqulgh 40 °C: SGu unnpl. pGpdwd wnjnLuwyp:
Mndwh 2whwgnpénidp w2uwwnwupwihu hennLyh 40 — 60 °C
otndwuwnhbwuh uwhdwllubpned huwpwynnp £ hbwpwynp £ Gptp
wnwphu JGYy wndwh W ElGYwnpwwnpdhsh pninp ntghub
nGunwutnph thnfuwnphudwu nGwpnid:

15.2 dGpwunynn hEnnLyh gpdwumhawup/

hnqwgunn hEnnLyh wugdwl wpwagnLejnLtup
36nnLyh wnwdbjwagnyu gEpdwuwnhdwup W hnuwuph
Udwquwagntju wpwagntpintup U2dwd BU unnpl pEpdwd
wnnLuwyncd:

Jwytptu (AM)

SEnwnnpnwd
ElGyunpwlywl Qund
Eikyinnuiawndhen Ilmugwrl‘mll:nn hzl:r[:LLI:ﬁn NALnnwahg nmtnwnpncd Annhgnuwluwl
wpwgncpjnLup [U/Y] itnwnnnud
MS 402
MS 4000 (T40) 0,15 40 °C 40 °C
MS 6000 (T40)
60 °C 60 °C
MS4000I (T60)" 10 Muwhwlgnud £ Mwhwlgnid £
MS6000 (T60)" ’ hnjwgJwl wwwnjwlh hnjwgdwl wywwnjwuh
nGnwnpnid inGnwnpnid
MS6000P (T60) 0,15 60 °C 60 °C
60 °C 60 °C
Grundfos 015 Mwhwlgnid £ Muwhwupnid £
MS 60001 (T60)? ’ hnuwgJwl wwwnjwlh hnjwgdwl wywwnjwuh
nGnwnpnud inGnwnpnid
PVC 0,20 25°C 25°C
thwpenypubn 0,50 30°C 30 °C
MMS6 PE/PA 0,20 45°C 45°C
thwpenypubn 0,50 50 °C 50 °C
PVC 0,15 25°C 25°C
thwpenyputn 0,50 30°C 30°C
MMS 8000-hg uhugl. 12000 PE/PA 0.15 20°C 20°C
thwpnypubn 0,50 45 °C 45 °C

"1 pwp LJwqwagniu wpwnwphl du2dwl dwdwuwy (0,1 UNw):
22 pwn UWJwquagntu wpunwpht dupdwl dwdwuwy (0,2 UNw):

5.4.1 Inuwlph wpwagnLpjnLu

Qx 353
V=g ]

Q [u®/d] Swhuu
D Jd  Mwujwuh Ywd hnpwwnwlgph npwdwaghép
d Jd  Mndwyh lnpwdwaghdp

MMS6-h hwdwp (PVC thwpnyputn) 37 4w
hgnpnrpywdp, MMS 8000 110 4w hgqnpnLpywdp
. MMS 10000-h hwdwnp 170 4w hgnpnipjudp
h&nnLyh wrnwybjugnyl gbpdwumnmphswln 5 °C
gwép Ewpdbphg, nnnup Upqwé GU yGpnhhjwy
wnynruwyncd: MMS 10000-h hwdwpn 190 4w
hqgnpnrpywdp, MMS 12000/50 3g L. MMS12000/60
39 220 y4wn-hg UhlUsle 250 Y4 hgnpnrpyjwdp,
gindwuwmhswlun Yihup unnnple pEpué
wnynruwlyncd Updwdhg 10 °C gwén:
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(Wv) nqugimg

16. Uuuwppnipyntuubnh hwynbwptpnud W yGpwgned

NLwnnniegnLy|

Epbt yndyl oquwgnndyby E wnnngnLpyul hwdwnp Junwuquwynp Jud pncuwynn hknnLtyubp dnbint hwdwnp, wyn
wyndyp nhnnwplyynied E npybu Yenuinninduwé:

Wn nGwpencd” yGpwunpngdwl jncpwpwpsinen wwwnytph dwdwuwy, hwpywynp £ bwhiwwtu Uenjuwjwgut] dJwupwdJdwul
wnbnGYwwnynie)nit Unynn hGnnLyh yGpwpbnjwi:

Ldwl nbntYwwnynipinil subpyuwjwgytint nEwpncd Grundfos puytpnipintup Ywpnn t JEpdt) yepwunpngdwu wugywgnedp:

Mndwp puyGpnipywlp ypwnwpdubint hGun yuwyws huwpwynp dwhuubnp Ypned £ nLnuipynnp:

UluwppnLpjniu Mwwmbwn

Uluwppnipjwl yEpwgnid

1. Mndwp sh w2huwwnncd: w)

Wnd&| BU wwwhnyhsubnp:

dnhuwphub] wpdwséd wwwhnyhsbnp: GpE unn
wwwhnyhsubnp Uunyuwtu wynytl Bu, hwpywynp £
uwnnLgb| ElGYunpwgwughl 6hon Uhwgnudp wugpwughy
puynuynn Jwynrhup:

Qnnéh £ npyb nGwh hnnp hnuwynpuwnh
wywnndwuwnp (MUU):

Uhwglb)] yw2unwwuntpjwl wynndwunp:

<)

Ulntgnudp pwgwyuwyned E:

Lbwuwyb| mbnh ElGYnpwdwwnwywpwnpnn puytnpneejwlu
hGuw:

d)

Qnnsh £ npdt ElEYwnpwawndhsh
ww2unwwuntejwl pinyp:

Jbpwagnpdwnyt) ElGYunpwowndhsh ww2unwwuncejwl
wywnndwunp (wdnndwwn YEpwny Ywd dGnpny): UnnLgb)
[wnntup, Grb 2wnpdhsh yw2unwwuntpjwl wynndwwnp
Unyhu gnpsh Ynndh: GpE [wWpnLdp hwdwwwwnwuhuwuncd
EUnpdtppU® inbu 1e - 1h Yewnbpp:

Uluwpp E ywounwwunipyntup jud
ElGYuinpwwndhsh Ynunnpwynnnpp:

dnhuwphub] Ww2nwwunipjwu wywnndwwnp/
ElGYwnpwowndhsh Ynunpwyunnpnp:

f)

Anpswnyhgh Ywrnigywdph
wluwppntpnLu:

dbpwunpngbi ywd thnfuwphlb] gnpswnplyhsp:

9)

LUwnnyt) £ Ywd wuuwnp £ Yuwnwywnpdwl
onpwu:

Uwnnigb) ElGyunpwywu Jhwgnedubnnp:

D)

ElG4unpwawndhgh «enp» pupewgphg

Uwnigbl onh dwywpnwyp: Gpb oph Jwywpnwyp

ww2unwwuncejntup wugwint| Eyndwh Unpdwjh uwhdwluutGnnud E, unnigb) oph dwywpnwyh

uuncgntup gnh gwén dwywpnwyh
wwwnbdwnny;

huyuwu ElGYyunpnnubpp/Jdwywpnwyh nbitu:

Juwuyb] £ wyndwp/wugnpwughy
puynuynn dwinttup

JGpwunnpngb) wd thnfuwphub] wndwp/dwinchup:

Swndhyp Ywugqubguned £ wupwndwl
oGpdwuwnhdwUuh Ywnwdwpdwlu pinyp:

Mndwp wtwp £ pwpépwgyh' unnigbine W wbupwndwu
oGpdwuwnhdwUuhlu hwulGinL ywwndwnp gunubint hwdwn:
Lbwuwytp Grundfos-h uywuwnydwu YEunnpnuh htwn:

Mndwp wuqubgnt| £
ww2nwwuntLejwlu uwppn:

Uwnnigbp wwownwuwluntpjwl uwnpph Ywnpgwydnpnedubinp:
Lbwuwytp Grundfos-h uywuwnpydwu YGunnpnuh hGwn:

2. Mndwu wphuwwnned £, pwyg w)
onLn sh dwwnnigntu:

dwy E unnuwyp dugnLdwihu
hunnnwywawpncd:

Pwgt) unnuwyp:

b) NbEgtpyniwnpnid oph pwgwywnipintt - Stu 3a YGwnp:
Jwd swihwqwug gwsn dwlywnpnwy:

c) Mndwh hwywnwpé Yuwnypp Pwpépwglb] wndwp dwybptbu (wlw| wd, thnfuwphub)
wpgbwhwyyt) £ hwy nhppnid: Ywuwnypp:

d) Lbpdddwu ypwih gwugwdnp Shpinpp Pwpnapwglt] yndwp Jwybnptu W uwlw] gwugwynp
fugwuyb E: dhiinpp:

e) Mnduwp yuwuytb E: JGpwunnpngb) Ywd thnfuwphub] wndwp:

3. Mndwp w2tuwwnnud £ ny w)  ph dwywpnwyh' Gupwnpywshg wytkih UgbGwgut) wyndwh ununwdwihu funpnipyncup,
pwywnwn gwbn holbp: Ywwnwnt| npnubjugnid jwd thnfuwnphutb) ynuwu wybih
wnpunwnpnnwywuntpjwdp: gwdn wpunwnpnnwywuncpjwdp wyj wndwny:

b)  Muwundwl nLnnnipynLup upuwy E: Stu pwdhU 9.7.1 Munindwl nLnnnipywl utnncgned:

c) QuantdwihU funnnywywownned LqwUuw| ywd thnpjuwphub| wpdwwnnenpn:
Jwuwdp thwyyt| £ ywd wpgbuthwyyt)
E wpdwwnipp:

d) Auzndwihu fjunnnwyp dwuwdp Ldwlw| Ywd thnpjuwphut| unnnjwyp:
fugwuyti| £ Yynunhg:

e)  Mndwh hwywnwnpé Yuwwnypp Jwuwdp  RPwpapwglt] yndwp dwybpbu ywlw) Ywd, thnfjuwnphubg
wngtijwthwyyb E: Ywwnypp:

f)  hunnnyuywownp b yndwp fugwudt) GU Fwpapwgut] wndwp Jwytnptu [Jwlw) Ywd, thnfuwphub)
ytinunnhg (Ywyh Jwulhyutiphg): wjl: Lywlwi unnnuywawnp:

g)  Mndwp Juwuyb E: Jdbpwunpngb wd thnhuwphub] wndwp:

p) hunnnyuywwpnid wnyw E Uwnnwgb| b yGpwunpngt| unnnywywawpp:
hnuwynpnruw:

R) QU2nudwjhU funnnyuwywownp yuwudtb]  ®npuwnphub) du2ntdwjhu junnnywywawnn:

E:
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UluwppnLpjnLu Mwwmbwn

Uluwppnipjwl yepwgnid

4. Swuwn hwtwhiwyh vhwgnid- w)  Snpswpydwl W aupdwywugh vhpl
wnuwnppbpnipnLup swthwquwug thnpp E:

wlpwnnd:

UyGlwgut) mwnpptGpnie)niup: WupwundwU duondp
swbiinp E gbpwqulgh duancdwihu pwpncd
w2huwwnwlpwihl dugnidp, huy Jhwgdwu duondp wybiinp
E thuh wjupwU pwnén, npwtugh wwwhnyh gnh
pwywywlwswih swywih Jwwnnignid:

b)  2nph dwywpnwyh huydwu

ElGYwnpnnutnp Ywd nGaGnpdnLwnpned
Jwywnpnwyh huydwu nbitubnp

nbnwnnyb) GU ufuwi:

Lbwnpquwynpb) ElGYnpnnuEph/Jwywpnwyh nbltubph
Uhole Uhpww)ptpp wndwh 6h2n Jhwliwine b
wlpwnytint hwdwn: SGu 2ph dwywnpnwyh huydwu
ElGywnpnnuGph/dwywnpnwyh nbitubnh Wuduwahp,
Stnwnpdwu b 2whwagnpsdwl dGnuwny: Grb
2wndwywugbph/gnpdwnyncdutinh Uhgl Uhgwiywjptnp
hUwpwdnp & thnfubp wyinndwwnhyuwih dhongny, wnduwh
wnunwnpnnwywunceinitbp YwpBh E hpGgut| du2nidwjhu
Ywwninpp thwytine dhongny:

c) 3nuwynpnruwnn Ywd hwywnwna
Uwwnynh Yhuwpwg Jhdwynid

wnagbwthwyned:

Pwpépwglb] wndwp dwybptbu (wlw| wd, thnfuwphub)
Ywwnypp:

d) Pwph Ubp bwhilwywl dupncdp

swithwqwug guop E:

Bownb| pwph UG LwhilwywU duznidp pwph
nbnwnpdwu W 2whwagnpddwl dGnuwnyhu
hwdwwwwunwuhuwl:

e) Puwpp swihwquwug thnpn E:

Uybjwglb) pwph tnwpnnnipinlup‘pwpp thnfuwphubn
Ywd |pwgnighy pwph tnbnwnpuwl dhongny:

f)  Pwph JGdppwup yuwuyb E:

UwnnLgb| pwnwlpwihu pwpen:

17. Lpwwaqunn wpunwnpwwnbuwyubn*

Inugdwl wywwnjwl

Stnwnnpyntd £ ElGywnpwwpdhsh owywnhdw| hnwgniul
wwwhnybint, wgptuhy htnnLyubph yepwdnuwu dwdwuwy
pwjpwjnLuhg ww2wnwwlubnt, EjlGYywnpwawndhsh 2qudwywintdhg
U bunjwbdph wnwowgnruhg yw2wnuwwuntpjwl hwdwn:

Swpdwpwyghy Ygwznipp
dwinthuh hwdwn Gpyne thnpwyutpny:

Swpdwpwyghy ywpnipwy-wwpnipwy:

tpdwluwnbgynn dwinthuwihu wagnyg:

ElGYyunpwowndhsh dwinifup puynddnn dwinicfuh hGwn
hGpdGwnhynptu Jhwgdwu hwdwn:

UwnLjuwjhu wagnijg wugwwnnygh

ElGYynpwawndhsh dwintfup puynuynn dwinchuh htun
hGpdGnhynptu Jhwgdwu hwdwn: Ogunwagnpéyncd £ UGy W
pwquwehn dwinthuuph hwdwn:

Uwiniiuwyht waniyg 1gnygh

ElGYyunpwowndhsh dwinifup puynddnn dwinicfuh hGwn
hGpdGwnhynptu Jhwgdwu hwdwn: Uhwgnidp swéydned £
[nwywquh o UGpwnywé unuhuény:

Uwnctfjup unnnuwwujntuhu wdpwglubint hwdwn
LUwhiwwnbujwd wunLpubpp:

Stnwywjyned GU jnLpwpwlyjnip 3 UGnph ypw, pwnywgwsé Gu
7,5 Jd Gpywpnipjwdp swynunwbd ntghut dwwwytuhg W

16 Yyndwyhg: UGY [pwywaqdp hw2qwnyywsd E unnnwywuinituh
45 J hwdwnp:

dhiinp, nunyh wuncpubn:

Pt100/Pt1000 ptnUwjhu nnyhsp Jwinifuh hbwn
Ppwywuwgund E oGpdwuwnhdwuh yGpwhuynnnipyniu W
gpunwpwgnidhg ElGYwnpwwpdhshubnh ww2unwwuncejnLup
PR5714 nbth Ywd MP204 titywnpwwndhsh hwdwihn
ww2wnwwuncpjwu pinyh dhpngnd: Uwintfuh Gpywinnipe)niup®
20/40/60/80/100 U:

UnUwnwdwjhu qudwubn

fan) E tnwihu inGnwnpt Pt100/Pt1000 gtpdwjhu tnyhsp MS402,
MS4000, MS6000, MMS10000, MMS12000 inGuwyh
ElGYnpwwndhsubph Ute:

PR5714 nt|G-yGpwwithnfuhg Pt100/Pt1000 gEpdwjhu inyhgh
hwdwnp:

Lwhiwwnbuywsd E Pt100/Pt1000 inyhsh wgnwlowuh 4-20 U
wlwnqwjhb wanwuwuh Ywd nGiGh wgnwu2wuh
yGpwwhnpudwu hwdwn:

Pt100/Pt1000 gbnUwjhu wnyhgh Jwinifuh Gpupwgdwl
Inwywqu
Syhsh dwnthuh htpdbwnhy gpdwluwntbgynn uhwgdwl hwdwin:

Pt1000 nyhgh wdpwydwl jpwywqd

TML-B 2wpdhgubph JwinLjuutp EPR wpunwphu
hynLuwwwnmywdpny (EphEU wypnwyhEuwjhu Yuniyney)
Uwinchu 4 G 1,5 MS 2wndhsh puyndynn dwincfuh 2nGyEpny
402(10/15/20/30/40/50/60/70/80/90/110/120 U):
Uwinchu 4 G 1,5 wnwug MS 2wndhsh puyndynn dwincfuh
onklytnh 402 (1,7/2,5/5/ 10 m):

Uwinthu 4 G 1,5 MS 2wndhsh puyndynn dwinchuh 2nbytpny
4000 (10/20/30/40/50/60/70 U):

Uwinchu 4 G 1,5 wnwug MS 2wndhsh puydynn Jwinifuh 2nkytph
4000 (10/20/30/40/50/60/70 U):

Uwintu 4 G 2,5 wnwug MS 2wpdhgh puyndynn dwinchuh
2untytph MS 4000 (50 /80/130/ 150/ 170 U):

MLDE 2wpdhgutph JwinLpubutp imtdinut wpunwphlu
hynLuwwwwnmywdpny

Uwinchu 4 G 2,5 wnwug puyndynn dwinchuh 2nkytph
(10/20/30/40/50/60/70/80/90/100/110/120/200 U):

TML-B 2wpdhgubph JwinLjuutp EPR wpunwphu

hynLuwwwnmywdpny (EphiEU ypnwyhEuwjhu Yuniyniy)
Uwinthu 4 G 6,0 wnwlg puynuynn dwinchuh 2intkytnh (10 /20 / 30 U):

Uwinchu 4 G 10,0 wnwug puynddnn dwinifuh 2inkytnh
(10/20/30/40/50U):

UgpGuuhy htnnLyubph hwdwp JwinLpuuGph pwywqutn:
SP-NE puynuynn wndwtiph hwdwn: Lpnwywagdp UGpwnned £
puyndynn dwinchu inGdpnut (PTEF) wwpniinwyny 4 x 2,5 Ju?,
ElGYywnpwwnpdhshu Jhwliwine hwdwnp 2nGyGpny:

cuynuynn dwinrhu

Uwinthu wugpwughy ywpniwmwyny
Mhwnwuh £ fudtine opned ogunwignpdybint hwdwn:

QtpJwuwmnhswuh wnyhsh Jwincfu
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(Wv) nqugimg

Uunnwjhu cwywybuutp
Stnwnnynid GU ynuwh E ElGYnpwowndhsh wpunwphu
dwytptuh dpw pwjpwjntdhg wwunwwubint hwdwn:

Mndwybtph jurwjwpdwlu ywhwpwl, nyjuiutph
thnjuwugdwl Unnnifubp W hunbpdbjuubn, hwdwihp
ww2unwwlunLpjwl uwnpp (Ww2unwwunipjwl piny)
hwawhunLpjwl YEpwwithnfuhy, uwhnilu veYuwnpyh uwpp,
ynuntuuwwmnputph piny, hnuwuph npwbuupnpdwwmnnn,
$hnptip

(nGu Awdwwwunwuhiwl uwppwynpdwl Wuduwaghn,
Stnwnnpdwu W 2whwagnpsdwl dGnuwny):

* Lo2qwd wpunwnpuunbuwyutpp s6U UGpwnyb) uwppwynpdwl
unnwunwnu [pnwyuwqunipjwl/[nwlywaquh Ute, hwunhuwuntd Gu
odwlnwy uwppbn (Wwpwagqwubp) L wywwnyhpdned Bu
wnwUudhl: Ipduwywl npnyrutpu nL wwjdwulutbpp Uadned Gu
Muwjdwlwagnpnid: Lpwywaqunnubnh yGpwptpw dJwupwdwulu
inEnGYwwndnipe)ntup nbu wwnwingubnned
Syjw| odwunwy uwnpbpp uwppwynpdwl [pwywagunijwu
(lInwywquh) wwpuwnhp tnwpptn $6U hwunhuwuncd:
Shdlwywu uwppwynpdwl hwdwn Uwhiwwnbugwsd odwlnwy

uwnpbph pwgwywjnipinLlp sh wgnned Upw
w2fuwwnniuwyneejwl ynpw:

18. Upnnwnpwwnbuwyh oginwhwuncd

Upunwnpwunbuwyh uwhdwluwihu yhdwyh hhduwywl

swithwuhou £

1. UGl Ywd Jh pwilh pwnwnph dwutnh 2wpphg nnLpu quip,
npnug yGpwunpngnudp Ywd thnpjuwphuncdp bwhiwnbuywd
s,

2. JGpwunpnguwl W nnGhuuhywywl uwywuwpydwl Swhuptph
wyGjugned, npp hwugbguncd £ 2whwagnpddwl inunGuwywu
wllwwwnwlywhwpdwnnipjwup:

Syjw wpnwnpwwnbuwyp, huswtu bwl hwugngubpp W

nGunwutnp, whbwnp £ hwjwpdtbl L ogunwhwlytu

plwwwhwwunLpjwl ninpwnh nnGnwywu opGuunnnLejwu
wwhwuplbphu hwdwwwwnwufuwl:
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20. Qwptpwynpdwlu oguinwhwudwl yGpwptpjw) mtGntjwwnynipjniu

Grundfos puytpnrpjwl Ynndhg Yhpwreynn gwujugwd mbuwyh hwpebeh dwyudwl yepwpbpjw) mtnEjwwmynipjniu

dwprbpywdpp Lwhuwwnbudwsd sk ullunwdrtnph hGw 2thdGinL hwdwn

QuptpwlinLp

Quwptpwdph/thwptprwynpdwl
odwunuwly vhgngutph wuywuncd

Quwptpwdph/thwptprwynpdwl
odwunwly vhgngutph
wwwmpwuwndwl hwdwp oginwgnpdynn
UjnLph nwnwjhu LQwlwynrdp

fénLne W unjwpwpenLne
(bwipwynp unywnwpnLnp, pNLNR, W
unywpwreninge)

Sniihtip/wnynutin, UGpnhputn,
Uhgwnhputin, Uhguwptinwntin, guiigtin,
$hpuwwnnnltn, 1ghs UjnLe

PAP
Upynutn (nwhinwyjw, Uppwnwhunwyjw,
Swjn W thwyint Uyniptin (thwjun, thwjinwpetiipwhl uwihg), Ynyuwwnwytn,
fugwuwytnl) Ywywnpwdwsdytn, hwudnn Yynntp,
2tpunwéannhyutp, $hpuwnnputp
FOR
Bwbdynglutbp, wwpytn, pwnwupub,
wbd nnLpjwu
Snlhgra%bh) el wnnwpwyutn, onny [gywd pannhluynn Z
prwnwup, $hpuwwnnpubn
LDPE
z tugnLywyhll Uhguinhnlitn (Pwnuilpt A
g (Pwnép funnipjwl Uncpetinhg), win pyncd” onny |gqwd
3 wnihERhiEl) p2unhlywdnp pwnwlp, $hpuwwnnputn, [ghy
€ unLe
HDPE
MEUNwWwuwnt
nihuwinhpn
(nihunhnny fuguinuin Uhgwnhnbtn L A
PS
R[wdwygyws hwpbpwynpnid c !
(eNLNP U utnywnwenLnp/uwunhl) «UphUu» inGuwyh thwetrpwynpned
C/PAP

uunpnid Gup nLawnpnie)nil nwndut) htug thwrbrywsdph W/jwd thwpbrywsdph odwunwy uhgngutnh dwyl2dwlp (wju
thwpbpwsph/thwebrywdph odwunwy Uhgngutinh Ynw wpnwnnnn gnpswnwuh Ynnuhg thwygdtint ntwpnid):
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