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MpedynpexdeHue

Mpexde 4em npucmyname kK pabomam no
MoHmMaxy obopydoeaHusi, He06xo00uMoO
8HUMameJsibHO U3y4Yumb OaHHbIlU OOKyMeHm.
MoHmax u akcnnyamayusi o6opydoeaHusi
0oJIKHbI NposodumbCs 8 coomeemcmeuu ¢
mpe6oeaHussMu 0aHHO20 GOKyMeHma, a makxe
8 coomeemcmeuu ¢ MeCmMHbIMU HOpMamMu U
npasunamu.

1. YKasaHus no TexHukKe 6e30MacHoOCTH

lMpedynpexdeHue

Akcnnyamayusi daHHo20 o6opydoeaHusi 0JIKHa
npou3eodumbcsi nepcoHasoM, enaderoujum
Heo6xo00uMbiMU G511 3MO20 3HaHUSIMU U
onbImom pabomsl.

Jluya ¢ oepaHuY4eHHbIMU ¢hu3uvyecKumu,
YMCMeeHHbIMU 803MOXHOCMSIMU, C
O2paHU4YeHHbIMU 3PEeHUEM U CITYXOM He OOJIKHbI
donyckambcs K 3kcnayamayuu 0aHHO20
obopydoeaHusi.

Hocmyn demel k daHHOMYy o6opydoeaHuto
3anpeujeH.

11 OO6wue cBeAeHUs1 0 JOKyMeHTe

MacnopT, PykoBOACTBO N0 MOHTaXY U 3KCMnyaTauum CoaepxuT
npvHUUNManbHble Yyka3aHus, KOTOPble AOMKHbI BbINOMHATLCS Npy
MOHTaXe, 3KCnryaTaumMm u TEXHUYEeCKOM 06CnyXnBaHuu.
[MoaToMy nepep MOHTaXOM 1 BBOAOM B 3KCMMyaTaLuio OHU
0653aTenbHO AOMKHbI 6bITb M3yYeHbl COOTBETCTBYOLUM
obcnyxusarLwmM nepcoHanom unu notpebutenem. JlaHHbin
OOKYMEHT JOIKEH NOCTOSIHHO HAaXOAUTbLCS Ha MecTe
akcnnyatauun obopynoBaHus.

Heobxoaumo cobnogath He ToNbKo obwme TpeboBaHUs No
TexHuke 6esonacHocTW, NpMBeAeHHbIe B pa3gene 1. YkasaHus no
mexHuke 6e3omacHocmu, HO U cneumanbHble YkasaHusl no
TexHuke 6e3onacHoOCTH, NPMBOANMbBIE B APYIMX pasaenax.

1.2 3HayeHMe CUMBOJIOB U HagNUCen Ha usgenuun

YKasaHusi, NoMeLLeHHblE HENOCPEeACTBEHHO Ha obopygoBaHuu,

Hanpumep:

* CTpernka, ykasblBawllas HarnpaBneHve BpalleHus,

» 0603Ha4yeHMe HanopHoro natpybka Ans nogayv
nepekaymBaemomn cpenpl,

[OMMKHbI cobntofaTbesl B 06513aTeNbHOM NOpsiaKe U COXPaHATLCS
Tak, YTOObl X MOXHO ObINO NpoYMTaTh B NI06OM MOMEHT.

1.3 Ksanudmkaumus u obyvyeHue obcnyxumBatroLero
nepcoHana

[MepcoHan, BINONHAKLLMI 3KCNyaTaumio, TEXHNYeCckoe
o6CnyXMBaHUE U KOHTPOIbHbIE OCMOTPbI, @ TaKXXe MOHTaxX
obopyaoBaHus, OMKEH MMETb COOTBETCTBYHOLLYIO BbIMOMHAEMOMN
paboTte kBanudwukaumo. Kpyr BOnpocoB, 3a KOTOpble NepcoHan
HeceT OTBETCTBEHHOCTb M KOTOPbIE OH JOSXEeH KOHTPONMpoBaTb,
a Takxxe 06nacTb ero KOMMeTeHUUN JOMKHbI TOYHO
onpenendaTbCcA n0Tpe6v|TeneM.

1.4 OnacHble nocneacTBUA HECOOGNIOAEHUA YKasaHUN
no TexHukKe 6e3onacHoOCTH

HecobnoaeHne ykazaHui no TexHuke 6e30nacHOCTM MOXeT
noeneyb 3a coboii:

* onacHble NocneacTBUS ANs 340POBbS U XU3HN YENOBEKa;

* cO3/aHune onacHOCTU ANA OKpYXatoLen cpeabl;

* @aHHyNMpOBaHWe BCEX rapaHTUNHbIX 06513aTENbLCTB MO
BO3MeLLeHuIo yLwepba;

* O0TKa3 BaXkHenLwnx PyHKLUMIN 060pyAoBaHus;

* He[eWCTBEHHOCTb NpeAnMCcaHHbIX METOA0B TEXHNYECKOro
06CnyXMBaHNA N PEMOHTA;

* OMacHy cUTyauuto ANnst 340POBbSA U XU3HU NepcoHana
BCIeACTBMNE BO3AENCTBUS ANEKTPUYECKMNX UNN MEXaHNYECKUX
¢aKkTOpOB.



1.5 BbInonHeHue paboT c co6naeHMEM TEXHUKU
6e3onacHocTU

Mpu BbINOMHEHUU PaGOT AOMKHbI COBMOAaTLCS NPUBEAEHHbIE B
AaHHOM [JOKYMeHTe yKasaHusi no TexHuke 6esonacHocTy,
CyLlecTByiOLLME HAUMOHamNbHbIe NPEANNCAHUS MO TEXHUKE
6e3onacHOCTH, a Takxke Nnobble BHyTPEHHUE NpeanmMcaHus no
BbINOMHEHWI0 paboT, akcnnyaTauum o60pyaoBaHNs U TEXHUKe
B6e3onacHocTu, AencTByloWme y notpebutens.

1.6 YKasaHuA no TexHUKe 6e3onacHocTu Ansa
noTpebuTtens unu obcnyxuBatroLLero nepcoHana

3anpeLeHo 4eMOHTUPOBaThL MMEIOLLMECs 3alUTHbIE
orpaxxaeHus NoABWXHbIX y3I0B 1 feTanei, ecnu
oGopyaoBaHVe Haxo4uTCs B 3KCnyaTauum.

Heobxo0a4nMO NCKMIOYNTL BO3MOXHOCTb BO3HUKHOBEHUS
OMNacHOCTK, CBA3AHHOW C 3NekTpoaHepruen (bonee nogpobHO
cMoTpuUTe, Hanpumep, npeanucanus NY3 n MecTHbIX
3HeprocHabxawLWmx NpeanpusaTun).

1.7 YkasaHus no TexHuke 6e3onacHoOCTU nNpu
BbINOJIHEHUN TEXHUYECKOro 06CnyXuBaHus,
OCMOTPOB U MOHTaxa

MoTpebuTenb fomkeH o6ecneynTb BeINOMHEHNE Bcex paboT no
TEXHUYECKOMY 06CNYXMBAHUIO, KOHTPOMNbBHBIM OCMOTPaM 1
MOHTa3y KBanuguuMpoBaHHbIMY CneLmanucTamu,
AONYLLEHHBIMY K BbINMOMTHEHUIO 3TUX paboT 1 B AOCTaTOYHON Mepe
03HaKOMIEHHbIMU C HAMU B X0Ze NoAPOGHOro n3yveHus
PYKOBOACTBA MO MOHTaXy M 3KCnnyaTauuu.

Bce paboTbl 06513aTENBbHO JOMKHBI MPOBOANUTLCS MPU
BbIKMOYeHHOM obopyaoBaHuu. flomkeH 6e3ycnoBHo cobntoaaTtbes
NopsiAOK AENUCTBUIA NPY OCTAHOBKE 060PYAOBaHUs!, ONMUCaHHbBIN B
PYKOBOACTBE MO MOHTAXY M dKCMyaTaluu.

Cpasy e Mo okoH4YaHuu paboT AoMXHbI ObITb CHOBA
yCTaHOBIIEHbI UKW BKIIOYEHbI BCE AEMOHTUPOBAHHbIE 3alUUTHbIE
1 NnpefoxpaHuTenbHble yCTPONCTBa.

1.8 CamocTosTenbHoe nepeoGopyaoBaHue U
M3roToBJieHMe 3anacHbIX Y3I10B U AeTanei

MepeobopyaosaHune unn MoanduKaLno yCTponcTs
paspeLuaeTcs BbINOMHATL TONbKO MO COrNacoBaHuio ¢
N3roToBUTENEM.

dupMeHHble 3anacHble y3nbl U feTanu, a Takke paspeLleHHble K
MCMonb30BaHMI0 (MPMOI-U3roTOBUTENEM KOMMNIIEKTYIOLNE,
npu3BaHbl 06ecneYnTb HaAEeXHOCTb IKCnyaTauuu.

MpumeHeHune y3nos un netanewn apyrnx npounssoanTenen MoxeT
Bbl3BaTb OTKa3 N3rotoBuUTenda HeCTn OTBETCTBEHHOCTb 3a
BO3HUKLUME B pe3yribTaTe 3TOro nocneacteus.

1.9 HeponycTuMble pexuMbl aKcnnyaTauum

OkcnnyaTaunoHHas HaeXHOCTb NocTaBnsiemoro obopynoBaHus
rapaHTMpyeTcs TONbKO B Crlyvae NPUMEHEHNS B COOTBETCTBUM C
dyHKLUMOHaNbHbIM Ha3Ha4YeHneM cornacHo pasgeny 6. Obrnacmes
npumeHeHusi. NpefenbHO AONYCTUMbIE 3HAYEHWS, YKa3aHHbIe B
TEXHWYECKMX JaHHbIX, AOMKHbI 0653aTenbHO cobnioaaTbcs BO
BCEX Cry4asx.

3anpeuwjeHa akcnnyamayusi Hacoca 6e3 3aujumai
anekmpodeuzamerisi (a@momMama 3au,umai
deuzamenisi unu mernsoeo2o0 pese, nu6o
aHanozoe) om nepekoca ¢as u nponadaHusi
¢hasbl, Nnepez2py3KuU, MOHUXEHHO20 U
noebIWeHHO20 HarnpsiKeHUss numarweu cemu!

HeebinonHeHue daHHO20 mpebosaHus
sesisiemcsi HapyweHueM ycioeull aKcrlyamauyuu
Hacoca, U 2apaHmusi Ha Hacoc rnpekpawaemcs.
lpu akcnnyamayuu Hacoca 6e3 yka3aHHOU
3awumsl 8cs1 omeemcmeeHHOCMb 3a
noepexdeHue Hacoca eo3jlazaemcs Ha
KOHEe4YHO020 Mnosib308ameJisi.

2. TpaHcnopTupoBaHUe U XpaHeHue

TpaHcnopTupoBaHue 06opyfoBaHUs crnedyeT NPOBOAUTL B
KpbITbIX BaroHax, 3aKkpbITbIX aBTOMaLUMHAX, BO3AYLUHbLIM, PEYHbIM
nM60 MOPCKUM TPaHCMOPTOM.

Ycnoeusa TpaHcnopTvpoBaHusa 060pyaoBaHNsA B 4acTu
BO3EeNCTBUNS MEXaHNYeCKNX hakTOpOB AOMKHbI
cooTBeTcTBOBaTh rpynne «C» no FOCT 23216.

Mpw TpaHCNOPTMPOBaHUK ynakoBaHHOe 060pyaoBaHME AOMKHO
ObITb HAAEXHO 3aKpensieHo Ha TPaHCNOPTHLIX CPeACTBax C
Lenblo NpefoTBpaLLeHns CaMoNpPOU3BOSbHbIX NepeMeLLeHu.

Ycnosus xpaHeHns 06opyaoBaHNs AOMKHbI COOTBETCTBOBaTb
rpynne «C» FOCT 15150.
MakcrmanbHbI Ha3HaYeHHbIV CPOK XpaHeHus cocTaBnseT 1 rod.

B TeueHue Bcero cpoka xpaHeHusi KoHcepBaLuus He TpebyeTcs.

TeMmnepaTtypa XxpaHeHuUsA
Hacoc: o1 -20 °C go +60 °C.
OnekTpogsurartens: ot -20 °C go +70 °C.

SJ'IeKTpO,ClBVII'aTeJ'IVI OO0JDKHbl XPaHUTbCA B 3aKPbITOM, CYXOM U
XOpoLlo npoBeTpuBaeMoM NoMeLLeHNN.

lpu xpaHeHuu 3nekmpodeuzamenel MMS
criedyem He MeHee 0OHO20 pa3a 8 Mecsy
8py4HYI0 npoeopa4yusams easn
anekmpodeuzamens. Ecnu anekmpodeuzamenb
Haxoodusicsi Ha XpaHeHuUuU cebiwe 00HOo20 200a,
Heob6xodumo pazobpamb u Nposepumb

epawaroujuecss demasu 3sekmpodeuzamernsi
neped e20 MOHMAaXoM.

SJ'IeKTpO,ElBVIFaTeJ'Ib He JOoSKeH noaBepraTbCcsa BO3AENCTBUIO
NPAMbIX CONTHEYHbIX nyqe|7|.

B crnyyae xpaHeHUsi HACOCHOTrO arperarta nocne UCnosib30BaHus,
Heo6xoAMMo 06GecneynTb 3aLUTy OT 3aMepP3aHuns Unm
UCMOSIb30BaTh MOTOPHYIO XKMUAKOCTb, YCTONUUBYHO K HU3KUM
TemnepaTypam.

Ecnu Hacoc pacnakoBaH, ero crefyert XpaHuTb B
rOPM30HTasIbHOM MOSIOXKEHUN C MPUMEHEHNEM COOTBETCTBYHOLLMX
Ornop MM B BEPTUKANBHOM MOMOXEHUN TaK, YTOGbI HE JOMYCTUTb
BO3MOXHbIX MEPEKOCOB Basa.

Heo6x0anMo UCKNIOYMUTL BO3MOXHOCTb CKaTbIBAHWUS UMK
nageHuna ¢ BbICOTbl Hacoca.

Cnocob xpaHeHUsi Hacoca Ha onopax nokasaH Ha puc. Puc. 1.

TMOO 1349 2495

Puc. 1 lNonoxeHne Hacoca nNpu XpaHeHun

3. 3HauyeHue CMMBONIOB U HagnNucen B
DOKYMeHTe

lpedynpexdeHue

Hecob6nrwdeHue 0aHHbIX yKa3zaHUl MoXxem
umemb onacHble 01151 300poebsi rdel
nocsedcmeusi.

lpedynpexdeHue

Heco6ntodeHue 0aHHbIX yKa3aHuli MoOxem
cmamb NPUYUHOU NOPa)XKeHUs 3/IeKMpPUYeCcKUM
MOKOM U uMemsb onacHble OISl XU3HU U
30dopoebs ndel nociedcmeus.

Yka3aHusi no mexHuke 6e3onacHocmu,
HeebINo/IHeHUEe KOMopbIX MOXem ebl3eamb
omka3 o6opydoeaHusi, a make e20
noepexoeHue.

PekomeHOayuu unu ykasaHus, obnezyaroujue

Yka3aHue | pabomy u o6ecneyusaroujue 6e3onacHyro

akcnsyamayuro o6opydoeaHusl.
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4. OOwwue cBegeHus o6 usgenun

[aHHbI JOKYMEHT pacnpoCcTpaHseTcsl Ha CKBaXXMHHbIe HacoChl
SP, SPE, SPM c norpyxHbiMu anekTpoasuratensamu Grundfos
MS/MMS unu Franklin.

Ecnu Hacoc obopynoBaH anekTpoasuratenem noboro gpyroro
npoussoantens, oTnuyHbiM ot Grundfos MS nnu MMS, npumunte
K CBEEHWIO, YTO TEXHUYECKME AaHHbIe 3NEeKTpoaBUraTeNs MOryT
OTNNYaTbCA OT AaHHbIX, NPUBEAEHHbIX B AaHHOM PykoBoacTBe.

CkBaxuHHble Hacocbl SP, SPE, SPM npegHa3HayeHbl onsi
YCTaHOBKM B CKBaXnHax guameTtpom ot 4 gronmos (DN 100) n
ob6ecneymsatoT nogady Ao 280 m3/y.

Grundfos noctasnseT Hacockl SP (SP 1A- SP 215),
N3roTOBIIEHHbIE U3 XPOMOHWKENEBON CTanu, Mmatepuvan

DIN W.Ne1.4301 (AISI 304). MNpu nepekavymBaHumn XonoaHOW BOAbI
UKW BOAbl C HU3KUM COAEPXKaHWeM XopuaoB 310 obecrneymBaeT
BbICOKYI0 M3HOCO- M KOPPO3UOHHYH CTOMKOCTb.

[ns nepekayvBaHUsi arpeCcCuUBHBIX XNUOKOCTEN NOCTaBNSATCS
HacocChl, U3rOTOBIIEHHbIE U3 BbICOKONErMPOBaHHbIX
XPOMOHMKENEBbIX CTaneu, B YaCTHOCTH:
- Hacocbl cepun SP...N/SP A...N, matepunan DIN W.Ne1.4301
(AISI 316);
- Hacocbl cepun SP...R/SP A...R, matepuan DIN W.Ne1.4539
(AISI 904L).

Bo3molkeH Take BapuaHT KOMNMEKTaLuumM Hacoca LMHKOBBIM
aHOAO0M ANs KOPPO3VMOHHOW 3awuThl. ATO LenecoobpasHo
Mcrnonb3oBaTb, HANPUMEP, ANs NepekaymBaHnsi MOPCKOW BOAbl.

[inga ocywecTBneHnsa ocobbix TpeboBaHWiA, BO3HMKaOLWUX B
TEXHOMNOrMN OYUCTKM CTOYHbIX BO, COAEPXALLNX
HedTenpoayKTbl, NpUMeHsitoTcs Hacockl cepun SP...E, B KOTOpPbIX
peanu3oBaHa TLWaTenbHo NpoAyMaHHas koMbruHauus
mMaTepvanos, BKIoYaoLasi XPOMOHUKENEBYHO CTalb, BUTOH,
TednoH 1 kepaMuky. Bce oTBeTCTBEHHbIE AeTanu, Hanpumep,
Ban, paboyve koneca v NPOMeXyTOYHblE KaMePbl M3rOTOBIIEHbI
13 XPOMOHUKENeBomn cTann. AnekTpuyeckne kabenu nmerot
TednoHOBYI0 060MOYKY. YNNOTHEHNSA BbINOMHEHbI U3 MaTepuana,
obnapatoLero oco6eHHO BbICOKOW YCTONYMBOCTbLIO K KOPPO3UN 1
K BO3AEWCTBUIO XMMUKATOB, @ MOALUUMHUKM - U3 KOMBUHaLUK
TBEPAOro cnnasa C KepaMUKOW.

CneunanbHO CNPOEKTMPOBaHHbIE ANS 3aUThl OKpYXatoLLen
cpefabl, NorpyxHele akonorndyeckue Hacocobl SP A...NE, SP...NE
YCTOWYMBbI K BO34ENCTBUIO BOAHbLIX PACTBOPOB XMMMUKATOB 1
mMacern. Hacocbl CKOHCTPyMpOBaHbl AN OTKa4YMBaHUSA
3apaxxeHHbIX/3arpsA3HeHHbIX FPYHTOBBIX BOA, B MecTax
pacnonoXeHus:

- CBasoK OTX0A0B;

- CKNajoB XMMUKAaTOB;

— MPOMBILUNEHHbIX NPEANPUATUN;

- rapaxein n 6eH303anpaBOYHbIX KONOHOK.

KoHcTpykuus

HacocHbIn arperat cOCTOMT U3 rMApaBnMYeCcKon YacTu Hacoca 11
NOrpy>Horo anektpoasuratens 2 (cm. puc. Puc. 1). Banbl Hacoca
1 aNeKTpoaBuraTens coeAuHeHbl C MOMOLLbI0 MydThbI.

1

Puc. 2 KoHcTpykumsa HacocoB SP, SPE, SPM

®dupmeHHas Tabnuyka

5 6 2 7
/

/
1 Type Weight Kg
3 Model
4— 50HZ:Q m/h.H m.n min

IQ 60Hz:Q mhH m.n mirt e|
MEI 2 np (%)

8 [ALCE )

/7 \
9 10 1

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

P
~[Type IAI'Cé€
2—Pump weight Kg

3— Model :A98699055P21525 |4

50Hz 60Hz | 5
m3/h—

o | =y

min-

14068

8—MEI > Mp (%)
GRUNDFOS »\

DK-8850 Bjerringbro, Denmark

4

Puc. 4 dupmerHas Tabnuuka Hacocos SP(SPM), SPE 18...60

Mo3. OnucaHue

1 TunoBoe o603Ha4YeHne Hacoca

2 Macca, kr

3 YcnosHoe o0603HavyeHne moaenu, raoe 98699055 —

BOCbMMW3HaYHbIN HOMep npoaykTa, P2 — o6o3HaveHune

3aBoga pyHadoc, 15 — rog nsrotosneHus,
25 — Heens U3roToBreHust

Yacrtora

Mopnaua, M3y

Hanop, m

HomuHanbHas YyacToTa BpalleHus, MUH!

MuHMManbHbIM KO3 PULMEHT S3HEProadPPEKTUBHOCTH

OO |N|O|O|

Kna, %

CTpaHa U3rotoBuTenb

ala
~|lo

3Haku o6palleHns Ha pblHke




TunoBoe o603HavYeHune

Mpumep Hacoca ‘S“F; -9|C L|Rp4|6" 50/60

Mpumep Hacoca SP

3x
C 3N1eKTpPoABU- -10(/AA|N| [Rp6(8" . 50
raTenem 125 380-415

Tunosow psg

KonuyecTBo cTyneHen
Paboyee koneco
YMEHbLUEHHOro AnameTpa
(A, B, C makc. 2)
McnonHeHne 13 HepxaBetoLLlen
cTtanm
EN 1.4301

N = EN 1.4401
R =EN 1.4539
[eTtanu 13 pesuHol
SP1A - SP5A

=NBR
E = FKM
SP7 - SP14

= LSR/NBR/TPU
E = FKM
SP 18 - SP 60

= LSR/NBR
E = FKM
SP 77 - SP 215

=NBR
E = FKM
CoeanHeHune
Pesbba Rp (PpX)
Pesbba R (RX)
Pesb6a NPT (XNPT)
®dnaHey Grundfos (GrX)
Tunopa3mep anekTpoaBuraTens
HanpsixeHwue [B]
Yactora [u]

SD

92

sD KBT

Cnocob nycka
[1 =DOL (npsmoi nyck)
SD = nyck no cxeme «3Be3aa-TPeyronbHUK»

MouwHocTb anekTpoasuratens [kBT]

TunoBoe o603HavYeHue

Mpumep Hacoca S1:5E 4| N Rp 6| 6" (37 kBT| D
Tunosow psig (SPE)
KonunyecTtBo cTyneHen
VcnonHeHue 13 HepxaBetoLlen
cTtanu

=EN 1.4301
N = EN 1.4401
R =EN 1.4539
[eTtanu 13 pesuHsol
SPE 18- SPE 60

= LSR/NBR
N = FKM
SPE 77- SPE 215

CoepnuHeHne
Rp pe3bba (RpX)
R pesbba (RX)
NPT pesbba (XNPT)
Tunopa3smep anekTpoaBurartens
MowHocTb anekTpoasurarens [kKBT]
KonnyecTBo kabenei
= OavH
D =[ea
YacToTa BpalleHus

3000
06/MUH

TunoBoe o6o03Ha4yeHue SP-G

Mpumep SP (360-|2 |A |G

Tunosow psig
HomuHanbHbI pacxos B M3/4
KonnyecTBo pabo4mx Konec

Tun pa6oyero koneca

MaTepuan getanen
G =YyryH EN-JL 1040

5. YnakoBKka v nepemeLlieHue
5.1 YnakoBka

Mpu nony4eHnn obopyaoBaHUs NpoBepkTe YNakoBKy M camo
o6opynoBaHWe Ha Hann4ne NOBPEXAEHWIA, KOTOPbIE MO BbITb
nosyyeHbl NPy TpaHCNopTMPOBaHuW. [Mepes Tem kak yTUnm3mpoBaTb
yNakoBKy, TLLATESbHO NPOBEPLTE, HE OCTaNMCh N B HE OKYMEHTbI
merkve aetanu. Ecnm nonyyeHHoe oGopyoBaHme He COOTBETCTBYET
BalleMy 3aka3sy, 06paTUTECh K MOCTaBLLMKY 060pYAOBaHMS.

Ecnu o6opynoBaHve NOBpexAeHO Npu TpaHCNopTUPOBaHUH,
HEMeZANEHHO CBSXKUTECH C TPAHCMOPTHOW KOMMaHuen u
coobLunTe nocTaBLLuKy 06opyaoBaHuUs.

MocTaBLWUK coxpaHsieT 3a coboii NpaBo TuWaTeNbHO OCMOTPETb
BO3MOXHOE NOBpPEXAEHNE.

MHdopmauuio 06 yTunusauum ynakoBku cM. B pasgene 20.
UHpopmayus no ymunusayuu yrnakosKu.

BHumaHue| Hacoc mpe6yem ocmopoxHo20 o6paujeHus.

He nogsepranTe HacoC U3NULWHUM yaapam v Ton4kam.

5.2 MNepemeweHne

lpedynpexdeHue

Cnedyem cobsiro0amb o2paHUYeHUSI MECMHbIX
HOPM U npaeusi 8 OMHOWeHUU NO0bEMHbIX U
no2py304Ho-pa32py304Hbix pabom,
ocywecmeJsisieMbiX 8PYYHYIO.

3anpewaemcsi noOHuMamb o6opydoeaHue 3a
i
numarouwuli kabeneb.

6. O6nacTb NnpumMeHeHUsA

CkBaxunHHble Hacockl SP npoussoactea Grundfos
npeaHasHayveHbl 48 BOAOCHAGXKEHUS, OPOCUTENbHBIX
rMAPOCUCTEM, MOHUXKEHUS YPOBHSA IPYHTOBbIX BOA, CUCTEM
NoXXapoTYLUEHUS, MOBbLILLEHUS AaBNEHUs U OPYrMX cryYyaes
NPOMBILLNEHHOTO UCNOSb30BaHUS.

Bugbl nepekayvBaemMon XnagKkocTu: YACTble ManoBsa3kne

HEB3pPbIBOOMNACHbIE XMAKOCTWN 63 TBEPAbIX UMK

OVHHOBOJOKHUCTBIX BKITHOYEHUN.

MakcumanbHoe cogepxaHue necka B Boge:

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

- SP 7 - SP 14: 150 r/m® (NoAWWUMHUKM U3 Xnakoro cunukoHa LSR
B CTaHOAPTHOM UCMONHEHUW);

- SP 18 - SP 60: 100 r/m® (NOALWMWNHWKA U3 XXUAKOTO CUITMKOHA
LSR B cTaH4apTHOM MCNONHEHUN);

-SP 77 - SP 215: 50 r/m®;
Bornbliee cogepxaHue necka yMeHblUaeT CPOK aKcnnyaTauum n
MoBbILLIAET ONacHOCTb 6/I0KMPOBaHMS Hacoca.

Ecnu nepeka4yueaemble xudkocmu umerom
6oJ1ee 8bICOKYIO MI0OMHOCMb, YeM y 800bl,

Mo)xem nompe6oeambcsi ycmaHo8Ka

anekmpodesuzamernsi 6onbweli MOUJHOCMU.
|_|pVI ncnonb3oBaHUN Hacoca ANna nepekadnBaHusa )KVI,E[KOCTeVI,

BA3KOCTb KOTOPbIX GosbLUE, YeM Y BOAbI, NpocuM Bac cBsizatbes
¢ komnaHuen Grundfos.

[Mpn nepekaynBaHun XXMAKOCTEN 6onee arpeccuBHbIX, 4em
nnTbeBasa Boaa, Tpe6yeTc;| npumMmeHeHune cneunanbHbIX

ncnonHeHun Hacoca: SP A...N, SP A...R, SP...N, SP...Ru SP...E.

MakcvMmanbHble TeMnepaTypbl pabovmnx XUAKOCTEN yKa3aHbl B
pasgene 15. TexHuyeckue OaHHbIe.

Hacocbkl SPM npeaHasHayeHbl ANs nepekaynBaHns pacteopa
KMCINOThI UMK LWENOYM B MPOLECCE KYYHOrO BblLLENaYnBaHns Ha
ob6bekTax ropHogo6bIBaOLLEN MPOMbBILLIIEHHOCTU.

- Hacocbl SPM He npumeHsiomcsi O1si
BHumaHue N
nepekayueaHusi numbeeoli 800hbl.

YkasaHHble TWMbl HACOCOB npegHasHa4veHbl onda npyumeHeHuna B
TOM 4YUCIe N Ha oNacCHbIX NPOM3BOACTBEHHbIX obbekTax.

Pycckun (RU)
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7. TMpwvHUMN gencTBus

MpuHUMN AencTBUsA CKBaXXMHHbIX HacocoB SP, SPM ocHoBaH Ha
nepegade aHeprun XXMAKOCTW, NpoTeKatoLlen BAOMb onacTen
pabounx konec, AencTBNEM LIeHTpOoOexHOoM cunbl. )Knakoctb
oT6pacbkiBaeTcs LLeHTPOo6exHoW cMnon oT LeHTpa paboyero
koneca k nepudepun. B ueHTpe paboyero koneca cosgaeTcs
paspsKeHne 1 XuaKocTb NocTynaeT k paboyemy konecy noa
OeCTBUEM Pa3HOCTM AaBMeHUs B LeHTpe paboyero koneca u
BHeLUHero faBneHus. NoBbileHne 4aBneHns OCyLLecTBNsAeTCS B
pesynbTaTe nepegayun Hanopa XuakocTu ot ogHoro paboyero
Koreca gpyromy, yCTaHOBMEHHOMY CNeAoM.

8. MoHTax

lpedynpexdeHue

lNeped Hayanom pabom y6edumecb 8 mom, 4mo
anekmponumaHue omkJtoyeHo. Y6edumech 6
mom, ymo cnyyaliHoe eKjilo4YeHue
3/1eKmponumaHusi UCKJ/TH0YeHo.

lpedynpexdeHue

Bo epemMsi MOHmMaxa Hacoc 0oJukeH Haxodumbcs
e ynakoeke 0o mex rnop, nNoka oH He 6ydem
pa3meujeH 8 eepMmuKasibHOM MOJIOKeHUU.

lMpunazarowasica k Hacocy donosiHUMenbHas
¢upmeHHast mabnuyka do/mKkHa 6bimb
3aKpensieHa e wkagy ynpaesieHUsi HAaCOCOM,
pPsAGOM C MecImoM pacrnoJsioKeHUsI CK8a)XXUHbI Usu
pe3epeayapa.

Ucnonb3oeaHue npeobpa3zoesamesisi yacmomsi
s18157emcs ob6s13amenbHbIM Onsi Hacocoe SPE.
CuHycoudanbHbIl ¢hunbmp He mpebyemcs,
ecJ1u ebInoJIHeHbl 8ce mpeboeaHusl, yKa3aHHbIe
e mabnuuye TpeboeaHuss k MS6000P ons
pabomsbi 6e3 cuHycoudasibHO20 unbmpa u3
pasdena 9.1

>

8.1 KoHTponb ypoBHSs oxnaxpawLien XUaKocTu
B afleKTpoaBurartene

OnekTpoasuraTeny npeaBapuTENbHO 3amnofHeHbl Ha 3aBoae-
N3roToBuTENE CNeunanbHOW HEAA0BUTOM XUAKOCTbIO,
npefoTepallaLLien 3amep3aHne Boabl B anekTpoasuratene npu
nageHumn temnepaTypbl 4o —20 °C.

Cnedyem npoeepsimb ypo8eHb XUOKOCMU 8
anekmpodeuzamerie u npu Heobxodumocmu eé

nonosiHsiMb. Ucnonb3yiime yucmytro eody.

Ecnu Heob6xodumo obecneyums 3awjumy om

3amMep3aHusi, 8 asilekmpodsu2amersib MOXHO
dosilueame MoOJILKO crieyuasbHYyH XudKocmb

komnaHuu Grundfos. B ocmanbHbix ciiy4asix Onsi

3a/1u8KU MOXHO UCMOJIb308amb YUCMYH 800Y.

[onueaHue XWAKOCTU AOSMKHO NPOU3BOANTLCS C cobnogeHnem
npmnBeAeHHbIX HUXe yKa3aHVII7I.

8.1.1 dnekTpoaBuratenu MS 4000 u MS 402 npousBoacTBa
Grundfos

3annBoYHOE OTBEPCTHE INEKTPOABUraTENS HAXOANUTCS B
crnegyoLmux MecTax:

+ MS 4000: B BepxHel YacTu anekTpoasuraTens.

* MS 402: B gHULLE anekTpoaBuraTens.

1.PacnonoxuTe norpy>KHow Hacoc, kak nokasaHo Ha pwuc. Puc. 1.
3anvnBoYHOE OTBEPCTUE AOIKHO ObITh B BEPXHEN TOYKE
asuratens.

2.01BepHMUTE pe3bboByto NPpobKy N3 3anMBOYHOrO OTBEPCTUS.

3.C nomoLLbio cneumnanbHoro Wwnpuua sanMeante B
ANeKTpoABUraTenb OXNaXKAatoLLyo XUAKOCTb, NOKa OHa He
HayHET BbITeKkaTb Yepes 3anMBoyHoe oTBepcTune. Cm. puc. Puc.
1.

4.CHoBa ycTaHOBWUTE NPOGKY 3aNMBOYHOrO OTBEPCTUS U NNOTHO
€€ 3aTAHUTe, He MEeHSIs NPU 3TOM NOMOXEeHMe Hacoca.

MoMeHTbI 3aTaXKK

* MS 4000: 3,0 Hm.

* MS 402: 2,0 Hm.

Mocne aToro norpyxHom Hacoc roToB K MOHTaxy.

MS 4000

MS 402

e =

—

TMO0O0 6423 0606

Puc. 5 MNonoxeHune anekTpoasuraTens npu 3anofHeHnn —
MS 4000 n MS 402

8.1.2 OnekTpopBuratenn MS 6000 Grundfos

* B cnyyae ecnu anekTpoaBuratens NOCTaBnseTCcs co cknaaa,
Heobx0AMMO NPOBEPUTb YPOBEHb XUAKOCTU INeKTpoaBuraTens
nepepg ero MOHTaXoM Ha HacocHow YacTtu. Cm. puc. Puc. 6.

» [Ins HacocoB, KOTOPble NOCTaBNATCA B COOPaHHOM BUAE CO
cknapga Grundfos, ypoBeHb yxe NpoBepeH.

* MNpwu npoBeaeHUn cepBUCHbIX PaboT ypoBeHb He06Xo0aMMO
nposepsTb. CMm. puc. Puc. 6.

OTBepcTME ANS 3anNUBKU XUAKOCTU B aNeKkTpoasuraTesnb

HaxoauTcsa B BEPXHEN YacTu anekTpoaBuraTens.

1. PacnonoxuTe norpy>How anekTpoaBuraTenb, kak nokasaHo
Ha puc. Puc. 6. 3anmBoyHOe OTBEpPCTHE AOMKHO ObITh B
BEpXHeW Touke ABuraTens.

2. Ypanute npo6Ky 13 3anMBOYHOIO OTBEPCTUS.

3. C nomolublo cneumanbHOro wnpuua 3anmBanTe
B 9NEKTPOABUraTenb XUAKOCTb, NOKa OHa HE HAYHET BbiTeKaTb
yepes 3annBoyHoe oTBepcTue. CMm. puc. Puc. 6.

4. CHoBa ycTaHoBWTe NPobKy 3aNMBOYHOIO OTBEPCTUSA U NNOTHO
eé 3aTsAHMTe, He MEHAS NPU 3TOM MOMOXeHWe Hacoca.

MomeHT 3aTsaxku: 3,0 Hwm.

[Mocne aToro Hacoc roToB kK MOHTaxy.

45°

i
b
o

TMO03 8129 0507

Puc. 6 lNonoxeHne anekTpogsuratens npun 3anosiHeHUn —
MS 6000

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

1. YcrtaHoBuUTe anekTpoaBuraTenbs nog yrnom 45° tak, 4tobbl
BEPXHsiA YacTb ABuratens obina HanpaeneHa Beepx. CM. puc.
Puc. 7.

2. OcnabbTte pesbboByto NpobKy (A) M yCTaHOBUTE BOPOHKY B
oTBepcTue.

3. 3anuBaiiTe YMCTYIO BOAY B ABUraTesb, NOKa XMOKOCTb BHYTPU
ABUraTensi He HAYHET BbIXOAWUTb U3 3aNMBOYHOIO OTBEPCTUS.

3anpewaemcs donueams 6 aniekmpodeu2amesib
po P

JXudKocmb, codepxaulyro MacJio.
4. BbiTalymMTe BOPOHKY M CHOBa 3akpyTuTe pe3bboByto npobky A.



lMpexde yem cHosa ycmaHoeumb
anekmpodeuzamerss nocse daumesibHO20

BHuMaHue| xpaHeHus, yenaxHume mopuyesoe yrisiomHeHue

eaJsia HeCKOJIbKUMU KanssiMu eodsl u
npoeepHume eain.

Mocrne 3Toro NOrpy»Hol HacOC roTOB K MOHTaXYy.

TMO03 0265 3605

Puc. 7 lNonoxeHune anekTpogsuratens npu sanonHeHnn — MMS

8.1.4 AiBuratenu dmupmsbl Franklin auameTtpom 4 n 6 gronmos

TouHyto nHpopmaLmio cmoTpuTe B MacnopTe, PykoBoacTtee no
MOHTaXy 1 3KCnnyatalmm Ha COOTBETCTBYHOLLMNA
anekTpogBuraTesnb UMY TEXHUYECKON OKYMEHTaUuMmW Ha cante
www.franklin-electric.com.

YpoBeHb oxnaxaatoLein XUAKOCTU B NMOTPY>KHbIX
anekTtpogasuratensx ovpmel FRANKLIN gnameTtpom 4 n 6
AIOVIMOB NPOBEPSIOT NYTEM U3MEPEHNS PACCTOSHUSA MEXAY
TOPLOM OCHOBaHUSA U BCTPOEHHOW pe3nHoBon anadparmon. Ons
BbIMOJIHEHNSA KOHTPONSA Yepes 0TBepCTME B TOPLIE OCHOBaHMA
BBOAAT CeunanbHyo NMHENKY U CTEPXEHb A0
COMNPUKOCHOBEHMA ¢ anadpparmon. Cm. puc. Puc. 8.

Cnedyem cobsir00amb 0CMOPOXHOCMb, YMOb6bI
He noepedumb Ouaghpazmy.

TMOO0 1353 5092

Puc. 8 VIamepeHune paccTosiHus oT TopLa OCHOBaHWs 40
avadparmbl

PaccTtosiHue, 3amepeHHOe OT Hapy>HOW YacTu TopLa OCHOBaHUSA
[0 pe3vHOBON AnadparmMbl, AOMKHO PABHATLCS 3HAYEHUSIM,
npvBeAeHHbIM HUXe B Tabnuue:

dnekTpopBuratenb Pasmep Paccroskue
[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

TMOO0 6422 3695

Puc. 9 Onektpoasuratenu pupmel Franklin

Ecnun aTo pacctosiHue BbIXOAWT 3a Npefenbl yKasaHHbIX

3Ha4YeHuit, TO He06X0AMMO BbINONHUTL PErYNMPOBKY, Kak

onucaHo B pasgene 8.1.5 nekmpodsuzamenu upmsbi Franklin
Quamempom 8 drolimos.

8.1.5 AnekTpoaBuratenu pupmsl Franklin guamerpom
8 gronmoB

TouHyto nHdopmaumio cmoTtpute B lNMacnopTte, PykoBoAcTse no
MOHTaXy W 3KCryaTaumMm Ha COOTBETCTBYIOLLNIA
aneKTpoABUraTenb UNN TEXHNYECKON [OKYMEHTaLUMN Ha canTe
www.franklin-electric.com.

MpoBepka ypoBHA oxnaxaatoLwem X1MaKoCcTU B aNeKTpoaBuratensx
dupmebl Franklin gnametpom 8 glonmMoB NpoBOANTCA CReayoLwmnm
obpasom:

1. C nomoLLbio OTBEPTKN BbITONIKHUTE OUNBTP, YCTAHOBIEHHbIN
nepea knanaHoM B BepxHen YyacTu gsuratens. Ecnv B punstpe
MMeeTCs LWL, TO Takow UnbTp crieayeT BbIBEPHYTh.
[MonoxeHne 3anpaBOYHOro KnamnaHa npuBeaeHo Ha puc. Puc.
10.

2. TpMXMWUTE HAKOHEYHMK 3anpaBOYHOro LWNpULUa K KnanaHy u
3anpaBbTe ANIeKTPOABUraTeNb OXNaxaaloLwemn XUAKOCTbIO.
Cwm. puc. Puc. 10. lNpwn aTOM He cnegyeT HagaBnuBaTb
LUNPpULEM Ha KranaH ¢ Ype3MepHbIM yCUnmMeMm, Tak Kak aTo
MOXET NPUBECTU K NOBPEXAEHUNIO N NOTepe repMeTUYHOCTH
knanawHa.

3. YpganuTe BO34yXx U3 aNeKTpoABUraTens nerkum Haxatvem
HaKOHEeYHVKa LINpuLa Ha knanaH.

4. ToBTOpsANTE Npouecc 3anpaBky oxnaxxgarLwen XUgKocTbio 1
yAaneHus Bo3ayxa v3 anekTpoasuratensi 4o Tex nop, noka He
HayHeT BbITeKaTb XWAKOCTb UK Anadparma He 3aimeT
npasunbHoe nonoxexue (cm. pasgen 8.1.4 Jeuzamenu
¢upmebl Franklin duamempom 4 u 6 drolimos).

5. YctaHoBUTE hUNLTP Ha NpexHee MecTo.

[Mocne aToro Norpy>HoM Hacoc rotToB K MOHTaxy.

TouHyto nHdopmaumio cmotpute B [Nacnoprte, PykoBoacTtee no
MOHTaXy W 3KCNIyaTaumm Ha COOTBETCTBYIOLLUIA
anekTpoABuraTenb UMM TEXHUYECKON JOKYMEHTaUMM Ha cante
www.franklin-electric.com.

TMO0O0 1354 5092

Puc. 10 lNonoxeHne 3anpaBoYHOro KnanaHa

8.2 YctaHOoBKa Ha MecTe 3KcnnyaTtauuu

lpedynpexdeHue

Ecnu Hacoc Heo6x00uMo ycmaHoeums 8
docmynHoM OJis ecex Mecme, mo
coeduHumersnbHasi My¢pbma 0osmkHa 6bimb
u3oniupoeaHa om NMPUKOCHOBEHUS, Harnpumep,
oxsiaxx0arowjUM KOXXYXOM.

Pycckun (RU)
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B 3aBMcuMOCTHM OT TUNa anekTpoaBuraTens, Hacoc
yCTaHaBnMBaeTCA BEPTUKANIbHO UITU TOPU3OHTAlbHO. MonHbin
CMMNCOK aneKkTpoaBuraTenen, NPUrogHbIX Ans ropuaoHTanbHoON
YCTaHOBKW, NpuBeaeH HNXe, B Tabnuue «3]'IeKTpO,D,BVII'aTeJ'IVI C
BO3MOXXHOCTbI NrOPNU30OHTANIbHOro MOHTaXxan».

Ecnn Hacoc MOHTMPYeTCHA ropu3oHTanbHO, TO BbIXOAHOE
OTBEPCTME HAacoca HY B KOEM Criyvae He JOSKHO ObiTb HUxXe
ropusoHTanbHou nnockoctun. Cm. puc. Puc. 11.

H HonycTtnmoe
nonoxeHune

Heponyctumoe
nonoxexue

TMOO 1355 5092

Puc. 11 MoHTax

Ecnun Hacoc yCTaHaBnNMBaKT rOPU30OHTaNbHO, HaNpumMep, B
pes3epByape, TO ero pekoMmeHayeTcqa yctaHaBnmBaTh B
oxnaxnagarulemM Koxyxe.

aﬂeKTPO.ﬂBVIraTe.ﬂM C BO3MOXHOCTbIO FOPU3OHTasIbHOro
MOHTaXxa

BbixogHas BbixopgHas
AnekTpoaBUra- MOLHOCTb MOLWHOCTb
Tenb 50 'y 60 Ny

[kBT] [kBT]

MS Bce Bce
MMS 6 55-37 5,5-37
MMS 8000 22-110 22-110
MMS 8000P 37 -147 37 - 147
MMS 10000 75-190 75-190
MMS 12000 147 - 250 147 - 250

Ecnun yacTtoTa BknoyeHns anektpoasuratenst pupmel Franklin
ovameTpoM 4 AonmMa MOLHOCTBIO 40 2,2 KBT BKNOYMTENBHO
cocTaBnsiet 6onee 10 pa3 B AeHb, €ro pekoMeHayeTCcs
yCTaHaBNuBaTh NOA Yriom He MeHee 15° OTHOCUTENBLHO
rOPM30HTarNbHOrO YPOBHS, YTO NO3BOSMUT CHN3NTb M3HOC
noALnMnHMKa obpaTHOro 0CEeBOro CMELLEHNS.

TouHyto nHdopMaumio cmoTpuTe B [MacnopTte, PykoBoacTtee no
MOHTaXy M 3KCnnyataunm Ha COOTBETCTBYIOLLUIA
anekTpoAsuraTenb UM TEXHUYECKON JOKYMEHTauMm Ha cante
www.franklin-electric.com

B npoyecce akcniyamayuu paboyasi yacmb
Hacoca ecez20a 0oJKkHa 6bImb MOJIHOCMbLIO
noepyxeHa 8 xxudkocmsb. Y6edumecb 8 mom,
ymo 3Ha4yeHust NPSH co6nrodaromcsi.
lMpedynpexdeHue

Ecnu Hacoc ucnonb3yemcsi Onsi nepekayueaHus
2opsi4ux xudkocmeli (om 40 do 60 °C),
Heob6xodumo npedomepamumb 803MOXHbIU
KoHmMakm nrodeli c YacmsiMu Hacoca, mak Kak

OHU Mo2ym 6bImb 20psAYUMU, NyMEM ycmaHo8KU
3aWuUMHO20 o02pax0eHusl.

8.3 [OumameTtp Hacocal/aneKkTpoaBurarens

Mepepn yctaHoBKOW Hacoca B paboyee nonoxeHue cBOGOAHbIN
NPOXOA CKBaXWHbI PeKOMEHAYeTCS MPOBEPUTL C MOMOLLbIO
kanunbpa.

8.4 TpyGHoe coeanHeHue
|_|pl/| BO3HUKHOBEHUN npo6neM C lWWymMOM pekomMmeHayeTca
ncnosib3oBaHue pr6 13 NONMIMMEPHbIX MaTepunarnos.

10

MpumeHeHue mpy6 u3 NonUMepHbIX
Yka3aHue | Mamepuasioe donyckaemcsi mosbKo 055
Hacocoe duamempom 4 drolima.

B aTtom Cny4yae HacoC OO0JKeH CTpaxoBaTbCA OT NageHuda ¢
noMoLlblo cneunanbHOro Tpoca.

lpedynpexdeHue

Heob6xodumo y6edumbcsi 8 mom, Yymo mpy6bi u3
nosiuMepHbIX Mamepuasoe Mmoaym ebidepxamb
ghakmudeckyro memnepamypy pabodyelii
JKudkocmu u pazeusaemMoe 8 Hacoce daesieHue
HazHemaHusi ¢ 3anacom 10%.

Ecnu Hacoc coeaimHsieTcsa ¢ Tpyb6amu 13 NonMMepHbIX Matepuarnos,
TO JOMXHA NPUMEHSITbCS 0BXMMHasi TpyOHast mydTa.

8.5 MNMopgbem Hacoca

PekomeHayeTcst ycTaHOBUTb K Hacocy TpyOy ANMHHON He Gornee
30 cMm, 4ToBbl 06NEerynTb NepemeLLeHMe Hacoca BO BpeMsi
MOHTaxa.
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Puc. 12 MNMoabEm n ycTaHoBKa Hacoca B BepTUKarnbHoe
nonoxeHune

[MoaHUMUTE HAaCOCHYI0 YacTb C NOMOLLbIO TPYBHBIX XOMYTOB,

ycTaHoBneHHbIX Ha 30-Tu caHTUMeTpoBOM naTpy6ke.

Cwm. puc. Puc. 13.
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Puc. 13 MNoabEm n yctaHoBKka Hacoca



lMpu coeanHeHnn anekTpoaBuraTens ¢ HAaCOCHON YacTblo, rakn
OOJKHbI ObITb 3aTAHYThbl KPEeCT - HaKpecT. VX MOMEHTbI 3aTSKKN
npmueeneHbl B Tabnuue Huxe:

MomeHT
OunameTp cTsikHOro 6onTa 3aTsXKN
(Hm)
5/16 UNF 18
1/2 UNF 50
M8 18
M12 70
M16 150
M20 280

- IMocne 3asepweHusi c6opku nposepbme, 4mMo
BHumaHue
HacoCHbIe KaMmepbl COOCHbI.

8.5.1 MoHTaX 1 4eMOHTaX 3alWMnTHOM NNaHKK Kabensa

Ecnu 3awmnTtHas nnaHka KpenuTca K HacoCy C NOMOLL b BUHTOB,
TO YCTaHOBKY 3alMTHON NnaHKku kabens Takxe Heobxoanmo
BbIMOJIHATbL C NOMOLL IO BUHTOB.

lMocrne 3asepuwieHUss MOHMaxa 3awumHolu

nnaHku y6edumechk, Ymo HaCOCHbIe Kamepbl

COOCHbBbI.

8.5.2 NMoakntoueHne norpyxHoro kabens
Anektpoasuratenu Grundfos

Mpexae YeM BCTaBNATb FTePMETUYHBIN LITEKEP MOTPYXKHOMO
kabens B rHe340 aNeKTpoABUraTens, crieayeT NpoBepUTL
kabenbHoe coegnHeHue:

OHO [JOMKHO BbITb YACTBIM U CYXUM.

[nsa obneryeHns npouenypbl MOHTaxa kabens pe3anHoBble
netanu wrekepa Heob6xoaMMO cMasaTtb He NPOBOASALLEN TOK
CUNNKOHOBOW CMa3KoWn.

3aTsHUTE BUHTDI, Kpendiwine kabenb, C MOMEHTOM 3aTSXKKM [HM]Z

MS 402 3,1

MS 4000 3,0

MS 6000 4,5

MMS 6 20

MMS 8000, MMS 8000P 18
MMS 10000 18

MMS 12000 15

8.5.3 HanopHbI Tpy6onpoBop

lpedynpexdeHue

IMpu MoHmaxe HanopHo2o0 mpy6onposoda
Heobxodumo ucrnosib308amb cpedcmea
3awumsl 8o usbexaHuu nopesa o6 ocmpsbie
Kpasi Hacoca.

Ecnu npu coegnHeHnm Tpy6 co cTosikom notpebyetcs
NpUMeHeHNEe MOHTaXHbIX UHCTPYMEHTOB, HanpumMep, LenHoro
TPYBHOrO KItoYa, TO HACOC MOXHO 3a)XMMaTb TOMbKO 3a KOPMyc
KnanaHa.

OcnabneHne pe3bb0oBbIX TPYOHbIX COEAMHEHWI MOA,
BO3AEVCTBMNEM KPYTSALLMX MOMEHTOB, BO3HUKAIOLLMX NpU
BKITIOYEHMMN UNWN OTKITIOYEHNN 3NeKTpoABUraTens Hacoca,
HeJomnycTuMO.

[nuHa pe3b6oBOI YacTn NEPBOW CEKLUU HANOPHOTO
TpybonpoBoaa, HeNnoCpeACTBEHHO COEAMHAIOLWANACA C
BHYTPEHHew pe3bbol Hacoca, He AomkHa bbiTb ANMHHEe
pe3b60BOI YacTK B KOpMyce kfanaHa Hacoca.

Mpu BO3HMKHOBEHWM NPO6EeM C LUyMOM peKoMeHAyeTCs
ncrnonb3oBaHve TPy 13 NoNMMepHbIX MaTepuanos.

MpumeHeHue mpy6 u3 NosUMepPHbIX

YkasaHue | Mamepuasioe donyckaemcsi moJsibKo OJisi

Hacocoe duamempom 4 drolima.

B aTom cny4yae gns Toro, 4To6bl MOXXHO GbINO N3BMEYb
OTKPYTMBLLMICA OT CTOSIKa HAcocC U NpefoTBpaTUTL NageHne
Hacoca B CKBaXUHY, HE06X04UMO NPUKPENUTL CTPAXOBOYHbIN
TPOC 3a cneunanbHyo NPOYLUNHY UMM OTBEPCTUE B KOpryce
HanopHou yactu Hacoca. Cwm. puc. Puc. 14.

Puc. 14 3akpenneHue cTpaxoBOYHOro Tpoca

TMOO0 1368 2420

Ecnu Hacoc coeguHsieTcs ¢ prﬁaMVI 13 NONMMMEPHbIX MaTepuranos,

TO JOMXHa NPUMEHSITbCS 0BXMMHasi TpyOHast mydbTa.

Mpun ncnonb3oBaHumn dnaHuesbix TPyD, BO hrnaHuax Heobxoanmo

npofenaTtb Nasbl AN NOrpyxHoro kabens n Tpybkn ykasaTtens
YPOBHS1 BOAbI, ECMN 3TO NMPEAYCMOTPEHO.

8.5.4 MakcumanbHaA MOHTaxHas rnyéuHa oTHOCUTENbLHO
YPOBHA BoAbI [M]

Grundfos MS 402 150
Grundfos MS 4000 600
Grundfos MS 6000 600
Grundfos MS 6000P 300
Grundfos MMS 600
OnekTpoasuratenu Franklin 350*

TouHyto nHdopmaumio cmotpute B [NacnopTte, PykoBoacTtee no
MOHTaXy M 3KCnlyaTauun Ha COOTBETCTBYHOLLNIA
anekTpoaBuraTenb UMM TEXHUYECKON JOKYMEHTAUMUM Ha canTe
www.franklin-electric.com

8.6 KpenneHnus kabens

[lnsa kpenneHns xomyTamu Kk HanopHomy Tpybonposoay
norpy»Horo kabensi u Tpoca (Npu ero HanM4Ynmn) AT XOMyThbl
AOMKHBI pacnonaraTeCsa ¢ UHTepBanom 3 meTpa.

Grundfos noctaBnseTt Habopbl ANs KpennexHus kabens no

3anpocy.

1. OTpexbTe NEHTY Tak, YTOObI €€ KOHEL|, KOTOPbI He UMeeT
NpoAosbHOW Npopesu, Gbin kak MoXHO 6oree ANUHHBIM.

2. BcTaBbTe KHOMKY B NEPBYIO MPOAOIbHYIO NPOpPE3b.

3. PacnonoxuTe Tpoc BAOMb norpy>xHoro kabens, Kak nokasaHo

Ha puc. Puc. 15.
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Puc. 15 KpenneHue kabens

4. ObepHUTE NEHTY OOUH pa3 BOKPYr Tpoca 1 kabens. 3atem
NNOTHO 06epHUTE €€ Kak MMHMMYM [Ba pa3a BOKpYr TpyObl,
Tpoca u kabens.

5. HapeHbTe neHTy pa3pe3om Ha KHOMKY Y OTPEXbTE NEHTY.

Mpu 6onblom ceyeHnn kabens HeobxoaMMo 06epHYTb NEHTY
HeCKOIbKO pas.

TMOO0 1369 5092
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Ecnun npumeHsitoTca nnacTukosble TpyObl, Heobxoanmo 6onee
cB06OAHOE KpenneHne ¢ y4eTom pacTtarnsanus Tpyb noa
HarpysKkomn.

Ecnu npumensitotcs pnaHueBble TpyGHblE COEAUHEHMS, TO
XOMYTbI ANt KpENIeHUsi kabensi AOMKHbI pa3MellaTbCsi HE TONMbKO
Hap KaxAbIM TakuM pnaHLUeBbIM COEAMHEHNEM, HO U NMOA HUM.

8.7 OnyckaHue Hacoca

Mepepn norpyxeHnem Hacoca pekoMeHayeTcs Ans obecneyeHuns
ero 6ecnpensaTCTBEHHOrO NPOXOXAEHNS MPOBEPUTL BHYTPEHHMIA
anameTp o6cagHon TpyGbl CKBaXMHbI C MOMOLLLIO Kannbpa.

Mpwv onyckaHumn Hacoca B CKBaXXWHY UMW N3BNEYEHNN U3 CKBaXMHbI
HeobXxoanMO yaepPXK1BaTb €ro 3a HarnopHbI Tpy6onpoBoA (CTOSIK).

OnyckaviTe Hacoc B CKBaXWHY OCTOPOXHO, YTOObI HE NOBPeAUTb
Kabenb anekTpoaBuUraTens U BOAOHENPOHULAEMbI NOTPYXKHOWM
kabenb.

3anpeuwaemcsi onyckamb unu noGHUMams
BHumaHue .
Hacoc 3a numarouwjuli kKabesnsb.

8.8 MoHTaxHasa rnybuHa

OunHamunyeckunin ypoBeHb BoAbl BCerga AoMmKeH HaxoAMTbCS Bbllle
pabouero ypoBHs Hacoca. Cm. pa3gen 8.2 YcmaHoska Ha Mecme
aKkcriyamauyuu v puc. Puc. 11.

MuH1ManbHOe AaBneHne NonyyarT U3 XapakTEPUCTUKN KPUBOW
NPSH Hacoca. 3anac HageXHOCTU JOMKEH COCTaBMATb He
meHee 0,5 meTpa.

[nsa o6ecneyeHns oNTUManbHOTO OXNaXXAeHUs
anekTpoasuraTensi, Hacoc HeobxoAMMO ycTaHaBNMBaThb Bbile
dunbTpa ckBaxuHbl. Cm. pasgen 15.2 Temnepamypa
nepekadugaemol xudkocmu / CKOpocmb Ipomoka
oxnaxodarowel xudkocmu.

Mocne MmoHTaxa Hacoca Ha HeobxoAMMYIO TMyOUHY, HYXXHO
BbINOMHWUTb rEPMETU3ALIMIO OTONMOBKA CKBaXMHbI.

OcnabbTe/pa3rpy3nTe CTPaxoBOYHbIN TPOC U 3aKpenuTe ero Ha
OroMnoBKEe CKBaXMWHbI C MOMOLLbIO (MKCAaTOPOB.

IMpu MmoHmaxe Hacocoe ¢ mpy6amu u3
nosiuMepHbIX Mamepuasioe neped NpuHsIMuem

peweHUsi 8 OMHOWEeHUU MOHMaXHoU 2/1y6uHblI
Hacoca Heo6xodumo yyumbieamb pacmsiKeHue
mpy6 nod Hazpy3kol.

9. [lMoaknioyeHMe aneKTpoobopyaoBaHUA

lpedynpexdeHue

Y6edumecb 8 mom, Ymo 80 8peMsi MOHMaxa
anekmpoobopydoeaHusi He Moxem fnpou3olimu
cnyyaliHoe eKJllo4eHue 31eKmponumaHus.
lMpedynpexdeHue

IModknroyeHue anekmpoobopydoeaHusi OOSIKHO
8bIMOJIHSIMbLCSI MOJILKO Crieyuasaucmom-
anekmpukom e coomeemcmeuu [1Y3 u c
MecmHbIMU HOpMaMu U npasunamu.

HanpsixeHue nuTaHusi, MakcuMarnbHO OMYCTUMBIA TOK U COS @
yKasaHbl Ha JOMONHUTENbHOW Tabnuyke ¢ TEXHUYECKUMU
AaHHbIMY, KOTOpas AoSMkHa BbITb 3akpenneHa B Wwkadgy
ynpaBneHus, Pacrnosio)KeHHOro PSAOM C MECTOM MOHTaxa.

TpebyeMblit Anana3oH OTKIIOHEHWI OT HaNPsXKeHUs ceTu Ans
anektpogsuratenen MS n MMS npoussoactea Grundfos,
M3MEPEHHOTO Ha KNeMMax 3TUX aneKTpoaBuraTenen npu
HenpepbIBHOW aKcnnyaTauuu, HaxoauTcs B npegenax ot -10 %
[0 +6 % OT 3HaYeHNss HOMUHANBHOIO HaMpsXXeHus (BkNYas
[OMYCKW B HANPSXKEHUN CETU U NOTEPM B Kabensix).

,D,OJ'I)KHa ObITb npegycMoTpeHa 3awuta oT acuMMeTpun

(nepekoca das) HanpsixkeHusa. Cm. pasgen 9.8  [lposepka
anekmpodeuzamerns u kabess, NyHKT 2.

lpedynpexdeHue

Hacoc donmxeH 6bImb 3a3eMJI1EH.

Hacoc domxeH 6bimb NOOKIIOYEH K BHEWHEMY
ebIK/II04Yames1to, MUHUMasbHbIO 3a30p MeXAy
KOHmMakmamu: 3 MM Ha ecex rnoJsircax.

12

Ecnwn anektpoasurateny MS co BCTPOEHHbIM JAaTYNKOM
TemnepaTypbl (Tempcon) ycTaHOBMNeHbI He BMecTe ¢ 6nokom MP
204 vnun aHanorn4yHon 3awmTon anektpogeuratens Grundfos, nx
cnegyeT NOAKMYUTL K koHAeHcaTopy 0,47 mk®, ogobpeHHOMY
ansi paboTtbl cpasy ¢ AByMs hasamu.

KoHpeHcaTop fomkeH 6biTb NoacoeanHEH k o6enm dasam,
K KOTOPbIM MOAKMIOYEH AaTuuk Temnepatypbl. Cm. puc. Puc. 16.

0,47 mkod
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Puc. 16 MNMpucoegunHeHne koHgeHcaTopa

LiBeTa xun
CBuHeu Mnockun kabenb OTAenbHbIE XUTbl
1=11 KopunyHeBbin YépHbI
2=12 YépHbIv XKéntbin
3=L3 Cepbiti KpacHbin
4 =PE XKéntbin/aenéxbln 3enéHbin

OnekTpoasuraTenu npegHasHayeHbl kak AN NpsMoro nycka, Tak
1 ANSA Nycka no cxeme «3Be3fa-TpeyronbHuk». MNyckoBomn Tok

B 4 - 6 pa3 npeBbllLaeT HOMWHAaNbHOE 3Ha4YeHne Toka
anekTpoABuraTens.

Bpewms pa3roHa anekTpoaBuratens coctaBnsieT NpMMepHo

0,1 cekyHAabl. [MoaToMy anekTpocHabxatolme npeanpusaTus, kak
npasuIio, paspeLlatoT NpsAMoe NoAKMYeHe anekTpoasuratens
npwv nycke.

9.1 3kcnnyaTtauus c npeobpa3oBaTenem 4acToThl
lpu sakcnnyamayuu Hacocoe SP ¢

- npeobpa3osamesnieM Yacmombl Hafuyue
CUHYCHO20 hunbmpa siesisiemcsi o6sizamesibHbIM
ycnoeuem.

Tpex¢)a3Hb|e aneKkTpoaBsuratenu MS MoXHO aKcnnyaTnpoBaTb C
npeobpasoBaTensAmmn 4acToTbl.

B pexume akcnnyamayuu asnekmpodeuzamens
c npeobpasosamesieM yacmomsl He
pekoMeHdyemcsi Yacmoma ebluie HOMUHaslbHOU
(50 unu 60 'y). ns obecneyeHuss oxnaxoeHus
anekmpodsuaamernsi Npu 3Kcnayamayuu Hacoca
OYeHb 8aXKHO, YMo6bI MUHUMasIbHasi Yacmoma
(a emecme c Heli u Yacmoma epauwjeHus eana
anekmpodeuzamertsi) ecezda 6bi1a HacmpoeHa
Ha makKoe 3HayeHue, Komopoe obecrne4yum
o6mekaHue asiekmpodsuz2amerisi
docmamoYyHbIM Kosludecmeom xudkocmu

(c Heo6xoduMoli cKOpoCcMbH0).



Ymo6bi o6ecnneqyumb KOHMPOJIb MmeMnepamypbl
deuezamens, Grundfos pekomeHdyem
ycmaHoeums damyuk Pt100 unu Pt1000.

Tpe6oBaHusi Kk MS6000P ans paboTkl 63 cuHycounaanbHoro
¢dunbTpa

Grundfos

Ecnu k npeobpa3ogamestto Yacmomsi NOOGKI/IHOYEH 3uayenve  EpvHuuel SPE cuctembl
anekmpodesuz2amesib MS co ecmpoeHHbIM TpeGoBaHMs K cUCTeMe
damyukom memnepamypsl TEMPCON,
ycmaHoeJsieHHbIl 8 dam4uke npedoxpaHumens Makc. Temnepatypa .04 [°C/°F] RomxkHbl 6biTb
pacnnasumcs, u damyuk He 6ydem pa6omame. cpeael BbINOJTHEHbI
ﬂamqw( Heslb351 rnocsie 3amoz2o 3adelicmeoeamb Makc. ONnHa 300/1000 it ,D,OJ'I)KHbI ObITb
cHoea. 3mo 3Ha4yum, Ymo anekmpodeuzamerb kabens [m/f] BbIMOSHEHbI
6ydem pabomamb Kak He OCHaWEHHbIU
memMnepamypHbIM damy4uKom. TpeboBaHus K ceTn
Bo nsbexaHne Bbixoga Hacoca U3 CTposi, aNeKkTpoaBuraTernb Makc. nuHenHoe 460 [V RMS] RomxHel Gere
[OIXeH OCTaHaBNMBaTbLCS Cpa3y Xe, kak TONbKo nogaya Hacoca Hanpsxexne BbINOMHEH®!
ynaget Huwxe 0,1 X HoMnHanbHOro 3HaveHus. NpeobpasosaTenb ®azbl 3 4 HonxHbl BbITb
4acToTbl, B 3aBUCMMOCTM OT €ro TUna, MOXeT CTaTb NPUYNHON BbINOMHEHbI
BO3/AEWCTBUSA Ha 3MeKTpoaBUraTenb NUKOBbIX 3HAYEHUN
HanpsaXxeHua, CNOCO6GHLIX BbI3BaTb €r0 nospexaeHue. Benuunna TpeﬁoBaHuﬂ K npeoﬁpa:;oga'renm 4acToThbl
MUKOBbIX HaNpsiXXeHW fomkHa BbITb OrpaHUYeHa B COOTBETCTBUM M
C AaHHbIMU 13 Tabnunupbl HNXeE. aKc. HanpsXerne 620 [VDC] v
NOCTOSIHHOIO TOKa
Makc. nukoBoe Makc. nukoBoe
AnekTpoaBuratenb HANPAKEHNE Makc. dU/dt HanpsIKEHMe Ha 650 L y
MS402 B 2000 V, Knemmax
S 650 B pasa-casa 00 V/us npeo6pasosarens
MS4000 850 B ¢asa-dasa 2000 V/us M. Bpemst
MS6000, MS6000P 850 B casa-dasa 2000 V/us HapacTaHus Ha 100 [ns] v
MMS6 850 B dhasza-semns 500 V/us knemmax N4
MMS8000, MMS8000P 850 B ¢paza-3emns 500 V/us Makc. dU/dt Ha 5 [Vins] v
MMS10000 850 B chasza-semnsi 500 Vius knemmax M4
MMS12000 850 B caza-3emns 500 V/us Makc. yacToTa 4 [kHz] v
nepeknYeHus
[ns acCMHXPOHHBIX aneKTpoABuUrarenei Boinpamnenue MaccuBHbI
ceTeBOro .
[onycTuMble Anana3oHbl YacToT: HanpsKeHNs BbINPSAIMUTENbHBIN MOCT
+ 30-50 'y
* 30-60 . BxoaHble TpeGoBaHUA ABUraTens
Bpems nuHenHoro HapacTaHus: Makcumym 3 cekyHAbl Ans nycka Makc. nukosoe
1 ocTaHoBa. HanpshkeHue Ha 1500 [VLL] v
Knemmax
Ona cMHXPOHHbIX anekTpoaBuratene MS6000P, MMS8000P: Maxe. dU/dt na
. : 6 [V/ns] v
[onycTuMble Anana3oHbl YacToT: Knemmax

» 55-100 'y
» 55-120 Iy,

Bpemsa nuHenHoro HapacTaHusa: Makcumym 3 cekyHAbl Ans nycka
1 ocTaHoBa.

lMpeobpasoBaTenb 4acTOTbl B 3aBUCMMOCTH OT €ro Tvna
ABMNAETCA NPUYMHON NOBbILLIEHHOrO WyMma npu paboTe
anektpoasuratens. Kpome Toro, npeobpasoBaTenb YacToThl
noABepraeT aneKkTpoaBuraTenb BpeJOHOCHOMY BO3eNCTBUIO
MUKOBbIX 3HAYEHUI HaNPs>KeHUs. ATOro MOXHO n3bexatb nyTem
ycTtaHoBku LC-dunerpa mexay npeobpasoBaTenem 4acToTbl U
anekTpoABuratenem.

[na nonyyeHuns 6onee nogpobHon nHdopmaumm npocum Bac
CBSI3aTbCA C NpeAcTaBUTENbCTBOM KomnaHum Grundfos.

CWHXPOHHbIV aBUraTesb ¢ NOCTOAHHbIMM MarHuTamm MS6000P
obnapaert ynyJlieHHow nsonauuei. B pesynerate
cuHycomaanbHbl unbTp He TpebyeTcs, ecnu BbINOMHEHbI BCE
TpeboBaHusl, ykasaHHble B Tabnuue Huxe.

Cuctembl SPE ¢ MS6000P (HacocHas yacTb SP +
anektpogsuratens MS6000P + npeobpasoBaTens YactoTel CUE)
Grundfos, cooTBeTCcTBYIOT TpeboBaHUsAM Kk npeobpasoBaTento
4acTOTbl M BXOOHLIM NapameTpam ABUraTens, yka3aHHbIM B
Tabnuue Huxe. MNpwu BbiNnonHeHUn TpeboBaHMI kK cUCTEME U
TpeGoBaHNSIM K CETU CUHYCOMAanbHbIN UNLTP He TpebyeTcs.

» Heo6xoanmo Bcerga cobnogaTe MECTHbIE U HAaLMOHamMbHbIE
TpeboBaHuA B OTHOLLIEHUN 6E30MaCHOCTH, 3NEKTPOMArHUTHbIX
NMoMeX U T. A., U MOXeT noTpeboBaTbCsi ycTaHOBKa punbTpa,
Hanpumep, ANs NoAaBneHus Wwyma.

» Kabenu n gpyrne koMNoHeHTbl CUCTEMbI AOMKHbI ObITh
OOMKHBIM 06pa3oM paccynTaHbl Ha UCMONb30BaHUE C
npeobpa3oBaTtenemM 4acToThl.

» Ecnu kabenu anunHee 300 M M/unu HanpsiXeHue CeTu Bbille
460 B, Heo6x0AMMO UCNoNb30BaTh CMHYCOMAAMbHbIN OUNLTP.

Hactponka npeobpa3soBarens yactoTbl CUE B cucteme SPE
Cunctema SPE cocTounTt u3 crieayowmnx KOMMNOHEHTOB:
* HacocHbit arperat SPE
- Hacoc SP
- OsuraTtens MS6000P nnu MS8000P
* [peobpa3soBatenb YactoTbl CUE.
* CUHYyCHbIV punbTp (Mpu Heo6xoaAUMOCTH).

CUE nmeeT pykoBoACTBO Mo 3anycky. CnegynTe MHCTPYKUMAM Ha
avcnnee, 4Tobbl HACTPOUTL HAacoc, ABuraTenb M obnacTb
npUMeHeHus.

[ns nonyyeHus gononHUTenbHOM nHcopmaumm cM.llacnoprT,
PykoBoacTBO No MoHTaxy u akcnnyatauuu Ha CUE.
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KomneHcaumsa AnuHHbIX Kabenewn

[ina xomneHcauun BANSHUSA AMWHBI Kabensa moxeT

notpeboBaTtbCsi aBTOMaTmnyeckasn agantaums gsuratens (AMA).

B aTom cny4ae nocne 3aBepLueHMs HAaCTPOWKM MO yMONYaHUIo C

NOMOLLbIO PYKOBOACTBA MO 3anycKy BbINMOMHUTE CneayoLne

waru:

1. Ecnu yctaHoBneH cuHyconganbHbivi punbTp, oTcoeanHuTe
€ro v NoAKnYNTe ABuratenb HenocpeacTBeHHo k CUE.

2. MepenanTe k napameTpy 1-29 «ABTOMaTu4eckas agantaums
asuratens (AMA)» n Beibepute [1] Bkntountb nonHyio AMA.

3. HaxmuTte [PyyHon pexunm], 4tobbl 3anyctuts AMA.

4. TopkmnounTe cuHyconaanbHbln UNBTP, ECNIN OH YCTaHOBIEH.

Cuctema 6e3 cuHycompanbHoro punbTpa

Onsa cuctem SPE ¢ MS6000P, B KOTOPbIX BbINOMIHEHbI BCE
CcoOoTBeTCTBYIOLWME TpeboBaHWSA, U CUHYCOMAANbHbIA PUNLTP He
yCTaHoOBNeEH, nepengute k napametpy 14-55 «BbixogHown
dunbTp» 1 Bbibepute [0] Bes punetpa.

' [Onsa pabotbl cuctem SPE ¢ MMS8000P Bceraa
° TpebyeTcs cuHycouaanbHbIN UnLTP.

9.1.2 dnekTpoaBUraTenu Apyroro npovssoauTens
(He Grundfos)

Cesxutechk ¢ Grundfos nnu nponssoantenem anekTpogsuratens.
9.2 3awwuTa anekTpoaBuratens
9.2.1 OgHodha3Hble aneKkTpoaBUraTenum

MorpyHble ogHoda3Hble anekTpoasuratenu MS 402 ocHaleHbl
TEepPMOBbIKIOYaTENneM 1 He TPebyT AONONHUTENBHON 3aLUNTDI.
3a uckntoyeHnem anektpoasuratens MS402 mowHocTeo 1,1 kBT,
Ons KoToporo TpebyeTcs BHELHASA 3awuTa no ToKy.

lpedynpexdeHue

lMpu cpabambieaHuu ecmpoeHHolU mennoeoll
3awumsl anekmpodeu2amesib omKo4aemcs,
00HaKo e20 KJ1IeMMbl ocmaromcsi nod
HanpsikeHueM. locne ocmbieaHusi
anekmpodeuzamerb nepesanycmumcsi
asmomamuyecku.

OpHodasHble norpyxHble anektpoasuratenu MS 4000 4OMmXKHbI
ObITb 3aLUMLLEHbl BHELUHUM YCTPONCTBOM 3aLUnThl. 3alnuTHOe
YCTPOWCTBO MOXET ObITb BCTPOEHHBIM B LLKad ynpaBreHns unm
OTAENbHbIM.

AnekTpogsuratenu Franklin PSC gnameTtpom 4 gronma gOmKHbI
OblTb COEAUHEHBI C aBTOMATOM 3aLUNTHI.

9.2.2 Tpéxcha3Hble aneKkTpoaBUraTenu

AnekTpoasuratenun MS nocTaBnsATCA Kak CO BCTPOEHHbIM
AaT4yMKOM TemnepaTypebl, Tak n 6e3 Hero.

Cnepgyowme Tunbl anekTpoasuraTenen AomxHbl 6bITb
NOAKMNIOYEHbI K aBTOMATY 3allMTbl, pene KOHTPONs Harpyskun unwu
K 9NeKTPOHHOMY 6NOKy 3alumThl anekTpoasuratens MP 204

N KOHTaKTopy (-am):

* 9neKkTpoaBUraTenn co BCTPOEHHbIM (PYHKLMOHUPYIOLLMM
Aatynkom paboyen Temneparypbl.

* NeKTPOABUTaTENU C HE (PYHKLIMOHUPYIOLLIMM AATHYUKOM
TemnepaTypbl unu 6e3 Hero.

* anekTpoaBuratenu c garynkom Pt100 unu 6e3 Hero.

AnekTpoasuratenn MMS He ocHalleHbl BCTPOEHHBIM AaTYMKOM
TemnepaTtypbl. Jatumk Pt100 n Pt1000 nocTtaBnsieTcsi B kayecTBe
npuHagnexHocTu.

9.2.3 Heo6xoaMMbie HaCTPOMKN aBTOMAaTa 3almnThbl
aneKkTpoaBurartens

[ins anekTpoaBuraTtens B Xofo4HOM COCTOSIHUW BpeMst
cpabaTbiBaHMSA aBTOMaTa 3alMTbl HE JOIKHO GbITh 6onbLue

10 cekyHA npu MakcumanbHOM TOKe, B 5 pa3 npeBblluaroLwem
HOMUWHanbHbIA TOK anekTpoasuratens. MNpv HopmanbHbIX
YCINOBUAX 3KCMyaTauun anekTpoaBuraTenb AOMKEH Ha4YuHaTb
paboTaTb C MakCMMarnbHOM YacTOTOM BpaLleHUs MeHee, YeM 3a
3 cekyHAbl.

ﬂpu HeebINno/IHeHuUU 8aHHO20 mpe6oeaHun

2apaHmus Ha anekmpodeuz2amesib 6ydem

cyumambcsi HedelicmeumeJsibHOU.
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YT06bl HaUMyYLIMM BO3MOXHbIM CNOCOBOM 3aLUMTUTL

3MeKTpoABuUraTesb, PerynvpoBKa ero 3almMTHOro asTomaTa

[OSKHA BbINOMHATLCS B COOTBETCTBUM C NPUBEAEHHBIMU HUXE

yKasaHuamu:

1. OTperynupoBaTb aBTOMAaT 3alyuTbl HA 3HAYeHne
MaKcUMarnbHOro Toka aNeKTpoABUraTensi.

2. [OaTb Hacocy nopaGoTaTh B TeYeHWe nomny4yaca c pacyeTHOW
MOLLHOCTbH.

3. MnaBHO CHUXaWTe 3HaYeHNe Toka, yCTAHOBIIEHHOE Ha
TENNOBON 3aLLMTe O MOMEHTa €€ OTKIoYEHMS.

4. Mocne aToro ycTaHOBUTb TOYKY cpabaTbiBaHWs pacuenvTens
MaKCcUMMarbHOro Toka MpUMepHO Ha 5 % Bhllle 3TOro 3HaYeHus.

MakcumanbHo [onyctuMoe 3Hav4eHne yCtaBkn MakcumMalsibHOro
TOKa aBTOMaTa 3alnTbl He AOKHO NpeBbiwaTb HOMUHANbHbLIN
TOK aneKkTpoasuraTtens.

Y anekTpoasuratenen, BKMYaeMbIX Npu Nycke no cxeme
«3Be3a-TpeyronbH1K», perynMpoBka 3alluTHOro aBTtomaTta
BbINOJSIHAETCSH TakK, Kak ONMCaHO Bbllle, OfHAKO MakcMMarbHas
ycTaBKka pene neperpysku, ycTaHOBNEHHOrO Ha BbIBOAAX Havana
0BOMOTOK aneKkTpoaBUrartens, AomkHa 6bITb paBHa
HOMUWHanbHOMY Toky x 0,58.

B wkadax ynpaBneHus gpyrux npoussoputenen (He Grundfos),
perynvpoBKy 3awuTbl HE06X0AMMO yCTaHaBNUBaTL B
cooTBeTCTBUM C PykoBoacTBOM Nponssoautens u My3.

MakcumMarnsHO oNyCTMMOe BpeMs Nycka 3nekTpoABuUraTens npu
MOAKITHOYEHNM MO CXeMe «3Be3aa-TPeyronbHUK» Unu Yepes
MyCKOBOW TpaHcopMaTop COCTaBNAET 2 CeKyHAbI.

9.3 MonHuesawmTa

YcTaHoBKa MOXeT ObITb 060pyAoBaHa cneunansbHbIM
YCTPOWCTBOM N5 3aLUMThl ANIEKTPOABUraTeNs OT CKaYKoB
HanpsKeHNs B NMMHWAX 3HeprocHabxeHus B cny4vae yaapa
MOIHWM B parioHe MoHTaxa obopyaoBaHusa. Cm. puc. Puc. 17.

L1

L2 L

L3 N

PE————~—1+——— PE———S—F+————
|||—| |||—|

825045 825017

Tpu dasbl OpHa dasa

TMO0 1357 3605

Puc. 17 YcTaHoBKa yCcTpoNCTBa 3alnThl OT NepeHanpskeHns

OpHako, YCTpOﬁCTBO 3alUTbl OT NepeHanpaXeHna He 3aluuaeT
anekTpoasuraTesnb OT NPpAMOro nonagaHnusa MOJTHUK.

yCTpOﬁCTBO 3alnThbl OT NepeHanpaXXeHna OO0J1IKHO ObITb
NOAKIKYEeHO K YCTaHOBKE KakK MOXHO onnxe Kk anekTpoasuraTento
npu TOM, 4TO 6y,£l,yT cobnofeHbl MECTHbIE npasuna n HOpMbl.

YcTponcTea 3awmThl OT NepeHanpsXeHns MOXHO 3anpoCcuTb B
Grundfos.

TeM He MeHee, HUKaKOW AOMONHUTENbHOW MOMHUE3ALUTbI ANS
anektpoasurateneit MS 402 He TpebyeTcs Gnarogaps BbICOKOMY
YPOBHIO U30NALUN.

9.4 lNopbop kabens

Anekmpokabesb Hacoca MOCMOSIHHO
Haxodumcsi 8 MO2PY>XHOM COCMOSIHUU U He
o06s13amesnibHO uMeem AocmamoYyHoe ce4eHue
0151 NpokniadKu rno eo3dyxy.

MpoBepbTe NOAXOANT N NOrpPyKHOI Kabenb AN ANUTENbHOro
KOHTaKTa C nepeKkaunBaemon cpefovi Npu onpeaenéHHom
TemnepaType.

MonepeyHoe ceyveHue (q) kabens 4OMKHO OTBEYaTb CreayoLWwum

TpeboBaHuaAM:

1. BogoHenpoHuuaembi kabenb JoMmKeH BbIbUpaTbcs B pacyeTe
Ha MakcumanbeHbI Tok (1) anekTpoasuraTens.

2. lNonepeyHoe cevyeHne JOMKHO ObITb 4OCTAaTOYHbIM, YTOObI
WCKINIOYMTb NaZleHVe HanpsikeHus Ha annHe kabens 6onblie
[0MnyCTMMOTrO.



MonepeyHoe cevyeHne NorpyxHoro kabens fOMKHO oTBeYaTb
TpeGoBaHWsIM K ManasoHy HamnpshkeHUs anekTpoaBuraTenen,
npvBeeHHbIM B pasaene 9. [TodkntodeHue 3reKkmpoobopydoeaHus.

TpebyeMoe ceyeHne kabens MOXHO onpeaennTb No 3HA4YEHUAM
nafeHvsa HanpsKeHUsl U3 cxem, NpuBeaeHHbIX B [punoxeHue 1.

Mcnonb3ynte cnepytowyto chopmyny:

| = MakcMManbHbIn HOMUHaMNbHbIV TOK aNeKkTpoaBuraTens.
[na nycka no cxeme «3Be3[a-TpeyronbHUk» | = 3HayeHue
MakcumanbHoro Toka x 0,58.

Lx = innHa kabens, paccyMTaHHas no NageHuto HanpsHkeHus,
cocTasnswowemy 1 % OT HOMUHaNBHOIO HaMPSXKEHUS.

_ AnviHa norpyHoro kabens
aonyctuMmoe nageHvie
HanpshkeHus B %

Lx

g = MNonepeyHoe ceyeHre BOAOHENPOHULAEMOro NOrPyXXHOro
kabens.

lMpoBeauTe NpaMyo Mexay akTM4ecknum 3HadeHnem | n
3HavyeHnem Lx. Touka nepeceveHnsa aTon NPSAMON C OCbHO «Q»
[OJDKHA CNYXUTb Ans Bbibopa bnvxaniuero 6onbLuero 3HayeHns
nonepeyHoro cevyeHust kabens.

lpadukn cTpoATCS Ha OCHOBE cneayrLmx hopmyr:
OpHodasHbIN NOrpyXHOW aneKTpoaBUraTenb
U x AU
E .
| x2x 100 x(COS (qu+S|n (pxxl)

L=

Tpéxcpa3Hbi NOrpyKHOW aneKTpoaBUraTenb
U x AU
I x 1,73 % 100 x(cos <px2+sin (pxxl)

L=

TpexdasHbIi NOrpy>XHOM 3NeKTPoABUraTenb, NOAKIIOYEeHUe
no cxeme «3Be3Aa-TPeYrofbHUK»

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

L = [InuHa BOAOHENPOHULLAEMOro NOrpy>KHOro kabens [M]
= HomuHanbHoe HanpsxeHue [B]

AU = MNepenag HanpsxeHui [%)

| = MakcmmanbHbI HOMUHAaMbHBIV TOK anekTpoasuratens [A]

cos¢p =0,9

p = YpenbHoe conpoTusnexue: 0,02 [Om*Mm2/m]

q = [Nonepe4Hoe ceyeHne BOAOHENPOHNLAEMOro
norpy>Horo ka6ens [mm?]

sing = 0,436

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

9.5 YnpaBneHue oaHoda3HbIM aneKTpoaBUraTenem
MS 402

MpedynpexdeHue

OdHoa3HbIl anekmpodesuzamenb MS 402
OCHauweH 3awumoli, Komopasi omkar4aem
deuzamenb e c/y4yae MNoebIWeHUsI
memnepamypbi 06MOMOK, Npu 3mom nodaya
numaHus kK anekmpodsuzameJstio
npodosmxkaemcsi.

3mo cnedyem ob6s13amenibHO yyumbieamsb 8
mowm cny4ae, ecsiu asiekmpodsuzamerb
siensiemcs cocmaeHoli Yacmbio
KOHmposnupyemoli cucmemsl.

Hanpumep, ecnu KoHTponvpyemas cuctema BkntovaeT B cebsi
obe3xenesnBaTens C KOMNPECCOPOM, TO, ECMN He
npeaycMoTpeTb APYrUX AONOMHUTENbHBIX MEP KOHTPOMS Nogayn
BOZbl, 3TOT KOMMpeccop GyaeT npogonxaTe paboTaTb Aaxe npu
OTKMIOYEHNN NEKTPOABUraTeNs Hacoca BCneacTeue
cpabaTbiBaHWs ero 3auThl.

9.6 MopknroyeHue ogHOodA3HbIX INeKTpoABUraTenen

9.6.1 dnekTpoABUraTenu c AByXnpoBoAHbIM Kabenem

OnekTtpoasuratenu MS 402 ¢ 4ByxnpOBOAHLIM kabenem nveroT
BCTPOEHHYIO 3alMTy W nyckaTenb, crneoBaTenbHoO, MOryT ObiTb
NoAKmMYeHbl K ceTu Hanpsimyto. Cwm. puc. Puc. 18.

= N L

Il

YKénTbin/3enéHbin
CuHun
Kopu4yHeBblIii

TMO0O0 1358 5092

Puc. 18 OnekTpoaBuratenu ¢ AByxXnpoBoAHbIM kabenem

9.6.2 AnekTpoaBuratenu PSC c NnOCTOSAHHO NOAKMIOYEHHbIM
KOHAEHCaToOpPOM

OnekTtpogsuratenu PSC nogknoyaloTcsa K nuTaroLwen cetn yepes
pabounii KoHOEHcaTop, KOTOPbIN AOMKeH BbITb paccunTaH gns
HenpepbIBHOW 3KCcnyaTauuu.

BbiGepuTe Tnopasmep KoHgeHcaTopa no Tabnuue Huxe:

OnekTpoaBuUraTenb KoHpeHcaTtop
(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

OnekTtpoasuratenn MS 402 PSC mowHocTbio meHee 1,1 kBT
MUMEIOT BCTPOEHHYIO 3aLLUTY U JOJIKHbI MOAKOYaTLCH K CETU, Kak
nokasaHo Ha puc. Puc. 19.

= N L

YKEnTbIn/3enéHbin

Kopu4yHeBbI

YEpHbIN ||

TMOO0 1359 5092

Puc. 19 Onektpoasuratenu PSC

Cwm. www.franklin-electric.com n puc. Puc. 20.
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|||-
=z

YenTbln/3enéHbin

KopuniHespyit

Puc. 20 Onektpoasuratenu dompmbl Franklin

9.6.3 dnekTpoaBMUraTenu c TpexnpoBoAHbLIM Kabenem

Onektpoasuratenu MS 4000 c TpexnpoBoaHbIM kabenem
OOMKHBI NoAKNYaThCs K ceTu Yepes 6rnok ynpasneHus Grundfos
SA-CSIR/SA-CSCR co BCTPOEHHO 3aLMTON anekTpoaBuratTens.

AnekTpoasuratenun MS 402 ¢ TpexnpoBoaHbIM kKabenem umetot
BCTPOEHHYIO 3aLUMTY ¥ AOMKHBI NOAKMYaTLCS K CeTu Yepes
6nok ynpaeneHus Grundfos SA-CSIR/CSCR.

MoaknioveHne TpexdasHbix anekTpoasuratenein MS 402 n MS
4000 BbINONHAETCSA COrMacHoO ykasaHWsiM, MpMBEAEHHbIM B

pasgene 9.7 lModknroyeHue mpéxghasHbix
anekmpodsuzamernedl.
= N L
Ile
1 2] 3| 4

(=2
S
3
<
S
=
-

Puc. 21 CSIR

= N L
IICS lCr
1 2 3| 4

(2]
S
0
§
S
=
=

Puc. 22 CSCR
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9.7 MopknroyeHue TpExdasHbIX INeKTpoaBUraTenen

TpéxdasHble anekTpoaBMraTen AOMKHbl UMEeTb CUCTEMY
3awmnTbl. Cm. pasgen 9.2.2 TpéxghasHbie afiekmpodguzamendu.

Ons nogknioyeHns anektpoobopynoBaHusa yepe3 MP 204
cnepyet nsyuntb MNacnopt, PykoBOACTBO NO MOHTaXy U
aKcnnyaTauun Ha faHHOe YCTPOWMCTBO.

Mpu ncnonb3oBaHWM CTaHAAPTHOrO 3aWUTHOrO aBToMaTa
noAakmnoYeHUe anekTpoobopyaoBaHus crneayeT Npou3BoAUTb MO
cxeMme, onucaHHoOW ganee.

9.7.1 NpoBepkKka HanpaBneHUs BpalleHUs

Pa6ouasi yacmb Hacoca AoJsiKkHa npu

BHumaHue 3Kcniyamayuu eceada ocmaeambcs

MOSTHOCMBIO MO2PYKEeHHOU 8 800Y.

Mpn nogknYeHNn Hacoca K CeTH ANEKTPONMTaHUsA HeobXo0AMMO

NpoBEpPUTb HanpaBneHne BpaLleHus:

1. BKMOUYUTb HAacoc 1 3amepuTb 06BbEM NogaBaeMor BOAbI U
Hanop.

2. BbIKNIOYNTb HACOC U MOMEHSATb MecTamu ABe ¢asbl

anekTpoaBuraTens.

BkntounTb Hacoc 1 3amepuTb 06BEM NogaBaeMor BOAbI U

Hanop.

4. OTKNYNTb Hacoc.

5. CpaBHUTb pe3ynbraThl. [IpaBunbHbIM cUMTaeTCsA TO
noakryeHne, KoTopoe umeeT bonblune nokasatenn odobLema
nogasaemov BOAbI M Hanopa.

w

9.7.2 OnekTpoaBurarenu Grundfos - npssmow nyck

MogkntoveHne anektpoasuratenen Grundfos ons npsmoro nycka
BbINOMHSAETCS B COOTBETCTBMM C YyKa3aHUsMU, NPUBEEHHBIMU B
Tabnuue Huxe, n Ha puc. Puc. 23.

Kabenb/coeguHeHue
MuTtarowasn
ceTh AnekTpoaBuratenu Grundfos
anameTtpom 4 u 6 glonmoB
PE PE (kénTbl/3enéHbin)
L1 U (kopn4yHeBblin)
L2 V (4€pHbIN)
L3 W (cepbin)

MpoBepuTb HanpaBneHne BpaleHUsi cnocoboMm, onucaHHbIM B
pasgene 9.7.1 [lposepka HanpaseHUs1 8paULEHUS.

PE L1 L2 L3
|

TMO03 2099 3705

Puc. 23 Onektpoasuratenu Grundfos - npsmown nyck



9.7.3 dnekTpoaBuratenu Grundfos - nyck no cxeme «3Be3pna-
TPeyronbHUK»

MopknioveHne anekTpoasuratenen Grundfos ans nycka no
CcXeMe «3Be3[a-TPeyrornbHWK» BbINOMHAETCSH B COOTBETCTBUM C
yKasaHvuamu, npuBefeHHbIMY B Tabnuue Huxe n Ha puc. Puc. 24.

Anektpoasurarenu Grundfos

Coeaunenne anameTtpom 6 gronmoB

PE YKEénTbIn/3enéHbin
U1 KopunyHeBbiin

V1 YEpHbIn

WA1 Cepblii

w2 Kopu4yHeBbIi

u2 YépHbIn

V2 Cepbliii

lMpoBepka HanpaBneHnsi BpalleHUs oCyLLecTBNSeTCA Cnocobom,
onucaHHbIM B pa3gene 9.7.1 [posepka HarpasieHUs epau,eHus.

PE L1 L2 L3

TTIT O]

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

\

\
N

TMO03 2100 3705

Puc. 24 3nektpoasuratenun Grundfos gns nycka no cxeme
«3BEe34a-TPEeYrofbHUK»

Ecnun TpebyeTcsi npsiMoii nyck, anekTpoaBuraTens AOMKeH ObiTb
NoAKMYEeH, kKak Noka3aHo Ha puc. Puc. 25.

PE L1 L2 L3
|
|
|
|
.
T
| w2 | U2 | V2
PEU1| V1 (W1 g
I ~
\ @
\ )
N I
@
o
=
=

Puc. 25 Onektpoasuratenu Grundfos, npeaHa3HayeHHble Ans
nycka no cxeme «3Be3ga-TpeyronbHUK», Npu NpsMom
nycke

9.7.4 MS6000P CUHXPOHHbIN 3NeKTpoABUraTesnb ¢ ABOAHbIM
kabenem

PE L1 L2 L3

TMO7 6468 1920

Puc. 26 Grundfos MS6000P 37 kBT 1 45 kBT

9.7.5 NopgknioveHne anekTpoaBuraTenemn, MMeLWnX
HEeM3BECTHYI0 MapKMPOBKY XWUIl Kabensa unu Knemm

B Tom cny4yae, eCnim Hem3BeCTHa MapKMpPOBKa OTAEe 1bHbIX XUn
kabens npn NX NOOKMKYEeHNUN K cetn, onsa obecneveHus
npaBuUiibHOro HanpaeJfieHUA BpalleHUA BbINONMHNUTE cneytoulee:

3neKTpo,unraTenM Ana npsaAMoro nycka

Mopknto4nTe Hacoc K ceTn B COOTBETCTBUM C YCTAHOBNEHHOM
npoueaypon.
[MpoBepuTb HanpaBneHne BpalleHus cnocobom, oNnMcaHHOM B
pasgene 9.7.1 [lpogepka HanpaesieHus pauieHus.
dnekTpoaBuraTenu Ans nycka no cxeme «3sespga-
TPeyronbHUK»
OnpenennTb 06MOTKM C NOMOLLbIO OMMETpa 1 0603HaYUTL
KOMMNIEeKTbl BbIBOAOB 41151 COOTBETCTBYOLMX OOMOTOK.
OnpenennTb Ha4Yano v KoHel 06MOTKM OAHUM U3 U3BECTHbIX
cnoco6os. U1-U2, V1-V2, W1-W2. Cm. puc. Puc. 27.

u1 U2
V1 V2
W1w2

TMOO 1367 5092

Puc. 27 HensecTHasa MapkupoBka xun kabens/knemm -
obmoTKa anekTpoaBuratTens Ans nycka no cxeme
«3B€e34a-TPeyrofbHUK»

Ecnu TpebyeTcs nyck no cxeme «3Be3fa-TpeyrofbHUK», XKunbl
OOIXKHbI BbITb MOAKMIOYEHbI, KaK NoKa3aHo Ha puc. Puc. 24.

Ecnu TpebyeTcs npsiMoi nyck, Xunbl JOMKHbI ObITb MOAKMOYEHD,
Kak nokasaHo Ha puc. Puc. 25.

[MpoBepuTb HanpaBneHne BpalleHUs cnocobom, onncaHHbIM B
pasgene 9.7.1 [lposepka HarnpasneHUs epaujeHus.

9.7.6 Cuctema nnaBHOro nycka

PekomeHayeTcst ucnonb3oBaTb TONLKO MiaBHbIE MyCKaTenu,
KOTOpble perynupyroT HanpsieHue Ha Bcex Tpex asax
OAHOBpPEMEHHO. Takme nyckaTenu ocHalleHbl 6annacHbIm
KOHTaKTOPOM.

Bpems nnuHeHoro HapactaHusi: MakCumMmyM 3 cekyHabl.

Bonee noapobHyto nHdopmaumo Bel MoxxeTe nonyunts y
nocTaBsLLMKa NNaBHOro nyckaTens nnu B komnaHmm Grundfos.
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9.8 Tposepka anekTpoaBuraTens v kabens — B cny4yae Henpe@HaMepeHHO20 npomeKaHusi
800b!I Yepe3 He Haxodsiujulicsl nod
HanpsiXeHuUeM Hacoc cywecmeyem puck mozo,
Ymo dewxywuecst yacmu Hacoca u
anekmpodsuzamerisi HAYHym epaujamscs,
co3daeasi meM caMbIM HanpshkeHue Ha
Knemmax. BenuyuHa HanpspkeHusi 3agucum om

lMpedynpexdeHue

— Bbiknro4ume ucmoYHUK numaHusi nepead
Havyasiom 1 6bix pabom c uzdenuem.

— Y6edumechb, 4moO UCMOYHUK NUMaHuUs He
moxxem 6bimb crly4yaliHO 8KITHOYEH.

lNpedynpexdeHue cKopocmu epauieHust. B cesisu ¢ amum Kiemmbl
Ansa Hacocoe SPE: deuzamerisi 0/HKHbI CHUMambCsi onacHbIMU 00
- Meped Hauyanom pa6ombi ¢ uzdenuem mex nop, noka He 6ydem doka3zaHo o6pamHoe.

y6edumech, 4mo KOHUbI Kabenel deuzamens
He Haxo0simcs1 No0 HanpsikeHUeM.

— Y6edumecb, Ymo ucmoyHUK numaHusi He
Mo)xem 6bimb Ccrly4aliHO 6KJIFOYEH.

1. HanpsixeHve nutaHus Korga gBuratenb HaxXoAMTCs NoA Harpy3Kon, HanpsikeHne
C nomoLLpbio BONbTMETpa U3mepbTe [JOIKHO ObITb B NpeAenax ananasoHa, ykasaHHOro B pasgene
HanpsxeHne mexay dasamu. Ha 9. ModknoyeHue anekmpoobopydosaHus. MNpu konebaHsiIx
oAHOMa3sHbIX aNeKkTpoaBUraTensx HanpsKeHUs!, BbIXOASALWMX 3@ Npefenbl ykasaHHOro AvanasoHa,

N3MepeHUs BbIMOMHATCA MexAay ha3oi anekTpoasBuratTerib MOXET cropeTb. CunbHble konebaHus

1 HEeNTpanblo UnmM Mexay AByMsa dasamy HanpsKeHUs yKasbiBakT Ha MAOX0E KAaYeCTBO HaNPsXeHUs
B 3aBMCHMOCTM OT TUMNa UCTOYHMKA nuTarlLLen cetu; Heo6xoaAMMO OTKIYMTL HACOC A0 TEX Nop,
nutanus. MNoaknounte BONLTMETP K roka HeMcnpaBHOCTb He BydeT ycTpaHeHa.

KfieMmMaM B aBTomMaTe 3awuThl

anekTpoaBuraTens.

TMOO0 1371 5092

Ha TpéxdpasHbix anekTpoaBuraTensax pasHuua Mexay ToKoM B
dase ¢ MakcMMarnbHbIM NOTPebneHnem n Tokom B pase ¢
MUHUManbHbLIM NoTpebneHnem aomxHa 6blTe He 6onblue 5 %.

Ecnun pasHuua 6onblie unm ecnu Tok NpeBbIaeT
HOMMWHanbHbIA, BO3MOXHbI CrieayoLne HemcnpaBHOCTH:

* [ogropaHue KOHTaAKTOB aBToMaTa 3alUunThl
anekTpoasuratens.
3amMeHuTe KOHTaKTbl Unu 6rnok ynpasneHua ona paGOTbI Ha
OAHOMAa3HOM NUTAHUW.

TMO0O0 1372 5092

3amMepbTe NoTpebnsemMbIi TOK MO Kaxaomn
case npu paboTe Hacoca C MOCTOAHHbIM ~
[aBReHNeM Ha BbIX0Ae (MO BO3MOXHOCTH * [noxoin KOHTaKT B COEAUHEHUSIX UNU, BO3MOXHO, B
C NPOU3BOANTENBHOCTBIO, kaGerbHOW MydTe.

COOTBETCTBYIOLLEN MakCUManbsHon CM. NyHKT 3.

Harpyske anekTpoasuraTens).

CnunLIKOM BbICOKOE MMM CAMLLIKOM HU3KOe HanpskeHue
MakcumanbHbI pabounii Tok nutaHns. Cm. nyHKT 1.

aneKkTpoABMraTens ykasaH Ha
(hupmeHHon Tabnnuke.

O6MOTKM anekTpoaBUraTens UMeT MEXBUTKOBbIE
3amblkaHus v obpbiB. CM. NYHKT 3.

[MoBpexaeHne Hacoca NPMBOAMUT K neperpyske
anekTpoaBuratTena.

CHATb Hacoc Ans KanuTtanbHOro peMOoHTa.

Cnuvwkom 6onbLUoe OTKIIOHEHNE 3HAYEHNS CONPOTUBIEHUS
obMoTOK anekTpoasuratens (TpéxdasHoro). lNomenante
nopsiaok nogknioyeHus pas ans 6onee paBHOMepPHoOW
Harpysku. Ecnv npobnema He ycTpaHeHa, CM. MyHKT 3.

MyHkTbI 3 1 4: Mpu HopManbHbIX 3HAYeHUAX HaNPAXEHUA MUTAaHUA U TOKa NOTPe6NeHUs U3MepeHusl He TpebyloTcA.

3. ConpoTtuBneHne o6MoTkun [Ons TpéxdasHbix anekTpoaBuraTenen oTkrioHeHne oT
MaKCMMarbHOW U MUHUMaTbHOW BENUYNHBI AOIKHO ObITh HE
@ OTCOEANHUTE BOZOHENPOHMLAEMBIL 6onblwe 10 %. Ecnun oTknoHeHus 6onblue - NoAHSATbL Hacoc.
O a norpy){(Hoﬁ kabernb oT nyckatens BbinonHuTh No OTAENIbHOCTU n3MepeHnsa conpoTuBieHnsa
@{ «~ 2nexkTpoasuratens. V|3Mepb'|'e asuratens, kabens asuratena v NnorpyxHoro kabensa u
v % COMpoTMBREHNe 0BMOTKN Mexay OTPEMOHTMpPOBaTb/3aMeHNUTb HEUCNPaBHbIE AeTarnu.
= R KMnamm norpyxHoro kabens. MpumeyaHue. Ha ogHOMA3HbIX TPEXKNIBHbBIX
p anekTpoasuraTensx paboyas o6MoTka NPUMET caMoe HU3Koe
g 3Ha4YeHmne ConpoTUBNEHMS.
=
4. ConpoTuBreHme Ecnun conpoTtuBnenue nsonsaumm mexblie 0,5 MOwm, cnegyet
n3onaymm OTCOBAMHITE BOAOHENPOHMLAEMBII] NOAHSITb HACOC ANs PEMOHTA anekTpoaBuraTens unu kabens.
@ norpy)KHoﬁ kabenb OT aBToMaTa 3awmnThbl B cooTBeTCTBUM C MECTHBIMU HOpMamMu 1 npasunnamu,
o anekTpoasuratens. iamepbte NPUHATbIE 3HAYEHNA CONpPOTUBNEHNA n3onaunm mMoryT ObITb
le O CONPOTMBEHNE N30NALUNN MeXOY apyrumun.
PES 8 KkaxzoW hasoit M 3a3emMneHnem.
w
I E MpoBepbTe, HAAEXKHO NN BLINOTHEHO
< 3asemrieHue.
o
=]
[
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10. BBoa B akcnnyaTtauuro

Bce uspgenusa npoxoadaT npuemMmo-caato4vHble UCMblITaHUA Ha
3aBoje-n3rotosuTene. ,D,OI'IOJ'IHI/ITeﬂbeIe ncnblTaHNA Ha MecTe
YCTaHOBKU He Tpe6y|0Tc;|.

Ecnu Hacoc nNpaBunbHO YCTAHOBMEH HA MECTE 3KCNyaTaummu u
MOMHOCTbIO NOrpy>eH B pabouyto cpeny, Hy>KHO NPOWU3BECTM €ro
NyCK C 3aKpbITOW 3aABWXKOW NPUMEPHO Ha 1/3 0T MakcumarnbHOro
NMPOXOLHOr0 CeYeHus.

MpoBepka HanpaBrneHns BpaLleHns oCyLLecTBNsieTCA Cnocobom,
onucaHHbIM B pa3gene 9.7.1 [Iposepka HanpasieHuUs1 8pauleHuUs.

Ecnu B Boge ecTb npumecw, 3aaBUXKKY CrefyeT OTKpbIBaTb
NOCTENEHHO Mo Mepe oumnLleHnst Boabl. Hacoc gomxkeH pabotatb
[0 Tex nop, Noka He NnonaeT Ynctasa Boga. B npotuBHom cny4yae
BO3MOXHO NOBpEeXAeHWe ero getasnen unv sacopeHue 3anopHoro
Knanasa.

Mo Mepe oTKpbITUS 3aABMXKM HEOOXO0AMMO NPOBEPATL CHUXEHUE
YPOBHS BOAbI, 4TO6bI yOeanTbCs, YTO Hacoc ocTaeTcs B
Norpy>X€HHOM COCTOSIHUW.

[uHamnyeckunii ypoBeHb BOAbI BCerga AOMKEH HAX0AUTbCS BbllLe
rny6uHbl MOHTaxa Hacoca. Cm. pa3gen 8.2 YcmaHoska Ha
Mecme 3Kcryamauyuu.

VA vV ¥ ¥

3 &
——

TMOO 1041 3695

Puc. 28 CpaBHeHVe pasnnyHbIX ypoBHEW BOAbI

L1: MuHumManbHas MOHTaxHas rrybyHa OTHOCUTENbHO
AVMHaMUYecKoro ypoBHs BoAbl. PekomeHaoBaHa He meHee 1 M.

L2: My6vHa aAnHamu4eckoro ypoBHs BOAbl.
L3: My6uHa cTaTu4eckoro ypoBHs BOAbl.

L4: CHwxXeHue ypoBHS. OTO pasHuLa Mexay AMHAMUYECKUM 1
CcTaTUYECKUM YPOBHSIMU BOAbI.

L5: MoHTaxHas rnybuna.

Ecnun Hacoc npu cBoen MakcumarnbHOW NPponM3BOaUTENBHOCTH
cnocobeH nogaTtb 06bem Boabl 6onbLnin, Yem cnocobHa
BblpaboTaTb CKBaXnHa, peKOMeHAyeTCcs yCTaHOBUTb 610K
3awunTel anekTpoasuratens MP 204 nponssoactea Grundfos nnu
YCTPOWCTBO MHOTO TUMa ANSA 3alMTbl OT «CyXOro» xoaa.

Ecnun 3awmnTty ot paboTbl Hacoca «BCyXylO» He yCTaHaBNuBaThb,
TO YPOBEHb BOAbl MOXET OMYCTUTLCHA A0 TON YacTu Hacoca, B
KOTOPOW HaXOAWUTCS ero BcachiBatoLas NonocTb U, Kak
ClNeAcTBMe 3TOr0, HACOC HAYHET NOAcAachiBaTb BO3AYX.

lMpodomkumenbHas aKkcnayamauyusi ¢c eodod,
ekroYaroueli 8030yX, MOXem npusecmu K

noepexdeHuro Hacoca U cmams MNPUYUHOU
Hedocmamo4yHO20 oxJlaK0eHusl
anekmpodeuzamenns.

11. dkcnnyaTauusa

Paboyas yacTb Hacoca AomkHa Npu 3Kcnnyatauuu Bceraa
0CTaBaTbCs MOMHOCTLIO MOrPY>KEHHOW B XUAKOCTb.

Ycnousa akcnnyataumu npuBeaeHsl B pesgene 15. TexHuyeckue
0aHHble.

11.1 MMHMManbHbIA pacxon

[ns obecneyeHnss HEOGXOAMMOr0O OXNaXKaAeHUs
aneKkTpoABuraTens, npou3BoAMTENbHOCTb Hacoca npu
perynupoBaHnu HUKOTAa He JOIKHA OMyCcKaTbCs HUXKE TOro
3Ha4eHusi, Npu KOTopoM obecneynBaeTCs BbINONHEHWE
TpeboBaHuii pasgena 15.2 Temnepamypa nepekaqyusaemol
Xudkocmu / ckopocmb npomoka oxnaxoaruwel xudkocmu.

11.2 YacToTa BKNOYeHUn

MuHMManbHOe KONIMYeCTBO 3anyCKOB
MS n MMS 18104

MakcumanbHoe KoOnM4yecTBO 3anyckoB

100 B yac
MS402 300 B AeHb

100 B yac
MS4000 300 B aeHb

30 Byac
MS6000 300 B aeHb

120 B yac
MS6000P 360 B gerib

10 B yac
MMS6 70 B AeHb
MMS8000 88 uac

60 B AeHb
MMS8000P 308 vac

90 B AeHb
MMS10000 6 & uac

50 B oeHb
MMS12000 5 B uac

40 B oeHb

M3penue He TpebyeT HacTPONKK.
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12. TexHn4Yeckoe o6CnyXuBaHue

U3penue He TpebyeT 06s3aTenbHOro TEXHNYECKOro
o6cnyXuBaHUsi U NEPUOANYECKON ANarHOCTUKN Ha BCEM Cpoke
cnyx6bl. TexHn4Yeckoe 06CnyXrBaHNe NPOMBbILLIIEHHOTO
060pyaoBaHNsA AOMKHO NPON3BOAUTLCS B COOTBETCTBUN C
HOpPMamu, NPUHATLIMU Ha TEPPUTOPUN NOTPedUTens.

lpedynpexdeHue
— Y6edumecb, Ymo ucmoYyHUK NumaHusi He
Moxxem 6bImb crly4aliHO 8KJTHOYEH.

lpedynpexdeHue

— Ecniu Hacoc 66151 ucnonb3oeaH A5 xudkocmu,
komopasi epedHa 0151 300poebs unu
mokcu4Ha, Hacoc 6ydem knaccuguyuposaH
KaK 3a2psi3HeHHbIU.

lpedynpexdeHue

Ans Hacocoe SPE:

— He obpawaiimecs c pomopom, ecsiu y eac ecmsb
kapduocmumynsimop.

— fepxume okpyxeHue pomopa ceo600HbIM om
Maz2HUMHbIX npedmemoes u 6ydbme
OCMOPOXHbLI NPU pazMeuwjeHUU pomopa Ha
Maz2HUmMHoLU noeepxHocmu.

— Meped Hayasom pabomesi ¢ uzdenuem
y6edumecb, Ymo KOHUbI kKabenel dsuzamens
He Haxo0simcsi N00 HanpsKeHUeM.

— Y6edumecb, Ymo UCMOYHUK NUMAaHUsl He
mMoxxem 6bImb CJly4alHO 8KITFOYEH.

— B cnyyae HennpedHamepeHHO20 npomeKaHusi
800bI Yepe3 He Haxodsiuulicsi Nod
HanpsixeHuUeM Hacoc cyujecmeyem puckK mozao,
4Yymo dsuwXyujuecst Hacmu Hacoca u deuzamejisi
Ha4YHym epaujambcsi, co30asasi meM cambIM
HanpshxeHue Ha kKneMmmax. BenuyuHa
HanpsixeHuUs1 3agucum om ckopocmu
epauweHus. B cesiau ¢ amum KnemMmsbi
deuzameriss O0/KHbLI cHUMambCs onacHbIMU G0
mex nop, noka He 6ydem doka3aHo o6pamHoe.

13. BbiBOA 13 3kcnnyaTayum

[ns Toro 4To6bI BbIBECTU Hacockl SP, SPE, SPM, SP-G u3
aKcnnyaTauum, HeobxoAMMO NepeBecTn CETEBOM BbIKMOYaTenb B
nonoxeHune «OTKNHOYEHOY.

Bce anekTpuyeckue nuHWKM, pacnonoxeHHble 40 CEeTEBOro
BbIKItOYaTeNs, MOCTOAHHO HAaXOAATCA NOA HaNps>KeHNEM.
Moatomy, 4TOGbI NPefoTBPaTUTL CyYaiHOE UK
HeCaHKLMOHMPOBaHHOE BKIoYeHNe 0bopyaoBaHns, Heo6XxoaMMo
3abnokMpoBaTh CETEBON BbIKMOYATENb.

14. 3awmTa oT HU3KUX TeMmnepaTyp

Ecnu Hacoc nocne okoHYaHWs 3KcnnyaTauum noMeLlaeTcs Ha
XpaHeHue, TO MECTO XPaHEHWS AOMKHO GbiTb 3aLUMLLEHO OT
BO3AENCTBUSA HU3KUX TeMnepaTyp unu ormxHa bbiTb obecneveHa
rapaHTMpoBaHHas 3aliMTa OT pa3MOPaXMBaHUS C NMOMOLLbIO
3anuToN B 3N1eKTPOABUraTenb He3amep3atoLLen XNOKOCTU.

20

15. TexHn4Yeckue gaHHble

Mopgaya Q*: 0,1 — 280 M3y (go 470 m®/y - ans HacocoB SP-G)
Hanop H*: po660m

* MNopaya n Hanop KOHKPETHOW MOAENWN Hacoca ykasaHbl Ha ero
dupmeHHon Tabnuyke (cMm. puc. Puc. 3).

151 YpoBeHb Wwyma

YpoBeHb lWyMa HaCOCOB:

3HayeHUst OTHOCSTCS K HacocaMm, NorpyéHHbIM B Bogy 6e3
BHELLUHEero perynupyoLlero knanawxa.

Tun Hacoca Loa [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 18 <70
SP 32 <70
SP 46 <70
SP 60 <70
SP 77 <70
SP 95 <70
SP 125 79
SP 160 79
SP 215 82

YpoBeHb WyMa aneKkTpoaBuraTenen:

YpoBeHb WwWyma anektpogsuratenev MS n MMS komnaHuu
Grundfos He npeBbiwaeT 70 Ab(A).

OnekTpoasuratenu gpyroro npounssogutens: Cm. lNacnoprt,
PykoBOACTBO NO MOHTaXY M 3KCNNyaTaunm Ha 3TU ABUraTenu.

15.2 Temnepatypa nepekaymBaemMon xKuakoctm /
CKOpPOCTb NPOTOKa oxJsiaxAaatoLlen XXuaKocTuy

MakcvmanbHas TemnepaTypa XUAKOCTU U MUHUManbHas
CKOPOCTb NOTOKA YKa3aHbl B Tabnuue, npeacTaBneHHON HUXeE.

Onsa obecneyeHunss onTUManbHOMO oxnaxaeHus
3MneKTpoABUraTens peKOMeHAyeTCs ero ycTraHaBnmBaTh Bbllle
hunbTpa CKBaXKMHbI.

B mex cny4asx, koe0a He803MOXHO docmuyb
yKa3aHHOU cKopocmu rnomoka, Heo6xodumo
ycmaHoeumsb oxJsiaxkéaroujuli KOXyXx.
Ecnu cyuyecmeyem onacHocms o6pa3oeaHust
ocadka (Hanpumep, necka) 8oKpya
anekmpodeuzamennsi, Onsi obecneyeHuss
Hadnexauje20 oxsaxoeHusi asfilekmpoodsuzamens
Heob6xodumo ycmaHo8umsb oxsnaxdarouwul
KOXYX.



MakcumanbHas TemMnepaTtypa nepeKaqMBaemoﬁ XnaKocTtun

C y4yeToM Ucnonb3oBaHUs B HAacoce 1 anekTpoasuratene
pe3nHOBbIX AeTanen TemnepaTypa paboyen XMAKOCTU He
pomkHa npesbiwaTh 40 °C. CM. Tabnuuy Huxe.

QkcnnyaTtauus Hacoca Npu TemnepaTtype paboyen X1MOKOCTH B
npegenax 40 — 60 °C BO3MOXHa Npu YCNOBUW perynspHom
3aMeHbl Yepes Kaxable TpY roga BCex pe3nHoBbIX geTaneit
Hacoca v anekTpoaBuraTens.

CKOpOCTb NOTOKa,

MowHocTb oOTekaroLwero
Anektpo- TemnepatypHas AnekTpoaBuratens
ABurartenb Bepcus Make. MwuH.
[xkBT] Temnepartypa CKOpOCTb
noTokKa
MS402 - Bce 40 °C 0,15 m/c "
T40 Bce 40 °C 0,15 m/c
60 °C
Heobxognma
MS4000 T60 Bce yCTaHOﬂBKa 1,00 m/c "
oxnaxpaaroLLero
KOXyXa
T40 Bce 40 °C 0,15 m/c "
H 660 © 1,00 m/c V
eobxoguma ,
MS6000 T60 Bce yCTaH(fIlBKa
OXNAKAAOLETO ) 45 11/ 2
KOXyXa
MS6000P T60 Bce 60 °C 0,15 m/c
T50 5.5-37 50 °C 0,5m/c
MMS6 T40 45 40 °C 0,5m/c
T45 22-92 45 °C 0,5m/c
MMS8000 T40 110 40 °C 0,5m/c?
MMS8000P T60 37-147 60 °C 0,5m/c?
T45 75-147 45 °C 0,5 m/c?
MMS10000 T40 170 40 °C 0,5m/c?
T35 190 35°C 0,5 m/c
T45 147-190 45 °C 0,5m/c?
MMS12000 T35 220-250 35°C 0,5m/c

" MNpn MUHUManbLHOM BHelHeM aaenenuu 1 6ap (0,1 MIMa)
2 Mpu MUHMManbHOM BHellHeM AasrneHun 2 6ap (0,2 MIMa)

5.4.1 CKopocTb NOTOKa

Q x 353

Ve g

[m/c]

Q w34 Pacxon

D MM ﬂmameTp KOXYXa nnu anameTp CKBa>XUHbIl

d wmm [uameTtp Hacoca

Ana MMS6 (monbko PVC o6momku)
mMowHocmbro 37 kBm, MMS 8000 MowHOCMbHO
110 kBm u dns MMS 10000 mowyHocmbto 170 kBm
makc. memnepamypa xudkocmu 6ydem Ha 5 °C
HWXe 3Ha4YeHul, yka3aHHbIX 8 mabnuuye ebiwe.
AOns MMS 10000 mowiHocmbto 190 kBm,
MMS 12000/50 'y u MMS12000/60 'y,
MowHocmbio om 220 kBm do 250 kBm

memnepamypa 6ydem Ha 10 °C Huxe, yka3zaHHOU
e mabnuuye.
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16. OGHapyXeHue n ycTpaHeHMe HeucrnpaBHOCTEN

Ecnu Hacoc ucnonb3oearscs 01si nepeka4yueaHusi onacHbix 0115 300poebs unu s0oeumsix xudkocmei, 3mom Hacoc
paccmampueaemcsi KaK 3a2psi3HeHHbIU.

B aTom cnyyae npuv Kaxxgon 3asiBke Ha PEMOHT crnefyeT 3apaHee nNpeocTaBnsATb Nogpo6HY0 MHOpMaLMIo 0 NepekaunBaeMon XUaKoCTy.

B cnyyae, ecnu Takasi uHchopmaLuusa He npegocTaeneHa, pvpma Grundfos MoxXeT oTkasaTb B NPOBEAEHUN PEMOHTA.

Bo3MoxHble pacxofbl, CBsA3aHHbIE C BO3BPAaTOM Hacoca Ha hupMy, HECET OTNpaBuTEnNb.

HeuncnpaBHocTb MpununHa

YcTpaHeHue HeMcnpaBHOCTHU

1. Hacoc He paboTaer. a)

Meperopeny npegoxpaHuTenu.

3aMeHnTb NeperopesLLne npegoxpaHuTenu. Ecnu Hoeble
npeaoxpaHuTeny Takxe neperopeni, crenyeT NpoBepUTL
NpPaBuUbHOCTb NOAKIOYEHMUS K 3TIEKTPOCETH 1
BOOOHENPOHMUL@eMbI NOTPYXHON kaberb.

b) Cpabortan aBTOMatnM4yeckuin BkniounTb aBTOMAT 3aWUTHI.
BbIKtOYaTENb TOKA YTEYKM HA 3EMITI0
(Y30).

c) OTtcyTcTBME NUTaHUS. CBsi3aTbCH C MECTHOM aneKkTpocHabxatoLemn

opraHvsaunen.

d) Cpaboran 6nok 3awuThbl Mepe3anycTnTb aBTOMAT 3aLLMThl ANEKTpoABUraTens
anekTpogsuraTens. (aBTOMaTMUYECKM UNK BPYYHYHO). [pOBEPUTL HaMPsKEHUE,

ecnu onATb cpaboTaeT aBToMaT 3awmThl ABuratens. Ecnm
HanpshkeHne COOTBETCTBYET HOPMaM, CM. NyHKTbI 1e - 1h.

e) HeucnpaseH aBTOMAT 3aLLMTbI N 3amMeHuTb aBTOMaT 3aLUNTbI/KOHTAKTOP 3MNeKTpoaBuraTens.
KOHTaKTOp aneKTpoaBuUraTens.

f)  HewucnpaBHocTb ycTpolicTBa nyckatens. OTpeMOHTUpPOBaTb UMW 3aMeHUTb NyckaTenb.

g) [lpepBaHa unu HeucnpasHa Lenb [MpoBepuTb anekTpuYecKne coeguHeHus.
ynpasneHus.

h) 3awwuTa anekTpogsuraTens ot «cyxoro» [MpoBepuTb ypoBeHb BoAbl. Ecnun ypoBeHb Bogbl B
Xo[a OTKMuuna NnuTaHMe Hacoca 1u3-3a npegenax HopMbl, MPOBEPUTb 3NEKTPOAbI KOHTPOMS YPOBHS
HW3KOrO YPOBHS BOAbI. BOAbI/pene ypoBHsi.

i)  MNoBpexaéH Hacoc/ OTpeMOoHTMpOBaTb UNKN 3aMeHNTb Hacoc/kabenb.
BOJOHENPOHULI@EMbIN NOrPYy>KHOMN
kabenb.

j)  OBwratenb octaHoBneH 6nokom Heobxoanmo nogHATL HAacoC Ans 0OCMOTpa 1 noucka
ynpaBreHusi o Temnepartype NPUYUHBI JOCTUXEHWUSI TEMNEPATYPbI OTKITIOYEHHUS.
OTKIHOYEHUS. CBSAXNTECH C CEPBUCHBIM LIEHTPOM.

k) Hacoc ocTtaHOBnEeH ycTponcTBOM [MpoBepuTb HACTPONKK YCTpOMCTBA 3awuThl. CBAXUTECH
3aLKThI. C CEPBUCHBIM LIEHTPOM.

2. Hacoc paboTaer, HO a) 3akpbiTa 3aABWXKKa B HAaNOpPHOM OTKpbITb 3a4BUXKY.
noJauu Boabl HeT. Tpy6onpoBogae.

b) OTcyTcTBME BOAbI UMY CAULLKOM HU3KMA CM. NyHKT 3a.

YyPOBEHb BOAbl B pe3epByape.

c) O6paTHbIf kKnanaH Hacoca MoAHATL HacoC Ha NOBEPXHOCTb U NMPOMbITh UIN 3aMEHNUTL
3abnoKMpOBaH B 3aKPbITOM MOSIOXKEHUW. KMamnaH.

d) CeTyaTbii puUNbLTP Ha BCacbiBaHUU [MoaHATb HacoC Ha NOBEPXHOCTb Y NPOMbITh CETYaTbIN
3aCOpEH. ouneTp.

e) Hacoc noBpexaéH. OTpeMOHTNpOBaTb UM 3aMEHUTb Hacoc.

3. Hacoc pa6oTtaet ¢ a) [MoHuxeHue ypoBHS BoAbl 6onblue, YeM YBENUYUTb MOHTaXHYO rMy6uHy Hacoca, BbINOMHUTL
NMOHWXEHHOMN 0Xunpanoch. ApoccenupoBaHne Unmn 3aameHUTb Hacoc ApyrMM HacocoMm C
NPOU3BOANTENBHOCTbIO. ©onee HM3KOWM NPOM3BOAUTENBHOCTLIO.

b) HenpasunbHoe HanpaBneHue Cwm. pasgen 9.7.1 [lposepka HanpasneHus epauwjeHusl.
BpaLleHusl.

c) YacTuuHo 3akpbITbl UK 3abnokupoBaHa [POMbITb UMM 3aMEHUTL apMaTypy.
apmaTtypa Ha HanopHoM Tpy6onpoBoge.

d) HanopHas Tpyba yacTuyHo 3abuta MpoMbITb NN 3aMeHnTb TPyOby.
rpsi3bto.

e) YacTtuyHo 3abnokvMpoBaH obpaTHbI MoAHATL HacoC Ha NOBEPXHOCTb M NMPOMbITE UIN 3aMEHNUTb
KnanaH Hacoca. KranaH.

f)  YacTuuyHo 3a6uThI rpasblo (HactTudkammu oOHSTb HACOC Ha MOBEPXHOCTb U MPOMbITb MU 3aMEHUTb
rMuHbI) TPy6oNpoBoa 1 Hacoc. ero. [MpombITh Tpy6onpoBoa.

g) Hacoc noBpexpaéH. OTpeMOHTMpPOBAaTb UNN 3aMEHNTb HacocC.

YTeuka B Tpyb6onpoBoge. [MpoBepuTb 1 OTPEMOHTUPOBaTL TpybonpoBsoa.

HanopHbIi Tpy6onpoBof, NOBpeXAEH.

3amMeHUTb HanopHbIN TpybonpoBoA.
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HeuncnpaBHocTb MpununHa

YcTpaHeHue HeMcnpaBHOCTHU

4. OueHb vacToe a)

BKIMHOYEeHUe-BbIKIlo4eHne. OCTaHoOBa CJIMLLIKOM Mana.

PasHuua Mexnay AaBlieHnem nycka un

YBenununTb pasHuuy. laBrieHne oTKIYEHUS He JOMKHO
npesbIWaTh paboyee AaBneHne B HanopHom bake, a
[AaBreHne BKITIYEHUSI [OIKHO ObITb HACTONBLKO BLICOKMM,
4yT06blI 0GecneynBanach nogaya focraToqHoro obbema
BOAbI.

b) 3OnekTpoabl KOHTPONSA ypoBHSA BoAbl unu OTperynuposaTtb MHTEpBanbl MeXAy anekTpogamu/pene

pere KOHTPONs yPOBHS B pe3epByape
6bINM yCTaHOBIEHbI HENPABUIIBLHO.

YPOBHS 41151 NPABUIIbHOTO BKITHOUYEHMUS U OTKITHOYEHUS
Hacoca. Cm. MacnopT, PykoBoACTBO MO MOHTaXy U
3KCnnyaTauuu Ha 3NeKTpoabl KOHTPOIS YPOBHSA BoAkl/perne
ypoBHsi. Ecnu nHTepBansl Mexay ocTaHoBamu/myckamm
Hernb3s U3MEHUTb C MOMOLLbIO aBTOMATHKMK,
NpPOV3BOAMTENBHOCTb HACOCa MOXHO CHU3UTL MYTEM
nepekpbITAsS HAMOPHOTO Knanaxa.

c) YTedyka nnu 6nokvpoBaHue B

NOJNTYOTKPbITOM MOJIOXKEHUU O6paTHOF0

KnanaHa.

MoaHATbL HAacoC Ha NOBEPXHOCTb M MPOMBbITb UMW 3aMEHUTb
KnanaH.

d) [lpeaBapuTtenbHoe gaBneHue B 6ake

CITULIKOM HU3Koe.

CkoppekTupoBaTtb NpeaBapuTensHoe gaBreHune B 6ake B
COOTBETCTBMM C PYKOBOACTBOM MO MOHTaXy U
akcnnyaTtauun 6aka.

e) bak cnuwkom man.

YBenununTb BMECTUMOCTb 6aka nyTéM 3ameHbl 6aka nnbo
yCTaHOBKM JONONHUTENBHOIO G6aka.

f)  MembGpaHa 6aka noBpexaeHa.

MpoBepuTtb MeMbpaHHbIN 6ak.

17. KomnnekTyowue nsgenma*

Koxyx oxnaxaeHus

YcTtaHaBnmBaeTca Anst obecneyeHms onTuMarnbHOro
oxnaxaeHus anekTpoaBuraTensi, KOPPO3MOHHON 3aLnTbl NPU
nepekaymBaHuy arpeCcCUBHbIX XXUAKOCTEN, 3aLUNTbI OT
3allunamMneHus anekTpoasuratens u obpasoBaHusi ocagka unu
HaneTa Ha HeM.

MepexoaHbin chnaHewy
C AByMS nazamu Ans kabens.

MepexoagHuk pe3bba-pe3bba

TepmoycagoyHasi kabenbHas MydTa

[ns repmeTUdYHOro coeanHeHust kabens anekTpogeuraTens ¢
Nnorpy>xHbIM kabenem.

KaGenbHas MmydTa pazbeMHas

[lna repmeTnM4HOro coevHeHns kabens anekTpoaBuraTens ¢
norpyxHbsiM kabenem. icnone3yeTtcs ons ogHo- u
MHOTOXWMbHbIX Kabenen.

KabenbHasa mydTa 3anuBHas

[na repmeTn4HOro coeanHeHus kabens anekTpoasuraTens ¢
noaBoAHbIM kabenem. CoeiMHeHVe NOKpPbIBAETCS KNeeM 13
KOMMIeKTa.

XoMyTbl Ans KpenneHus Kabens K cTosAKy

YcTaHaBnMBaloTCs Yepes Kaxable 3 MeTpa, COCTOAT U3
nepgopnpoBaHHON Pe3NHOBOWN NEHTbl 4NUHOM 7,5 M 1 16 KHOMOK.
OpaviH KOMNNEeKT paccymTaH Ha 45 M cTosiKa.

®duUnbTP, HaKNagHble XOMYThl

Tepmoagatuuk Pt100/Pt1000 c kabenem

OcyLecTBNSIET KOHTPONb TEMNEpPATYpPbl U 3aLLUTY
anekTpoaBuraTenen ot neperpesa c nomoLlbio pene PR5714 nnu
6noka KoMnneKkcHow 3awuTel anekTpoasuratens MP204. invHa
kabens 20/40/60/80/ 100 m.

MoHTaxHas wnunbka

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

Pene-npeo6pasoBatenb PR5714 ansa tepmogatumka Pt100/
Pt1000

MpeaHasHayeHo Ansa npeobpa3oBaHusa curHana gatymnka Pt100/
Pt1000 B aHanoroBbIv curHan 4-20 MA nnu B penenHbli curHan.

KomnnekTt ans HapawmBaHusa kabens Tepmogatymka Pt100/
Pt1000

[nsa repmeTnyHOro TepmMoycago4HOoro coeanHeHuna kabens gaTymka.

KomnnekT kpenexa gatymka Pt1000

Ka6enu pBuratenen TML-B c HapyxHon onneTtkon EPR
(3TUNEeH-NponMneHoBbIN Kay4yK)

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

Kabenb 4 G 1,5 6e3 wTekepa ANs norpyxHoro kabens ons
nsuratensa MS 402 (1,7/2,5/5/10 m).

Kabenb 4 G 1,5 co wrekepoMm Ansi norpyxHoro kabens ans
nsuratenst MS 4000 (10/20/30/40/50/60/ 70 m).
Kabenb 4 G 1,5 6e3 wrekepa 4ns norpyxHoro kabens ans
nsuratenst MS 4000 (10/20/30/40/50/60/ 70 m).

Kabenb 4 G 2,5 6e3 wrekepa Ana Norpy>xHoro kabensa ons
nsuratenst MS 4000 (50/80/130/ 150/ 170 m).

Ka6enun puratenen NT®I c TechnoHOBOW HapyXHOW
onrneTkon

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

Ka6enu gBuratenen TML-B c HapyxHou onnetkon EPR
(3TUNeH-NponNMnNeHoBbIN Kayy4yK)

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

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

KomnnekTbl kabenen ons arpeCcCUBHbIX XXMAKOCTEN.

[nsa norpyxHeix HacocoB SP-NE. KomnnekT Bkntovaet
noABoAHbIn kabenb B TedpnoHoBoi (PTEF) o6onouke 4 x 2,5 mm?,
CO LUTEKEPOM AN NPUCOEANHEHNS K ANEKTPOABUraTEN!O.

MorpyxHou kabenb

Kabenb B BogoHenpoHuuaemon o6onouke
MpurogeH Ans ucnonb3oBaHWs B MUTLEBON BOAE.

Ka6enb aaTtynka Temnepartypbl

AHOAHbIE NeHTbI

PasmellaloTcs Ha HapyXHOW NMOBEPXHOCTU Hacoca u
3neKTpoasuraTens 4ns KOppo3MOHHOW 3aLUThI.
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(N¥) umnoohy

Llikad ynpaBneHus Hacocamu, MoAynu u uHTepdencsbl
nepegayv AaHHbIX, YCTPOWUCTBO KOMMMNEKCHOW 3aluTbl (6nok
3aWuThl), npeobpasoBaTenb YacTOThl, YCTPOWUCTBO NIIaBHOroO
nycka, 6510k KOHAeHCcaTopoB, TpaHcopMaTop Toka, PUNbLTPbI

(cm. MacnopT, PykoBOACTBO NO MOHTaXYy W 3KCnnyaTaumm Ha
cooTBeTCTBYyloLWee obopynoBaHue).

* YKkasaHHble U3[enus He BKIIOYEHbl B CTaHAAPTHYO(bIN)
KOMNnekTaumnio/KoMnnekT o6opyaoBaHusi, ABNaOTCA
BCMOMOraTesnbHbIMW YCTPOWCTBaMM (akceccyapamu) u
3akasbiBaloTCcA oTAeNbHO. OCHOBHbIE MONOXEHUSA 1 YCIOBUS
oTpaxatotcs B [lorosope. Nogpo6Hyto nHgopmauuio no
KOMMNMEKTYIOWMUM CM. B KaTanorax.

[aHHble BcnomoraTenbHble U3aenns He SABRsiTCs
06s13aTeNbHBIMY 3NIEMEHTaMM KOMMNEKTa OGOpy,ClOBaHVIFI.

OTcyTCTBME BCNOMOraTerbHbIX YCTPONCTB HE BNUAET Ha
paboTocnocobHOCTL OCHOBHOrO 060pyaoBaHus, Ansi KOTOPOro
OHM NpeHasHayveHbl.

18. YTnnusauua nagenus

OCHOBHbIM KpUTEPUEM NPESENbHOrO COCTOSAHNS U3enus

ABnseTcs:

1. 0TKa3 ogHON NN HECKOMbKUX COCTaBHbIX YacTen, PEMOHT Unu
3aMeHa KOTOpbIX HE NPeAYyCMOTPEHbI;

2. yBenu4yeHue 3aTpaT Ha PEMOHT U TEXHUYECKOoe
obcnyxuBaHue, NpuBoAsiLLEe K 3KOHOMUYECKOW
HeuenecoobpasHoCTM 3KcnnyaTauuu.

[laHHOe oGopyaoBaHue, a TakxXe y3nbl U geTanu JOJKHbI
cobupaTbCa U yTUNM3NPOBaTLCS B COOTBETCTBUU

¢ TpeboBaHMsIMM MECTHOIO 3aKoHO4aTenbCTBa B o6nacTu
3KOOTUN.

19. U3rotoButenb. CpoK cnyXxo6bl

MarotoButens:
Grundfos Holding A/S,
Poul Due Jensens Vej 7, DK-8850 Bjerringbro, Janua*

* TOYHasi cTpaHa U3roToBIIEHWsl yka3aHa Ha (PUPMEHHOW
Tabnuyke obopynoBaHus.

YNonHOMOYEHHOE N3roTOBUTENEM NULO:

TOO «IpyHadoc KazaxcTtaH» KaszaxcTaH,
050020, r. AnmaTbl, Mkp-H Kok-Tobe 2,
yn.Kbi3->Knbek 7.

Cpok cnyx6bl 06opynoBaHusi coctasnset 10 ner.

Mo ucteyeHnn HasHa4YeHHOro cpoka CJ'Iy)KGbI, aKcnnyatauna
OGOpy,ElOBaHVIFl MOXET ObITb npoaoJrkKeHa nocne nNnpuHATUA
pelweHna o0 BO3MOXHOCTU NpoafieHna 0aHHOro nokasartena.
SKCI'IJ'IyaTaLI,VIﬂ O60pyﬂ,OBaHMﬂ no Ha3Ha4YeHUto OTIIMYHOMY OT
TpeGOBaHI/IVI HacToALllero AOKyMeHTa He JonyCKaeTCA.

PaboTbl No NnpoAnieHnio cpoka cnyx6bl 060pyA0BaHNSA AOMXKHbI
NPOBOAMTCS B COOTBETCTBUM C TpeGoBaHUAMM
3aKoHopaTenbcTBa 6€3 CHMKeHNs TpeboBaHun 6esonacHoCcTu
AN XU3HW 1 300POBbS N0AEN, OXpPaHbl OKpYKatoLLei cpeasbl.

B03MOXHbI TEXHUYECKNE U3MEHEHUS.
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20. UndbopmaLmsa no yTunusaumm ynakoBku

O6wasn MHdopmaLusa No MapKMpoBKe NIID60ro TMNa ynakoBku, npumeHsiemoro komnaHuen Grundfos

YnakoBka He npedHas3HayeHa AN KOHTakTa ¢ NULLLEBON NpoayKumnen

YnakoBOYHbIW MaTepuan

HaumeHoBaHue ynakoBku/
BCMOMOraTesibHbIX yNakOBOUYHbIX
cpeacTs

ByKBeHHoe o6o3HayeHue MaTepuana,

U3 KOTOpPOro nsrotaBnmBaeTcs yl'laKOBKa/

BCcnomoraTtelnbHble YNaKOBO4YHbIE
cpeacTBa

Bymara v kapToH
(rodppupoBaHHbIN kapToH, Bymara, Apyron
KapTOH)

KopoGKu/swwmku, BKNaAbILLKU, NPOKIaAKK,
NOAMOXKM, peleTku, ukcaTopsl,
HabVBOYHbIV MaTepuan

JpeBecuHa n apeBecHble MaTepuansl
(nepeBo, npobka)

Awmkn (gowatble, paHepHble, U3
OpeBECHOBOOKHUCTON NAUTbI), NOAAOHbI,
obpelueTkn, CbeMHble BOPTUKK, NNAHKM,
dukcartopsbl

(nonmaTnneH HM3Kom
NMOTHOCTMK)

Yexnbl, MELLKW, NITEHKK, NaKeThl,
BO3YLUHO-NY3blpbKOBasi NieHkKa,
curkcaTopbl

(nonnaTnneH BbICOKON

MnacTtuk

Mpoknaaku ynnoTHUTENbHbIE (13
NMEHOYHbIX MaTepUasos), B TOM Yyucne

YNNOTHUTENbHbIE N3 NeHOoNNacToB

NMOTHOCTM) BO3JYLUHO-NY3bIpbKOBasi NreHkKa,
durkcaTopbl, HABMBOYHLIN MaTepuan
Mpoknagku
(nonucTupon)

KomBuHMpoBaHHas ynakoska
(6ymara n kapToH/nnacTuk)

YnakoBka TUNa «CKUH»

C/PAP

npOCVIM OﬁpaLLl,aTb BHMUMaHuWe Ha MapKUpoOBKY camon ynakoBKU n/mnu BcnomoraTtesnbHbIX YNakoBOYHbIX CpeCcTB (I'Ipl/l ee HaHeCceHnun
3aBOJOM-M3rotosuTenem yI'IaKOBKVI/BCﬂOMOraTeJ'IbeIX YyNakoBOYHbIX Cpe,ﬂCTB).

Mpun HeoBxoAMMOCTH, B LeNax pecypcocbepekeHuns U akonornyeckon apdekTuBHoCTH, komnanus Grundfos MoxeT ncnons3oBaTb
YNaKoBKY W/UMK BCOMOraTerbHbIe YNakoBOYHbIE CPeACcTBa MOBTOPHO.

Mo peLueHnto N3roToBUTENS YNakoBKa, BCMOMOraTenbHble yNnakoBOYHbIe CPeACTBa, U MaTepuarbl U3 KOTOPbIX OHN U3rOTOBMEHBI MOTYT
ObITb N3MeHeHbI. [IpocKM aKkTyanbHy0 MHOPMaLMI0 YTOUYHATE Y U3rOTOBUTENS FOTOBOM NPOAYKLUNUW, yKa3aHHOro B pasgerne 19.
Uszomosumenb. Cpok ciyx6bl HacToswero MNacnopTta, PykoBoacTBa No MOHTaXxy u akcnnyatauuu. MNpu 3anpoce HeobxoaAnMo ykasaTb
HOMep NpoAyKTa 1 CTpaHy-M3roToBnTens 0b6opyaoBaHus.
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(Z)1) emiecey

Kasakwa (KZ) TenkyxaT, KypacTblpy xaHe nanganaHy 0ovbiHLa HyCKayrblK

MA3M¥HbI
Ber.
1. Kayinci3aik TexHukacbl 6oMbIHLIA HYCKaynap 26
1.1 KyxaT Typansl xannbl ManimeTTep 26
1.2  bymnbimaarbl cuMmBongap MeH xasbanap mMaHi 26
1.3  KbiameT kepceTyLi KbiameTkepriep KypambiHbIH
GinikTiniri xxeHe oKbITY 26
1.4 Kayinci3gik TexHnkacbl 6oMbiHLWa HyCKkaynapAbl
opblHAamayaaH 6onaTbiH kayinTi cangapnap 26
1.5 Kayinci3gik TexHMKacblH cakTayMeH XyMbicTap
opblHAay 27

1.6  TyTbIHYLWWbI HEMECE KbI3MET KepceTyLi KbiameTkeprep
KypaMbl YLUiH Kayinci3gik TexHukacbl 6oMbIHLLa
Hyckaynap 27
1.7  TexHukanbIK kKbI3MET KepceTy, kapan-Tekcepyrnep
)X8He KypacTbIpy XyMbICTapblH OpblHAAY Ke3iHaeri

Kayincisgik TexHukacbl 6orbIHWa Hyckaynap 27
1.8 Kocankbl TopanTap MeH GenwekTtepai ganbiHaay

XeHe e3firiHeH kanTa xababikTay 27
1.9 Pykcar eTinMewTiH nanganaHy pexumaepi 27
2. Tacbimanpay xxaHe cakKray 27
3. KyxaTTaFbl cuMBOngap MeH xa3sbanap MaHi 27
4. ByibiM Typanbl Xannbl manimer 27
5. Opay XaHe KbUTKbITY 29
51 Kantama 29
5.2  XbinxbelTy 29
6. KonpaHbiny asicbl 29
7. KonpaHbiny KarmpaTthbl 30
8. KypacTtbipy 30
8.1  OnekTpni KO3FanTKbIWTaFbl CankbiHAATKbIL

CYMbIKTBIKTbIH A€HreliH 6akbinay 30
8.2 [lanpganaHy opHblHa opHaTy 31
8.3 Copfbl/aneKkTpni KO3FanTKbIW AMamMeTpi 32
8.4  KybblpnblK KoCbIfbIC 32
8.5 CopfblHbl KeTepy 32
8.6 Kabenpi 6ekity 33
8.7 CopfblHbI TYCipY 34
9. AneKkTp KabAablKTapblHbIH KOCbIbIMbI 34
9.1 Kwinik TypneHaipriwuneH nanganaHy 34
9.2  OnekTpni KO3FanTKbIWTbI KOpFay 36
9.3 HamnsarangaH Kopfay 36
9.4 Kabengi ipiktey 36

9.5 bip cdasansl MS 402 anekTpni Ko3fanTKbiWbIH 6ackapy 37
9.6 bip dpazanbl anekTpni KO3FanNTKbIWTapAbIH KOCbINbIMbl - 37
9.7  Yw cbasanbl aNeKkTpni Ko3fanTKbIWTapAblH KOCblNbiMbl - 38

9.8 OnekTpni KO3FanTKbIWTbI XaHe kabenai Tekcepy 40
10. TMawnpanaHyfra 6epy Y
11. ManpanaHy 41
111 MwuHumangbl WbIFbiH 41
11.2  Kocbinynap xwuiniri 41
12. TexHuKanbIK KbI3MeT KepceTy 42
13. lIcTeH wbiFapy 42
14. TemeH TemnepatypanappaH Kopfay 42
15. TexHuKanblk aepekTep 42
151 Wy peHreni 42

15.2 AnpanaTblH CyMbIKTbIK TeMnepaTtypacsl /
CankblHAATKbILW CYMbIKTbIK aFblHbIHBIH XblNAaMablfbl 42

16. AkaynbiKTapAbl Taby XaHe XKoo 44
17. Tonbimpaywbl 6ynbiMaap* 45
18. ByMbIMAbI Ka3pere xapaTy 46
19. [OanbiHpaywbl. KbiI3aMeTTik mep3imi 46
20. KanTtamaHbl kagere XapaTy XeHiHAeri aknapar 47
1-KocbIMLUA. 91
2-KocbIMLUA. 95
Eckepmy

Xab60biKkmapodbl Kypacmsipy 60lbIHWa
JXYMbIcmapsa KipicnecmeH 6ypbiH amaJsiFaH
Ky)Xxammabl MYKUsim 3epmmen whbIfy Kaxem.
XKab60biKmbI Kypacmbipy xaHe nalidanaHy ocbl
Ky>XammbiH mananmapbiHa calikec, COHOal-akK
JKepeinikmi Hopmanap MeH Karudanapfa calikec
Kypeisinynepi kepek.
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1. Kayincisgik TexHMkacbl 60MbIHWA HycKaynap

Eckepmy

AmanraH xa6dbiKkmbI natidanaHy ocbl YWiH
Kaxkemmi 6inimAepi MmeH xymbic maxipubeci 6ap
KbI3Memkepriep KypaMbIMeH XXyp2i3inyi kepek.
QdusukanbiK, olnay Kabinemi wekmeyini, kepy
JXaHe ecmy Kabinemi Hawap mynranap 6yn
)Kab60bIKkmbI nalidanaHyra Xxibepinmeynepi kepek.
BananapOdsbi 6yn xaboblKKa xaKkbiHOamyfa
mbllibIM canbIHaobl.

11 Kyxat Typanbl Xannbl manimertep

TenkyxaT, KypacTblpy xaHe nanganaHy 6oMblHLLA HYCKayrblK
KypacTbIpy, naiganaHy xoHe TeXHUKanblk KblaMeT KepceTy
6apebicbiHAa opbiHAANybl TMic Tyberenni HyckaynapaaH Typaasbl.
CoHpApbIKTaH KypacTbIpy XaHe nanganaHyra 6epy anasiHga onap
THICTi KbI3BMET KepceTyLUi Kbl3aMeTKkeprepMeH Hemece
TYThIHYLIbIMEH MIHAETTI TYpAe OKbIfbINn, 3epTTenynepi kepek. byn
Ky>XaT yHeMi xabAablKTbl naaanaHy opHeliHAa 60nybl kepek.
Kayinci3aik TexHukacbl 6ombiHWwa 1. Kayincizdik mexHukacel
6olibiHwa Hyckaynap 6enimiHae 6epinreH xannel Tanantapabl
faHa emec, coHblMeH Gipre 6acka 6enimaepae ae 6epinreH
Kayincisaik TexHmkacbl 60MbIHLLA apHalbl Hyckaynapabl ga caktay
Kaxer.

1.2 ByWbimaarbl cuMBoONAap MeH Xxasbanap mMoHi

XKabpabikTapfa Tikenel opHanacTbipblfiFaH Hyckaynap, MaceneH:

* anHany 6arbITblH KEpCeTETIH KepCeTKi,

* anpanaTtblH opTaHbl 6epyre apHanfaH afblH kenTe Ky6blipbiHbIH,
6enrinenyi,

onapAbl Ke3 KenreH caTTe okyfa bonaTtbiHAan MiHAETTI TopTinTe
opblHAanynapbl XXaHe caktanynapbl Kepek.

1.3 Kbi3meT KepceTyLi KbI3MeTKepriep KYpaMbiHbIH
GinikTiniri >)koHe OKbITY
ManpanaHy, TexHuKanblk KbI3MeT KepceTy, 6akbinay xsHe
XababIKTbl KypacTbIpy XXYMbICTapblH OPbIHAAWTBIH Kbi3MeTKepnep
Kypambl opblHAANaTbIH XXyMbICka calikec BinikTinikke ne 6onybl
kaxeT. KplaMeTkepnepaiH xayanTbl 6onaTbiH )aHe onapablH
6akblnaybl TMic macenenepgin weH6epi, COHbIMEH KaTap OHbIH
Ky3blpeT canacbl TYTbIHYLbl apKblfbl HAKTbI @aHbIKTanybl Kepek.

1.4 Kayinci3pgik TexHukacbl 60MbIHIWIA HYCKaynapAabl
opbliHAaMayaaH 6onaTtbiH KayinTi cangapnap

Kayincisgik TexHukacbl 60MblHLIa HyckaynapablH cakTanvaybl

Kenecinepre aken Cofybl MyMKiH:

* ajaMHblH AeHcayrblfbl XXeHe eMipi YLWiH KayinTi cangapnapfa;

* KOpLUafFaH opTa YLiH Kayin TeHAipyre;

* KenTipinreH ausHAbl eTey 6oMbiHWa 6apnblk KeningikTi
MiHOeTTeMenepaiH, KonbInybIHa;

* xabablKTbIH HEri3ri PyHKUMANAapbIHbIH Gy3binyblHa;

* TEeXHMKanbIK KbI3MET KOPCETYAiH XoHe XeHAeYAiH anablH-ana
XasblnFaH a4iCcTepiHiH KapaMcbI3gblfblHa;

* 3NEeKTPNi HeMece MexaHuKarblk hakTopnapabiH acep eTy
cangapblHaH KbI3MeTKeprep KypaMblHbIH AeHCaynblfbl MEH
eMipiHe KayinTi xafaaw TyablpyFa.



1.5 Kayincisgik TexHMKacbIH caKTayMeH XyMbicTap
opbliHAay
JKyMmbiCcTapabl opblHAAY Ke3iHAe aTanfaH KyxxaTTa KepceTinreH
Kayincisagik TexHukacbl 6oMbIHLLIA HycKaynap, kayinciagik
TexHuKacbl 6onbiHLIA KONAaHbICTarbl YNTThIK YiFapbiMaap,
COHbIMEH KaTap XyMbICTapAbl OpbliHAAY, XabAablKTbl nakaanaHy
XoHe TYTbIHYLWblAafbl 9peKeTTeri Kayinci3gik TeXHUKachl
DOoNbIHLLIA Ke3 KeNreH iWKi yiFapbiMaap cakTanynapbl Kepek.

1.6 TyTbIHYWbI HEMeCce KbI3MeT KepceTyLi
KbI3MeTKepnep Kypambl YLWiH Kayinci3aik
TexHuKacbl 60MbIHWA Hyckaynap

Erep xababikTap naganadyga 6onca, konga 6ap
XbIMXbIMarnel TopanTapablH KOPFaHbIC KopLuaynapbiH
OenwekTeyre ThlbIM canbiHaAbl.

OnekTp aHeprusiceiMeH 6annaHbICTbl KayinTepAain naga 6ony
MYMKiHLWINikTepiH 6onabipmay KaxeT (Tonblfbipak ManimMeT any
yWwiH, maceneH, OKE xaHe xeprinikTi aHeprusmeH
XabablKTayLUbl KSCINOPbIHAAPAbIH YFapbiMAapbiH kKapaHbI3).

1.7 TexHuKanbIK KbI3MeT KOPCETY, Kapan-Tekcepyrnep
)K9He KypacThIpy XYMbICTapbliH opbiHAAY
Ke3iHAaeri Kayinci3aik TexHnkacbl 60MbIHWA
HycKaynap

TyThIHYLWbBl TEXHUKAMbIK KbI3MET kepceTy, bakpinay kapan-

TeKkcepynep XaHe KypacTbipy 6obIHLLA B6apnbiK XyMbICTapAbIH

opblHAAMNYbIH KypacTbIpy aHe naaanaHy 6ombiHwa

HYCKaynblKTbl TONbIK 3epTTey 6apbiCbiHAA XETKINIKTI Wwamaaa

onapMeH TaHbICTbIPbINFaH XaHe OChl XYMbICTapabl OpbiHAayFa

pykcat 6epinreH 6inikTi MamaHgapMeH KamTamachl3 eTyi Kepek.

BapnblK )XymbicTap MiHAETTI Typae xabablk CeHin TypFaH ke3ae
Xyprisinynepi kepek. XXabapbiKTbl TOKTaTy Ke3iHAe KypacTbIpy XoHe
nanganaHy G6oibiHLLA HYCKaynblkTa KBPCETINreH XyMbIC TapTibi
MiHCIi3 cakTanybl Kepek.

>KymbicTap asikTanfaHHaH keliH 6apnblk 6enwekTenreH
KOpFaHbIC XoHe CaKTaHAbIPFbILL KYpbInfbinap kanTa opHaTbinFaH
Hemece icke KocblinFaH bonynapbl Kepek.

1.8 Kocankbl TopanTap meH 6enwektepai gaMbiHaay
XoHe e3firiHeH KanTa xxababiKTay

KypbinfFeinapabl kanTa xabasiktay Hemece TyprneHaipy
XYMbICTapbIH TEK @HAIPYLiIMEH Kernicy 6olblHWa opbliHAayFa
pykcar eTinegi.

dupmansik Kocankbl Topantap MeH GenwekTep, CoHbIMeH bipre
AavibiHAayLWwbl-cbrpMa apKbinbl kongaHyfFa pykcar eTinreH
TONMbIMAAfbILITAP NanganaHy ceHiMmainirimeH kamTaMachi3 etyre
apHanfaH.

backa eHgipywinepain Topantapbl MeH GerLeKkTepiH KonaaHy,
OanblHAayLWbIHbIH OCbIHbIH cangapbiHaH nanga 6onfax
XayankepLinikteH 6ac TapTyblH LWaKbIPybl MYMKIH.

1.9 Pykcart eTinmenTiH nanganaHy pexumaepi

XKeTkisinywi xkabablkTapabliH nanganaHyLwbinbIK CEHiMAiniriHe

6. KondaHsbiny asicel 6enimiHaeri aTkapbiMAblK TaFavibiHaayfFa can
KonpaHfaH xafganga faHa keningeme 6epinegi. TexHukanbIg
nepekTepae KepceTinreH pykcar eTineTiH WekTi MaHaep 6apnblk
Xafpannapaa yHemi cakTanynapbl Kepek.

CopfbIHbl ha3zanapObl{ KuFrawmaHybl MeH
¢hazanapObiH KOFanyblHaH, memMeHOeminzeH
JK9He XorFapblnaraH Kyam 6epywi kepHeydeH
anekmpini KO3FamKbIWMbl KOPFaycChbi3
(Ko3FanmKblWmMbIH KOPFaHbIC agMmMomMamabl
Hemece XbINnynblK pesie, Hemece aHasozamap)
Hasap natdanaHyra mbilibiM casnbiHaobl!

aYAapbIHLI3[ Ockl mananmapdbl cakmamMay copfbiHbl
naiidanaHy wapmmapbiHbIH 6Y3bi1ybl 60/bIMN
mab6blnadbl, XaHe copFbiFa Keninodik
mokKkmamsinadbl. COpFbIHbI KEpceminz2eH
KOopfaHbIcChI3 nalidanaHy Kke3iHO0e COpPFbIHbIH
6yniHyi ywiH 6apnbiK Xayankepwinik COHfbl
natidanaHywsblira xykmeneoi.

2. TacbimManpay XaHe cakKtay

XKababikTel TacbiMangayabl xabblk BaroHaapaa, xabblk
aBToOKenikTepAe aye, Cy HeMece TeHi3 KeniriMeH Xyprisy Kepek.

MexaHukanbik dpakTopnapabliH 9cep eTyiHe 6anaHbICTbl
*ababikTapabl Taceimangay waptapsl MEMCT 23216 GoiibiHWwa
«C» ToBbIHa calikec 6onynapbl Kepek.

KantanfaH xabablKTbl TacbiMangay kesiHae e34iriHeH XblKyblH
6onabipMay MakcaTbliHAa Kenik KypanaapbiHa ceHimai 6ekiTinreH
6onybl kepek.

XabpabikTapabl cakray wapttapsl MEMCT 15150 6ombiHwa «C»
To6bIHA Ccavikec 6onybl Kepek.

Makcumangpl TafavibiHaanFaH cakray mepsimi 1 xblngsl Kypangpl.
Bapnbik cakTay Mep3imi iliHge KoHcepBauusanay Tanan eTinvenai.

Cakray TeMnepartypachbl:
Copfbl: -20 °C-taH +60 °C-ka peiH.
OnekTpni kosranTkpiw: -20 °C-taH +70 °C-ka aemiH.

OneKTpni Ko3FfanTKbIWTap XabblK, KypFak XXaHe XaKkcCbl
xenpgeTineTiH 6enmenepae cakranynapbl Kepek.

MMS anekmpni KoO3FranmgbliwmapbIH cakmay
ke3iHOe alibiHa kem de2eHOe 6ip pem 3s1ekmpJi
Ko3FanmkblwmbiH 6inieiH konmeH 6ypan ombipy

Hasap Kepek. Ezep anekmpni Ko3ranmkbiw cakmayda

ayAapblHbI3| 6ip XbiNdaH aca yakbim 6osica, OHbl

KypacmbipyObiH andbiH0a 6enwekmey xoaHe
anekmpni KO3FranmKbIWMbIH aliHaaywb!
6en1wiekmepiH mekcepy Kaxem.

OneKkTpni KO3FanTKbILW Typa KYH caynenepiHin acepiHe
ylibipamaybl Kepek.

Copfbl arperaTblH KongaHyaaH KewiH cakTay XaraanbliHaa, KaTbin
KanyaaH KoprayMeH kamTamachl3 eTy HeMece TeMeH
TemnepaTypanapfa Te3iMAi MOTOPIbIK CYMbIKTBIKTbI KOnaaHy
KaxeT.

Erep copfbl kKanTamagaH anbiHFaH 6onca, oHbl TUICTI Tipeynepai
KongaHyMeH KenaeHeH kynae Hemece BinikTiH bIkTuman
KncatoblHa xon 6epMey YLiH Tik Kynae cakray Kepek.
CoOpFbIHbIH XbIIKY HEMece BUIKTIKTEH Kyray MyMKiHAIrH
6onpbipmay Kaxer.

CopfblHbl Tipeynepae cakray Tacini Puc. 1 cyp. KepceTinreH.

e 1

/\ /\ AN

TMO0O 1349 2495

Puc. 1 Cakray kesiHaeri CopfbIHbIH KYWi

3. KyxaTtarbl cumBongap mMeH xasbanap MaHi

Eckepmy

AmanraH HycKaynapObiH{ cakmasamaybl
adamOapObiH OeHcaynbiFbl yWiH Kayinmi
candapnapfra ue 6051ybl MYMKiH.

Eckepmy

AmanraH HycKaynapObiHq cakmaJsimaybl 3/71eKmp
mofbIMeH 3aKbiMOanyodbiH cebebiHe aliHanybli
)KoHe adamOapdbiH eMipi MeH OeHcaynbifbl YWiH
Kayinmi candapra ue 6051ybl MyYMKiH.

OnapOob! opbiHOamMay ab0biKmbIH 6y3binybiHa
)KoHe 6yniHyiHe aKenin coKmbIpybl MYMKiH
Kayincizdik mexHukacbl 60lbIHWa HycKaynap.
Xymbicmbl xeHindememiH aHe xab0biKmbl

Hyckay | kayinci3 natidanaHybiH Kammamacbi3 ememiH

YCbIHBICMap Hemece HycKaynap.

Hasap
ayAapbiHbI3

4. BynbiMm Typanbl Xannbl ManiMeT

AtanfaH kyxat Grundfos MS/MMS Hemece Franklin 6atnansi
anekTpni Ko3ranTkbiwTapbiMeH SP, SPE, SPM yHfbimanbl
copfbinapbiHa Tapanagbl.
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Erep copfbl Grundfos MS Hemece MMS earelue 6acka ke3 kenreH
OHAIPYLUiHIH aNeKTpni Ko3FranTKbIWbIMEH xababikTanfaH 6onca,
ANEKTPNi KO3FANTKbILTbIH TEXHUKANbIK 4ePeKTePiHiH OCbl
HyckaynblkTa KenTipinreH gepektepaeH epekieneHyi MyMKiH
eKeHAiriH Hasapaa yCTaHbI3.
SP, SPE, SPM yHfbIManbIK copfbinapbl AnameTpi 4 AIONMHEH
(DN 100) 6acTtanaTblH YHfbIManapga opHaTyfFa apHarfaH xaHe
280 m3/c peitiH 6epymeH kamTamachl3 eTeai.
Grundfos xpomHukenaik 6onattapaaH, DIN W.Ne1.4301
(AISI 304) maTepunanbiHaH xacanfaH SP (SP 1A- SP 215)
copfbinapblH xeTkidedi. Cyblk Cyabl HeMece KypamblHAa
xnopuatepaid menwiepi a3 cyabl kata agay kesiHae byn
XKOFapbl TO3yFa - )KaHE KOPPO3MANbIK TO3IMAINIKNEH KaMTaMachI3
eTeqi.
ArpeccuBTiK CYyMbIKTbIKTapAbl KanTa avgay YLUiH )Xofapbl
KocnanaHfaH XpOMHUKenaeHreH bonatrtapaaH xxacarnfaH
COpfblnap XeTkisineai, atan antkaHaa:

— SP...N/SP A...N cepusacbiHgarbl coprbinap, DIN W.Ne1.4301

(AISI 316) maTepuansi;
- SP...R/SP A...R cepuscbiHaarbl copfbinap, DIN W.Ne1.4539
(AISI 904L) maTepuansl.

Koppo3usinblk KOpFaHbIC YLUiH COPFbIHbIH MbIpPbILl aHOAbIMEH
Kypampay Hyckacbl bikTuman 6onagbl. byHbl MaceneH, TeHi3
CyblH KallTa aiigay yLWiH kongaHfaH aypbic 6onagpl.
MyHal eHimaepiHeH TypaTblH afbiH Cynapabl Tasanay
TEXHOIOrUACLIHAA OPbIH anaTbliH epekLle Tanantapabl Xxy3sere
acbIpy YLWiH, XpOMHUKenAik 6onatTaH, BUTOHHaH, Te(NOHHaH
XXOHe KepamukagaH TypaTblH MaTepuangapablH MyKUaT
onnacTbIpbIfiFaH KUCbIHAACTLIPY Xy3ere acbipbiniFaH SP...E
cepuscbiHAaFbl copFbinap KonaaHbinaabl. bapnbik xayanTbl
BenwekTep, MaceneH, binik, XXyMbIC geHreneri MeH apanblk
Kameparnap XxpoMHukenaik bonatrapaaH xxacanfaH. OnekTpni
kabenaep TednoHabIK kKabbikka ne. ToiFbi3aarbilLTap KOppo3usiFa
acipece XaHe XMMuKaTTapablH 8CepiHe XXofapbl TO3iMAiNikke ne
MaTtepuangaH, an MOMbIHTIpEKTEep - KepaMuKaMeH KaTTbl
KOpbITNaHbIH, KNCbIHAACYbIHAH OpbliHAANFaH.
KopLuafraH opTaHbl KOpFay YLUiH apHanbl xxobanaHFaH
SP A...NE, SP...NE
apHawibl )xobanaHraH 6atnanbl 9KONOrMAnNbIK COpFblnapbl
XUMUKaTTap MeH MannapAblH Cy epiTiHAINepiHiH acepiHe Te3iMAai
6onagbl. Copfblnap keneci opHanacy opbiHaapbiHaa by3binFaH/
nacTaHfaH Xep acTbl CynapblH aan WwelFapyfa
KYpbInbIMAanfaH:

— KanablKTapAblH YRiHAINEpiHeH;

— XUMuKaTTapAblH KoiManapblHaH;

— @HEepKacinTik kacinopblHAapAaH;

- Kenikxawnnap MmeH 6eH3MH KySTbIH KONOHKanapaaH.

Kypbinbim

Copfbl arperatbl 1-LWi COpPFbIHbIH, FTMAPaBnuKanblk 6eniriHeH xxaHe
2-wi 6aTnansbl aNekTpni Ko3FanTKbIWTaH Typaasl (Puc. 1-cypeTTi

kaapHbI3). CopFbl MEH 3NEKTPi KO3FanTKbIL BinikTepi MydTaHbIH

KOMEriMeH KOCbISFaH.

Puc. 2 SP, SPE, SPM copfblnapblHblH KOHCTPYKLUSIChI
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dupmanbIK TaKTanwa

5 6 2 7
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/
1 Type Weight Kg
3 Model
4— 50Hz:Q m'/h.H m.n min’
IQ 60Hz:Q m/hH m.n min' Q|
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erunoros 9% 8
DK - 8350 Blrringbro, Denmark
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Puc. 3 SP(SPM) 1A...14 xane SP(SPM), SPE, 77...215
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3— Model :A98699055P21525 |4
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DK-8850 Bjerringbro, Denmark

Puc. 4 SP(SPM), SPE 18...60 copfbinapbiHblH prpManbIK
TaKTanwachbl

Mo3. CunaTsbl

1  CopfblHbIH 8aenki 6enrici

2 Canmarbl, Kr

3 Mogenbgin wapTThl 6enrinenyi, MmyHaa:
98699055 — eHimHiH ceri3 TaHbanbl Hemipi; P2 — Grundfos
3aybITbIHbIH, 6enrici; 15 — WeiFapbifFaH Xbibl;
25 — WwblfapblnfaH antachl.
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HapbikTarbl WwblFapbiny 6enrinepi




oaenki 6enri

Copfbl Mbicanbl ‘ZE -9|C L|Rp4|6" 50/60 (SD

AnekTpni

KO3FanTKbiwneH| SP . 3x 92
COPFbIHbIH 125(~ 10/AAIN| |RP6|8" |35 445/ 50 |SD| gy

Mbicanbl

TunTik KaTap

Cartblnap caHbl

KemiTtinren anametpperi
KYMbIC AAeHreneri
(A, B, C makc. 2)

ToT 6acnanTbliH 6onaTTaH
XacanfaH opbiHaany

EN 1.4301
N =EN 1.4401
R = EN 1.4539
PeseHkeneH xacanfaH benwektep
SP1A - SP5A
=NBR
E = FKM
SP7 - SP14
= LSR/NBR/TPU
E = FKM
SP 18 - SP 60
=LSR/NBR
E =FKM
SP 77 - SP 215
=NBR
E = FKM
Kocbinbic

Pesbba Rp (PpX)
Pesbba R (RX)

Pesbba NPT (XNPT)
Grundfos (GrX) dnaHeui
AnekTpni KO3FaNTKbILWTBIH TUNTIK enwemi
KepHey [B]

XKuinik [I'u]

Icke Kocy Tacini

[1 =DOL (tikenen kocy)

SD = «kynabi3wa-ywobypbiw» cbid3backl 6ovbIHWa icke Kocy
OnekTpni Ko3ranTkblW KyaTbl [KBT]

opaenki 6enri

SPE 3000
Copfbl Mbicanbl 125 -4 | N Rp 66" |37 kBT1| D | ann/
MWH

TunTik katap (SPE)
Cartbinap caHbl

ToT 6acnanTbiH 6onatTaH
XacanfaH opblHAany

=EN 1.4301
N =EN 1.4401
R =EN 1.4539

SPE 18- SPE 60 pe3eHkeciHeH
)acanfaH benwekTtep

=LSR/NBR
N = FKM
SPE 77- SPE 215
=NBR
N = FKM
Kocbinbic

Rp pesbba (RpX)
R pe3bba (RX)
NPT pesbba (XNPT)
AneKTpni KO3FanTKbIWTbIH TUMTIK enweMi
AnekTpni KO3FanTKbIW KyaTbl [KBT]
KabenpepaiH caHbl
= bip
D = Eki
AnHany xwuiniri

SP-G TunTik 6enrici

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

HomuHanap! WwolFbic, M3/c

YKyMbIC OHreneKkTepiHiH caHbl

YKyMbIC geHreneriHiy Typi

BenwekTtepain matepnansl

G = WoribiH EN-JL 1040

5. Opay XaHe XbUTKbITY
51 Kantama

XKababikTel any kesiHae kanTaMaHbl XaHe XababIKTbIH 63iH
TacbimMangay kesiHge anbiHybl MyMKiH ByniHynepgid, 6ap ma
eKeHJiriH Tekcepini3. KantamaHbl kagere xapaTtyablH angablHaa
OHbIH, ilWiHAE Ky)XaTTap XaHe KilukeHTan 6enwekTep kanMmaraHblH
MYKUSIT Tekcepin anbiHbi3. Erep anbiHFaH xabablk Ci3giH,
TancbIpbICbIHbI3Fa CaNKeC Kenmece, XababIKTbl XeTKidyLuire
xabapnacblHbI3.

Erep xabpabik TacbiMangay kesiHae byniHce, kenik
KoMnaHusicbiIMeH GipaeH xabapnacbiHpbl3 xaHe xabablK
XeTKisyLwiciHe xabapnaHbi3.

XKeTkisywi esimeH Gipre bikTMan 6yniHyai MykuaT kapan any
KYKbIFbIH caKTanabl.

KantamaHbl kaaere xaparty XeHiHaeri aknapaTTbl

20. KanmamaHbl kadeze xapamy xeHiHO0ezi aknapam-6eniMHeH
KapaHbi3.

Hasap

ayAapbinbI Coprbl abalinan ycmaydsbi manan emeoi.

CopfblHbl apThIK COKKbINAp MEeH UTepynepre ylblpaTnaHbl3.

5.2 XbinxbITy

Eckepmy

KonmeH xy3eeze acbipbiiambiH KOMepPY oHe
muey-mycipy XyMbiCmapblHa KambICMbI
JXepeinikmi Hopmanap MeH KarudanapOobiH
weKkmeynepiH caKkmay Kepek.

Hasap | Xa60bikmbl Kyam 6epy kabesniHeH kemepyae
ayAapblHbI3| mpllibIM casibIHaobI.

6. KonpaHbiny aschbl

Grundfos eHgipiciHiH SP yHfFbIManbik copfbinapbl CyMeH
XabablkTayfFa, cyapmanay rugpoxynenepide, xep actbl
cynapblHblH AeHreriH ToMeHaeTyre, epT COHAIPY XynenepiHe,
KblCbIMAbl apTTbIpyFa XoHe eHepKacinTik konaaHyaarsl 6acka aa
Xargawnapfa apHanfaH.

Kanta anganaTblH CYMbIKTbIKTApAblH TYpRepi: KaTTel HEMece
Y3bIHTaMNLWbIKTbl KOCbIHABINAPCHI3 Ta3a TYTKbIPMbIFbI a3 XapbifbiC
Kayni >XOK CYMbIKTbIKTap.

Cynafbl KyMHbIH Makcumangbl 6onybi:

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

- SP 7 - SP 14: 150 r/m® (MOWbIHTipEKTEP CTaHAAPTTHI KYpbliNbiMaa
LSR cynblK CUMMKOHbIHAH);

- SP 18 - SP 60: 100 r/m® (cTaHAapTTbl OpbIHAANBIMAAFLI CYHbIK
CUNMKOHHaH xacanfaH LSR monbiHTipekTepi);

- SP 77 - SP 215: 50 r/m3;
KyMHbIH ken 6onybl nanganaHy Mep3iMiH KbiCkapTaabl XoaHe
COpFbIHbIH OyFaTTany KkayniH apTTeipagbl.

Ezep kalima altidanamsiH cylibiIkmbiKmap cyra
Haszap KaparaHOa ofapbipak mbifbi30blKKa ue 6oJica,
ayAapbIHbI3| yriKeH Kyammbi 351eKmpJli KO3FaamKbiwmal
opHamy masnan eminyi MyMKiH.

CopfblHbl TYTKbIPIbIFbI CyAaH kebipek CyMbIKTbIKTapabl kahTa
anpay ywiH kongaHy kesiHge CisgeH Grundfos komnaHusiceimeH
xabapnacyabl eTiHEMI3.

AyblI3 CyFa KapafaHAa arpeccuBTIipeK CYMbIKTbIKTapabl kanTa
anpgay kesiHge, COpfbIHbIH apHaibl opbliHAANynapbiH kongaHy
Ttanan eTinegi: SP A...N, SP A...R, SP...N, SP...R xaHe SP...E.
YKyMbIC CyMbIKTbIKTapbIHbIH MakcMMangel TemnepaTypanapsbl 15.
TexHu4Yeckue OaHHble 6eniMmiHOe KepceminaeH.

SPM copfbinapsbl KblWKbINAbIH €PiTIHAICIH HEMece Tay-KeH Kasy
eHepkacibi HbiIcaHaapbliHAa YWMenik cinTiciageHaipy npoueciHae
cinTineppai kanTa angayra apHanfaH.

Hasap SPM coprbinapsbl aybi3 cyObl Kalima aliday ywiH
ayAapbiHbI3| kos10aHbIIMaliosbl.

CopfblnapablH kepceTinreH Typnepi coHbiMeH Gipre kayinTi
OHAIpiCTiK HbiCaHOapAa 4a KongaHyFa apHarnfaH.
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7. KonpaHbiny KarnpaTbl

SP, SPM yHfbIManblk COpfblnapblHbIH KONAAHbINY KaFumaaThbl
opTagaH Tenkiw KywTepaiH acepiMeH XyMbIC AeHrenekTepi
KanakLanapblHblH 60MbIMEH afFyLlbl CYMbIKTbIKTapAblH
3HeprusinapbiH 6epyre HerizgenreH. CyMbIKTbIK opTagaH Tenkiw
KYLUMEH XXYMbIC A8HreneriHii opTacbiHaH nepudepusira
nakTeipbinagbl. XKymbIC AeHreneriHi opTacbiHAa axblpaTbiny
OpbIH anagbl XaHe CYMbIKTbIK )XYMbIC A6HreneriHii opTacbiHAafbl
YKOHEe CbIPTKbl KblCbIMHbIH albipMacblHbIH, 8peKeTIMEH KYMbIC
AeHreneriHe kenin Tycedi. KbICbIMHbIH apTybl CYMbIKTBIKTHI Bip
XYMbIC IeHreneriHeH oaaH keliH opHaTbinFaH 6ackara 6epy
HeTUXeCiHAe XKy3ere acblpbinagbl.

8. KypacTtbipy

Eckepmy

XymbicmapObl 6acmaydbiH andbiHOa aneKkmp
KOpeK aXbipambi/iFaHbIHa KO3 XemKi3iHi3.
Anekmp KopekmiH Kke30elcokK icKe KOCbINybl
MYMKiH eMecmiziHe Ke3 XemKi3iHi3.

Eckepmy
Kypacmbipy ke3iHde copfbi mik KyliHOe
OopHanackaHfra deliiH Kanmamada 60/1ybl Kepekx.

CopfbiFa xabbicmbipbiiFaH hupManblK
makmaliwa yHrbIMaHbIH HeMece pe3apeyapObiH

OpHasacy opHbIHa XaKblH, COPFbIHbI 6acKapy
cepeciHe 6ekiminzeH 6051ybl Kepek.
Xuinik mypneHndipziwmi kondany SPE
copfbinapbl ywid MiHdemmi 60onbin mabbinadsl.
CuHycoudanbik cy3ei ezep 9.1-6enimiHeH
CuHycouOdanblK cy32ici3 XyMbIC YWiH
MS6000P-ze KoliblnambIH masanmap
kecmeciHOe amanraH 6apsiblK mananmap
opbIHOasnca, manan eminmeuai.

Hazap
ayAapbliHbI3

8.1 JnekTpni KO3FanTKbIWTaFbl CanKbIHAATKbILW
CYMbIKTbIKTbIH AeHreniH 6akbinay

OneKTpni KO3FanTKbIWTap AalbliHAayLLbI-3aybITTa 3NeKTpni
KO3fFanTKbiWTa TemnepaTtypaHbiH —20 °C-ka aeviH TemeHaeyi
Ke3iHAe cyAblH kaTyblH 6onabipManiTbiH apHaiibl ynbl eMec
CYVbIKTbIKMEH anblH-ana ToNThIpbIffaH.

Anekmpni KoO3FranmkKbiwmarbl CyUbIKMbIK
deHzelliH mekcepy XaHe Kakem 6osFaH kezoe

OHbI MOSILIKMbIPY Kepek. Ta3a cydbi

KOJ/10aHbIHbI3.

Ezep Kambin KanydaH KOpFayMeH Kammamachi3

emy Kaxxem 6osica, 351eKmpJli KO3FanmgKbiWKa

Hasap mek Grundfos KOMnaHuUsICbIHbIH apHalbl

ayAapbiHbI3| cylibIKMbIFbIH FaHa Kytora 6os1adbl. KanraH

)KarOalnapoda Kyro ywiH ma3a cyobl KondaHyra
60n1adsbl.

CyMbIKTBIKTbI YCTEN KYt0 TOMEHAE KENTIpiNnreH Hyckaynapabl
cakKTayMeH Xyprisinyi kepek.

8.1.1 Grundfos eHpgipiciHiH MS 4000 xxaHe MS 402 anekTpni
KO3FanTKbIWTapbI

OnekTpni KO3FranTKbILWTbIH KYAFbILL CaHblaybl Keneci opbiHAapaa
6onapgpl:

* MS 4000: anekTpni KO3FanTKbILWTbIH XXOFapfbl 6eniriHae.

* MS 402: anekTpni KO3FanTKbILWTbIH TYOiHAE.

1.Batnanbl copfbiHbl Puc. 1 cyp. kepceTinreHgen eTin
OpHanNacTbIPbIHbI3.
KyWfbllw caHbinay Ko3fanTKbIWTbIH XXOFapfbl HYKTeCiHAe 6onybl
Kepek.

2 Kywrbllw caHpinayaaH pesbbansik ThifbiHAbI Gypan 6ocaTbiHbI3.

3.ApHalibl NiCKEKTIH KOMEriMeH aNeKTpni Ko3FranTKbIKa Of
KYWFbIL CaHbiNnay apKkbinbl ara 6bacTtaraHwa aeniH
cankblHAATKbIL CYMbIKTLIKTBI KYMbIHbI3. Puc. 1-CypeTTi KapaHbl3

4.KyWfbllWw caHblnayablH ThIFbIHbIH KANTa OPHaTbIHbI3 XXOHE OHbI
Oyn peTTe COpFbIHbIH KYWiH ©3repTneycis Thifbi3 TapThbin
DeKiTiHi3.
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TapTty catTepi

* MS 4000: 3,0 Hwm.

* MS 402: 2,0 Hwm.

OchblaaH KkewiH 6aTnanbl Copfbl KypacTbipyFa AaiibliH 6onagpl.

MS 4000

MS 402

R TN =

—

TMO0O0 6423 0606

Puc. 5 OnekTpni KO3FranTKbIWTbIH TONTLIPY Ke3iHAeri Kyni —
MS 4000 xaHe MS 402

8.1.2 MS 6000 Grundfos anekTpni KO3FanTKbIWTapbl

* OnekTpni KO3FanTKbILW erep KomaaaH XeTKisinreH xxarganga,
OHbl COpFbl GeniriHe KypacTblpyAblH anabiHAa SNekTpi
KO3FaNTKbIWTbIH CYNbIKTbIK AEHIeNiH TeKCepin any Kaxer.
Puc. 6-cypeTTi kapaHbl3

Grundfos KoriMacblHaH XunHarnfaH Kyhae XeTki3ineTiH copfbinap
YLWiH OeHren angekallaH TekCepinreH.

» CepBuCTIK XXyMbICTapAbl Xypridy KesiHae AeHrenai rekcepy
KaxeT. Puc. 6-cypeTTi KapaHbl3

OneKTpni Ko3FanTKbIWKa CYMbIKTBIKTbI KYlOFa apHanfaH caHblnay

ANEKTPIi KO3FaNTKbILWThIH XXOFapfbl 6eniriiae opHanackaH.

1. BaTnanbl anekTpni KO3FanTKbIWTbl Puc. 6 cyp. kepceTinreHaen
eTin opHanacTbipblHbI3. Kyifblll CaHblnay KO3FanTKbIWTbIH
XOFapfbl HYKTeCiHAE 6onybl Kepek.

2. Kynfbilw caHbinaygaH ThifbIHAbI anbif TaCTaHbI3.

3. ApHaiibl NiCKEKTiH KeMeriMeH aneKkTpni Ko3FanTKbILKa on
KYWFbILL CaHblnay apkbinbl afa 6acTtaraHwa geniH
cankblHAATKbILW CYMbIKTLIKTbI KYMbIHbI3. Puc. 6-cypeTTi
KapaHbl3

4. Kynfbilw caHblnaygblH ThifblHbIH KAWTa OPHATbIHBI3 )X8HE OHbI
Oyn peTTe COpfbiHbIH KYWiH ©3repTneyci3 Tbifbl3 TapTbin
BekiTiHi3.

Tapry carTi: 3,0 Hwm.

OchblaaH KeliH copfbl KypacTbipyFa AaiibiH 6onaapl.

45°

TMO03 8129 0507

Puc. 6 OnekTpni KO3FranTKbIWTbIH TONTLIPY Ke3iHAeri Kyni —
MS 6000

8.1.3 Grundfos eHgipiciHiH MMS 6, MMS 8000, MMS 10000
oHe MMS 12000 anekTpni KO3FanTKbIWTapbI

1. OnekTpni KO3FanTKbILLTLI KO3FANTKbILITHIH XXOfapfbl 6eniri xofapbl
GarbITTanFaHaan eTin 45° GypbIlneH opHaTbIHbI3. Puc. 7-CypeTTi
KapaHbI3

2. Pesbbanblk TbiFbiHAbI (A) 8NCIipeTiHi3 )XaHe KYWFbILThI
caHblnayfa opHaTblHbI3.

3. Cy#MbIKTbIK KO3FaNTKbIWTbIH iLliHEH KYNFbIL CaHblnayaaH LWbifa
GacTaraHLwa aeuiH Ko3FanTKblLKa Ta3a Cy KyMbIHbI3.



Anekmpii KO3FanmKbiwWKa KypambIiHOa mal 6ap
cylibIKMbIKMbI yemen Kyrofa mbllibIM
canbIHaobl.

Hasap
ayAapbliHbI3

4. KyWFbIWThI WhIFApbIHbI3 XXoHe A pe3bbanbik ThIFbIHbIH KanTa
Hypan BekiTiHi3.

Anekmpii KO3FanmKbiWmMbl Y3aK Mep3iMOik
cakmayOdaH KeliH Kalima opHamyObiH afdbIHOa,
6inikmi 6ylipnik mbiFbi30arbiWwmbi cyObiH
6ipHewe mamMuwbinapbiMeH ObIMKbINIOaHbI3 XaHe
6inikmi 6ypaHbi3.

Hazap
ayaapbiHbI3

OcblaaH keliiH 6aTnanbl copfbl KypacTbipyfa AalibiH 6Gonaabi.

TMO03 0265 3605

Puc. 7 OnekTpni KO3FanTKplWTbIH TONTLIPY Ke3iHaeri kyni — MMS

8.1.4 Franklin doupmachbiHbIH 4 )xaHe 6 gloMMm anameTpimMeH
KO3FanTKbIWTapbl

AHbIK aKknapaTTbl TUICTi aNeKTpNi Ko3FanTkbiwka Tenkyxar,
KypacTbipy xaHe nanganaHy 60iMblHLLIA HycKaynblKTaH HeMece
www.franklin-electric.com caiTbiHaH TeXHUKaNbIK Ky)aTTamagaH
KapaHbl3.

Franklin dovpmacbiHbIH 4 xaHe 6 oM guameTpimeH 6aTtnanbl
ANEeKTPNi KO3FaNTKbIWTapbiHAAFbI CanKblHAATKbILW CYMbIKTBIKTbIH,
AeHreniH TabaHHbIH GyMipi MeH KipikTipinreH peseHke
AnadparmaHblH apacblHAafbl KalbIKThIKThI ©riey XornblIMeH
Tekcepegi. CaHpblnay apkbinbl 6akbinayabl opbiHAAy YLUiH
TabaHHbIH OyNipiHe apHaiibl CbI3FbILUTLI HEMEece e3€eKTi
AnadpparmameH xaHackaHwa faeviH eHrisefi. Puc. 8-cypeTTi
KapaHbl3

HuacgppaemaHbl 6yndipmey ywiH cak 605y Kepek.

N
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Puc. 8 TabaHHbIH OyiipiHeH anadparmara geniHri
KaWbIKTbIKTbI ernwey
TabaH BywipiHiH cbipTKbl 6enikTepiHeH pe3eHke Anadparmara
OeWiH enweHreH KawbIKTblk TOMeHAeri kectee KenTipinreH
MaHre TEeHecCyi Kepekx.
OneKkTpni KO3FanTKbILWw Onwem KaweIkTelk
[mm]
Franklin 4", 0,25 — 3 kBTt (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

TMOO0 6422 3695

Puc. 9 Franklin dvpmMachbiHbIH 3nekTpni Ko3fanTKbILLTapbl

Erep ocbl KalWbIKTbIK KOPCETINTeH MaHAepAiH LUEeKTEPIHEH LbIFbIN

keTce, oHga 8.1.5 Franklin gpupmacbiHbiH Quamempi 8 droim
anekmpii Ko3ranmgbiwmaps! 6enimiHae
KepceTinreHaen eTin peTTeyAi opbiHAAY KaxeT.

8.1.5 Franklin doupmacbiHbIH AnameTpi 8 AloNM anekTpni
KO3FanTKbIWTapbl

AHBIK aKknapaTtTbl TUICTi 9NeKTpni KO3FanTKbilKa Tenkyxar,
KypacTblpy xaHe naganaHy 6oiblHLa HyCKaynblkTaH HemMece
www.franklin-electric.com canTbiHaH TEXHUKaNbIK Ky)XaTTamagaH
KapaHbl3.

Franklin dupmackiHbIH AnameTpi 8 aronm anekTpni
KO3FanTKbILWTapblHAAFbI CanKbIHAATKbILW CYWbIKTLIKTbIH AEHIeNiH
TeKkcepy keneci Typae xyprisineai:

1. BypafbllUTbiH KEMEriMeH KO3FanTKbILTbIH XOFapfbl GeniriHaeri
KranaHHbIH angbliHAa OpHaTbINFaH Cy3riHi UTepin WhelFapbiHbI3.
Erep cysrine orimakintek 6onca, MmyHaamn cysridi 6ypan weiFapy
Kepek. Kynfbiw KnanaHHbIH Kyni Puc. 10 cyp. KenTipinreH.

2. KynfbIlWw NiCKeKTiH YLWbIH KranaHfa KbICbIHbI3 )X9He aneKkTpni
KO3FanTKblLLIKa cankblHAATKbIW CYMbIKTBIKThI KYMbIHbI3.

Puc. 10-cypeTTi KapaHbI3 byn peTTe nickekneH knanaHfa
LWamMajaH TbIC KYLUMEH Kyl TycipMey Kepek, eTkeHi 6yn
KnanaHHbIH 6yniHyiHe xaHe caHblNnayCchl3abIKTbIH XOfanybliHa
aKenin COKTbIPYbl MYMKIiH.

3. OnekTpni KO3FanTKbIWTaH ayaHbl MICKEKTiH yLWTbIFbIMEH
KnanaHfa xeHin 6acyMeH LiblFapblHbI3.

4. CankblHAATKbIL CYMbIKTLIKTbI KYI0 XXoHe aneKTpni
KO3FanTKblLLITaH ayaHbl LWblFapy NPOLECiH CYMbIKTbIK afa
6acTaraHLa Hemece guadparma gypbic Kyiire opHanackaHLa
AewiH kavitanaHbl3 (8.1.4 Franklin gpupmachiHbiH 4 xaHe 6
Orolim QuamempimMmeH Ko3ranmibiwmapbi-6enimMmiH KapaHbl3).

5. Cya3riHi 6ypblHFbl OPHbIHA OPHATLIHbI3.

OcblpaH KewiH 6aTnanbl Copfbl KypacTbipyFa AavibiH 6onagpl.

HakTbl aknapaTTbl TUICTi 9NEKTP KO3FaNTKbILWbIHbIH,

MacnopTeliHaH, MoHTax aay XeHe nanganaHy XeHiHaeri

HyckaynbifblHaH Hemece www.franklin-electric.com canTeiHaarbl

TEeXHUKanbIK Ky>xaTTamaaH KapaHbi3.

TMO0O0 1354 5092

Puc. 10 Kynfbllw KnanaHHbIH KyWi

8.2 MNampanaHy opHbIHa OpHaTy

Eckepmy

Ezep copfbiHbl 6aprbiFbiHa KO/KemimMOi opbIHFa
opHamy Kaxxem 6osica, 6alinaHbiCMbIPFbIW
My¢ghma maceneH, cajKkbIHOamKbIH KanmaMaMeH
)KaHacyOaH oKwaynaHfaH 605ybl Kepek.
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Kaszakwa (KZ)



(Z)1) emiecey

AnekTpni KO3FanTKbIW TUMiHE 6alinaHbICTbI, COPFbI Tik HeMece
KengeHeH opHatbinagbl. KengeHeH opHaTyfa xapambl 3neKTpsii
KO3FanTKbILWTapAblH TONbIK TidiMi TomeHae "KengeHeH
MOHTaxgay MyMKiHAIriMeH anekTpni KosranTkblWwTap" kecTeciHae
KenTipinreH.

Erep copfbl kKenaeHeH KypacTbipbinca, COPFbIHbIH, LWbIFbIC
caHbinaybl ewbip xafqanaa KengeHeH xasblKTblkTaH TOMeH
6onmaybl kepek. Puc. 11-cypeTTi kapaHbI3

H Pykcar etinreH
opHanacbiMbl

?\

Pykcart eTinmereH
opHanacbIMbl

TMOO 1355 5092

Puc. 11 KypacTtbipy

Erep copfbl kKengeHeH opHaTbifica, MOCenNeH, pes3epByapfa, oHAa
OHbl CankblIHAATKbILW KanTaMaga oOpHaTy yCblHbl1agbl.

KenpeHeH KypacTbipy MyMKiHAirimeH anekTpni
KO3FanTKbllWTap

WkIFbIC KyaT WbiFbiCc KyaT

AnekTpni Ko3fan-

TKBIW 50 'y 60 'y
[kBT] [kBT]
MS Bapnbifbl Bapnbifbl
MMS 6 5,5-37 5,5-37
MMS 8000 22-110 22-110
MMS 8000P 37 - 147 37 - 147
MMS 10000 75-190 75-190
MMS 12000 147 - 250 147 - 250

Erep Franklin dupmachbiHblH gnameTpi 4 gronm, Kkyatsel 2,2 kBT
OeniH anekTpni Ko3FranTKbILWTapbIH icke KOCy Xuiniri kyHiHe 10
peTTeH KenTi Kypaca, OHbl KeNiAeHEeH AeHrewre KkaTbICTbl 15° kem
eMec BypbilIneH opHaTy YCbIHbINaabl, 6y Kepi ecTik XbUKY
MOWbIHTIPEKTIH TO3YbIH KeMiTeA.

AHbIK aKknapaTTbl TUICTi aNeKTpNi Ko3FranTkblwka Tenkyxar,
KypacTbipy xaHe nanganaHy 60MblHLLIA HyCKaynblKTaH HeMece
www.franklin-electric.com caiTbiHaH TeXHUKanNbIK Ky>xatTamagaH
KapaHpl3

lMaiidanaHy npoyeciHAe coOpFbIHbIH XYMbIC
Hasap 6esici apOalibIM cylibiIKMbIKKa moJsibikmau
ayAapblHbI3| 6ambipbinFaH 6oyl kepek. NPSH MaHIiHIH
caKkmanbin XamKaHObIFbIHA KO3 XXemKi3iHi3.
Eckepmy
Ezep copfbl bicmbiK cylibiIkmbiKmapobl (40-maH
60 °C-Ka OeliiH2i) kalima aliday ywiH
KosndaHblsica, copfbl 6eslikmepiHe KOpFaHbIC
KopwaynapblH opHamy oJibiMeH adamOapObiH
bIKMuMan xaHacynapbiH 60/10bipMay Kaxem,
elimkeHi onap bicmbiK 60s1ynapbi MyMKiH.

8.3 Copfbl/aneKkTpni KO3FanTKbIW AnameTpi

CopfblHbl XXYMbIC KyiHEe OpHaTyAblH anablHA4a YHFbIMaHbIH epKiH
KYWiH Ma3ipAiH KeMeriMeH Tekcepy YCbliHbINaabl.

8.4 KyObIpnbIK KOCbINbIC

LIJymeH Macenenep opblH anfaH kesae nonumepsik
MaTepuangapnaH acarnraH K¥6blp]‘|ap,ﬂbl KONAaHy yCblHbINaabl.
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Monumepnik mamepuandapdaH xacanraH

Ky6bipnapdbl KondaHy Quamempi 4 orolim
copfblnap ywiH FaHa KondaHyFa pykcam
emineoi.

Byn xarganaa copfbl apHalbl CbiMapkaHHbIH KOMerimeH
KynayfdaH cakTaHAblpblnybl KEpek.

Eckepmy

lMonumepnik MamepuandapdaH xacanraH
Ky6biprapObiH XyMbIC cylbIKMbIFbIHbIH HAKMbI
memnepamypachbiHa XdHe copFbida
daMbimbiniambiH aliday KbICbIMbIHAa Whbidall
anambIHObIFbIHA KO3 XemkKi3y Kaxem.

Erep copfbl nonnMMeprik MatepuanaapaaH xacasfad KyGbiprnapmeH
KOCbINca, KbICKbILL KyObIpIblK MydbTa KongaHblybl Kepek.

8.5 CopfblHbl KOTEPY

KypacTbipy yaKbITbiHAA COPFbIHbI XbIDKbITYAbl XEHiNAeTy YLiH
copfbifbl 30 CM KeM emec y3blHAbIKTarFbl Kybbipabl opHaTy
YCbIHbINAAbI.

£F et s
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Puc. 12 CopfbiHbl kKeTEPY XaHE Tik Kynae opHaTy

Copfbl 6eniriH 30 caHTMmMeTpnik KenTe Kybbipaa opHaTbINFaH

KyObIprblK kaMbITTapAblH KEMEriMmeH KeTepiHi3.

Puc. 13-cypeTTi KapaHbI3
N
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Puc. 13 CopfblHbl KeTepy XaHe opHaTy



OneKkTpni KO3FranTKbILWThLI COpFbl GenirimeH Kocy kesiHae,
COMbIHAAp anKyLU-yNKbILW TapTeiFaH bonynapsl kepek. Onapabl
TapTy coTTepi TeMeHAeri kecTeae KenTipinreH:

TapTnanbl 6ypaHaamaHbIH guameTpi Tap[lT-inc]:eTl
5/16 UNF 18
1/2 UNF 50
M8 18
M12 70
M16 150
M20 280
m Kypacmbipydbi asskmaydaH KeliiH copfbl
asap . , .
aynapuinwis| KAMEPanapbIHbIH e3ikmec eKkeHOikmepiH

mekKcepiHi3.

8.5.1 KabenaiH KopFaHbIC TaKTalllacblH KypacTbIpy XaHe
GenwekTtey

Erep KopfaHbIC TakTalla copfblfa bypaHganapblH kemerimeH
OekiTince, kabengiH KOpFaHbIC TaKkTanwanapbiH Aa
6ypaHaanapablH kemeriMeH opbliHAay KaxeT 6onagbl.

KopraHbic makmatwacbIH KypacmbipyOaH KeliH
COpFbl KaMepaJsiapbiHbIH 63iKkmec ekeHOikmepiHe
KO3 )XemKi3iHi3.

Haszap
ayaapbiHbI3

8.5.2 Barnanbl kKabengiH KOCbINbIMbI
Grundfos anekTpni Ko3fanTKbiWTapbl

Batnanel kabenaiH caHbinaycbl3 iCTIKWECIH 3nekTpi
KO3FaNTKbILLTBIH YACbIHA KOOAbIH anabiHaa, kabengik KocblnblCThbl
TeKcepy Kepek:

On Ta3a XaHe Kypfak 60nybl Kepek.

Kabengi KypacTblpy paciMiH XXeHinaeTy YLiH iCTiKLWEeHiH pe3eHke
OenLeKkTepiH TOK 6TKI3OENTIH CUNNKOHALI MalnarbILLNeH Mannay
KaxeT.

Kabengi 6ekiTywi 6ypaHaanapabl TapTy coTiMeH TapTbin
BekiTiHi3 [HM]:

MS 402 31

MS 4000 3,0

MS 6000 4,5

MMS 6 20

MMS 8000, MMS 8000P 18
MMS 10000 18

MMS 12000 15

8.5.3 ApblHAbI Ky6bipXon

Eckepmy

ApbIHObI KY6bIp)X0s10bI Kypacmbipy Ke3iHde
copfbIHbIH ©MKIp Xue2iHeH XxapaKkam asnyfa xosn
6epmey wiH KopFaHbIC KypandapbiH KOs1i0aHy
Kaxxem.

Erep Kybblpnapabl TipeyilineH Kocy ke3iHge MOHTaXAablK Kypan-
canmaHpapzbl KongaHy Tanan eTifnice, MeCeneH, WbIHXbIPIbI
KyObIpnbIK KiNTTi, OHAA COPFbIHbI TEK KNanaH KoprycblHaH faHa
KpicyFa 6onagpl.

CopfblHbIH, ANEKTPIi KO3FANTKbILWbIH iCKE KOCY HEMece COHAIpY
KesiHAe nanpga 6onaTtbiH aHanyLWbl CATTEPAIH 8CepiHeH
pesbbanbik KyOblprblK KOChINbICTApPAbIH 8ncipeyiHe pykcaT
eTinmenai.

CopfblHbIH, iLWKi pe3bbacbiMeH Tikenen KocbinaTbliH apbliHAbI
KyObIp>xonabiH GipiHWIi ceKkuMACbIHbIH pe3bbanbik 6eniriHin,
Y3bIHAbIFbI COPFbl KManaHbIHbIH KOpNycbiHAaFbl pe3bbarnbik
OenikTepaeH y3biHbipak 6onmMaybl kepek.

LlymeH macenenep opblH anfaH ke3ge nonnumepnik
mMaTepvangapaaH xacanfaH Kyoelpnapabl kongaHy YCblHbINaabl.

Monumepnik MamepuandapOaH xacanraH
Ky6bipnapobl KondaHy duamempi 4 drolim
yeKay COpFbINap yYWwiH FaHa KosidaHyFa pyKcam

emineai.

Byn xarganpa TipeyiwTeH 6ypanaTbiH COPFbIHbI LWbIFAPY XXaHe
COPFbIHbIH YHFbIMara KyrayblH 6bonasipmay MymkiH 60mybl yLliH
cakTaHAbIPFbIL CbiIMapKaHAbl COPFbIHbIH apblHAbI 6eniriHiH
KopnycblHAafbl apHalibl Tecikke 6ekiTy KaxeT. Puc. 14-cypeTTi
KapaHbl3

TMOO0 1368 2420

Puc. 14 CaktaHabIpfFbill CbiMapkaHabl 6ekiTy

Erep copfbl nonMMepnik matepuangapaaH xxacanfaH KybsipnapmeH
KOCbINCa, KbICKbILL KyObIpriblk MydhTa KornaaHblnybl Kepek.
dnaHeuTik KyOblpnapabl konaaHy kesiHae, 6aTnansl kabenb xaHe
erep byn kapacTbipbiniFaH 6onca, cy AeHreniH KepCceTKiLTIH,
TYTIKTEpi YLUiH OMbIKTap Xacay KaxerT.

8.5.4 Cy peHreniHe KaTbICTbl MaKCMManabl MOHTaXAbIK
TepeHAik [M]

Grundfos MS 402 150
Grundfos MS 4000 600
Grundfos MS 6000 600
Grundfos MS 6000P 300
Grundfos MMS 600

Franklin anekTpni
KO3FanTKblWTaphbl

350"

AHbIK aKknapaTTbl TUICTi aNeKTpni Ko3FranTkbiwka Tenkyxar,
KypacTblpy aHe nanganaHy 60ibiHLIa HyckayrblkTaH HeMece
www.franklin-electric.com canTblHaH TEXHUKaNbIK Ky)XaTTamagaH
KapaHbI3

8.6 KabGenpgi GekiTy

KamblTTapmeH apbiHAbl KyObipxonfa 6atnanel kabengi xxaHe
cbiMapkaHabl (on 6onfaH ke3fe) 6ekiTy yLwiH 6yn KambITTap
3 MeTp apanbifbilMeH OpHanackaH 6onynapbl kKepek.

Grundfos Tancbipbic 6oiblHWa kabengi 6ekiTyre apHanFaH

XUHaKTapabl XeTkiseai.

1. TacnaHbl OHbIH GONMbIK KEPTIKTEPI )KOK YLUbIH MYMKiH
6onfaHLwa y3blHblpak 6onaTtbiHAan eTin KeCiHis.

2. TynmeHi BipiHWi 6GoNnbIK KEPTiKKE KONbIHbI3.

3. CbimapkaHabl Puc. 15 cyp. kepceTinreHgen etin 6atnansl
kabengi 6onan opHanacTbIPbIHbI3.
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Puc. 15 Kabengi 6ekity

4. TacnaHbl cbiMapkaH MeH kabenai aiHangbipa 6ip peT opaHbI3.
CocCblH OHbI KyOblpnapabiH, CbiMapkaH MeH kabengiH
anHangbipa MUHUMYM €Ki peT Thifbi34an opaHbI3.

5. TacnaHbl kecCikneH Tynmere KiprisiHia >xoHe TacnaHbl KeCiHi3.

KabengiH ynkeH kumanapbl kesiHge TacnaHbl bipHelue peT opay
Ka)keT bonagsbl.
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Erep nnacTtuk Kybbipnap kongaHbinca, kyobipnapabiH
XYKTEMEMEH KepinyiH ecenke anyMeH epkiHipek 6ekiTy kaxeT
6onaapl.

Erep chnaHeuTik KyObIpnbIK KOCbINbICTAp KONAaHbInca, kabengi
6ekiTyre apHanfaH kambiTTap apbip chrnaHeuTik KOCbINbICTbIH
YCTiHe faHa emec, acTblHAa Aa opHanackaH 6onynapbl Kepek.

8.7 CopfblHbI TYCipy

CopfblHbl 6aTbipyablH angbliHAa oFaH Keaepricis etTyai
KamTamachbI3 eTy YLiH Ma3ipAiH KeMeriMeH kanTama KyobipAbiH
iLKi AMameTpiH Tekcepy yCbiHbINaabl.

CopfblHbl YHFbIMaFra TyCipy Hemece YHFbIMaZaH LubiFapy KesiHae
OHbl apblHAbI KyObipXXonaaH (Tipeyill) ycTan Typy KaxeT.

CopfbIHbl YHFbIMaFa 3MeKTPIi KO3FanTKbILTbIH KabeniH xaHe cy
eTnenTiH 6aTnansl kabenai 6ynaipmey yuwiH abanan TyCipiHi3.

Hazap CopfbiHbI Kyam 6epywi kabendeH ycman
ayAapbiHbI3| mycipyze Hemece kemepyze mbilibIM casibiHaobl.

8.8 MoHTaXxAablK TePeHAIK

CyAblH AMHaMuKanblk AeHreii apAanbiM COPFbIHbIH XXYMbIC
OeHreniHeH xxofapbl opHanacybl kepek. 8.2 lalidanaHy opHbiHa
opHamy xaHe Puc. 11-6enimiH KapaHbI3

MuHumangbl keicbiM NPSH copfbICbIHbIH KUCBIK
cunaTTamanapbiHaH anbiHagbl. CeHimainik kopbl kem gerenge 0,5
MeTpAeH keM 6ornmaybl Kepek.

AnekTpni KO3FaNTKbIWTbl OHTaNNbI cankbiHAayMeH KamTamachl3
€Ty YLUiH, COPfblHbl YHFbIMA CY3riCiHEH XXOFapbl OpPHaTY KaXeT.
15.2 AlidanamsiH cylbiKmbIK memrnepamypachl /cankbiH0amKbiw
CcyUbIKMbIK afbIHbIHbIH Xbl10amMObifbi-06MiMiH KapaHbI3

CopfblHbl KXeTTi TepeHaikke KypacTblpyaaH KeNiH YHFbIMaHbIH
6acTueriH caHblnaycbl3gaHAabIpyAbl OpbIHAAY KaxeT.

CakTaHabIpfbill CbiMapkaHbl 8McipeTiHi3/60caTbiHbI3 XaHE OHbI
GekiTKiLuTepAiH keMeriMeH yHFbIMaHbIH 6acTueriHe 6ekiTiHi3.

CoprblnapObl nosumepiik MamepuandapdaH
JKacanFaH Ky6bipriapmeH Kypacmbipy Ke3iHOe
COpPFbIHbIH MOHMaX0blK mepeHdiziHe Kambicmbl
wewimM KabbindayobiH andbiHOa Ky6bIpObIH
JXYKmeMeMeH KepinyiH ecenke any Kaxem.

9. OneKTp XabAblKTapblHbIH KOCbINbIMbI

Eckepmy

Anekmp xab0biKkmapbIH Kypacmbipy Ke3iHoe
aniekmp KopekmiH ke30elicoK icke Kocblna
anmMalimbIHObIFbIHA KO3 XeMKi3iHi3.
Eckepmy

Anekmp xab0biKkmapbiHbIH KOCbIbIMbl OKE
JKOHe Xepainikmi Hopmasiap MeH epexernepae
calikec meK MaMaH-3J1IeKmpWwi apKbibl FaHa
OopbIHOAasybl Kepek.

Kopek kepHeyi, Makcumangbl pykcaT eTineTiH TOK XXaHe CoS @
KypacTblpy OpHbIHbIH XaHblHAA opHanackaH 6ackapy cepeciHe
GekiTinreH 6onybl kepek TEXHUKanNbIK AePEKTEPMEH KOCbIMLLA
TakTanwaja kepceTinreH.

Grundfos eHgipiciHiH MS xaHe MMS anekTpni Ko3fanTKbIWTapbI
YLWiH KyaT 6epy KepHeyiHeH OCbl 3NeKTPpi KO3FanTKbllLTapAbIH,
KrnemmanapbiHAa erleHreH aybiTKynapAablH Tanan eTineTiH
ayKblMbl Y34iKCi3 navganaHy KesiHge atayrbl KepHey MaHIHeH

-10 %-paH +6 %-fa gewiHri wekTepae xaTtblp (keni
KepHeynepiHaeri pykcaTTapAbl xxaHe kabenpepaeri xorfanynapabl
Koca anfaHaa).

KepHey ynnecimcisairiHeH ((pasanapablH KMFawTaHybl) KOPFaHbIC
KapacTblpbinFaH 6onybl kepek. 9.8 Snekmpni K03FanmkblWms|
xoHe kabendi mekcepy-6eniMiH, 2 TapMakTbl KapaHbl3

Eckepmy

Coprbl xepze mylibiKman¥raH 6051ybl Kepex.

Copfbl CbIpMKbI aXXbIPamKbIWKa KOCbIIFaH 601ybl
Kepek, myticnenepdiH apacbiHOaFbl MUHUMAaObI
caHbinay: 6apnbiK nosirocmepoe 3 Mm.

34

Erep kipikTipinreH TemnepaTypa gatuurimeH (Tempcon) MS
anekTpni kosranTtkeiwTapsel MP 204 6noreimeH Hemece Grundfos
3NeKTPMi KO3FaNTKbILLbIHBIH aHanorTik KopFaHbICbIMeH Bipre
opHaTbinmaca, onapabl 6ipaeH eki dazamMeH Xymbic icTeyre
makyngaHraH 0,47 mk® KoHAeHcaTopbIHA KOCY Kepekx.

KoHaeHcaTop TemnepaTtypa gaTyuri KocbinfFaH Koc dpasara
KocbinFaH 6onybl kepek. Puc. 16-cypeTTi KapaHbl3

0,47 mkd
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Puc. 16 KoHgeHcaTopabl Kocy

TanwbiKTapAblH TycTepi

KopfacbiH Xannak kabenb Xeke TanwbiKkTap
1=11 KoHbIp Kapa
2=12 Kapa Capsbl
3=L3 Cyp KbI3bIn
4 =PE Capsbl/xacbin XKacbin

OnekTpni Ko3FanTKbILWTap Tikenewn Kocy YLWiH Ae XaHe
«©KyNabi3wa-ywoypbIwy YWiH Ae KongaHyFa apHanfaH. Icke kocy
TOFbI 3MEKTPIi KO3FaNTKbILL TOFbIHbIH aTaynbl MaHiH 4 - 6 ece
apTTbipagbl.

OneKTpni KO3FanTKbIWThIH eKMNiHAEY YaKbITbl LLaMaMeH

0,1 cekyHATbI Kypanabl. COHAbIKTaH 3NEKTPMEH XababiKTayLubl
KecinopbliHAap, 8AeTTe, iCKe KoCy KesiHAe aneKkTpri
KO3FanTKbIWTbIH Tikenen KocblnbiMblHA pyKcaT eTefi.

9.1 Xwuinik TypneHgipriuneH nanganaHy

SP copfbinapsbiH xuinik mypdeHdipaiwneH
natidanaHy Ke3iH0e cuHycmbIK cy32iHi{ 6onybl
MiHOemmi wapm 60osbin mabbinaosl.

Hasap
ayAapbiHbI3

MS yw dpasanbl aneKTphi Ko3FranTKblLTapbIH XUinik
TyprneHAipriluneH naganaHyra 6onagbl.

Anekmpni Ko3ranmKbIWmMbI XUinik
mypneHdip2iwneH naiidanaHy pexumiHoe
amaynbidaH xofapsbl (50 Hemece 60 I'y) xuinik
YCbIHbINMalObl. CopFbiHbI NaltidanaHy Ke3iHoe
anekmpni KO3FranmKbIWmMbI caslKkbIHOamymMeH
Kammamachi3 emy ywiH MUHUManobl Xuinikmiy
(oHbIMeH 6ipze anekmpni Ko3ranmkbiw 6inieiHiH
aliHanibIC XKuinikmiy) apdalbimM anekmpni
KO3Fanmgblwmabl CYUbIKMbIKMbIH XemKinikmi
MenuwepiMeH aliHany aFyblH KammamMachbI3
emyuwi coHwama ysKkeH MaH2e meHwesnz2eH
60/1ybl 6Me MaHbI30blI.
Kosranmkbiw memnepamypacbiH 6aKbliniayMeH
Kammamacsi3 emy ywiH, Grundfos Pt100 Hemece
Pt1000 dam4u2iH opHamyObl ycbIHaobI.



Ezep xuinik mypneHdipziwke kipikmipinzeH
TEMPCON memnepamypa dam4vuzimeH VIS
aneKmpni Ko3FanmKbIWbl KOCbIFaH 60orca,
dam4yukme opHamblIFaH cakKmaHObIPFbIW
6anKuodbl, xoHe 0amyuK XYMbIC icmmelmiH
60nadbl. OcbidaH KeliiH damyukmi Kau
A Kauima
KondaHyra 6onmaliobl. Byn anekmpni
KO3FalimKbIWwmbIH memnepamyparsbiK 0amyuKkrneH

CuHycomnaanblK cy3rici3 xymbic ywiH MS6000P-re
KOMbINaTbIH Tanantap

Grundfos
MaH BipnikTep SPE
Xymnenepi

XyWnere KoMbinaTbIH TananTtap

OpTaHbIH Makc. Opeirpanar

)_KaGOf,u@agI{aar?H ;_)emif-tde KYMBIC TeMnepaTypace 60/140 [°C/°F]  Gonynapei
icmelimindiaiH 6indipedi. Kepek
. OpblHaanfaH
CopFbIHbIH ICTEH WbIFybIH GoNAbIPMay YLLUiH, 3neKTpni Kabenbai makc. 300/1000 [m/ft] Gonynapsi
KO3FanTKbIL COPFbI WbIFbIHbI WbIFbIHHBIH ataysibl MaHiHeH 0,1 X Y3blHAbIFbI Kepek
TOMEH TyCKeH ke3fe GipaeH ToKTaTbinybl kepek. XKuinik
TYPReHAiprilwi OHbIH TYpiHE GaNNaHbICTb ANEKTP KO3FANTKbILLbIHA Kenire KOWLINATLIH TananTap
OHbIH 3aKbIMAAHYbIH TYABIPYbI MYMKIH KEpHEYaiH LbIHAbIK
MaHAEpIiHiH acep eTyiHe ceben 6onybl MyMKiH. LUbIHABIK Make. xeninik OpbiHaanfaH
KepHeynepaiH Wamackl TeMeHaeri kecTeferi aepekTepre caiikec KepHey 460 [VRMS]  6onynapsl
LwekTenreH 6onybl kepek. Kepek
OpblHOanfaH
OneKTpni KO3FanTKbIW Makc. WelHALIK Makc. dU/dt ®azanap 3 [l Gonynapel
KkepHey Kepek
MS402 650 B casa-casa 2000 V/us i — —
MS4000 850 B dhasa-basa 2000 Vips vinik TypneHaipriwke KonbINaTbiH Tanantap
MS6000, MS6000P 850 B dasa-casa 2000 V/us T¥paKTh! TOKTbIR 620 [VDC] v
MakKc. kepHeyi
MMS6 850 B casa-xep 500 V/us — .
TypneHaipriwTin
MMS8000, MMS8000P 850 B casa-xep 500 V/us KnemMmanapbiHaars! 650 VL] v
MMS10000 850 B casa-xep 500 V/us MakKc. WbIHAbIK
MMS12000 850 B chasa-xep 500 V/us kephey
KT knemmanapbiH-
ACUHXPOHAbLI 3MeKTPNi KO3FaNTKbIWTap YWiH Aafbl YOEYAIH MUH. 100 [ns] v
aKbIThl
XKninikTiH pykcaT eTineTiH aykbiMaapsbl: y
30-50 1 KT knemmanapblH- 5 [V/ns] v
e Aarbl Mmakc. dU/dt
» 30-60 M. AybICyablH MaKC
YLICYABIH MaKC. 4 [kHZ] v

ChbI3bIKTbIK @pTy YakbITbl: [CKe KOCY eHe TOKTaTy YLUiH MakcCuMyM
3 cekyHa.

MS6000P, MMS8000P cuHXpoHAbIK KO3FaNnTKbIWTapbl YLLiH:
XKninikTiH pykcaT eTineTiH aykbiMgapsbl:

» 55-100 'y

» 55-120 Iu.

ChbI3bIKTbIK apTy yaKbITbl: ICKe KOCY KoHe TOKTaTy YLUiH MakCUMyM
3 cekyHa.

YKuninik TypneHgipriw oHbIH TypiHe 6ainaHbICTbl 3NeKTpi
KO3FaNTKbILUTbIH XXYMbICbI Ke3iHAe XXOFapfbl WyAblH cebebi 6onbin
Tabbinagbl. OgaH 6acka, xuinik TypneHaipriw anekTpni
KO3FanTKbIWThl KEPHEYAiH WhIHAbIK MOHAEPIHIH 8cepiHe
ywbipatagbl. ByFaH xuinik TypneHaipriw neH anekTpni
KO3FanTKbIWTbIH apacbiHa LC-cy3riHi opHaTy XonbIMeH Xor
6epmeyre 6onagpl.

Tonbifblpak aknapat any ywiH CizgeH Grundfos koMnaHUACHIHbIH,
ekingiriveH xabapnacyabl eTiHeMi3.

MS6000P TypakTbl MarHATTEPIMEH CUHXPOHAbI KO3FanTKbILL
XakcapTblnFaH oklwaynarbllwka ne. HaTuxeciHae cuHycongansik
Cy3ri erep TemeHaeri kectege atanfaH 6apnblk Tanantap
opblHAanca, Tanan eTinmenai.

Grundfos komnaHusiceiHbiH MS6000P-meH xababikTanraH SPE
xymnenepi (SP copfbl 6eniri + MS6000P anekTp Ko3fanTKbilWbl +
CUE xuinik TypneHAipriwi) TemeHaeri kectege kepceTinreH
XKUINIK TypnenagiprilwiHe KonbiNaTblH Tanantapfa XaHe anekTp
KO3FaNTKbILTBIH Kipic NnapameTpnepiHe cankec kenegi. XKenire
KoWbINaTblH TananTapabl XXaHe Xenigeri Tanantapabl opblHAay
KesiHae cuHycouaanslk cy3ri Tanan eTinmenai.

XKuiniri

Keninik kepHeygi

MaccuBTi Ty3eTkiw kenip
Ty3eTy

Ko3fanTkbIWTbIH Kipic TananTapbl

Knemmanapgaarbl

MakKC. LWbIHAbIK 1500 [VLL] v
KepHey

Knemmanapgaarbl

wake. dU/dt 6 [Vins] s

* Kayincisgik, anekTpmarHuTTik kegeprinep xaHe T.6. KaTbICTbl
XKePprinikTi XeHe yNTTbIK TanantapAbl 8pAanbiM cakTay KaxerT,
XOHe Cy3riHi opHaTy Tanan eTinyi MyMKiH, MaceneH, WwyAabl 6acy
YLiH.

» Kabenbaep xaHe xyneHiH 6acka KOMMNOHEHTTEPI Xuinik
TYprieHAiprilneH KongaHyfa nanblKTbl TYpAe ecentenreH
6onynapsbl kepek.

* Erep kabenbgep 300 M y3biHbIpak XoHe/HeMece Xeni KepHeyi
460 B-gaH xxofapbl 6ornca, cuHycouganblk Cy3riHi kongaHy
KaXerT.

SPE xywneciHge CUE xuinik TypneHgipriwin 6antay
SPE xyweci keneci KOMNOHEHTTepAeH Typaabl:
» SPE copfbl arperaTbl
- SP copfbicbl
- MS6000P Hemece MS8000P ko3ranTKblLLbl
» CUE xwuinik TypneHgipriiwi.
» CuHycTbIK cy3ri (kaxxeT 6onfaH xarganaa).

CUE-ge icke Kocy Hyckaynbifbl 6ap. CopfbiHbl, KO3FaNTKbILLThI
XaHe kongaHy anmarbiH 6anTay yLwiH gucnnengeri Hyckaynapabl
OpbIHOaHbI3.

Kocbimwa aknapart any ywii CUE KypbinfbicbiHbIH [lacnopTbiH
XoHe MoHTaxaay MeH nanganaHy xXeHiHaeri HyckaynblfbiH
KapaHbl3.
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¥3blH KabenbaepAi etemaey

Kabernb y3bIHAbIFbIHBIH 9CEPiH 6Tey YLUiH KO3FanTKbILTbIH,

aBToMaTThl 6evimaenyi (AMA) kaxeT 6onybl MyMmKiH. Byn

Xafganaa icke Kocy HyCKaynblfbiHbIH KOMeriMeH afenki bantayabl

asikTaFaHHaH KeniH Keneci kagamaapabl OpbIHOAHbBI3:

1. Erep cuHycompanbl cy3ri opHaTbifnFaH 60mca, OHbl axblpaThbin,
KO3FanTKbiWThl Tikene CUE-re KOCbIHbI3.

2. 1-29 "KosfanTKblW Tl aBTOMaTThl Typae beimaey (AMA) "
napameTpiHe eTin, [1] Tonbik AMA-HbI KOCyabl TaHA4AHbI3.

3. AMA-HbI icke Kocy yLwiH [KonmeH 6ackapy pexvMiH] 6acbiHpI3.

4. CuHycoupansl Cy3riHi, erep on opHaTbinfaH 6onca, KOCbIHbI3.

CuHycomnpganblK cy3ricis xyne

MS6000P-meH xababiktanfaH SPE xyienepi ywiH, 6apnbik

TWIiCTi TananTap opblHAAsNfFaH XaHe cMHycouaanblk Cyari

opHaTbInMaraH xarganga, 14-55 «lbiFbiC Cy3rici» napameTpiHe
oTin, [0] «Cyarici3» MaHiH TaHAaHbI3.

' MS6000P-meH xababikTanfaH SPE xyienepi yLwin
° apKaLlaH cMHycomaarnbl Cy3ari KaxerT.

9.1.2 Backa eHAipyLWiHiH aNeKTpNi KO3FanTKbIWTapbI
(Grundfos emec)

Grundfos HeMece aneKkTpni KO3FanTKbIWTbIH 6HAIpYyLWiCiMeH
xabapnacbIHbi3.

9.2 3OnekTpni KO3FanTKbIWTbI KOpFay
9.2.1 Bip hasanbl aneKkTpni KO3FaNTKbIWTap

MS 402 6atnansl 6ip dasanbl aNeKTpni Ko3FranTKbiWTapbl
TEPMOKOCKbILLTapMeH XabablKkTanfaH )aHe KoCbIMLLIa KopFayabl
Tanan etnengi. On ywiH ToK 6oWMbIHLWA CbIPTKbI KOPFaHbIC Tanan
eTinmenTiH KyaTtbl 1,1 kBT MS402 anekTpni KO3FanTKblLWTapbIH
ecenke anvaraHga.

Eckepmy

KipikmipinzeH xbinynblK KOpFaHbIC icKe
KochlniFaH ke30e 3s1eKkmpJli KO3Faamybiw
axblpambinadsbl, 6ipak OHbIH KneMMasapbl
kepHeyni 6onbin Kkana 6epedi. CybIHFaHHaH
KelliH anekmpni KO3FraamKbIW agmomammbabl
Kalima icke Kocbln1aosbl.

MS 4000 6atnansl 6ip hasanbl anekTpni KO3FaNTKbIWTaPbI
CbIPTKbI KOPFaHbIC KYPbINFbICEIMEH KOpFanFaH 6onybl kepek.
KopfaHbIC KypbinFbicbl 6ackapy cepeciHe KipikTipinreH Hemece
Xekenev 6ona anagbl.

IOunameTpi 4 atonm Franklin PSC anekTpni ko3fanTkbllWTapbl
KOPFaHbIC aBTOMaTbIMEH KOChINFaH 6onynapbl Kepek.

9.2.2 Yw chbazanbl 3neKTpni KO3fanTKbiWTap

MS anekTpni Ko3fanTKbILLTaphbI KipiKTipinreH TemnepaTypa
natyurimMeH fe, oHcbI3 aa XxeTkisineai.

OnekTpni Ko3ranTKblLTapAblH KeNeci Typnepi KopFaHbIC
aBTOMaTbIHA, XXYKTeMeHi 6akbinay peneciHe Hemece MP 204
3NeKTpni KO3FanTKblLbIHBIH 3NEeKTPOHAbIK 6ackapy 6norbiHa
XoHe TyMmicTiprilke (-Tepre) KocbinfFaH 6onynapbl Kepek:

* XYMbIC TemMnepaTypachbiHbIH KipiKTipinreH )XyMbiC icTeyLwi
AaTyuriMeH anekTpni Ko3FanTKbiwTap.

* XYMbIC icTemMeyLi TemnepaTtypa gaT4ymrimeH Hemece OHCbI3
ANeKTPMi Ko3FanTKelLLTaPp.

» Pt100 gatunrimeH Hemece OHCbI3 3MEeKTPNi KO3FanTKbILWTap.

MMS anekTpni K03FanTKbIWTapbI KipikTipinreH Temnepartypa
patyurimeH xababiktanmaraH. Pt100 xeHe Pt1000 gatuuri kepek-
Xapaktap peTiHae xeTkidinegi.

9.2.3 dneKkTpni KO3FanTKbIWTbIH KOPFaHbIC aBTOMaTbIH
KaXeTTi TeHWeynep

3AnekTpni KO3FanNTKbIWTAapP YLUiH CybIK KYWAe KOpFaHbIC
aBTOMaTbIHbIH iCKe KOCbINYy YaKbITbl 3MeKTPNi KO3FfanTKbILUTbIH
aTaynbl TOFbIHaH 5 ece apTblk Makcumangbl TOK KesiHae

10 cekyHATaH apTblk 6onmaybl kepek. KanbinTbl naganany
LiapTTapbl Ke3iHAe anNeKTpni Ko3FranTKbIW KeM gereHae 3 cekyHa
Makcumangpbl anHarnbIC XUinirimeH xxymMbic icteyai 6acTaybl kepek.

AmanraH mananmapOobiH opbiHOanMaybl Ke3iHde
anekmpni Ko3FranmKbIW Kapamchbi3 60nbIn
caHanamsbiH 6051adsbl.

Hasap
ayAapbliHbI3
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EH y34iK bIKTUMan TacinMeH anekTpni KO3fanTKbIWTbl KOpFay

YLWiH, OHbIH KOPFaHbIC aBTOMATbIH peTTey TOMEeHAE KeNTipinreH

Hyckaynapfa calikec opblHAanybl Kepek:

1. KopfaHbiCc aBTOMaTbIH 3NEKTPIi KO3FanTKbIWTbIH Makcumangpl
TOK M8HiHe peTTey.

2. CopfblHbl XapTbl cafaT iWiHAe ecenTik KyaTneH XyMbIC
icTeTkiay.

3. XKbinynblk KOpFaHbICKa OpHaTbINFaH TOK MaHIH OHbI axblpaTy
coTiHe AewiH GipkanbinTbl TOMEHOEeTIHi3.

4. OcblaaH KeniH ocbl MOHHEH LWaMaMeH 5%-Fa Xofapbl
MakcMManabl TOKTbl aFbITKbILLTBIH iCKE KOCbIy HYKTECIH OpHaTYy.

KopfaHbIC aBTOMaTbIHbIH MakcMManbl TOFbl TaFanblHOAMaCbIHbIH
Makcumanabl pykcaT eTineTiH MaHi aNeKTpi KO3FanTKbILTbIH
aTaynbl TOFbIHAH acnaybl Kepek.

«XKynapiswa-ywoypbiw» cbizbackl 6oiblHLIA icke KOCy Ke3iHae
icKe KocblnaTblH 3N1eKTpii Ko3FanTKblWTapAa KopFaHbIC
aBTOMaTbIH peTTey Xofapblga cunaTTanfaHgan etin
opblHAanaabl, 6ipak anekTpni Ko3FranTKbll OpaMAapbIiHbIH
6acbiHAarbl WbIFbICTAapAa OpHaTbINFaH ackblH XXyKTenynep
peneciHiH makcMmangbl TaranmbiHgamachkl x 0,58 ataynbl TofbliHA
TeH 6onybl kepek.

Backa eHgipywinepgiH (Grundfos emec) 6ackapy cepenepiHae
KOpfaHbICTbl peTTeyai eHAipyLwiHiH HyckaynbifbiHa xaHe OKE
CaliKec oOpHaTy KaxerT.

OneKTpni KO3FanTKbIWTbIH «XKynabli3lwa-yLwoypbiwy cbi3backl
6oiibIHIWIA HeMece icke KOCYLLbl TpaHcopmaTop apKbinbl
KOCbINbIMbI Ke3iHAe Makcumanibl pykcaT eTifneTiH icke kocy
yakbITbl 2 CEKyHATbI Kypanabl.

9.3 HawmsaranpaH Kopfay

KoHAbIpFbI aNeKTpNi KO3FanTKbIWTbl )XabablKTbl KypacTbipy
ayfdaHblHAa Hal3aFal COKKbIChl OpPbIH anfaH xafganaa,
3HeprusMeH xabablKTay xeninepiHae kepHey cekipictepiHeH
KOpfayFfa apHanfaH apHanbl KYpbIfiFbIMEH XabablKTanybl MyMKiH.
Puc. 17-cypeTTi KapaHbI3

L1

L2 L

L3 N

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

825045 825017

Yw chasza Bip dasa

TMO0O0 1357 3605

Puc. 17 Tok KepHeyiHiH ynfatoblHaH KopFayLbl KYPbINFbIHbI
opHaTy

Anavifa, TOK KepHeYiHiH yIfalbliHaH KOpFayLbl KYPbINFbIHbI
ANEeKTPIi KO3FaNTKbIWThI HaN3afanablH Typa TUIONepiHeH
Kopfamangbl.

Tok kepHeyiHiH yriFalobiHaH KOpFayLlbl KYPbINFbl KOHAbIPFbIFA
XKeprinikTi epexxenep MeH HopManap caktanfaH ke3ge anekTpni
KO3FanTKblLLKa MYMKiH BornFaHLua )akblHblpak KocblnFaH 6onybl
Kepekx.

ToK KepHeyiHiH ynfatoblHaH KopfayLubl kKypbinFbicbiH Grundfos
cypaHbic 6epyre 6onagpl.

OereHmeH ae, MS 402 anekTpni KO3FanTKbILbl YLLUiH
oKLlaynayablH XXofapbl AeHreriHiH apkacblHAa elwkaHaam
KocbIMLLa Ha3afFaraH Kopfay Tanan etinmengi.

9.4 KaGengi ipiktey

CopfbIHbIH 351eKmpJii kabeni 6amnanbi Kylide
Hasap mypakmbi 6051a0bl aHe aya 6olibIHWa apanbiK
ayAapblHbI3| kabammap ywiH xxemkinikmi Kumara ue 6onybi
MiHGemmi emec.

Bartnansl kabengin 6enrini 6ip TemnepaTtypa kesiHae KanTa
anpanaTtbliH OpTaMeH y3ak Mep3iMiK )xaHacy YLUiH Xapangsl ma
eKeHJIiriH TeKcepiHis.

KabengiH kenaeHeH kumachl (q) keneci Tanantapfa xayan 6epyi

Kepek:

1. Cy eTnenTiH kabernb aNeKTpni KO3FanTKbIWTbIH MakcMManbl
TOK (l) ecebiHaoe TaHOanybl Kepek.



2. KenpeHeH knma KepHeyiH kabengiH y3blHAbIFbIHA pyKcaT
eTineTiHHeH kebipek KynayblH 60nabipmay YLUiH XeTKinikTi
6onybl kepek.

Batnansl kabenaiH kengeHeH kumacsl 9. Anekmp xab0blkmapbiHbIH
KOCbIbIMbI GeniMiHae KenTipinreH anekTpni Ko3ranTKbILTapAbIH
KepHey ayKbIMbIHbIH TananTapbiHa xayan 6epyi kepek.

KabenbaiH Tanan eTineTiH KMMacblH kKepHeyaiH ToeMeHaey
MaHAepi boMbiHLWa Keneci cbi3banapaaH aHbikTayFa 6onagbl

1 - KOcbIMUWIA.

Keneci coopmynaHbl KongaHbIHbI3:

| = OnekTpni KO3FaNTKbIWTbIH MakCMManabl ataynbl TOfbl.

«Kynapiswa-ywoypbiw» cbizbackl 60MbIHLA icke KOCY YLUiH

| = x 0,58 makcumangbl TOFbIHbIH MSHi.

Lx = aTaynbl kepHeyaeH 1% -blH KypanTbliH KepHeyAiH TeMeHAageyi
GolbIHIWa ecenTenreH kabenain y3bIHAbIFbI.

_ 6artnansl kabenaiH y3biHAbIFbI
pyKcaT eTineTiH kynay
%-Fbl KepHey

Lx

g = Cy eTneiiTiH 6atnanbl kabenain kengeHeH Kumachl.

| HaKTbl MaHi MeH Lx MaHiHiH apacbiHAa Ty3y XYpri3iHi3. Ocbl
TY3YyAiH "q" OCiMeH KubInbICy HyKTeCi kabenbAiH kengeHer
KMMaCbIHbIH €H XaKblH YNIKeH MSHIH TaHA4ayfa KbiI3aMeT eTyi Tuic.

Kectenep keneci dpopmMynanapablH HerisiHae Kypbinaabl:

Bip dasanbl 6aTnanbl 3NeKTpAi KO3FanTKbIL

U x AU

p

L=
| x2x 100 x(COS <pxa+sin (pxXl)

Yw chasanbl 6aTnanbl 3neKTpIi KO3FanTKbIWw
U x AU

L=
I x 1,73 x 100 x(cos <pxg+sin (pxxl)

Yw chasanbl 6aTnanbl aneKTpi KO3FanTKbILW, «KynAabiswa/
ywoypbiw» cbi3bacbl 60MbIHLWA KOCbINbIM

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

L = Cy eTnenTiH 6atnanel kabengiH [M] y3bIHAbIFbI
= Artaynbl kepHey [B]

AU = KepHey anbipmach! [%]
| = OneKTpni KO3FanTKbILLTbIH Makcumarngbl ataynbl Tofbl [A]
cos@ = 0,9
p = MeHuwikTi kegepri: 0,02 [OM*MM3/M]
q = Cy eTnenTiH 6aTnanbl kabengin kKengeHeH Kumachl [Mm?]
sing = 0,436
Xl = NupyktueTi kegepri: 0,078 x 103 [Om/Mm].
9.5 Bip ¢aszanbl MS 402 aneKkTpni KO3FanTKbIWbIH

6ackapy

Eckepmy

MS 402 6ip ¢pazanbi 351eKmp Ko3fanmkblwbl
KopfaHbicreH xabdbikmasnraH, 0J1 opamoapObIH
memMnepamypachl JXofapblyiaFaH xarFoalioa
Ko3ranmkblwmebl ewipedi, 6ys pemme 3anekmp
Ko3FanmkKblwbIHa KOpeK 6epy xanracaobl.
ByHbI e2ep asiekmpJii KO3Famgbiw
6akbinaHywsl XyleHiH Kypamoac 6esizi 6osbin
ma6binFaH xardalida MiHdemmi mypde ecenke
any Kepex.

MaceneH, erep 6akbinaHylLlbl XXyiie KOMNPeccopMeH
TemipcisgeHaipriluTeH Typca, oHaa erep cy bepyai 6acka
KocbiMLa Bakelnay kapacTblpMainTbiH 6oncak, byn komnpeccop
OHbIH KOPFaHbICbI iCKe KOCbINybl cangapbliHaH COpFbl AneKTpi
KO3FaNTKbILbIHbIH, @XblpaTbiNybl KE3iHAE A€ XYMbIC iCTeyiH
XanfacTblpaTblH 6Gonagsl.

9.6 bBip ¢drasanbl aneKkTpnNi KO3FanTKbIWTapPAbIH
KOCbINbIMbI

9.6.1 EKi cbiMAbIK KaGenMeH aneKTpni Ko3ranTKbiwTap

MS 402 anekTpni KO3FanTKbILTapbl €Ki CbIMAbIK KabenmeH
KipiKTipinreH KopfFaHbIC MEH KOCKbILWKa Ue, COHAbIKTaH, xenire
Tikenen Kocblnynapsl MyMKiH. Puc. 18-cypemmi KapaHbi3
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Puc. 18 Eki cbimablk kabenmMmeH anekTpni Ko3ranTkbiwTap
9.6.2 TypakTbl KOCbIiFaH KOHAeHcaTopMmeH PSC anekTpni
KO3FanTKbiWTapbl
PSC anekTpni Ko3ranTkbilWTapbl KyaT 6epyLwi xenire y3aikcia
nanpanaHyra ecentenreH 6onaTbiH XYMbIC KOHAEHCATOPbI
apKbinbl Kocblnagpl.
TemeHAaeri kecTe GoMbIHLLA KOHAEHCATOPAbIH TUNTIK efweMiH
TaHAaHbI3:
OnekTpni KO3FanTKbIL KoHpeHncaTop
(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 anekTpni Ko3fanTKbILLTapb! KipiKTipinreH
KOpfaHbICKa ne xaHe Puc. 19 cyp. kepceTinreHgen etin xenire
KocblnFaH 6onynapbl Kepek.
= N L
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Puc. 19 PSC anekTpni Ko3ranTKbllWTapbl

www.franklin-electric.com xaHe Puc. 20 cyp. kap.
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Capsbl/xacbin

Puc. 20 Franklin oypmacbIHbIH 3NEeKTpNi KO3FanTKbILWTapbl

9.6.3 Yw cbiMAbIK KabenMeH aNeKTpNi Ko3ranTKbIlWTap

Yw ceimablk kabenmveHn MS 4000 anekTpni Ko3FanTKbiTapbl
xenire anekTpni KO3FanTKbIWTbIH KiPiKTipinreH KopFaHbiCbIMEH
Grundfos SA-CSIR/SA-CSCR 6ackapy 6norbl apKbinbl KOCblriFaH
6onynapbl Kepek.

Yw cbimablk kabenmeH MS 402 anekTpni Ko3fanTkblLTapbl
KipikTipinreH KopraHbicka ne xaHe Grundfos SA-CSIR/CSCR
B6ackapy 6norbl apKbinibl Xenire KocbinfFaH 6onynapbl kepek.
MS 402 xxaHe MS 4000 yw cpasanbl anekTpni
KO3FanTKbILWTaPbIHbIH KOCbINbIMbI 9.7 Yw ¢basansl snekmpiii
KOo3fFanmikbiWwmapOblH KOCbIIbIMbI GenimiHae kenTipinreH
Hyckaynapfa cal opbiHAanagbl.
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Puc. 22 CSCR
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9.7 Yw chaszanbl INeKTPNi KO3FanTKbIWTapAbIH
KOCbINbIMbI

Yw dhasansl aneKTpni Ko3fanTKblLTap KOPFaHbIC XyneciHe ne
6onynapsbl kepek. 9.2.2 Yw ¢pa3arnbi anekmpii Ko3ranmkbiumap-
6enimiH kapaHbI3

MP 204 apkbinbl anekTp xabablKTapblH KOCY YLiH aTanfaH
KypbinfbiFa Tenkyxar, KypacTbipy XeHe nanganaHy 6onbiHwa
HyckaynbIKTbl OKbIN 3epTTey KEpek.

CTaHpapTThl KOpPFaHbIC aBTOMAaTbIH KONMAaHy Ke3iHae anekTp
XabAblKTapbiHbIH KOCbINIbIMbIH TOMEHAE cunaTTanfaH cbi3ba
GoMbIHLLIA XYPri3y Kepek.

9.7.1 AHany 6afbITbIH TeKCepy

CopfbIHbIH XYMbIC 6esiei nalidanaHy ke3iHde
apOdalibiM cyra mosibikmali 6ambipbliFaH Kylide
Kanybl Kepek.

Hasap
ayAapbiHbI3

CopfbIHbl AMEKTP KOPEK XeniciHe Kocy Ke3iHae anHany 6afbiTbiH

TeKcepy KaxerT:

1. CopfblHbl icke KOCY xaHe 6epinyLi cyablH kKenemi MeH apblHbIH
enwey.

2. CopfblHbl COHAIPY XoHe aneKTpni KO3FanTKbILWTbIH eKi
dhasanapbiHblH OpbIHAAPbIH aYbICTbIPY.

3. CopfblHbl icke Kocy xaHe bepinyLui cyablH kenemi MeH apblHbIH
enwey.

4. CopfblHbl axbIpaTy.

5. Hatuxenepai canbicTblpy. Bepinywwi cyablH kenemi MmeH
apblHbIHbIH YIKEH KepCeTKiluTepiHe ne KoChINbIM Aypbic 60nbin
caHanagbl.

9.7.2 Grundfos anekTpni KO3FanTKbIWTapbI - Tikenen Kocy

Tikenew icke kocy yuwiH Grundfos anekTpni KO3FranTKblLTapbIHbIH,
KOCbINbIMbl TOMEHAETi KecTefe KENTIpiNreH Hyckaynapfra xxoHe
Puc. 23 cyp. cankec opblHOanagpl.

Kabenb/kocbinbic

Kyat 6epywi OuameTpi 4 xxaHe 6 gronm
xeni Grundfos anekTpni
KO3fanTKbIWTapbl
PE PE (capbi/xacbin)
L1 U (KOHbIP)
L2 V (kapa)
L3 W (cyp)

AiiHany 6arbiTbiH 9.7.1 AliHany 6arbimbiH mekcepy GenimiHae
KenTipinreH TacinMeH Tekcepy.

PE L1 L2 L3
|

TMO03 2099 3705

Puc. 23 Grundfos anekTpni Ko3fanTKbIWTapbl - TikENew Kocy



9.7.3 Grundfos anekTpni KO3fanTKbIWTapbl - «XXyNAbl3Wwa-
ywoypbIiw» cbi3bacbkl 60MbIHLA iCKe Kocy

«Kynapiswa-ywobypbiw» cbizbackl 6olbIHLIA icke KOCY YLUiH
Grundfos anekTpni KO3fFanTKbILTaPbIHbIH KOCHINbIMbI TOMEHAET
KecTeqe KenTipinreH Hyckaynapfa xaHe Puc. 24 cyp. cankec
opblHAanagbl.

OuameTpi 6 gronm Grundfos

Kocbinbic .
aNeKTpNi Ko3fanTKbiWTapbl

PE Capbl/xacbin

U1 KoHbIp

VA1 Kapa

W1 Cyp

W2 KoHbIp

u2 Kapa

V2 Cyp

AHany 6arbiTblH Tekcepy 9.7.1 AliHany 6arbimbiH meKkcepy
GeniMiHae KenTipinreH TacCinMeH Xy3ere acbipbinagpl.

PE L1 L2 L3

A

TTITTIT]
| W2 | U2 | V2
PIE Ut vt (w1

\
\

Puc. 24 «XXynabi3wa-ywoypbiw» cbid3backl 6oMbiHLLIA icke
KOCyFa apHarfaH anekTpni KosfanTKbllTap

Erep Tikenewu icke Kocy Tanan eTince, aNeKTpNi KO3FanTKbILL
Puc. 25 cyp. kepceTinreHgew eTin KocbinFaH 6onybl kepek.

PE L1 L2 L3

TTIT O]
| W2 |u2 |v2
PIE Ut v1 w1
\

\
N

Puc. 25 Tikene icke Kocy kesiHge «XKynabi3wa-ywoyphbiw»
cbi3bachl bovbiHWa icke KocyFa apHanfaH Grundfos
ANeKTPNi KO3FanTKplLLTapbl

TMO03 2100 3705

TMO03 2101 3705

9.7.4 MS6000P Kocapnbl KabennMeH CUHXPOHAbI aNeKTpni
KO3FanTKbILL

PE L1 L2 L3
‘ \ \ \
} u2 |v2 | w2

PE U1 | V1 | wi
\

AN
N\

TMO7 6468 1920

Puc. 26 Grundfos MS6000P 37 kBT xaHe 45 kBT

9.7.5 Kabenb TanwblKTapbiHbIH HEMece KneMmmanapabiH
6enriciz TaH6anamacbiHa ue anekTpni
KO3FanTKblWTapAblH KOCbINbIMbI

YKenire KocbInbiM ke3iHae erep kabenpin xeke TanwbIKTapbiHbIH

TaHbanamachl 6enricia 6onfaH xafganga, aypbic anHany

GafFbITbIMEH KaMTamMachbI3 eTy YLUiH kenecinepi opblIHAaHbI3:

Tikenen icke KOCyFa apHanfaH aneKTpni KO3fanTKbiwTap

CopfblHbl OpHaTbINFaH PaciMre Calkec xenire KoCblHbI3.
AnHany 6arbiTbiH 9.7.1 AliHany 6afbimbiH mekcepy 6enimiHae
KenTipinreH TacinMeH Tekcepy.
«Kynabi3wa-ywoypbiw» cbi3bacbl 60MbIHLIA iCKe KOCYFa
apHanfaH aneKkTpni Ko3fanTKbIiWTap
Opamaapabl OMMETpPAiH KeMeriMeH aHbIKTay XaHe TUICTi
opampap YLWiH WhlfbicTap XUblHTbIKTapbIH 6enriney. benrini
Tacinaepaid 6ipimeH opamaapablH 6ackl MeH COHbIH aHbIKTay.
U1-U2, V1-V2, W1-W2. Puc. 27-cypeTTi KapaHpblI3

u1 U2
V1 V2
W1w2

TMOO 1367 5092

Puc. 27 «XXynabiswa-yw6ypbiw» cbid3back! 60bIHLIA icke KOCy
YLUiH 3MeKTpIi KO3FanTKbIWTbIH kKabernb
TapamaapblHblH/OpaM - kKnemmanapblHblH 6enricia
TaHb6anamacsl

Erep «xynabi3wa-ywobypbiw» ceidbackl 6ovbiHWa icke Kocy
Tanan eTince, Tanweiktap Puc. 24 cypeTiHae KepceTinreHaen
eTin KocbinfFaH 6onynapbl kepek.

Erep Tikenen icke kocy Tanan eTince, Tanwsliktap Puc. 25
CypeTiHAe KepceTinreHaen eTin KocbinFaH bonynapbl Kepek.

AiiHany 6arbiTbiH 9.7.1 AliHany 6bafbimbiH mekcepy 6enimiHae
KenTipinreH TacinMeH Tekcepy.

9.7.6 BipkanbInTbl icke Kocy Xyneci

KepHeygni 6apnbik yw dbasaga 6ip yakbiTTa peTTenTiH GipkanbinTbl
KOCKbILUTapAbl FaHa kongaHy ycbiHbinagbl. MyHAawm KocKblwTap
OarnacTbIK TYRiCTipriluneH xabablkTanfaH.

CbI3bIKTbIK apTy yakblTbl: MaKCUMyM 3 CEKYHA.

Tonbifblpak aknapaTTbl Ci3 6ipkanbiNTbl KOCKbILTHIH
XeTkidywiciHeH Hemece Grundfos kOMNaHMsACbIHAH any anachbi3.
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9.8 JnekTpni KO3FanTKbIWTbI XaHe kKabenai Tekcepy

Eckepmy

— BylibIMMeH Ke3 Kesnl2eH XyMbicmapobi
6acmayOdbiH andbiHOa KOpPeK Ke3iH ceHOIpIiHi3.

— Kopek ke3iHiH ke3delicok icke Kocbina
asiMalimbIHObIFbIHA KO3 XXeMKi3iHi3.

— CyOdbIH KepHeydiH acepiHOe mypmaraH COPFbI
apKbinbl abalicbi3 arybl xaFdalibIHOa, COPFbl
MeH 3/1eKmpJli KO3FanMmKbIWMbIH KO3FaayWwbl
6eslikmepiHi{ knemmanapobi kepHeydi Kypal
omeIpbIn, aliHanybiH 6acmay Kayni 6onadsl.
KepHey wamachbl aliHanbic Xbini0amMOblfbIHa
6atlinaHbicmbi 60n1adbi. OcbiFaH 6alinaHbicmabli

Eckepmy KO3Fa/ImKbIWMbIH KileMMaJsiapbl KepiciHwe
SPE copfblnapbl ywiH: danenndeHzeHze OeliiH Kayinmi den ecenmenyi
— BylibiMMeH XyMbicmbl 6acmaydbiH andbiHOa muic.

Ko3Fanmkblw kabendepiHiy yuwimapbi kepHeyni
emec eKeHOiz2iHe K63 XXemKi3iHi3.

— Kopek ke3iHiH ke3delicoK icke Kocbina
anMalimbiHObIFbIHA K83 XeMKi3iHi3.

1. Kopek kepHeyi

KosranTkbiw xykTeMeae bonFaH ke3ae kepHey 9. Onekmp

BonbTtmMeTpabiH kemerimeH cdasanap )xabObIKmapbIHbIH KOCblbIMbl 6eniMiHAe cunaTtTanfaH ayKbiM
apacblHAarbl kepHeyai enweHis. bip wekTepiHae 6onybl kepek. KepHeyaiH atanfaH wekTepaeH
hasanbl 3neKTpni KosFranTkbllWTapaa achbln KeTKeH aybITKynapbl Ke3iHAe 3MNeKTpIi Ko3fanTKbILL

enwemaep dasa MeH 6enTapanTtamMaHbliH, aHbin KeTYi MyMKiH. KepHeyaiH Ky Ti aybITKynapbl Kyat
apacblHAa HeMece Kopek Ke3iHiH TypiHe  GepyLui xeni kepHeyiHiH Halap canacblH kKepceTefi; COpFbIHbI

§ GannaHbICTbl eKi pa3aHblH apacbiHaa akaynblKkTap XOWblNFaHLwa AeliH aXxblpaTy KaxeT.
© opblHAanaabl. BonbTmeTpai anekTpni
& KOSFaNTKbILUTbIH KOPFaHbIC
g aBTOMaTbIHAAFbl KNemmanapfa KOCblHbI3.
=
Yw dbasanel aneKkTpni Ko3FanTKkbIWTapAaa Makcumangbl
TYTbIHYMeH (a3afarbl TOKTbIH XXoHe MUHUManabl TYTbIHYyMeH
asa ToFbIHbIH apacbiHAafbl aibipma 5%-aaH apTblk 6onmaysbl
Kepek.
s Erep anbipma apTbik 60rca Hemece TOK aTaynblgaH acbin keTce
3 Keneci akaynbiktap bikTuman 6onagabi:
N
& * OneKkTpni KO3FanTKbIWTbIH KOPFAHbIC aBTOMAaTbIHbIH
S TymnicnenepiHiH Kynin keTyi.
= TyTbiHbINYLWbI TOKTHI 9pbip dasa Bip da3anel KyaT 6epyae XymbiC icTey YLiH Tyiicnenepai
GoMbIHLWIA WbIFbICTaFbl TYPaKThI Hemece backapy 6MorbiH aybICTbIPbIHbI3.
KbICEIMMEH COpFbIHbIH XYMbIChI Ke3iHAE . KocwinbicTapga HeMece, MyMKiH, kKaGenaik MydTaaa Hawap

OnLEeHi3 (3NeKTPNi KO3FanTKbIWThIH Tyiicne.
MaKkcMMangbl XykTemeciHe cankec 3 TApMAKTE! KAPAHbI3
6onaTtblH eHIMAINIKNEH MYMKIHLWINIriHWe). '
» Kyat 6epyaiH TbiM XOfapbl HeMece TbiM TOMEH KepHeyi. 1

OneKTpni KO3FanTKbIWTbIH MakcMMangbl
TapMakThbl KapaHbl3

XYMbIC TOFbl hpManbIK TakTawana
KepceTinreH.

AnekTpni KO3FanTKbILW opaMaapbl opamaparnbik TynbiKkTanyra
Hemece y3ikke ne. 3 TapmakTbl KapaHbi3.

CopfbliHbIH BYNiHYi 3NeKTPMi KO3FanTKbILUThIH aCKbIH
XYKTenyiHe akenin CoKTbipaAbl.

Kypaeni xeHaey yLiH COpfbiHbI LIeLLy.

OnekTpni Ko3ranTkbIW (YW dasanbl) opamaapbl kegeprinepi
M@HIHiH TbIM YNIKEeH aybITKybl. Bipkenkipek )xykremenep yLwiH
dasanapablH KOCbINbIM TOPTiBiH aybICThIPbIHbI3. Erep
Macene xowvblnmaca, 3 TapMakTbl Kap.

3 xoaHe 4 TapmakTap: KyaT 6epyLui kKepHeyAiH XaHe TYTbIHY TOFbIHbIH KanbINTbl MAHAEPI Ke3iHAe enweMaep Tanan eTinvenai.

3. OpampapablH kegeprici

Yw dpasansl anekTpni KO3FanTKbIWTap YLUiH Makcumangbl xaHe
MUHMManAbl WwWamagaH aybitky 10%-aaH apTblk 6onmaybl

Cy eTneliTiH 6aTnansl kabenai snektpni  <EPEK- Erep aybiTKy kebipek Gonca - copfblHbl KeTepy.

KO3FanTKbILLThIH KOCKbILUbIHAH Ko3fanTKbIWTbIH, KO3FfanTKbIW kabeniHiH xaHe 6aTnansl
« @XKblpaTbiHbi3. Bartnansl kabengin kabengiH kegeprinepiH xxekenen enweyai opbiHAay XaHe
S TanwbIKTapbl apackiHaarsl opamaap akaynbl 6erekTep/i XeHaey/aybICTbIpy.
© KeaepriciH enwexis. EckepTy. bip hazanbl yw TanwbIKTbl 3NeKTpi
g KO3FanTKblLTapAa KYMbIC OpaMbl KeepriHiH eH TOMeH MaHiH
S kabbinganabl.
g
4. Okwaynay kegeprici Erep okwaynay kegeprici 0,5 MOM kem 6onca, copfbliHbl
Cy etneiTit 6aTnansl kabenai anekTpri  anekTpni KO3FANTKLIWTHI HeMece kKabengi keHaey yLwiH keTepy
E] KO3FaNTKbILIThIH KOPFaHbIC aBTOMaTbiHaH Kepek.
o 5 amub'paTb'H"m' Op6ip asa meH xepre >KeprinikTi Hopmanap MeH epexernepre cankec okwaynay
P § TYMBIKTAYABIH apaCb'Hna_rb_' . KepeprinepiHii kabbingaHraH MaHi 6backala 60nybl MyMKiH.
2 oKwaynafbILWTbIH Ke4epriCiH enLweH;is.
(- § XKepre TynbIKkTayablH ceHimai
é opblHAanNfaHblH TEKCEPIHi3.
2
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10. NanpanaHyra 6epy

Bapnbik bynbiMaap aaribiHAayLWwel 3aybiTTa Kabblngay-tTancbipy
CblHakTapblHaH eTeai. OpHaTy OpHbIHAA KOCbIMLLA ChiHaKTap
Tanan eTinmengi.

Erep copfbl nanganaHy opHbiHa AYpbIC OPHATbINFAH XXaHE XXYMbIC
opTacblHa TonblkTan 6aTbipbinFaH 6onca, oHbl Xabblk
XankpllneH Makcumanasl etTneni kumagaH wamameH 1/3 icke
KOCYAbl XYPri3y Kepek.

AnHany 6arbiTblH Tekcepy 9.7.1 AlHany 6afbimbiH mekcepy
6enimiHAe KenTipinreH TacinmeH xysere acbipbinagsl.

Erep cyna kocnanap 6onca, xankbIlWTbl CyablH TaszanaHy
wamachbl bovibiHWa GipTiHaen awy kepek. Copfbl Tasa cy
XKYpreHwe aeniH )XyMbIC icTeyi kepek. Kepi xxafganaa oHblH
HenwekTepiHiH 6yniHyi HeMece TUeKTi kKnanaHHblH 6iTenin kanysl
bIKTUMan 6onagbl.

JKankbIWThIH alwbiny wamachkl 6oiiblHWa CopFbIHbIH GaTnansb
Kynae kana 6epeTiHAiriHe Ke3 XeTKi3y YLiH Cy AeHreniH Tekcepy
KadKeT.

CygablH AMHaMuUKanbIK AeHreni apaanbiM COpPFbIHbIH MOHTaXAbIK
TepeHairiHeH xofapbl 6onybl kepek. 8.2 MatidanaHy OpHbIHa
opHamy-6eniMiH kapaHpl3

VAR A AN A 2 2 |

L3

L2
il
< . r/_,— L4‘-
!
L5
L1
=

!
>

Puc. 28 CyabiH Typni AeHrennepiH canbiCTbipy

TMOO 1041 3695

L1: CyablH AMHaMuKanblk AeHreriHe KaTblCTbl MUHMManbl
MOHTaXAblK TEpEHAiK. 1 M KEM eMec yCbiHbINaab.

L2: CyablH AnHaMuKanblK AeHreniHiH Tepenairi.
L3: CyablH cTaTUKanbIk AeHreniHiH Teperairi.

L4: NeHrenain TemeHaeyi. byn cyablH AUHaMUKanbIK )XaHe
cTaTuKanblk AeHrennepiHiH anbipmacsl.

L5: MoHTaxablK TepeHiK.

Erep copfbl ©3iHiH Makcumanabl eHiMAiNiriMeH yHfbIMaHbiH
eHAipyre KabineTTi kenemiHe kapafaHda cyablH Kebipek
menwepiH 6epyre kabinetTi 6onca, Grundfos eHaipiciHin MP 204
3NEKTPNi KO3FanTKbILbIHbIH KOPFaHbIC 6MOrbIH HEMECE «KypFak»
XYpiCTeH Kopfay yLwiH 6acka TunTeri KypbinfbiHbI OpHaTY
YCbIHbINabI.

Erep «Kypfak» XypiCTeH KopfaHbIC opHaTbliMaca, cy AeHreni
OHbIH, COPFbILL KybICbl OpHanackaH CopfbiHbIH 6eniriHe geniH
TOMeHeyi MyMKiH X8He, COHbIH canfapbliHaH, COpFbl ayaHbl
copyabl 6acTangpi.

AyadaH mypywsbI cymeH naiidanaHyobiH
y3aKmbIifbl COPFbIHbIH BYiHyiHe akenin
COKMBbIPYbI )X9He 351eKmMpJli KO3FaIMmKbIWMbIH
JKemkinikci3 cankbiHOaybIHbIH ceb6ebiHe
aliHanyblHa MYMKIiH.

Hazap
ayAapbiHbI3

11. NanpganaHy
CopfbIHbIH XyMbIC 6eniri nanganaHy kesiHae apaanbim
CYMbIKTbIKKa TOMbIKTan 6aTbipbinFaH Kynae Kanybl kepek.

Manpanany waptTtapsbl 15. TexHukanbik 0epekmep 6enimae
KenTipinreH.

11.1 MuHumangbl WbIfbIH

OneKTpni KO3FanTKbIWThl KAXeTTi cankplHAaTyMeH KamTamachl3
€Ty YLiH Copfbl BHIMAINIr peTTey KesiHAe elukalluaH

15.2 AlidanamsiH cylbiKmbIK memMnepamypach! /cankbiHOamKbiw
cyUbIKMbIK afblHbIHbIH Xblii0amObifbl 66niMiHiH TananTapbiH
OpblHAAyMEeH kKamTaMachl3 eTineTiH M8HHEH TOMEH Tycneyi Kepek.

11.2 Kocbinynap xuiniri

Icke KOCyAblH MUHMManNAbl CaHbl

MS xeHe MMS XKbinbiHa 1

Icke KoCyAblH MakcumMmangbl CaHbl

caratbiHa 100 pet

Ms402 KyHiHe 300
MSA00e Koo 300
MS0000 Ko 300
MS6000P E?(::ZIZ% (; 20 pert
Mo Kooz
MMS8000 Eiﬁzwé% 8 pet
MMS8000P E?:?;:;% 30 per
MMS10000 ;3:::;3 6 pet
MMS12000 23:::2% 5 pet

Bynbim TeHWweynepai kaxeT eTnenai.
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12. TexHUKanbIK KbI3MeT KepceTy

ByiibimM e3iHiH 6apnblk KbI3METTiKk Mep3iMiHAE TEXHUKATNbIK KbI3MeT
KepceTyai XoHe Ke3eHAiK AuarHocThkaHbl Tanan eTnenai.
©OHepkacinTik )abablkka TEXHUKanbIK KbI3MET KepceTy
TYTbIHYLWbIHBIH ayMaFbiHAA KabblingaHFaH Hopmanapfa cakec
XKYprisinyi kepek.

Eckepmy
— Kopek ke3iHiH ke3delicoK icke Kocblna
asiMalimbIHObIFbIHA KO3 XXeMmKi3iHi3.

Eckepmy

— Ezep copfbl deHcaynbiK yuwiH 3usiHObl Hemece
ybImmabl cylibIKMbIK YWiH KOnOaHblIFaH
6osica, cOpFbl TacmaHraH pemiHde
XikmesiemiH 6os1a0bl.

Eckepmy

SPE copfblnapbl yuwiH:

— Ezep ci3de kapOuobiHmanaHobIprbiw 60Jica,
pomopObi KONOaHbIHbI3.

— PomopdsbIHy aliHanacblH Ma2HUMMIK
3ammap0daH 6oc ycmaHhbI3 xoHe pomopob!
Maz2HUHMmik 6emme opHanacmbipy Ke3iHde
cak 60J1bIHbI3.

— BylibiMMeH xyMbicmbl 6acmaydbiH andbiHOa
Ko3ranmkbiw kabendepiHiq ywmapbl KepHeyni
emMec eKkeHOi2iHe Ke3 XXemKi3iHi3.

— Kopek ke3iHiH ke30elicok icke Kocblna
anmMalimbiHObIFbIHA KO3 XXeMmKi3iHi3.

— CyObIH KepHeyOiH acepiHOe mypMaraH copfbl
apKbinbl abalicbI3 aFybl xarFOalibIH0a, copFbl
MeH 351eKmpJili KO3FaJImKbIWMbIH KO3Faayuwbl
6enikmepiHiH knemMmmanapOobi kepHeyOdi Kypal
omaIpbIn, aliHanyblH 6acmay Kayni 6onadsbl.
KepHey wamachbl aliHanbic Xblsi0aMOblfbIHa
6atlinaHbicmsbi 60n1adbl. OcbiFaH 6alinaHbicmbl
KO3FanmkKbIWwmbIH KlieMmanapbl Kkepi
OdonendeHzeHwe AeliiH kayinmi 6onbin
caHanynapbl Kepek.

13. IcTeH wbirapy

SP, SPE, SPM, SP-G copfbinapblH naanaHyaaH LWbiFapy YLUiH,
XKeninik axelpaTkblWThl «AXbIpaTynbl» KYNiHE aybICTbIPY KaxerT.

Bapnblk xeninik axblpaTkbilKa AeiH opHanackaH anekTp
xeninepi apaanbiM kepHeyni 6onaabl. COHAbIKTaH, XababIKTbIH
Ke3[enCcoK HeMece pyKCaTChl3 iCke KOCbINyblH 6onabipmay YLliH,
Xeninik axblpaTkbIWThl GyFaTTay Kaxer.

14. TomeH TemnepaTtypanapgaH Kopfay

Erep copfbl nanganaHy askranfaHHaH KeriH cakTayfa Komblnca,
cakTay OpHbl TOMEH TemnepaTtypanapAblH acepiHeH KopfanfaH
60onybl Kepek XXaHe ANEeKTPri KO3FanTKbILKa KyMblnFaH kKaTnanTbiH
CYMbIKTBIKTbIH KEMEeriMeH My3blH epiTyaeH KeningikTi
KOPFaHbICNEH KaMTaMachl3 eTinreH 60nybl kepek.
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15. TexHUKanbIK gepeKkrep
Bepy Q*:
ApbIH H*:
* COpfbIHbIH HAKTbI YMTiCiHiH 6epyi MeH apblHbl OHbIH hupmanbik
TakTanwacbliHAa kepceTinreH (Puc. 3-cypeTTi KapaHbis).

0,1 — 280 m®/c (470 m®/c peiiH - SP-G copfbinapbl YLUiH)
660 m geniH

151 Wy peHreni
CopfbinapablH Wy AeHreni:

MaH cyFa CbIpTKbl peTTeyLLi knanaHckl3 cyFa 6aTbipbifiFaH
copfbinapfa KatbiCTbl 6onagsbi.

Copfbl Typi Loa [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 18 <70
SP 32 <70
SP 46 <70
SP 60 <70
SP 77 <70
SP 95 <70
SP 125 79
SP 160 79
SP 215 82

AneKTpni KO3FanTKbIWTapAbIH WY AeHreni:

Grundfos komnaHusACbIHbIH MS xxaHe MMS anekTpni
KO3FanTKbIWTapbiHbIH WYy AeHreni 70 ab(A) acnangbl.

Backa eHgipyLwiHiH anekTpni ko3fanTkbiwWTapbl: Ocbl
Ko3fanTkblwTapFra Tenkyxat, KypacTbipy xaHe naganaHy
OOMbIHLLIA HYCKayNbIKTbl KApaHbI3.

15.2 AipanaTtbiH CYWbIKTbIK Temnepartypachbi /
cankblHAATKbIW CYWbIKTbIK aFbIHbIHbIH
XKbingamAabifbl

CyMbIKTBIKTbIH MakCMManabl TeMnepaTypachl XXaHe afblHHbIH,
Xblnaamablfbl TOMEHAETI KENTIPINreH kecteae KepceTinreH.

OneKTpni KO3FanTKbIWThl OHTaWNbl CankbiHAAayMEeH KaMTamMachbI3
eTy YLUiH COpFfbIHbI YHFbIMA CY3riCiHEH XOFfapbl OpHaTYy
YCbIHbINAaAbI.

KepceminzeH arbiH xbli10aMObIfbIHa Xemy
MYMKiH 60on1MaraH xarodalnapda
canKkbIHOamKbIW KanmamMaHbl OopHamy Kaxem.
Ezep anekmpni Ko3ranmkblwmsbiH aliHanacbiHOa
myH6a (MacesieH, Kym) my3iny Kayni 6osnca,
anekmpi KO3FramKbliwumsl muicmi
cankblHOamyMeH Kammamachbi3 emy ywiH
canikbIHOamKbIW KanmamMaHbl OpHamy Kaxem.

Hasap
ayAapbiHbI3

Hasap
ayAapbiHbI3




AnpanaTtbiH C¥ﬁbIKTbIKTbIH MaKcuMangbl TeMmnepaTtypachl

Copfbla xaHe areKkTpni Ko3FanTKblWTa pe3eHke GenlekTepain
KONAaHbINYbIH ecenke anyMeH XXYMbIC CYNbIKTbIFbIHbIH
TemnepaTtypachkl 40 °C-taH acnaybl kepek. TemeHaeri KecTeHi
KapaHbI3.

CoprbiHbl 40 — 60 °C wekTepiHaeri TemnepaTypaga nanganaHy
9p0bip YL XblIfl CalblH COPFbl MEH 3NEKTPIi KO3FanTKbILTbIH,
6apnblk pe3eHke benLekTepiH TypakTbl ayblCTbIPbIN OTbIPY
LwapTTapbl KesiHAe bikTuman 6onaabl.

AneKTp KO3FanTKbIWTbI

KyaTThinbik alHanbIn araTbiH aFbiH
OnekTpni  Temnepatypanbik XblnaamAabIfbl
KO3FanTKbILW HycKach!
B Makc. AFbIHHBIH MUH.
[K T] TeMﬂepaTypa XKbingamabifbl
MS402 - Bapnblifbl 40 °C 0,15 m/c
T40 Bapnbifbl 40 °C 0,15 m/c "
MS4000 60°C
T60 Bapnblifbl CankbiHaaTarbin 1,00 m/c "
KancblpMa opHaTty
KaxeT
T40 Bapnbifbl 40 °C 0,15 m/c "
60 °C 1,00 m/c "
MS6000 T60 Bapnbisi CankblHAaTaThIH
KancelpmMa opHaTy
Kaxet 0,15 m/c ?
MS6000P T60 Bapnblifbl 60 °C 0,15 m/c "
T50 5.5-37 50 °C 0,5m/c?
MMS6 T40 45 40 °C 0,5m/c?
T45 22-92 45 °C 0,5m/c?
MMS8000 T40 110 40 °C 0,5m/c?
MMS8000P T60 37-147 60 °C 0,5m/c?
T45 75-147 45 °C 0,5m/c?
MMS10000 T40 170 40 °C 0,5m/c?
T35 190 35°C 0,5m/c?
T45 147-190 45 °C 0,5m/c?
MMS12000
T35 220-250 35°C 0,5m/c?

"1 6ap (0,1 MMa) cbipTkbl MUHUManNAbl KbiCbIM Ke3iHae
2 2 6ap (0,2 MMa) MuHUManabl CbIPTKbl KbICbIM Ke3iHAe
5.4.1 AfblH XbingamMmabifbl

Qx 353
D2 - g2

V= [m/c]

Q w™¥c LbIFbiH

D wmm Kantama gnameTtpi Hemece yHFbiMa guameTpi

d wmm Copfbl gnameTpi

Kyambi 37 kBm MMS6 ywin (PVC opamdapsli),
Kyamsbl 110 kBm MMS 8000 xaHe Kyambi 170 kBm
MMS 10000 ywiH cylibiIKkmbIKMbIH MaKc.
memnepamypachl XoFapbi0a amaJsiFaH
mMaHOepdeH memeH 5 °C -ka 6os1adbl. Kyamabi
190 kBm MMS 10000 ywiH, kyambil 220 kBm-maH
250 kBm-Ka deliin MMS 12000/50 'y xaHe
MMS12000/60 'y ywiH memnepamypa kecmede
kepceminzeHHeH 10 °C-maH memeH 60s1a0blI.
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16. AKaynbIKTapAbl Taby xXaHe ot

Hazap
ayAapbliHbI3

Ezep coprbl OeHcaynbiK YWiH Kayinmi Hemece ynbl cylibiIKmbiKmapOobl Kalima altidayra KondaHbisca, 6yn copfbl
Js1acmaHfaH pemiHde KapacmbIpbinaosbl.

Byn xarpainaa xeHaeyre apbip eTiHiM ke3iHAe anganaTbiH CYMbIKTbIK XXeHIHAEr Tonblk ManiMeTTi anabiH-ana 6epreH xeH 6onaabl.

Erep ocbiHaan manimet 6epinmece, Grundfos dmpmachl xeHaey xypridyaeH 6ac TapTybl MyMKiH.

CopfbiHbl hUpMara kanTapyfFa 6ainaHbICThl WhIFbIHAAPAbI XibepyLui eTenai.

AkaynbiKTap

Cebebi

AKaynblKTapabl Xoto

1. Copfbl XyMbIC icTeMenai a)

CaKTaHﬂblprllJJTap XaHbIN KeTTi.

KbI3bIN KeTKEH cakTaHAbIPFbILUTapAbI aybICThIPY. Erep xaHa
caKTaHAbIpFbILTAp Aa Kbi3blN KeTCe, 3NEKTP XeniciHe
KOCbINbIMHbIH AYPbICTbIFbIH kaHe 6aTnansl cy eTnenTiH
kabengi Tekcepy kepek.

b)  TokTbIH Xepre XbinblCTayblH aBTOMaTTbl  KopfaHbIC aBTOMaTbIH KOCY.
axbipaTkbiw (KAK) icke kocbingsbl.

c) Kyart 6epyaiH XOKTbIfbl. YKeprinikti anekTpmMeH xababiKkTayLbl YbIMMEH

xabapnacbiHbl3.

d) OnekTpni KO3FANTKLILTHI KOPFaHbLIC OnekTpni KO3FranTKbILTLIH KOPFaHbIC aBTOMATbIH kanTa icke
6norbl icke KOCbInAbl. Kocy (aBToMaTTbl Hemece KonMeH). Erep Ko3fanTKbILTbIH,

KOPFaHbIC aBTOMaTbl KalTa icke Kocblfica, KepHeyai Tekcepy.
Erep kepHey Hopmanapfa caiikec 6onca, 1e - 1Th TapmakTapbiH
KapaHbI3.

e) KopfaHbic aBToamaTbl HeMece anekTpni KopfaHblC aBToaMaTTbl HEMeCe ANeKTPi KO3FanTKbILUThIH,
KO3FaNTKbIWTBIH TYRICTIPriwi akaynsl. TYRICTIpriliH aybICTbIPY.

f)  KocKblWw KypbInFbIHbIK akaysbIfbl. KOCKbILITBI XXeHAeYy HeMece aybICTbIpy.

g) bBackapy Ti3beri y3inreH Hemece akaynbl. JNeKTP KOCbINbICTapbiH TEKCEPY.

h)  OnekTpni KO3FaNTKbIWTbLI «KypFaK» Cy peHreiiH Tekcepy. Erep cy aeHreiti HopmagaH Tbic
XYPiCTEeH KopFay COpfFblHbIH KyaT 6epyiH 6onca, cy AeHreniH 6akbinay anekTpoaTapbiH/aeHren
CYAbIH TOMEH AeHreniHeH axbipaTThbl. peneciH Tekcepy.

i)  Coprfbl/cy eTneinTiH 6aTnansl kabenb CopfbiHbl/kabenai xxeHaey HemMece aybICTbIpy.

OyniHreH.

i)  KosranTkbiw axblpaTy Temnepatypacbl CopfblHbl Kapan-Tekcepy XaHe axblpaTy TemnepaTypacbiHa
6onbiHWa 6ackapy 6noreimeH XeTy cebebiH i3aey yLwiH keTepy KaxeT. CepBuUCTIK
TOKTaTbINFaH. opTanbikneH xabapnacbiHbI3.

k)  Copfbl KOpFaHbIC KYPbINFbICbIMEH KopfaHbIC KypbINfbICbIHbIH TeHLeynepiH Tekcepy. CepBUCTIK
TOKTaTbINAbl. opTanbikneH xabapnacblHbI3.

2. Copfbinap xymbic a) ApblHAbI KyOblpXKOnAaFbl XankbiLu JKankplwTbl ay.
icTeyne, 6ipak cy 6epy XabblK.
XOK. b)  CyAblH XOKTbIfbl HEMECE 3a TapMaKThbl KapaHbl3
pesepByapAarbl CyAblH TbiM TOMEH
MernLiepi.

c) CopfblHbIH Kepi knanaHbl xabblk kynae CopfblHbl 6eTKe KeTepy xaHe KnanaHAabl Xyy Hemece
OyfaTTanfaH. aybICThIPY.

d) Copyaarbl Topnbl cy3ri 6iTenin kangbl.  CopfblHbl 6ETKE KOTEpy XaHe TOprbl CY3riHi XYYy.

e) Copfbl ByniHreH. CopfbIHbl XeHOEY HemMece aybICTbIpy.

3. Copfbl TEMeHaeTinreH a)
OHIMAINIKNEeH XXyMbIC

icteyne.

Cy peHreiiiHiH 6omxamra kaparaHaa
TemeHzaeyi.

CopfblHbIH MOHTaXAbIK TEPEHAIriH apTThIpy, Apoccenaeyai
opblHAay HEMeCe COpFbiHbI TEMEHIpeK eHiMainikTeri 6acka
COpPFbIMEH aybICThIPY.

b)

KaTte aitHany 6afbITbl.

9.7.1 AlHany 6arbimbiH mekcepy-66iMiH KapaHbi3

c)

ApblHabl Ky6Gbipxonaga apmatypa
XapTblnain xabblk Hemece GyFaTTanfaH.

ApMaTypaHbl Xyy HEMECE aybICThIPY.

d)

ApblHAbI KyObIpXKon XapTbinan nanMeH
BiTenreH.

KyGbIpAbl )yy HemMece aybICThIpy.

CopfbIHbIH Kepi KnanaHbl )xapTblnan
OyfFaTTanfaH.

CopfblHbl 6eTKe KeTepy XeHe knanaHgbl Xyy Hemece
aybICTbIPY.

Kybbip>xon MeH copfbl NanmeH (banwwblk
GernwekTepiMeH) xxapTbinaw GiTenreH.

CopfblHbl BeTKe KeTepy XXaHe XYy HemMece aybICTbIpy.
Ky6bipxonapl Xyy.

Copfbl OyniHreH.

COprIHbI XeHaey Hemece aybICTbIpy.

Kybbip>xonaaH cy ary.

K¥6blp)KOJ'I,EI,bI TEKCepy XaHe XeHaey.

ApblHAbI KyObip>Kon GyniHreH.

ApbIHAbI KYGbIpXKONAbl aybICThIPY.
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AkaynbiKTap Cebebi

AkaynblKTapabl X0

4. ©re xmi icke Kocy- a)

ceHpipy. apacblHAafbl abipma ThiM a3.

Icke KOCYy MEH TOKTaTy KblCbIMbIHbIH,

AlibipMaHbl apTTbIpy. AXbIpaTy KblCbIMbl apblHAbI BakTafbl
XYMbIC KbICbIMbIH@H acnaybl Kepek, an iCke KOCY KbICbIMbI CY
6epyaiH KeTKinikTi MenLwepi kamTamachl3 eTinyi ywiH
COHLUama Xofapbl 60Mnybl kepek.

b) Cy peHreiiH 6akbinay anektpoarapbl

Hemece pesepByapaarbl AeHren

Gakblnay peneci kate opHaTbIIFaH.

[lypbic icke KOCy aHe axblpaTy YLUiH anekTpoaTapabiH/
[OEeHren peneciHii apacbliHAafbl apanbikTapabl peTTey.
KapaHbi3 Cy geHreiiH 6akbinay anektpoarapbiHa/geHren
peneciHe Tenkyxart, KypacTbipy XaHe naganaHy 6oMbIHLWA
HyckaynbikTbl. Erep TokTaTynapabliH/icke KocynapabiH
apacblHAafbl apanblkTapAbl aBTOMaTUKaHbIH KeMeriMeH
e3repTtyre 6onmaca, Copfbl OHIMAINIriH apbiHAbI KNanaHAabl
xaby xonbiIMeH TeMeHaeTyre bonaapl.

c) KepiknanaHHaH xapTbinan awblk kynge CopfblHbl 6eTke KeTepy xaHe KnanaHAabl Xyy Hemece
CYAbIH XbINbICTaybl HeMece byFaTTanybl. aybICTbIPY.

d) BakTafbl 6acTankbl KbICbIM TbiM TOMEH.

BakTarbl 6acTankbl KbicbiMAbl 6aKTbl KypacTbipy XaHe
nanganaHy OoMbIHLLIA HYCKaynblkka CONKeC Ty3eTy.

e) bBak TbIM KilKkeHTaw.

BakTbIH CbiNbIMAbINbIFbIH 6AKTEI aybICTLIPY HEMECE
KOCbIMLLIA GaKTbl OPHATY XONbIMEH apTThIpy.

f)  MembpaHanbl 6ak GyniHreH.

Mem6paHanbl 6akTbl TEKCEpY.

17. TonbiMaayuwbl 6ynbimaap*

CankblHAATy KanTamachbl

OneKTpni KO3FanTKbIWThl OHTaWmMbl CankblHAaTyMEH, arpeccuBTikK
CyMbIKTbIKTapAbl KanTa angay KesiHge KOppo3usAnblK KOpFaymeH,
ANEeKTPINi KO3FANTKbIWTbI KOKbIpraHyaAaH XaHe TyHbanapabiH,
nanga 6onyblHaH HEMece OfaH LaH KOHy4aH KopFayMeH
KamTamachl3 eTy YLiH opHaTbinaabl.

Eki onbikneH
kabenb yWwiH eTneni hnaHeu.

XanfacTbipfbil pe3bba - pe3bba

Tepmouwerimai kabengik mydTa

OnekTpni KO3FanTKbIW kabeniH 6aTnansl kabenmeH caHbinaychl3
KOCY YLUIH.

Kabengik mydTa axbipamanbi

OnekTpni Ko3ranTKblW kabeniH 6aTnansl kabenMeH caHbinaychbl3
KocCy yLWiH. Bip- xaHe ken TanwbikTbl Kabenaep yLwiH
KongaHbinagsbl.

Ka6enpik mydTa Kynfbiw
OnekTpni KO3FanTKbILW kabeniH cy acTbl kabenmeH caHblnaycbl3
KOCY YLiH. KOCbINbIC XMbIHTbIKTaH XeniMMeH Xabbinaabl.

Kabengi Tipeyiwke 6ekiTyre apHanfaH KambITTap

Opbip 3 MeTp caiblH opHaTbINaabl, y3blHAbIFbl 7,5 M TecinreH
pe3eHke TacnagaH xaHe 16 TynmeaeH Typaabl. Bip XuUbIHTbIK
45 m Tipeyilwke ecenTenreH.

Cysri, KanTanfaH KambITTap

Ka6enmeH Pt100/Pt1000 TepmogaTuuri

PR5714 peneciHiH Hemece MP204 anekTpni KO3FanTKbILbIHbIH
KelweHaik 6ackapy 6norbiHbIH KOMEriMeH Kbi3bln KETYAEH
KOpFayAbl )XaHe TeMnepaTtypaHbl 6akbinayabl Xy3ere acblpagpl.
Kabenb y3biHAbIFLI 20 /40 /60 /80 /100 m.

MoHTaXAabIK Tyhpeyiw

MS402, MS4000, MS6000, MMS10000, MMS12000 TypiHgeri
3anekTpni Ko3ranTkpiWwTapFa kabenmeH Pt100/Pt1000
TepMoAaTuuriH opHaTyFa MyMKiHZiK 6epefi.

Pt100/Pt1000 TepmopaTtuwuri ywidH PR5714 pene-typneHgipriwi

Pt100/Pt1000 gatyuridiH curHanbiH 4-20 MA ananorTik
curHarnbiHa HeMece penenik curHanfa TyprneHgipyre apHanfaH.

Pt100/Pt1000 TepmoaaTumK KabeniH y3apTyra apHanfaH
XMUBIHTBIK

[aTunk kabeniH TepmoLLerivai caHpblnaychl3 KOcy YLUiH.

Pt1000 paTuunriH 6eKiTy XXUbIHTbIFbI

CbipTKbl EPR (3TMNEH-nponuneHAik kKay4yyk) opafbilineH
TML-B ko3franTkbilwTapbiHbIH Kabengepi

MS 402 (10/15/20/30/40/50/60/70/80/90/110/ 120 m)
KO3fanTKblWbl YWiH 6aTnansl kabenre apHanfaH ictikweni4 G 1,5
kabeni.

MS 402 (1,7 /2,5/5/ 10 m) Kko3ranTkpiwbl ywiH 6aTtnansl kabenre
apHanfaH icTikweci3z 4 G 1,5 kabeni.

MS 4000 (10/20/30/40/50/60 /70 m) KO3FanTKblLbl YLUiH
6aTtnanbl kabenre apHanfaH icTikweni 4 G 1,5 kabeni.

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

MS 4000 (50 /80/ 130/ 150/ 170 m) KO3FanTKbILWbI YLLiH BaTnanb
kabenre apHanfaH ictikweni 4 G 2,5 kabeni.

TecdpnoHAbl cbipThl opafrbiwneH MNTAI Ko3FanTKbIw
kabenpepi

Batnansl kabenre (10/20/30/40/50/60/70/80/90/100/
110/ 120/ 200 m). apHanfaH icTikweci3 4 G 2,5 kabeni.

CbipTKbl EPR (3TMneH-nponuneHAaik kay4yyk) opafbilineH
TML-B Ko3fanTKbiWTapbIHbIH Kabenaepi

Batnanel kabenre apHanfaH (10 /20 / 30 m) icTikweci3 4 G 6,0 kabeni.

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

ArpeccuBTiK CyMbIKTbIKTapFa apHarnfaH kabenb XUbIHTbIKTapbl.

SP-NE 6atnanbl copfbinapbl ywiH. KUbIHTbIK 4 X 2,5 MM?
TednoHablk (PTEF) kabbikwana, anekTpni Ko3FranTKbILLKa KOCyFa
apHanfaH icTikwemeH 6atnanbl kabengeH Typaabl.

Bartnansbi kabenb

Cy oTKi36eMTiH KabbIKWaaarbl kKabenb
AybI3 cyfa KonaaHy YLiH xapamabl.

TemnepaTtypa AaTuuriHiy kabeni

AHoaTtbl Tacnanap
CoOpFbIHbIH XX8He 3MeKTPIi KO3FanTKbIWTbIH CbIPTKbI 6eTiHe
KOpPO3MAbIK KOpFay YLiH OpHanacTbipbinagbl.
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(Z)1) emiecey

Coprfbinapasbl 6ackapy cepeci, Aepektepai 6epyaid
moaynaepi MeH uHTepdencrepi, kelweHAik Kopray
KYPbINfbICbl (KOPFaHbIC 6MOrbI) XUinik TypneHAipriw,
GipKanbINTbl KOCY KYPbINFbICbl, KOHAEHcaTopnap 6norbl, ToK
TpaHcdopmaTopbl, cy3rinep

(kapaHbI3 TuicTi xxababikka Tenkyxart, KypacTbipy xaHe

navifanaHy 6oiblHLWA HYCKaynbIKTbI).

* AtanfaH bynbimaap xabablKTblH CTaH4APTThbl ToNbiMaayFa /
XKUBIHTBIKKA EHri3ifniMereH, Kocankbl Kypblnfbl (kepek-xapakTap)
6onbin Tabblnaabl XaHe xekenen Tancelpbic 6epineai. Heriari
epexenep MeH Tanantap LapTtTa kepceTineai.
TonbimaayLwbinap XeHiHAe TONbIK aknapaTtTbl TidsimaemenepaeH
Kap.

ATanfaH Kocankbl KypbInfbl XXabablKTbl TONbIMAAYLWbINAPAbIH
(KMBIHTBIKTbIH) MiHAETTI aneMeHTTepi 60nbIN Tabbinmanab.

Kocankbl KypbInfFblnapAblH XKOKTbIFbI Oflap apHarnfaH Herisri
XababIKTbIH XXYMbICKa KabineTTiniriHe acep eTnengi.

18. BynbiMAbl Kagere xaparty

Kypan KyniHiH Heri3ri WwekTik WwapTTapbl 60nbin TabblnatbiHAap:

1. XXeHAey HeMece anmacTbIpy KapacTblipblnMaraH 6ip Hemece
GipHelue kypamaac 6enikTepAiH iCTeH LWbIFyb;

2. nanpanaHyabl 9KOHOMUKAIbIK XXOHCi34iKke aKerin CoKTbipaTbIH
XeHOey MeH TeXHUKanbIK KbI3MeT KepceTyre KeTeTiH
WbIfbIHAAPAbI apTThIPY.

Byn xabablK, COHbIMEH KaTap TopanTapbl MeH benLwekTepi
3KoNorus canacblHAarbl XeprinikTi 3aHHama TanantapbliHa
CoViKeC XMHanbIN KaAere xapaTbinynapbl Kepek.

19. DanbiHpaywbl. KbiaMeTTik Mep3imi

OanbiHoayLwbl:
Grundfos Holding A/S,
Poul Due Jensens Vej 7, DK-8850 Bjerringbro, Janua*

*HaKTbl AaliblHAAYLWbl €N XabablKTbiH dupmarnblk
TakKTanwacblHAa KepceTinreH.

[anbiHaayWbIHbIH yaKineTTi Tynfacol:

«MpyHadoc Kasakctan» XKLIC KasakcTaH,
050020, Anmartbl K., Kek-Tebe wafblH aygaHsl 2,
Kbi3-XKibek keLw. 7.

YKababIKTbIH Kbi3aMeTTik Mep3imi 10 Xbingbl Kypanapl.

TaravblHOaNFaH KbI3METTIK Mep3iMi agkTanfaHHaH KewiH,
XababIKTbl NanganaHy atanfaH KepceTKilUTi y3apTy MyMKiHAIr
XOHiHOe WwelliMm KabblngaraHHaH KeliH xanfaca anagbl.
XKabablkThl aTanfFaH Ky>aTTblH TananTapblHaH epekLleneHeTiH
TaranbliHAany 6ovbiHWwa naganaHyra xon 6epinmengi.

YKababiKTbiH KbI3METTik Mep3iMiH y3apTy GolbIHLLA XyMbICTap
agampaapablH eMipi MeH feHcaynbifblH, KopLuaFaH opTaHsbl
KOpFayfa apHanfaH Kayincisgik TanantapbiH TOMEHOETYCi3
3aHHaMa TananTapblHa CaMKeC XYpridinynepi kepek.

TexHukanblk e3repictepaiH 6onybl bikTUman.
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20. KanTamaHbl Kagere xxapaTy XeHiHAeri aknapart

Grundfos komnaHusicbl KONAgaHaTbIH KANTaMaHbIH Ke3 KenreH TVpiHiH TaﬂﬁanaHybl Typanbl Xannbl aknapaTt

KanTama Taram eHimaepiHe Turisyre apHanmaraH

Kantamanap/kocbimila Kantay
Kypangapbl ganbiHaanaTbiH
MaTepuanablH apinTik 6enrici

KanTamanap/kocbiMwa Kantay

Kantay matepumanbl
KypanaapblHbIH aTaybl

(rodpprieHreH kapToH, kafas, 6acka KapToH) BeKITKILTEP, TONTLIPMA MaTepUan

Karas BeH KapToH KopanTtap/xawikTep, cansimaap,
Tecemernep, canmanap, Topnap, Z s

XKowiktep (araw TanwelKTbl TakTanapaat
CypekTep MeH afall matepuangapsbl KacanfaH Lepe XaHe TakKTan),
(aFaw, TbIFbIH) TabaHablKTap, Topramanap, anbiH6anbl

epHeynep, Taktanap, 6ekitkiwTep

(TbIFbI3ObIFBI TOMEH YKabbliHaap, kanTap, Tacnanap, nakeTTtep,
NONUITUMEH) aya-KkenipLikTi ynaip, 6ekiTkiwTep

BekiTkiw Tecemenep (Tacnanbl
(TBIFBI3ABIFbI XKOFapbI maTepuangapaaH xacarnfaH), OHblH iWwiHAe
NonNunaTuneH) aya-kenipLuikTi Tacna, 6ekiTkiTep,

TONThIpMa MaTepuan

Mnactuk

MeHonnacTTaH xacanfaH 6ekiTkiw
(nonucTtupon) Tecemenep

KKypamAacTuipbinFan kanraua «CkuH» TMNTi KanTama
(kaFas xoHe KapTOH/MNacTuk)

C/PAP

KanTamaHblH XaHe/HeMece KocbiMLLa KanTay KyparbliHbliH TaH6anaysliHa Hasap aygapyabl eTiHeMi3 (OHbIH KanTamaHbl/KocbiMLLa KanTtay

KypanbiH AavibiHAayLWbl 3aybIT apKbibl 6enrinenyi kesiHae).

KaxeT 6onfaH ke3ae, Grundfos komnaHusicel pecypcTapAbl YHEMAEY XaHe 3KONOorusnblk TMiMAINiKk MaKkcaTbiHAa NankganaHbinfFaH
KanTamaHbl )XaHe/HeMece KOoCbIMLLa KanTay KypanbiH KanTa KongaHybl MyMKiH.

[anbiHaayWwbIHbIH WeLliMiMeH KanTamMa, KOCbIMLLa KanTay Kyparbl )xaHe onap garbliHOanfaH matepuangap aybICTbIpbinybl MYMKiH.
MaHbI3gbl aknapaTTbl ocbl Tenkyxat, KypacTbipy xaHe nanganaHy 6oibiHLWa HyckaynblKTbiH 19. JalbiHdaywbl. Kbiamemmik mep3imi
BGeniMiHae KepceTinreH ganbiH eHIMHIH, AaiblHAAYLWbICbIHAH NbICbIKTayAbl eTiHeMi3. Cypay Ke3iHAe eHiM HeMIpiH XaHe ababIKTbl
OanbiHAayLWbl engi kKepceTy Kepek.
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(9)) enciqadigay

Kbipreizua (KG) Macnopt, Kypoo xaHa nanganaHyy 60toH4Ya KOMAOHMO

MA3MYHY

Ber.
1. Kooncy3ayk TexHukacbl 60l0H4Ya kKepceTmenep 48
1.1 [okyMeHT Tyypanyy xannbl maansimat 48
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Kanpa xxabayy xaHa nasapgoo 49
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2. Tawyy xaHa cakToo 49
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51 TaHnrak 51
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8. Kypoo 52
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8.2 [lampganaHa TypraH xepre OpHOTYY 53
8.3 CopKbICMaHbIH/3NEKTP KblAMbINAATKbIYTEIH AuameTpn 54
8.4  TYTYKTYK Kowyy 54
8.5 CopKbiCMaHbl keTepyy 54
8.6 Kabenaw 6ekutyy 55
8.7 CopkbiCMaHbl TYLWYPYY 56
8.8 Kypoouy TepeHank 56
9. dnekTp XabayycyH TyTawTbIpyy 56
9.1  KblWTbIK ©3repTky4y MeHeH nanganaHyy 56
9.2  3neKTp KbIMbINAATKbIYTbI KOProo 58
9.3 YarbinraHgaH Koproo 58
9.4 Kabengu taHgoo 59
9.5 MS 402 6up casanyy anekTp KbliMbINGATKbIYThI
Galkapyy 59

9.6  Bup casanyy anekTp kbiiMbINgaTKbIYTapabl TyTaWThIpyy 59
9.7  Yu dasanyy anekTp KbliMbIngaTkelTapabl TyTawTblipyy 60
9.8 OnekTp KbIMMbINAATKbIYTLI )XaHa kabengu Tekwepyy 62

10. MawmpanaHyyra Kuprusyy 63
11. MawnpanaHyy 63
111 MuHMMangbiK Ybirbim 63
11.2 TyTawTbipyynapAbliH XbILTbITbI 63
12. TexHuKanbIKk TeNnee 64
13. MawnpanaHyypaH ubirapyy 64
14. TemeHKy TemnepaTypanapaaH KOproo 64
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15.2 CopaypynraH CyloKTYKTyH TeMmnepartypachbl/

My34aTyyuyy CYIOKTYKTYH arbiMbIHbIH biNAaMAbIrbl 64
16. By3ykTykTapabl Tabyy xaHa oH[00 66
17. TonTtompoouy 6yrompap* 67
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19. [Oasppoouy. Mutee meeHeTy 68
20. TaHrakTbl Kanpa KepekTee 6olHYa MaanbiMaT 69
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Sckepmyy

XKa63dyyHy Kypoo uwmepuHe KupuwyyoeH
MypOa, ywyn 00OKyMeHm MeHeH XaKwbinan
maaHbIwbIn Ybi2yy Kepek. a6dyyHy Kypoo xaHa
natidanaHyy ywyn 0oKyMeHmmuH mananmapbiHa
JKaHa xepaunukmyy 4eHemoep MeHeH
apexesniepae binalibIK Xyp2y3ynyuwy Kepex.
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1. Kooncy3ayk TexHukacbl 60t0H4Ya
KepceTmenep

Sckepmyy

Ywyn x%a6dyyHy naiidanaHyy 6yza 3apbis
60s120H 6unumMu xaHa maxpbilibacbl 60/120H
KbI3Mamybinap mapabblHaH Xypay3ynywy
Kepek.

HeHe-my4ecy, akbin-3c XakmaH
MYMKYHYYJIyKMepy YeKkmes2eH, Kopyycy XaHa
yayycy Hayap adamdapza 6yn xa6dyyHy
natdanaHyyaa xos 6epunbewu 3apbii.
Bandapza xa6dyyHy naiidanaHyyza mbioy
canbiHam.

11 [JoKyMeHT Tyypanyy xannbl MaanbiMaTt

MacnopT, Kypoo xaHa narganaHyy 60HYa KongoHMO Kypoozao,
nanganaHyyga xaHa TexHuKanbIK >xakTaH Tenneeae
aTKapbInyyyy NpuHUMNManablk KepceTMenepaeH Typar.
OwoHAyKTaH, Kypoo XaHa nanganaHyy angbiHaa, Tenneedy
Kbl3MaTybinap aHa kepekTeevynep anapabl MUNAETTYY Typae
n3nngen Ybirbilbl Kepek. Yiyn AOKYMeHT ap AanbiM xxabayyHy
nanganaHraH xxepae TypyLuy Kepek.

1. Kooricy3dyk mexHukachl 6otoH4Ya kepcemmernep benymyHae
KENTUPUIITEH KOOMNCY3YK TEXHUKACBIHbIH >Xanmnbl KEPCOTMONOPYH
raHa caktabactaHn, bawka 6enymagepae 6epunreH atanbiH
KepceTMenepAay Aarbl CakToo Kepek.

1.2 Bylomaarsl cMMBONAOPAYH XaHa XasyynapAblH
MaaHunepu

XabayyHyH e3yHaery kepceTmenep, Mucansl:

* annaHyyHyH 6arbiTblH KEPCOTKOH BarbITTOOY,

* copaypynraH Yyevipere 6epyy y4yH OpryTyy4y KenteTyTyKTyH
6enrucuy,

anap 6apablk ydypnapaa okyraHra MyMKyH 6onryaan Taptunte
Xanraibin, cakTanbilibl Kepek.

1.3 Tenneeuy KbiamaTuyblnapAblH KBanugukaumuscbl
»KaHa oKyycy

XKabayyHy naviganaHyyHy, TeXHUKanbIK TEMNOOHY XaHa
KOHTPONAYK TeKwepyynepay, OLIOHAOW dne OPHOTYYHY aTkapraH
Kbl3aMaT4blnap binanbIKTyy kBanudukaumnara 33 6onyLly Kepek.
KblaMaTyblnap >x00MKepUYnnnk TapTkaH XaHa ke3emMenaereH
macenenep, OLIOHAOW 3ne anapAblH MUNAETTEPU
KONAOHYYYynap MEHEeH TaK aHbIKTanblLbl Kepek.

1.4 Kooncy3ayk TexHUKacbl 600HYa KepceTMenepay
cakTabaraHgaH Kenun 4blKKaH KOPKYHYUTYyy
KeceneTtTtep

Kooncyaayk TexHukachkl 60t0HYa kepceTMenepay caktabaraHablk

TOMOHKYNIepre anbin KeNULWKN MYMKYH:

* afaMAblH canamaTTbirbiHa XXaHa eMypyHe KOOnTyy

keceneTTepau;

*+ alnaHa-4enpe YUYYH KOPKYHYUTYH xaparnbillbl;

* 3bIAHABIH OpAYH TONTYPYY Y4yH 6apabik Kenunamk

MUNAETTEHMENEPANH 3KOKKO YblrapblnbiLbl;
* xabayyHyH maaHunyy yHKUMSIapbiHbIH nwteben kanbiwbl;
+ BenruneHreH TexHUKanbIK TENNee xaHa OHA00 bIkManapbIiHbIH
Kapakcbi3apirsl;

* 9NeKTp XaHa MexaHuKanbik akTopnopAoH KbiaMaTkepnepauH
©OMYPYH® XaHa AeH COonyryHa KopKyHy4yTyy abanablH naiga
6onyycy.



1.5 Kooncy3ayk TeXHUKacblH CaKTOO MEHEeH UliTepau
aTkapyy

NwTtepan atkapyyaa 6yn 4OKYMEHTTE KENTUPUATEH KOONCY3ayK
TexHukacbl 6oloHYa kepceTMernep, KOoMncy3ayK TEXHUKACh
60toHYa yuypaarbl ynyTTyk KepceTMenep, OLOHAO0N ane uwtepam
aTkapyy, xabayyHy nainganaHyy xaHa kepekteedyaery
KOOMncy3ayk TexHuKackl 6oloHYa NYKU KepCceTMerep cakTanblLLbl
Kepek.

1.6 KepekTeeuy xe Teineeuy KbiaMmaTubinap y4yH
KOOMNCYy3AyK TeXHUKachl 600HYa KepceTmenep

>Kabayy nanganaHbinbin xxaTkaH 60Mco, nwten xaTkaH
TYNYHOOPAYH XaHa 6enykTepayH KOprooyy TOCMOMNOpYH
axblpaTyyra Tbily canbiHarT.

OneKTp aHeprusckl MeHeH bannaHblLLKkaH KOPKYHy4TapAbIH
nanga 6onyy MyMKYHYYNYKTOPYH >0ty 3apbin (Mucansl,
[MY3HMH xaHa aHeprus MeHeH Kamcbi34004Yy XePruankTyy
vwkKaHanapAblH KOPCOTMENepYH TOMYK Kapan YblKKbINa).

1.7 TexHMKaNbIK TENJIOOHY, KAPOOHY XKaHa KYPOOHY
aTKapyyAa Kooncy3ayk TeXxHMKacbl 60lo0HYa
KepceTmenep

KonaoHyy4y TexHuKanblk Teirnee, KOHTPONAYK TeKLepyYY, Kypoo
60toHYa MWTepAUH BapabIrbiH YLLYM XyMyLITapabl aTkapyyra on
GepunreH xaHa naganaHyy, Kypoo XeTEKUYUIUIY MeHeH
KETULITYY AEHra3n4e TaaHbILWbIN YblKKaH KBanudukauuanyy
agucTepaMH aTkapyycyH KaMcbl3 Kblyyra TUALL.

Bapablk NwTep MUNAETTYY TYPAS Xabayy edypynreH yuyypaa
KypryaynyLy kepek. Xa6ayyHyH ULLIMH TOKTOTOOPAO XabayyHy
OPHOTYY XaHa UTeTyy GotHYa KOPCOTMOe4e KaMThIMraH
vLI-apakeTTep TapTUGK cakTanbiLbl KEpek.

Ww askTaraHaa 6apablk anbiHraH KOproovy xxaHa cakToouy
»abayynapabl kanpa OpHOTYY Xe KYWryayy Kkepek.

1.8 ©3 anabliH4a KowWyMYa TYMYHAepAY XaHa
6enykTepay kanpa xabayy xaHa Aaspaoo

Xabayynapabl eHAYPYYUYHYH raHa ypykcaTbl MEHEH Kaipa
OPHOTYM e MOANMPUKALIMANOOro MyMKYH.

dupmaHbIH KoWwyMYa TYNYHAePY XaHa 6enykTepy, OLWOoHAO0N ane
Aasppooyy oupmMa TapanTtaH ypykcaT 6epunreH Tontomaop
naviianaHyyHyH ULIEHNYTYYNYIrYH KaMCbI3400 YYYH TaHAanrax.

Baluka eHaypyydynepayH TYNYHASPYH xaHa 6enykTepyH
KOJNAOHCO HaTblkanap y4yH 4asipaooyy XKOOMNKePYUIMK
TapTyyAaH 6aw TapTbibl MYMKYH.

1.9 XXon 6epun6ereH uwTeTyy WapTTaMmaapbl

6. KondoHyy mapmaebl 6enymyHae kapanraH hyHKLMOHanablk
nwTeere binavblk raHa KONAOHYNraH yyypaa atanraH xabayyHyH
navijanaHyy MLWEeHUYTYYNyryHe kenunguk 6epunet. bapabik
yyypnapga TexHukanbslk 6epunmenepae kepCceTynreH YekTyy Xon
BGepunreH MaaHunep ce3cys caktanyyra TUANLL.

CopKbiCMaHbl 371eKMP KbIUMbI10amKbIYmbl
¢hazanapOobiH KblliwalblWbIHaH XaHa
JKO20JIywyHaH, aulbIK4a JXYKmeMOeH,
a3bIkKmaHObIpyy4yy mapMaKmblH MOM6H Xe
JKO20pYy YblIHasyycyHaH KOp2ooyy Hepcesiepcus
(KbIliMbITIOamKbIYMbI) KOP200 a8MoMamabl e
JKbIITYYIYK pesiecu, e owoJs CbIKmyy)

Konyn natidanaHyyea mbitoy canbiHam!

OYyPYHY3 | Byn mananmbl amkap600 COpKbICMaHbI
naiidanaHyy wapmmapbiH 6y3yy 6osyn
acenmesiem xaHa copkbicMaza 6os120H
kenunduk mokmomynam. CopKbICMaHbl
Kepcemysi2eH KOp200Cy XOK nalidanaHzaHoa
aHbIH 6y3ynywyHa 6on2oH 6apobik
JKOOMNKePYUIIUK aHbIH asikKbl KOJIOOHYYYYyCyHa
JXyKmesnem.

2. Tawyy XXaHa caKkToo

XKabayyHy ycTy xabbinraH BaroHAopao, YCTy xabblk yHaanapaa,
aba, cyy e AeHU3 apKblnyy XeTKUPYY Kepek.

XKabayyHy XeTkupyy WwapTTapbl MexaHukanbik akTopnopayH
Taacup atyy 6enyryHae MAMCT 23216 6otoHuya «C» TobyHa
Tyypa Kenyyre TmiuL.

Tawyy yuypyHAa TaHraktanraH xabayy opAayHaH Xbinbin
KeTneLun y4yH, an TpaHCnopT kapaxaTtTapbliHaa bekem
BEKNTUMNLLN KEePEK.

XabayyHy cakTtoo waptTtapbl MAMCT 15150 «C» TobyHa aan
Kenuw Kepek.

Makcumanayy 6enruneHreH caktoo MeeHeTy 1 xbin.
CopKbICMaHbl CaKTOO0 KOHCEPBALIMANOO Tanan KbinbiH6anT.

CakToo TeMnepartypachbi:
Copkbicma: -20 °C taH +60 °C yennH
OnekTp KbinmbiNngaTkbly: -20 °C 6awTan +70 °C YyenuH.

OneKTp KbiMbINgaTKblYTap XabblK, Kyprak >xaHa XakLbl
XenpeTunyydy opyHxawga caktanyyra TUAnLL.

MMS anekmp kbiliMbin0amKblYmapbiH
€caKmoodo KoJ1 MeHeH 3/1eKmp
KbIUMbIT0amKbIYMbIH 8asibIH 6up atida 6up
Kenyn | xosydaH a3 amec komopyy kepek. dezepde
GYPYHY3 | astlekmp KbiliMbIndamKbld 6Up XbindaH Ken
cakmarsca, aHbl KypooOOH Mypda afiekmp
KbIlUMbI10amKbIYmMbIH alinaHyy4dy 6esykmepyH
axbipamblin XaHa mekuepyy 3apbil.

OneKTp KblMMbINAATKbIY KYHAYH TUKE TUArEH HyprapbiHbIH
TaacupuHe ayywap 601600ro TUTAULL.

MapanaHbinraHgaH KMAMH COpPKbICMa arperaTtbiH cakTaraH
y4ypAa, TOHyn KanyyaaH KOProoHy Kamcbl3 Kblyy Xe TOMeHKY
TemnepaTypanapra TYpykTyy MOTOP CYIOKTYryH nanganaHyy
3apbin.

Orepae MOTOp TaHrakTaH YblrapbinraH 605co, aHbl
ropuM3oHTanablk abanga Tunewenyy TasHblMTapAbl KONOOHYY
MEHEH e BanablH MyMKYH GOIOH Kbliiatonapra »xors
6epbereHpen BepTukangyy abanga cakToo Kepek.

CopKbICMaHbIH TOTOJIOHYY e KyNoO MYMKYHYYIYTYH 0K KblIyy
3apbin.

TasiHbIYTapaarbl CopkbicManapbl CakToo bikmachkl Puc. 1cyp.
KepPCOTYNreH.

TMOO 1349 2495

Puc. 1 Caktooo copkbicMaHbIH abanbl

3. JdokymeHTTeru 6enrmnepauH xxaHa
XasyynapAablH MaaHUCH

Sckepmyy

Ywyn kepcemmenep cakman6aca, adamMoapObiH
0eH cooJly2yHa KOPKyHy4Ymyy kecenemmep
JKapanbilWbl MYMKYH.

Ackepmyy

Byn kepcemmesniepdy cakmabazaHda anekmp
moayHaH Xana 4Ye2yyHyH ce6enmepu xaHa
adamOapObIH ma20obipbl, calaMmammabiabl YYYH
KOPKYHYy4Ymyy KkecenemmepoeH 60o5yn Kanblwbl
MYMKYH.

XKa6dyyHyH uwmebel kanyycyHa, owoHOol 3s1e
6y3ynyycyHa cebenkep 6os120H amkapblnbaz2aH
Kooncy30yk mexHUKacbIHbIH KOPCOMmMMesepy.
XKa6dyyHyH uwmewuH xxequndemurn, KOorcy3

natidanaHyyHy kamcbI30004y CyHywmamanap

JKe KepcemmeJsiep.

KeHyn
GypyHy3
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4. Byrom Tyypanyy xannbl MaanbiMaTt

Yuwyn gokymeHT Grundfos MS/MMS e Franklin yekTypynme
ANeKTP KblMbINAaTKbl4Tapbl MEHEH ckBakuHanblk SP, SPE,
SPM copkbicManapbliHa KongoHynar.
Srepae copkbicma Grundfos MS xxe MMS TeH aribipmanaHraH
3MeKTP KbIMbINAATKbIY MEeHeH xababinraH 6onco, anekTp
KbIMMbINAATKbIYTBIH TEXHUKANbIK 6epunmenepu ywyn
KonpgoHmopo kenTupunreH 6epunmenepaeH abipManaHbiLbl
MYMKYHAYTYH 3CKe anblHpl3.
CkBaxuHanbik SP, SPE, SPM copkbicmanap 4 gionmaax (DN 100)
GaluTanraH AuameTpu MeHeH CKBaXuHanapaa opHOTYY Y4YH
apHanraH xaHa 280 mM3/c YelinH 6epyyHY Kamcbl3 Kbinar.
Grundfos DIN W.Ne1.4301 (AlISI 304) maTepuan, XpOM-HUKeNAyy
6onoTToH gasipaanrad SP (SP 1A- SP 215) copkbicmanapblH
xeTknpeT. Mysaak cyyHy e xnopuanepamn a3 KaMTbiraH CyyHy
copaypyyaa 6yn )oropky ackMpyyre xaHa kopposusira
TYPYKTYYNYKTY KAMCbI3 Kblnar.
ArpeccuBayy CylOKTyKTapAbl COPAYPYY YUYH XXOropKy
nermpreHreH xpom-Hukenayy 6onoTToH xacanraH copkbicManap
XeTkupuner, atan anTkaHaa:

- SP...N/SP A...N cepusiCbiHbIH COpKbiCManapbl,

DIN W.Ne1.4301 (AISI 316) maTtepuansi;
— SP...R/SP A...R cepusicbiHblH copkbicManapsl, DIN
W.Ne1.4539 (AISI 904L) maTepuansi.

OwwoHAoM ane copKbiCMaHbl KaTOAAYK KOProo YYYH LIMHK aHoAy
MEeHeH TONTOMAOOHYH BapuaHTbl 60nyLy MyMKYH. AHbl Mucansl,
[eHN3 CYYCYH Copaypyy YYYH naiganaHyy MakcaTTyy.
HedT eHymaepyH KaMTbiraH arbiHAbl Cyynapabl Tazanoo
TexHonorusicelHaa nanga 6onyydy esreye Tanantapabl atkapyy
y4yH SP...E cepusicbiHbIH COpKbICManapbl KONAoHynar, anapaa
XpOM-HuKenayy 6onoTTy, BUTOHAY, TernoHay XaHa KepMUKaHbl
KaMTblraH MaTepuanaapablH KelngaTt ONNoHYLWTYpynraH
KoMBUHaUuMACkI Xy3ere awblpblnraH. bapaslk xxoonTyy 6enykTep,
Mucansl, Ban, XyMyLUYy 6HreneK xxaHa aparnbik Kamepanap
XpOM-HuKkenayy 6onoTToH gaspaanraH. OnekTp kabengepaunH
TednoH kanTarblybl 6ap. Tbirbl3400N0OpP KOpPO3usira xaHa
XUMUKaTTapAblH TaaCMpUHE ©3reye XOropKy TYPYKTYYIyKKa 33
60nroH MaTepuangaH, an 3Mu NOALIMNHUKTEP - KEPMUKA MEHEH
KaTyy KyMMacblHblH KOMOMHALMSACBIHAH aTKkapbInraH.

ATaiiblH 4ONGOOPNOHIOH YOKTYPYIME 3KOMNOrUAbIK
SP A...NE, SP...NE
copKblCManap xvMMukaTTapAblH XXaHa MavinapablH cyyaarbl
3pUTMENepuHUH TaacupuHe TypykTyy 6onot. Copkeicmanap:
— TalwTaHAbl Xannap;
- XMMuUKaTTapablH Kamnanapbi;
- ©Hep XaW uwkaHanap;
- rapaxpgapablH xxaHa 6eH3VH Kyloy4y KoroHKanap xauratukaH
Xepriepae XyKTypynran/6ynraHraH xep acTbiHAarb
cyynapabl copaypyy YYYH apHanraH.

Tysynywy

Copkbicma arperatbl 1-COpKbICMaHbIH rngpasnukanbsik 6enyryHeH
XaHa 2-4eKTYPYNreH anekTp KbliMbingaTtkeldtaH (Puc. 1cyp. kapa)
Typat. COpKbICMaHbIH aHa 3NeKTp KbIMMbINAaTKbIYThIH Banjapsl
KOLLUKYYTYH XapAambl MeHeH 6annaHbILlwKaH.

1

Puc. 2 SP, SPE, SPM copkblcManapblHblH KOHCTPYKLMSIChI

50

®PupmanbIK TaKTa

5 6 2 7
/, / /7 /
/
1 Type Weight Kg
3 Model
4— 50HZ:Q m/h.H m.n min
IQ 60Hz:Q mhH m.n mirt
MEI 2 Mp (%) [H[
8 —
erunoros X &
DK - 8850 Bjerringbro, Denmark

/7 \
9 10 1

Puc. 3 SP(SPM) 1A...14 xana SP(SPM) 77...215
copkbicManapbliHblH (hpMarnblk KEpHeKYecy

P
~[Type IAI'Cé€
2—Pump weight Kg

3— Model :A98699055P21525 |4

50Hz 60Hz | 5
m3/h—

o | =y

min-

14068

8—MEI > Mp (%)
GRUNDFOS »\

DK-8850 Bjerringbro, Denmark

—9

4

Puc. 4 SP(SPM), SPE 18...60 copkbicManapblHblH (hupmanbik

KepHeK4ecy

Mo3. CypeTTtemecy

1 CopKbiCMaHbIH KanbIiNTblk 6enrucu

2 Maccacsl, kr

3  MogaenavH wapTTyy 6enruneHmwmHae

98699055 — NpoAyKTTYH cerus opyHayy Homepwu,

P2 — IpyHadoc 3aBoayHyH GenrnneHuwinHae,

15 — yblrapblnraH xbibl, 25 — YblrapblfaraH >xymachl

XKbIWTbIK

Bepyy, m3/c

KbiCbIM, M

AlNaHyyHYH HOMUHaNAbIK XbIWUTbIrbl, MUH '

OHeprus HaTbliXKanyynykTyH MUHUManablk
KO3 PULNEHTHU

Ol © |No|o~

MNAK, %

Haappooyy enke

ala
2o

basappa annanbim 6enrunepu




TunTyy 6enrnnee

CopkbicMaHbIH | SP | o | o
Mucansi 46

AneKTp Kbin-
MbINAaTKbIYbI
MeHeH copkbic- (125
MaHbIH Mucansl

-10|AA|N

Kanbintbik KaTtap

BackbluTapablH CaHbl
Knuunpentunrex
(A, B, C makc. 2) guametpgeru
XKYMYLIYY AeHrenery
[at 6acnac 60NoTTOH XacanraH
aTkapyy

EN 1.4301
N =EN 1.4401
R = EN 1.4539

PesanHapaH xacanraH 6enyktep

SP1A - SP5A
=NBR

E = FKM

SP7 - SP14
=LSR/NBR/TPU

E = FKM

SP 18 - SP 60
=LSR/NBR

E = FKM

SP 77 - SP 215
=NBR

E = FKM

Bupuktnpyy

Rp (PpX) caiibl

R (RX) canbl

NPT (XNPT) caibl
Grundfos (GrX) donaneum

Rp4[6"

Rp6|8"

GHGKTp KbIMMbINAATKbIYTBIH TUMeNYeMy

380-415

YbiHanyy [B]

50/60

50

Kblw bk [L]

SD

92

SD KBT

Koé B6epyy bikmacbl
[1 =DOL (Ty3 ko€ bepyy)

SD = «yu4 BypuTYK Xblngbl3» cxemachl 6otoHYa koé 6epyy

OnekTp KbliMbINAATKbIMTBLIH Ky6aTTyynyry [kBT]

Tuntyy 6enrunee

CopkbicmaHbiH  SPE
-4 | N

Mucanbl 125
TunTyy KaTapsbl (SPE)
BackbluTapablH caHbl
[aTt 6acnac 60noTToH
XacanraH atkapyy

=EN 1.4301
N = EN 1.4401
R = EN 1.4539

SPE 18 - SPE 60 pe3uHa TeTukTepu

=LSR/NBR

N = FKM

SPE 77- SPE 215
=NBR

N = FKM

Rp 6

Kowynma

Rp canbl (RpX)

R cainbl (RX)

NPT caiibl (XNPT)

JANeKTP KbINMbINAATKbIYTLIH TUNeN4YeMy

6"

OnekTp KbIiMbINAATKbIYTBLIH Ky6aTTyynyry [kBT]

37 kBt| D

KabengepaunH caHbl

ANNaHyyHyH XbIWTbIrbl

3000
ainaHyy/
MYHOTYHO

SP-G kanbInTbIK 6enrucu

Mucan
KanbinTblk kaTap

SP

360-| 2

HomuHangpik Ybirsim “3/c)

XKymyLivy geHrenektTepayH caHsbl

KymyLiyy A6HrenekTyH tmbu

A|G

G 6enykTtepayH matepuansl = YotwoH

EN-JL 1040

5. TaHrakToo XXaHa Tawyy
5.1 TaHrak

XKabpyyHy anbin xxaTkanAa TaHrakTa xxaHa xabayyHyH e3yHae
TallyyAa kapana TypraH Oy3ynyynap )oK 3KeHVH TEKLLEPUHU3.
TaHrakTbl yTUNM3aUMsnooaoH Mypaa, aHaa AOKYMEHTTEp XaHa Maaa
6enykyenepayH kanbaraHabIreiH TEKLWEPUHW3. drepae cus anraH
*abpyy bynpyTMaHbl3ra aan kenbece, aHaa xabayyHy XeHeTyy4yre
KapbInbIHbI3.

XKeTkupyy yvypyHaa xabayyra foo keTce, 4apoo XeTKUpyy
KOMNaHWUAChLl MeHeH BannaHbIiLbIHbI3 XaHa XxabayyHy
XOHeTyyuyre 6unavpuHm3.

XKeTkmpyydy MyMKyH 601roH 6y3ynyyHy Abikat kapan vbiryyra
YKYKTYY.

TaHrakTbl yTUnu3auusanoo tyypanyy maansimatTel 20. TaHeakmal
ymunu3sauyusinoo 6oroH4Ya maansimam 6enyMaeH kapaHbl3
TaHrakTbl yTunu3aumsanoo 6otoH4a Maansimar.

KeHyn

OpKbICMa Kblsidam Kos100HYyyHy manan Kbijiam
GypyHy3 Cop yyHy

CopkbiCMaHbI allblkya ypyHyyra xaHa Cunkyynepre gyyLiap
KblnbaHbI3.

5.2 Tawyy

Ackepmyy

Kos1 MeHeH kemepyn xaHa XXykmen-mawyy
uwmepuHOe xepaunukmyy YeHemoepoeau XaHa
apexenepdeau Yyekmeesiop cakmasyyaa muliuw.

XKa6dyyHy mokko calibinyy4y kabendeH
Kemepyy2e mbitoy casbiHam.

KeHyn
GypyHy3

6. KonpoHyy Tapmarsbl

Grundfos eHAypyLWyHYH SP ckBaXunHamnbik COpKbiIcManapsl cyy
MEHEH KaMCbI3[100, cyraT rMApoTYTymMAaphbl, Xep acTbliHAarb!
cyynappablH AeHr3anaepuH TOeMeHAeTYY, epT evypyy TyTyMaaphl,
BacbiMabl )xoropynaTyy XaHa 0alluka eHep XXawnblk nangananyy
YYYH apHanrax.

Copynyy4y CYIOKTyKTapAblH TYpnepy: KaTyy xe y3yH bynanyy
KoLlynmanapchl3 Ta3a, a3 UneLuKkek, Xapbinyy KOpKYHy4Yy )oK
CYIOKTYKTap.

Cyyaarbl KyMayH Makcumanayy kamTbifblwbl:

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

- SP 7 - SP 14: 150 r/m® (cTaHAapTTbiK aTkapyyaa CyloK CUMUKOH
LSR nogwunHukTepm);

- SP 18 - SP 60: 100 r/m® (cTaHOapTThIK aTkapyyaa CytK CUNTUKOH
LSR nogwmnHukTepm);

- SP 77 - SP 215: 50 r/m®; KymayH kebypeek 6onyLly nanganaHyy
MEeHeTYH KbiCKapTaT XaHa COPKbICMaHblH 6ereTTenyn kanyy
KOPKYHYYYH Xoropynarar.

Bzepde copdypynyydy cyrokmykmap, CyyHyKyHa
KapazaHOa Kbllisa )X020pKy mbiebi30bIKma
6oJs1c0, KEGYpPOOK Ky6ammyyny2y MeHeH 351ieKkmp
KblliMbIIOamKbIYmbl opHOMYy manan
KbIIbIHBIWbLI MYMKYH.

KeHyn
GypyHy3

Cyyra kaparaHfa nnasLwkeKkTUrn kebypeek CyloKTykTapabl
copaypyyra apHarnraH copkbicManapbl nanganadyyaa,
Grundfos komnaHusicel MeHeH CusaunH 6ainaHbiwyyHy3ay
cypaHabbI3.

Muyyuy cyyra kaparaHfa katanbipaak CyloKTyKTapabl
copAaypyyAa, ataiblH aTkapyygarbl copkbicManap tanan
kbinbiHaT: SP A...N, SP A...R, SP...N, SP...R xana SP...E.
XKymyLuyy cyloKTyKTapAblH Makcumangyy Temnepartypanapbl 15.
TexHu4yeckue 0aHHbIe6e1yMyHOO KOPCOMYII26H.

SPM copkbicManapbl TOO-KEH Ka3yy4y eHep xainapabliH
0bObekTUNepuHAe YMMeKTen wakaprnoo npoueccuHae
KbIYKbINABIKTBIH Xe LWakapAblH 3puTMenepuH copaypyra
apHanraH.

SPM copkbicManapbl udyyyy cyyHy copoypyy
Y4YH KoniGoHyn6aiim.

KeHyn
GypyHy3

CopkbicmManapablH atanrad TUNTepy KOoNTyy eHOYPYLUTYK
obbekTMNEepae Aa KONAoHyyra apHarnraH.
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7. WwTee npuHUNGH

CkBaxuHanblk SP, SPM copkbicManapAblH UWTee Karbigachl,
60p6opro yMTynyy4dy Ky4TYH TaacMpu MEHEH, XXyMyLLYy
[eHreneKkTepayH KanakTapbl apKbliyy aryyyy CyrKTYKTYH
3HeprusicblH 6epyyre HerusgenreH. CytokTyk 6opbopro
YMTYNYY4y KYY apKbliyy XymyLuyy AeHrenekTyH 6opbopyHaH
yeTke bIprbiTeinat. XymyLlidy AeHrenekTyH 6opbopyHaa
pas3psaaoo nanga 60noT xaHa CYKTYK XKYMYLIYY AOHFeneKTYH
6opbopyHaarsl 6ackiMaapablH XaHa ThilKbl 6acbiMAbIH
anblpMaYbINbIrbIHbIH TAACUPU MEHEH XXYMYLLYY A6HIeNeKKke
keneT. Bacbimapl )xoropynaTyy CYOKTYKTYH KbICbIMbIH 6Up
XKYMYLUYY O6HFeneKkTeH, apTbiHAa OpHOTYNraH 6alkacbiHa
6epyyHYH HaTbliikacbliHAa aTkapbinar.

8. Kypoo

Sckepmyy

Nwmep 6awmaneaHdaH mypOa asiekmp a3blK
eYypyn2eHAy2yHe bIHaHbIHbI3. dneKmp
6ynazbiHbIH KanbicmaH uwmer Kkemyycy
6on60ocmyayHa bIHaHbIHbI3.

Sckepmyy

Kypoo me3aunuHde copkbicma, eepmukandyy
abasiea xalizawmeblpblii2zaH4a ajl maHaakma
6osyyea muliuw

CopkbicMa2a mupkesizeH hupMasibiK KOPHOKYO

COpKbICMaHbIH 6awkapyy KymycyHa, 5
CKea)XuUHaHbIH Xe pe3epeayapObiH XallcauwkKaH
JKepuHe xakblH 6ekumusiceH 6onyyza muluuw.
Xbliwmsbik e32epmky4Ymy natidanaHyy SPE
copkbIcManapbl Y4yH munidemmyy 6osyn

caHanam.
Kenyn dzep 9.1-6enymyHde2y CuHycoudOuK 4YbINnKachbi3
SypyHy3 | uwmee yyyH MS6000P 601204 mananmap

JKadblbanbIHOa kKepcemynz2eH 6apobik
mananmap amkapbiica, CUHycoudduK Ybinka
maJnan KbinbiH6aum.

8.1 JnekTp KblMMbINAATKbIYTArbl CYOKTYKTY
My34aTyyuy AEHr33naAu KOHTPoOnaoo0

OnekTp KbliMbINAaTKbluTap A4asphoody 3aBoano, Temneparypa

—20 °C YenuH TywWKeHAe aniblH ana anekTp KblnMblngaTKkbluTars!

CYYHYH TOHYYyCYH 60nTyp6o0ouyy ataiblH yyrnyy aMec CYIOKTYK
MeHeH TonTypynar.

Anekmp KbiliMblIOamKblYmazabl CYrOKMYyKmMyH

KepceTMe| deH233/1uH meKwepyy KaHa 3apbis 60s1C0 aHbl

mostykmoo kepek. Taza cyyHy nalidanaHbiHbi3.
Dzepde KOp20OHYy MOHYyydaH KOpP200 3apbisl
6os1co, asrekmp Kbilimbliidamkbiyka Grundfos
KOMMaHUsiCbIHbIH amaliblH CyOKmMYy2yH 2aHa
Kyroy2a 6os10m. KanzaH yyypnapoa KylicaHaa
ma3sa cyyHy natdanaHca 6osom.

KeHyn
GypyHy3

CYIOKTYKTY TONTYpYY TOMOHASO KENTUPUIITeH kKepceTMenepay
CaKTOO MEHEeH XYPrysynyyre TMAnLL.

8.1.1 Grundfos eHaypywyHyH MS 4000 xxana MS 402 anekTp
KblIAMbINAaTKbIYTapbl

OneKTp KbIAMbINAATKbIYTBIH KyOyYy TELNIY KUAHKY Xeprepae
6ornoT:

* MS 4000: aneKTp KbIMMbINAATKbIYTbLIH )XOropky 6enyryHae.

* MS 402: 3neKTp KblMbINAaTKbIYTLIH TYOYHAS.

1.YekTypynme copkbicMaHbl Puc. 1 cyp. kepceTynreHaen
XanrawTblpbliHbI3.
Kytoydy Telmru KeliMbINAaTKbIYThIH )XOrOPKY YeKUTUHAE
6onyyra TMAnLL.

2.Kytoy4y TelnKTeH cannblK ThirbiHAbI 6ypan YbirapbiHbl3.

3.ATaiblH WPULTUH Xapgambl MEHEH 3NEKTP KblMbINAaTKblYKa
My34aTyyudy CYIOKTYKTY, Kyloydy TELLUK apKbinyy ara
GalwTaraHra YenuH KytoHy3. Puc. 1 cyp. kapa.

4.Kytoyuy TELUMKTUH ThIrbIHbIH KaipaZaH OPHOTYHY3 xaHa byn
y4ypAa CopKblCMaHbIH abarnblH ©3repTrecTeH aHbl Thirbi3
TapTThlPbIHbI3.
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TapTTbIpyy yuypnapsbl

* MS 4000: 3,0 Hm.

* MS 402: 2,0 Hwm.

MbIHAaH KUAMH YOKTYPMe COpKbicMa Kypooro Aasip.

MS 4000

MS 402

R TN =

—

a
a

Puc. 5 TonTypyyaa anekTp KbliMbINAaTKelYTbIH abanbl —
MS 4000 xaHa MS 402

8.1.2 MS 6000 Grundfos anekTp KbIMMbINAAaTKbIYTapbI

* Srep,qe 3NEeKTP KbIMMbINAATKbIY KaMnagaH XeTKUpUnrex 6onco,

aHbl COpKbIcMa 6enyryHe KypooAoH Mypaa CYKTYKTYH
OEHrd3nuH Tekwepyy 3apbin. Puc. 6 cyp. kapa.

» Grundfos kKamnaHWSICbIHAH YOTyNTYNraH TypAe XeTKMpunreH
copKbiCManap Y4YyH AeHraanu 6yra YenvH TekLepunreH.

* KblamaT kepCceTyy ULITEPVH XYPY3YYAS AEHr3aNan Tekwepyy
3apbin. Puc. 6 cyp. kapa.

OneKTp KbIMMbINAATKbIYKA CYIOKTYKTY KylOy4y TELWK anekTp

KbIMMbINAATKbIYTBIH )XOropky 6enyryHae 6onor.

1. YekTypynme copkbicMaHbl Puc. 6-cyp. kepceTynrenaev
XaunrawTbipbiHbI3. Kytoyyy Tewwmrn KeliMbInAaTKbIYThIH
XKOTOpKy YeKUTuHAe 6onyyra TMAnLL.

2. Kley‘-Iy TELWWNKTEH TbIfbiHAObLI anblin canbin CanbliHbI3.

TMO0O0 6423 0606

3. ATalblH WPULTUH XapAambl MEHEH 3NEKTP KbIMMblfgaTKbluKa

CYIOKTYKTY, KylOy4y TELIWK apkbinyy ara 6awTaraHra YenmH
KyloHy3. Puc. 6 cyp. kapa.

4. Kytoyuy TeLUMKTUH ThbIrbIHbIH KaipajaH OpHOTYHy3 xaHa 6yn
yyypAa cCopKbiCMaHbIH abarnbiH 83repTnecTeH aHbl Thirbi3
TapTThIPbIHbI3.

-TapTTbipyy yuypy: 3,0 Hwm.
MbIHAAH KMAWMH COpKbICMa Kypooro aasp.

45°

Puc. 6 TonTypyn xaTkaHAa aNekTp KbIAMbINAATKbIYTbIH
abanbl— MS 6000

8.1.3 Grundfos eHgypywyHyH MMS 6, MMS 8000, MMS 10000
*aHa MMS 12000 aneKkTp KbiiMbINAATKbIYTapbl

1. OneKTp KbIMbINAATKbIYTbI KbIMbINAATKbIYTBIH XXOropKy 6enyry
Xoropy 6arbiTTanraHgar 45°6ypuy 6otoH4Ya OpHOTYHY3. Puc. 7
cyp. kapa.

2. Cannbik ThirbiHABI (A) 6OLWOTYHY3 XXaHa TeLNKKe KyryqTy
OPHOTYHY3.

3. KbliMbINAATKbIYTHIH MYMHOETM CYIOKTYK KYHOYYY TELLUMKTEH
YblKKaHra YernH KbIMMbInAaTkblYka Tasa CyyHy KYloHy3.

TMO03 8129 0507



Anekmp KbiliMblI0amKbivyka malibl 6ap
CyrOKmMyKmy KylizaHaa mbIroy casibiHam.

KeHnyn
6ypyHy3

4. Kynryuty anbin canbliHbl3 XaHa kanpagaH A cannbiK ThirbiHbIH
6ypaHbI3.

Y3ak cakmoodoH KuliuH anekmp
KbIlUMbI10amKbIYmbl KalipadaH opHomyyo9aH
MypOa, easiObIH myypacbIHaH Mbi2bi3G00CYH
CYYyHYH 6up KaH4Ya mamybliapbl MEHEH
HbIMOaHbI3 XaHa eanobl alinaHObIPbIHbI3.

KeHyn
GypyHy3

MbIHAAH KUMWH YEKTYPME COpPKbICMa Kypooro Aasp.

Puc. 7 TonTypyn xaTkaHga anekTp KblMMbINgaTKblYTbIH
abanbi— MMS

8.1.4 Franklin ¢oupmacbIHbIH 4 xaHa 6 glonm auameTpu
MeHEeH KbINMbINAaTKbIYTapbl

Tak MmaanbiMaTTbl TUAULLTYY KbliMblnAaTKblbka 60nroH Kypoo
XaHa nanganaHyy 6otoHya MNacnopt, KonaoHMOAOH xe www.

TMO03 0265 3605

franklin-electric.com canTbiHOarbl TEXHMKanNbIK AOKyMeHTauusaaH

KapaHbl3.

Franklin doupmacbiHbiH 4 xaHa 6 AloM AuameTpu MEHEH aneKTp

Kbll7IMbIJ'I,El,aTKbI‘-ITaprH,anbI My34aTKbl4 CYHOKTYH AEHI33JIUH,

HErn3nmHMH TyypacblHaH XXaHa KblHanraH pe3nHa anadparmaHbiH
opToCyHAarbl apanblKTbl 61466 X0y MeHEeH TeKLlepuLlerT. Tewwuk

apKblnyy KOHTPONAO0O YYYH HErM3AMH TyypacbiHa aTanblH
ChbI3rblYThI XXe ©36KTY Aunadparmara TMUreHre YemmH
Kupurusuwert. Puc. 8 cyp. kapa.

HuagppazmaHbl 3bisiH KbI1600 YYyH cak 6osyy
Kepex.

KeHyn
GypyHy3

TMOO0 1353 5092

Puc. 8 HernsguH TyypacbiHaH 6awTan guadparmara YenmHku

apanblKTbl 61466

HernsgunH TyypacblHbiH CbIpTKbl G8MyryHeH peauHa auadparmara

YEeWVHKN 6N4YEeHreH aparnbik TOMeHAe KeNnTUpUIreH maaHunepre
6apabap 6onyyra TMANLL:

o Apanbik
AneKTp KbINMbINAATKbIY envyemy ';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

TMOO0 6422 3695

Puc. 9 Franklin dvpmMacbiHbIH 3NeKTp KbIiMbINAAaTKbIYTaphbI

Orepae apanbik KEPCOTYNI6H MaaHUNepANH YermHeH Yblkca,
aHga 8.1.5 Franklin gpupmacbiHbiH 8 drolim duamempuHdeau

351eKmp KbllMbldamKbldymapbl 6enyMmyHae cypeTTenreHaemn
XKOHre canyyHy atkapyy 3apbin.

8.1.5 Franklin doupmacbiHbIH 8 AlOWMM AMaMeTPUHAETUN INEKTP
KbIMMbINAaTKbIYTapbl

Tak MaanbiMaTTbl TUAKLLTYY KblMMbINAATKbIYKka 6onroH Kypoo
XaHa nanganaHyy 6otoH4a MNacnopT, KongoHMoaoH xe
www.franklin-electric.com canTbiHAarel TEXHUKanNbIK
OOKyMeHTauMaaaH kKapaHbl3.

Franklin dpupmachiHbIH 8 gl0MM AnameTpu MEHEH ANEKTP
KblMbINAaTKelYTapAarsl My3AaTyy4dy CYOKTYKTYH AEHI33MVH
TeKLWepyy KUANHKNOEN XYpryaynert:

1. ByparbluTbiH )xapAaMbl MEHEH, KbIMbINAATKbIYTbIH XOrOpKY

5.

6enyryHaery knanaHAblH angbliHAa OPHOTYNIaH YblnKaHsbl
TYPTYN YblrapbiHbI3. Arepae Ybinkaga ook 6onco, aHaa
YblnkaHbl OHTOPYY kepek. Kytoydy knananabiH abansl Puc. 10
CYP. KENTUPUITEH.

. Kytoyuy WPWUTWH y4yH KNanaHra KbiCbIHbI3 XaHa dnekTp

KbIAMbINAATKbIYTEI My3AaTyydy CYOKTYK MEHEH TONTYPYHY3.
Puc. 10-cyp. kapa. byn yyypaa WwnpuuTty KnanaHra e3reye kyd
MeHeH 6acyyra 60n6oiT, aHTKeHW an knanaHabiH
XbINYbIKChI3AbITbIH 3bISHTa ydypaTyyra xe XoroTyyra anbin
Kenuwu MyMKyH.

. WpunuTtuH yyYyH knanaHra xxeHun 6acyy MEHeH anekTp

KbIMMbINAATKbIYTAH abaHbl YblrapblHbI3.

. My3gaTyy4y CylOKTYK MEHEH TONTYpYyY >KaHa CYlKTYK CbipTka

ara GawTaraHra xe gnadgparma tyypa abangsbl (8.1.4 Franklin
¢upmacbiHbIH 4 xaHa 6 Orolim duamempu MEHEH
KbltiMblndamkblidymapbl 66NyMyH Kapa) anraHra YeuH anekTp
KblAMbINAATKbIYTaH abaHbl Ybirapyy NpoLEeCCUH KaTanaHbi3.
YbinkaHbl MypAarbl opyHa OPHOTYHY3.

MbIHAAH KMAWH YOKTYPMe COpKbICMa Kypooro Aasip.

Tak MaansiMaTTbl TUELLENYY 3NEKTP KblIMbINAATKbIYTbIH
MacnopTtyHaH, Kypoo aHa nanganaHyy 60tH4Ya KONAOHMOCYHaH
xe www.franklin-electric.com canTbiHaarbl TeXHUKanbIk
OOKyMeHTauusiAaH KapaHbl3.

TMO0O0 1354 5092

Puc. 10 Kytoyyy knanaHabiH abansl

8.2 MampanaHa TypraH xxepre opHOTYYy

Ackepmyy

Bzepde copkbicMaHbl 6apObiebl XXemKeH xepode
OopHomco, aHOa 6alinaHbiWmbIP2blY KOWKYY
muliuwyydeH, mucasnbi My30amyy4y Karnmoo4
MeHeH o604os10HAypyneaaH 6oslyyea muluul.
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OneKTp KblMMbINAaTKbIYTbIH TUBUHE Xapalla, CopkbicMa
BepTUKanAyy e ropusoHTanayy opHotynar. lopusoHTanayy
OPHOTYYra xapakTyy GONroH anekTp KbliMblngaTKbluTapabiH
TONyK TU3MecUu TemeHAae «[opu3oHTanayy Kypoo MyMKYHUYYNyry
MEHEH 3MEKTP KblMbINAaTKbIUTap» XaabibansiHaa KeNTUPUITeH.

Orepae copkblCMa ropuM3oHTanayy Kypanein xarca, aHga
COPKbICMaHbIH YbIryy4y TELLIUIN 34 Ka4aH ropusoHTanayy
Tern3ankTeH TemeH Gonyyra Tuiimw amec. Puc. 11 cyp. kapa.

H >Xon 6epunreH
aban

XKon 6epun6ereH
aban

Puc. 11 Kypoo

Jrepae copkbiCMa ropnsoHTangyy opHoTyna TypraH 6onco,
Mucanel pesepByapaa, aHaa aHbl My3faTyyyy KanTooy MeHeH
OPHOTYY CYHYLU KbIfbIHaT.

Fopu3oHTanayy Kypoo MyMKYHUYNYry MeHeH 3NneKkTp
KbIAMbINAaTKbIYTap

TMOO 1355 5092

AneKTp KbINMbII-

lMonumepduk MmamepuandapOaH xacanaaH
mymykmepady duamempu 4 Alitom 605120H
epceTmMe
COpKbICManap y4yH 2aHa KoJ1I00Hyyaa XoJl
6epusiem.

Byn yuyypaa copkbicMa KyNooZoH aTtaliblH TPOCTYH apaaMbl
MEHEH Kamcbl3AaHablpbinraH 6onyyra TuiinL.

3Ackepmyy

Monumepduk MamepuandapdaH xacanz2aH
mymyKkmep XyMyw4y CylOKmMyKmyH uw
JKy3yHOde2y memMnepamypachbiHa XaHa
copkbicmada kebeliyydy 10% kepeHzaecy MeHeH
wbIKOO 6ackbIMbIHa YbiO0ali mypa2aHOblebiHa
bIHaHyy 3apbil.

Orepae copkbicMa NoNMMepAnK MatepuangapaaH xacanraH
TYTYKTOp MeHeH b6annaHbiluTbipbiaraH 60nco, aHaa KbiCyy4vy TyTYK
KOLLKYY KONAOHYMyYra TUANLL.

8.5 CopKbIiCMaHbl KOTOpPYY

Kypoo y4ypyHAa COpKbICMaHbIH XKbISbILLbIH XXEHUMNAETYY YYYH,
30 cm Ken amec y3yHAyKTarbl TYTYKTY OPHOTYY CyHyLITanar.

Ybi ryy Ky6aTTyynyryLI bIlTyy KyGaTTyynyry

A

ot
} Makcumanayy 0,3 m.

50 Ny 60 'y
AaTKbIY [KBT] [KBT]
MS Bapgabik Bapaplik
MMS 6 55-37 5,5-37
MMS 8000 22-110 22-110
MMS 8000P 37 - 147 37 - 147
MMS 10000 75-190 75-190
MMS 12000 147 - 250 147 - 250

Oreppae kybatTyynyry 2,2 kBT YeiirH kowo acenTereHie
auameTpu 4 oM 6onroH Franklin dovpmMacbiHbIH anekTp
KbIAMbINAATKblYTapblH KYNTY3YY XbIWTbIrbl KYHYH® 10 XonyHy
TY3Ce, aHbl rOpU3oHTanAbIK AeHraanre kapata 15° TaH a3 amec
6yp4 MEHEH OPHOTYY CYHYLU KbifbiHAT, an 601co kantTapbiM OKTYK
XbINbILWYYHYH NOALWWMIHUTMHUH 3CKUPULLNH TOMEHABTYYIe
Xapaam beper.

Tak maanbiMaTTbl TUAULLTYY KblMbINAaTKbIbKa 60nroH Kypoo
aHa nangananyy 6otoH4a MacnopT, KongoHMoaoH xe www.
franklin-electric.com caiTbiHAarbl TeXHNKanNbIK JOKyMeHTaunsaaH
KapaHbi3

MatidanaHyy npoyeccuHode cCOpKbICMaHbIH
Kenyn | Xymywyy 6enyay dalibiMa CyroKmMyKKa
6ypyHy3 | yekmypynzeH 6onyyza mutuw. NPSH
MaaHunepu cakmasneaHObleblHa bIHaHbIHbI3.
Sckepmyy
Dzepde copkbicMa bICbIK CYHOKMYyKmMapOobl
(40man 60 °Cka 4yeliuH) copAypyy Y4YH
natdanaHbliica, KOP200Yy MOCMOJIOPAY
OpHOMyYy oJ1y MeHeH adamAapObi
COpKbICMaHbIH 6es1lyKkmepyHe, muliau3oupbee
KepeK, aHmKeHU asap bICbIK 60s51ywy MyMKYH.

8.3 CopKbICMaHbIH/3NEKTP KbIMMbINAATKbIYTbIH
AnameTpu

CopkbicMaHbl XyMyLdy abanra opHOTYyAaH Mypaa
CKBaXWHaHbIH 6oL 8TMeryH kannGpAavH xapAaambl MEHeH
TEeKLEepYY CYHYLU KbifbIHAT.

8.4 TYTYKTYK KOLWyy

[obywTyH naaa 6onyy kenreny naga 60nroH40 NONMMeEpPAnK
maTepuangaH xacanraH TyTyKTepay nanganaHyy cyHywtanar.
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Puc. 12 CopkbicMaHbl BepTukangyy abanga keTepyy aHa
OPHOTYY
Copkbicmarnblk 6enykTy, 30 CM KENTETYTYKK® OPHOTYMraH TYTYK
KaaMbITap/blH XapaaMbl MEHEeH KeTOPYHY3.

Puc. 13 cyp. kapa.

TMO7 6518 2202

Puc. 13 CopkbicMaHbl KETOPYY XKaHa OPHOTYY



OneKTp KbIMMbINAATKLIYTLI COPKbICMarnblk 66nyk MeHeH
BGannaHbIlWTLIPYYAa, YIYKTOp aikanbiWbIThIPbIbIn
TapTThIpbINyyra TMAnLWL. Anapabl TapTTeIpyy yuypnapbl TOMEHKY
Xagblbanaa KenTUpUIreH:

TapTTbIpyy
TpTKbI4Y OYypPOOHYH ANamMeTpm yuypy

(Hw)

5/16 UNF 18

1/2 UNF 50

M8 18

M12 70

M16 150

M20 280

KeHyn
GypyHy3

8.5.1 KabenauH koproo4y nnaHkacblH Kypoo XaHa axbipaTyy

Yoeynmyn 6ymkeHOeH KuliuH COpPKbICMaHbIH
KamMepasnapbiHbIH OKMowimyayH meKwepuHus.

Orepae koprooyy nnaHka GypanrbinapabiH xkapaambl MEHEH
copkbicmara 6ekureH 6orco, aHaa kabenanH Koprooyy

NNaHKaCblH OPHOTYYHY OLUOHOOM 3ne 6ypanrblnapnb|H Xapgambl

MEHEH aTkapyy 3apbis.

KeHyn
GypyHy3

Kopzooyy nnaHkaHbl Kypan 6ymKkeHOeH KUliuH,
COPKbICMaHbIH Kamepasapbl OKmowmy2ayH
meKwepuHu3.

8.5.2 YekTYypMe kabenau TyTawThbipyy

Grundfos aneKkTp KbIMMbINAATKbIYTaPbI

YekTypMe KabenanH XblNYblKCbI3 LUITEKEPUH SNEKTP
KbIAMBINAATKLIYTBIH YSICbIHA KUPrU3YyaAeH Mypaa, kabenank
GUPUKMEHU TEKLLIEPYY Kepek:

an Tasa kaHa Kyprak 60nyLu Kepex.

Kabenau Kypoo npoueaypachiH XeHUNAEeTYY YHYH LWUTEKEPAVH
pe3unHa 6enyKkTepyH TOK eTkep6ereH CUNNKOH Maninarsiy MeHeH
Mannoo 3apbis.

Kabenau 6eknTkeH Bypanrbinapgpl TapTTbipyy ydypy [HM] meHeH

TapTTbIPbIHbI3:

MS 402 3,1

MS 4000 3,0

MS 6000 4,5

MMS 6 20

MMS 8000, MMS 8000P 18
MMS 10000 18

MMS 12000 15

8.5.3 OpryTyy4y eTkepMe TYTyK

Sckepmyy
Opaymyy4y emkepme mymyKkmy Kypan
JKamkaHOa, COPKbICMaHbIH MUu30yy yYmapsbl

Kecun kemmnew y4yH KOP2004y KapaxammapOobl

naiidanaHyy 3apbi.

Orepae TYTYKTY KeTepryyke Kowyyaa Kypoouy acnantapgbl,
Mucanbl, YbIHXbIP TYTYK @4Kbl4YThl KOMAOHYY Tanan KbinbiHca,
aHfa KnanaHAblH KOpMyCyHaH raHa Kbicyyra 60moT.

CopKbICMaHbIH 3M1eKTP KblAMbINAATKbIYbLIH KYIry3yyAe xe
euypyyae nainga 6onyyuy ainaHyy y4ypnapblHbiH Taacupu
acTblHAa cannblk TYTYK GanaHblwTapabiH GOLOoLLYHa KOon

6epunbenr.

Ty346H Ty3 COPKbICMaHbIH U4KM Calibl MEHEH GannaHbILKaH
OpryTyy4y 6TKepMe TYTYKTYH BMPUHUYMN CEKLMSACBIHbIH Caltnblk

6enyryHyH y3yHayry, COpkbiICMaHbIH KnanaHblHbIH KOprycyHAaarbl

cannblk 6enykTeH y3yHypaak 6onboluy kepek.

[obywTyH nanga 6onyy Kevireny nanga 60nroH4o NonnMMepanK
MaTepuangaH xxacanraH TyTyKTepay navaanaHyy cyHywTanarT.

Monumepduk mamepuandapiaH xacanaaH
mymykmepdy duamempu 4 OlromM 60s120H
COpKbICManap y4yH 2aHa KOJIOOHyy2a XoJ1
6epunem.

Byn yvypaa keTepryyteH 6ypanbin YblkkaH COPKbICMaHbl anyyra
MYMKYH 601y >xaHa COpPKbICMaHbIH CKBaXuHara Kynan TyLyYyCyH
60nTyp600 YUYH, KamMCbI3AaHAbIPYY TPOCYH, COPKbICMaHbIH
opryTyy4y 6enyryHyH kopnycyHaarbl atablH KynarbiHaH xe
TelwurnHeH 6eknTyy 3apbin. Puc. 14 cyp. kapa.

TMOO0 1368 2420

Puc. 14 KamcbizgaHablpyy TPOCYH 6eknTyy

Orepae copkbicMa NonMMepavk MaTepuangapiaH xxacanraH
TYTYKTOP MeHeH GainaHbIWTbIpbIraH 60Mco, aHaa Kbicyyyy TYTyK
KOLLIKYY KONZAOHYIyYra TUuLL.

dnaHeuTepaern donaHeuTuK TYTYKTOpAY NarganaHyyaa
YeKTYpMe Kabenb xaHa CyyHYH AEHr33MMH KOPCOTKYYYHYH TYTYry
YYYH OlOKTapAbl, arepae 6yn kapawTbipbinrad 60nco, xxacoo
3apbin.

8.5.4 CyyHyH AeHraanuHe canbiWTbipManyy makcumanayy
Kypoouy TepeHAMK [M]

Grundfos MS 402 150
Grundfos MS 4000 600
Grundfos MS 6000 600
Grundfos MS 6000P 300
Grundfos MMS 600

Franklin anektp

. 350"
KbINMbINAATKbIMTapb!

Tak MmaanbiMaTTbl TUAMLLTYY KblMbINAaTKblYka 60nroH Kypoo
aHa nanganaHyy 6otoH4a MacnopT, KongoHMoOoH xe www.
franklin-electric.com canTbiHOarbl TeXHUKanNbIK AOKYyMeHTauusaaH
KapaHbl3

8.6 KaGengu Gekutyy

YekTypme kabenguH xaHa TpocTyH (an 6ap 6onco) oprytyy4y
©TKOPMO TYTYIYHO KaamblTTap MeHeH GeKknTyy yuyH, byn
KaamblTTap 3 MeTp MHTepBanbl MEHEH Xalrallyycy Kepek.

Grundfos cypam 6otoH4a kabenamn 6eknTyyre apHanraH

TONTOMAOPAY KETKUPET.

1. TacMaHbIH y3aTa kecuru 60n60roH y4yH 6onyyHya
y3yHypaak 60nroHA0M KblnbiM KECUHU3.

2. Backbl4Tbl BUPUHYM y3aTa KECUKKE KOIOYHY3.

3. TpocTty Puc. 15 cyp. kepceTynreHaen YekTypme kabenre
y3aTacblHaH XaunrawTblpblHbI3.

e LTI T2

/(//’
S
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'/,
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TMOO 1369 5092

Puc. 15 Kabenan 6eknTyy

4. TacmaHbl TPOCTY xaHa kabenau 6up >xxony annaHTa opoHys.
AHAaH KMAWH TYTYKTY, TPOCTY XaHa kabenau annaHTta aH a3
AereHae SKu XOory Thirbi3 OPOHY3.
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5. Kecuru meHeH TacMaHblbackblyka KMATM3NHN3 XaHa TacMaHbl
Kecun canblHbl3.

KabenawvH 4oH Tyypa KecunuuunHae tTacMmaHbl 6Mp He4Ye Xony
OpOoO0 3apbln.

Orepae nnacTuK TYTYKTep KOMAOHYNca, )XYKTeM acTbiHAa
TYTYKTOPAYH YOKMNYLIYH 3CKe anyy MeHeH Kbliina Gow 6eknuTyy
3apsbin.

Orepae hnaHeyTVK TYTYK 6ainaHbIWTap KONAOHYNca, aHaa
kabenau 6ekMTyy4y KaambITTap ywyHaan naHeuTmk
GarnaHblWTapabiH ap GUPUHWH YCTYHAS raHa 3Mec, OLLIOHA0W ane
aHbIH acTblHAA XXanraluyycy Kepek.

8.7 CopKbICMaHbI TYLWYPYY

CopKbICMaHbl YOKTYPYYAEOH MypAa aHblH TOCKOOSCY3 8TYYCYH
KaMChbI3 Kbiflyy YYYH CKBaXXMHaHbIH ainaHablpMa TYTYTYHYH UYKu
AnaMeTpuH KannubpavH kapaambl MEHEH TEKLUEPUHUS.

CopkbICMaHbl CKBaXuHara TYLUYPYYAe e CKBaXXuHaAaH ybirapyyaa
aHbl OPryTyy4y 6TKepme TYTYTYHeH (KeTepryyTeH) kapMoo 3apbil.
OneKTp KbIMMbINAATKLIYTLIH KABENUH XaHa Cyy eTnec YeKTypyy4y
kabenam 3bisH Kblnboo y4YH, COPKbICMaHbl CKBaXknHara abavinan
TYLUYPYHYS3.

CopkbicMaHbl a3biKmaHObIpyy4y KabesluHeH
KapMman mywypyyae xe Kemepyyae mbioy
canblHam.

KeHyn
GypyHy3

8.8 Kypoouy TepeHauUK

CyyHYH AMHaMmMKanblK AEHI33MM COPKbICMaHbIH XyMyLUYY
OEHraannHeH ganbiMa xoropy Typyyra tuinw. 8.2 YecmaHoeka
Ha mecme skcrinyamayuubenymay xaHa Puc. 11cyp. kapa.

MuHumangyy 6acbimabl copkbicMaHbiH NPSH niipu cbi3birbiHbIH
MYHO3[46M6CYHeH anbilart. MWeHnYTYyynyTyH kepeHrecy 0,5
MeTpaeH a3 6o0n600ro TMmnLL.

OnekTp KblAMbINAATKbIYTEI ONTUManAyy My3gaTyyHy Kamcbl3
KbINyY Y4YH, COPKbICMaHbl CKBaXWHAHbIH YblNKacbIHAH XOropy
OpHOTYY 3apbin. 15.2 Temnepamypa nepekadusaemol xudkocmu
/ ckopocmb npomoka oxnaxoarowel xudkocmu 6enymyH
KapaHbl3.

CopKbICMaHbl KepeKTYy TEPEHANKTE KyparaHaaH KUnuH,
CKBaXMHaHbIH 6aLu KarblH XbINYbIKCbI3AaHAbIPYY Kepek.

KamcbizgaHabipyydy TPOCTy 60LWOTYHY3/TYLWYPYHY3 XXaHa aHbl
BEKUTKNYTEPAMNH KapAaMbl MEHEH CKBaXXMHaHbIH OallbiHa
BEKUTUHMS.

Monumepdyy mamepuandapdaH xacanaaH
mymykmepy 6ap copkbicManapibi Kypoodo,
COpPKbICMaHbIH Kypoo4y mepeHouauHe kapama
Yyeqyum Kabbin anyydaH Mypoa XyKmem acmbiHOa
mymykmepAyH 4OrJ1yyCYyH 3CKe asyy 3apbii.

9. JnekTp XkabayycyH TyTawTbipyy

Sckepmyy

Anekmp xab6dyyHy Kypoo Me32usiuHoe
KOKYCYHaH 3Jjiekmp a3bi2bl uwmernt
KemmnecmuauHe bIHaHbIHbI3.

Sckepmyy

Anekmp xabdyyHy mymawmbipyy
JKepausukmyy YeHemoepze, Ipexesiepze xaHa
302 binalibik aduc-3/1eKMPUK apKbIyy
mymawmaipbllyy2a muiuuw.

A3bIK YblHanyycy, MakcumManayy *on 6epunreH ToK xxaHa cos ¢
TeXHUKanblk 6epunmenepn MeHeH KoLyMya KepHeKYeCcYHAe
KepCeTYNreH, an Kypoouy XepanH XaHblHAa )alnaHblLuKaH
Balukapyy KyTycyHa bekutunreH 6onyyra TMinLL.

Y3rynTykcy3 nangananyyna 6yn anekTp KbliMblngaTKbluTapabiH
KnemmanapbiHaa enyeHreH, Grundfos eHaypyLwyHyH MS xaHa
MMS anekTp KbiMMbINAaTKbl4Tapbl Y4YH TapMaKkTbIH
YblHanyycyHaH YeTTeenepAyH Tanan KbifibiHraH guanasoHy,
HOMMHanNAyy YblHanyyHyH (TapMakTblH YblHaNyycyHa kupyynepay
aHa kabengepaeru xorotyynapabl KOO 3cenTereHae)
MaaHucuHeH -10 % gaH +6 % YennHkn apanbikTa 60M0T.
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YblHanyyHyH acuMMeTpusicbiHaH (pasanapablH KbifLLaoyCyHaH)
KOproo kapawTbipbinrad 6onyyra tuiunw. 9.8 Nonekmp
KblliMblndamKbl4mbl XXaHa kabenou mekwepyy 6enymMyH,
2-NMYHKTYH KapaHbl3.

Sckepmyy

CopkbicMa xepdemur2eH 6onyyza muiuuw.
CopKbiCMa MbIWKbI 649YP2Y4KO
mymawmsipbliyy2a muiuuw,
6alnaHbiwmapdbiH opmocyHOazbl MUHUMANOyy
keHOeli: 6apobIk yronndapda 3 Mm.

Orepae TeMmnepaTypaHblH KbiHanraH 6unguprudtepu (Tempcon)
MeHeH MS anekTp kbiimbingaTkeldtap MP 204 6riory xe
Grundfos aneKTp KbIMMbINAATKBIYTHIH OKLIOLL KOProoCcy MEHeH
YOryy aMec OpHOTYIraH, anapabl 9ku da3a MEHeH 4apoo NWTee
y4yH 6ekntunreH 0,47 mk® kOHAEHCATOpPYHa TyTalIThIPYy Kepek.

KoHpeHcaTop, TemnepaTtypaHblH BUnanmpruimHe TyTawThipblinraH
3ku pasara TeH TyTawTbipbinrad 6onyyra tunnw. Puc. 16 cyp.
Kapa.
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Puc. 16 KoHgeHcaTopay TyTawTbipyy

3bIMAApAbIH TyCy

KoprowyH Xannak kabenb ©3yH4e 3bimaap
1=11 KypeHn Kapa
2=12 Kapa Capbl
3=L3 Bos KbI3bin
4 =PE Capbl/xawbin YKawbin

OneKkTp KbliMbINAATKbIYTap TY3 KOE bepyy, OLOHAO0N ane
««3Be3ga-TpeyronbHUK»cxemachbl 60owoHYa KOE Gepyy y4yH ga
apHanraH. wrteTyy Tory anekTp KbliMbIN4aTKbIYTbIH
HOMWHanNAbIK TOK MaaHUCUHEH 4 - 6 acere Xoropy.

3neKTp KbIMMbINAATKBLIYTBIH bingaMaaHyy ybakTbickl 6omkon
meHeH 0,1 cekyHaay Ty3eT. OLOHAYKTaH 3NEKTP MEHEH
KamMCbI3400YY ULLIKaHanap, apexe Kkatapbl, KO€ 6epyyae anekTp
KblAMbINAATKbIYTLI TY3 TyTalTeIpyyra ypykcaT Geper.

9.1 XbIWTbIK ©3repTKy4 MEeHeH nanpanaHyy

Xbliwmsbik e32epmkyyy meHeH SP
KeHyn CcopKbicManapbiH nalidanaHyyoda CUHycmyk
6YpYHY3 | ybinkaHbIH 60s1yycy mundemmyy mypde 6onyn
caHasam.

Yy dpasanyy MS anekTp KbiMMbINgaTKbl4TapbIH XbIWTbIK
©3repTKyY MeHeH navganaHca 6onor.



Xbiwmbik e32epmky4y 6ap anekmp
KbIliMbInOamKbIYmbl natidanaHyy
wapmmambiHOa HoMuHandyyodaH (50 xe 60 I'y)
JKO20pYy KblWMbIK cyHywmanéaim.
CopkbicMaHbI natidanaHyyoda asiekmp
KbIlUMbI1I0amKbIYmbl My30amyyHY KaMcbi3
Kblslyy YYYH, MUHUMaNOyy XbIWmbIK (aHbl
MeHeH bupze 3fieKmp KblliMbl10amKbIYmbIH
g8asibIHbIH aliflaHyy XblWmMmbI2bl) 371eKMp
KbIlUMbII0amKbIYMmbl CYROKMYKMYH Xxemuwmyy
caHbl MEHeH aliflaHbIn a2yyHy KaMCbI3 Kbinla
mypzaH, MaaHuee dalibiMa bipacmanaaH
6osyyea muliuw.

KblliMbIndamKbIlYmbIH memMnepamypachiH
KamcbI3 Kblnlyy y4yH, Grundfos Pt100 xe Pt1000
6undupauyuH opHOMYYyHY CyHyW Kblaam.

Bzepade xbliwumbik 632epmky4yke TEMPCON
memnepamypa 6undupauyu Kupau3susnzeH MS
3s1eKmp KblliMbINOamKbIYbl mymawmsipbli2aH
60J1c0, 6UundupauyKke opHOoMyJsi2aH cakmazbiy

K 3apun kemem, 6undupauy uwmebel kanam.
epceTme - .
Bundupauymu kalipadaH uwmemkeHze 6os160lm.

Byn 6os1co, anekmp KbiliMbII0amKbIY
memMnepamypasbik 6undoupauy MeHeH
Xab60bln6azaH kamapbl uwmelm de2eHou
6undupem.

CopkbiCMa ULLTEH YbIrbin Kanball y4yH, COPKbICMaHbIH YbIrbIMbl
0,1 X HOMUHanNAyy MaaHUCMHEH TOMOH TYLUeepYy MEHEH ane
3MNEKTP KbIMbINAATKbIY 4apo0 TOKTOLWY Kepek. Kbl TbIK
KOHBEPTEPW, aHblH TYPYHO Xapalua, 3MeKTp KbliMblnAaTKblbKa
YblH MaaHuAeru YbiHanyyHyH TaacupuH TUArM3un, aHblH
Oy3ynyLuyHa anbin Kenuwm MyMKyH. Yokynyk YsiHanyynapabiH
YOHAYTY TEMEHKY xaablbanaarsl 6epunmenepre binanbik
YekTenreH 6onyyra TMANLLL.

AnekTp Macumanayy Makcumanayy
KbIMMbINAATKbIY YOKYNYK YblHanyy dU/dt
MS402 650 B dpasa-casa 2000 V/us
MS4000 850 B ¢pasa-casa 2000 V/us
MS6000, MS6000P 850 B casa-dasa 2000 V/us
MMS6 850 B casa-xep 500 V/us
MMS8000, MMS8000P 850 B casa-xep 500 V/us
MMS10000 850 B chasa-xep 500 V/us
MMS12000 850 B chasa-xep 500 V/us

ACUHXPOHAYY 3MEKTP KbIAMbINAATKbIYTAP YYYH
AKblwTbIKTapAbIH k0N 6epunreH AManasoHAopy:

+ 30-50 'y

+ 30-60 I,

ChbI3bIKTYY ecyL y6akbiThl: Koé 6epyyre xaHa TOKTOLUKO 3H Ken
pereHge 3 cekyHa.

MS6000P, MMS8000P cuHxpoHAYY aNeKTp
KbIAMbINAATKbIYTapPbl YUYYH:

AKblWTbIKTapAbIH k0N 6epunreH ananasoHaopy:
* 55-100 'y
» 55-120 Iu.

ChbI3bIKTYy ecyw y6akbiTbl: Koé 6epyyre xaHa TOKTOLUKO 3H Ken
aereHae 3 cekyHA.

XKbIWTBIK ©3repTkyy 63yHYH TUOMHE xapalia, anekTp
KblAMbINAATKbIY ULWITEN XaTkaHaa kebelireH 4o6yLWTyH cebebun
6onyn caHanat. AHAaH Gallka, XblLUTbIK ©3repTKyY 3MeKTp
KbIAMbINAATKbLIYTEI YblHAMYYHYH YOKYJyK MaaHUMepuHH
3bIAHAYY TaacupuHe Ayywap KbinaT. AHbl XbILTbIK ©3repTKyY
MEHEH 3MeKTp KblMbINAATKbIYTLIH OpTocyHAa LC-yblnkaHbl
OHOTYY 0Ny MeHeH 6onTypbaw kotoyra 60n0T.

Tonyrypaak maaneiMaT anyy y4yH Cusam Grundfos
KOMMaHUSICbIHbIH OKYNYYNYry MeHeH 6ainaHbilyyHy eTyHe0y3.

TypykTyy MarHntTepu 6ap MS6000P cuxpoHayy
KbIMMbINAATKbIYbI XaKLblpaak nsonsauusanaHrad. Temexgery
xapablbanga kepceTynreH 6apabik Tanantap aTkapbinran 6onco,
CUHYCOMAAVK YblnKa Tanan KblfbIHGanT.

MS6000P meHeH SPE cuctemanapsl (SP copkbicma 6enyry +
MS6000P anekTp KbinMbingaTtkbiubl + CUE XbIWTLIK KOHBEPTEPU)
Grundfos, TemeHky Tabnuuaga KepceTyreH XbIWTblK
KOHBEPTEPUHE XXaHa KbIAMbINAATKbIYTBIH KUPULL
napameTpriepuHe TananTtapra binanblk kenet. TyTymra 6onroH
KaHa Tapmakka 60nroH Tanantapabl atkapraHga CUHyconaauk
Ublnka Tanan KbinbIHOaunT.

CuHycoupaauk Ybinkacbi3 uwtee y4yH MS6000P 6onroH
TananTtap

Grundfos
BupaukTtep SPE
TyTympaapbl

MaaHucu

TyTymra 6onroH Tananrtap

HoipeHYH 91 ATkapbInbiLwbl

KOropKy 60/140 [°C/°F]
Kepek
TemnepaTypachl
KabenayH ATKapbInbILWbI
Makcumangyy 300/1000 [m/ft] P
Kepek
y3yHayry
Tapmakka 6onroH Tanantap
Makcumangyy 460 [V RMS] ATkapbInbiLwbl
CbI3bIKTYY YblHanyy Kepek
dasanap 3 4 ATKapbInbILWbI
Kepek
XKbIWTbIK ©3repTKy4ke 60nroH Tanantap
TypPYKTYy TOKTYH
Makcumanayy 620 [VDC] v
YblHanyycy
©3repTKyUTYH
KnemmacbiHaarb! 3H 650 [VLL] v

XKOTOpPKY YblHanyy

MY knemmanapbiH-
garbl MMHMManayy 100 [ns] v
ecyy ybakbiTbl

MY knemmanapbiH-
Aarbl Makcumangyy
du/dt

KoTopynyyHyH
makcumanayy 4 [kHZ] v
KbILUThIrbI

5 [V/ns] v

TapmakTbIK
YblHanyyHyH
TEernsgenuium

MaccuBayy Terusgee
Kenypecy

KbIMMbINAATKbIYTBIH KUPYYUY Tanantapbl

Knemmanapgarsl

3H XKOropky 1500 [VLL] v
YblHanyy

Knemmanapgarsl

Makcumangyy dU/dt 6 [Vins] v

* Ap AavibiM KOONCy3AYK, 3NEKTP MarHUTTUK TOCKOONAYK X.6.
Kapara XeprunukTyy xxaHa ynyTTyk Tanantapabl aTkapyy kepek,
OLLOHAOMN 3M€ YblIMKaHbl OPHOTYY Tanan KbifblHbILLbI MYMKYH
(b13bI-4yyHY 6acyy y4yH).

» Kabenpgep »aHa TyTymayH 6aluka KOMMNOHEHTTEPU XKbILUTbIK
©3repTKYY MEHEH KONJOHYyYra TMAULLTYY TypAe acenTenun
Kepek.

» Orep kabengep 300 M y3yH xaHa/xke TapMaKTblH YblHANyycy
460 B xoropy 60o1nco, CMHycongauk YblnkaHbl KOMAOHYY Kepek.

SPE cuctemacbiHaarbl CUE XbIWTbIK KOHBEPTEPUH XXOHA e
SPE cuctemacbl TOMOHKY KOMMOHEHTTEepAEeH TyparT:
» SPE copkbicma arperaTbl
- SP copkbicmacsl
- MS6000P >xe MS8000P kbliMbInaaTKbIYbl
* CUE XbIWTbIK KOHBEPTEPMU.
* CuHyc cpunbTpum (3apbin 6onroHao).
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Kbiprbizua (KG)



(9)) enciqadigay

CUE uwTteTyy 60t0HYa KONgoHMOro 33. CopKbICMaHbl,
KbIAMbINAATKbIYThI )KaHa KONOOHYY Y6MPOCYH XKeHAee Y4YYH
avcnnengery kepceTMmenepay atkapbiHbl3.

Kowymya maaneimat anyy y4yH CUE 6otoHua MacnoptTy, Kypoo
aHa nanganaHyy 60oHYa KONAOHMOHY KapaHbi3.

Y3yH kabengepanH KOMNeHcauusachbl

KabenavH y3yHAYryHyH TaaCMpuH KOMMEHCaLmnsanoo yyYyH
KbIMMbINAATKLIYTEIH @aBTOMaTThIK agantaumsacel (AMA) kepek
6onywy MymkyH. byn yvypaa, nwtetyy 60t0H4a KONAOHMOHYH
XapAaaMbl MEHEH AeMeVKN XeHaeenepay askraraHaaH KUimvH,
TOMOHKY Kagamaapabl aTkapbliHbI3:

1. Orep cMHycompanabik pUnbLTP OPHOTYIICA, aHbl axblpaTbim,
KbiMMbinAatkblyTel CUE'ra Ty3 TyTalThIpbIHbI3.

2. 1-29 napameTpuHe «KblMMbINAaTKbIYTbIH aBTOMATThIK
apgantaumsacel (AMA)» eTyn, [1] Tonyk AMA'HBI LLITETYYHY
TaHAaHbI3.

3. AMA'HbI nwiTeTyy yyyH [Kon meHeH balukapyy] 6ackblubiH
6acblHbI3.

4. Jrep cnHycompanablk PUnbTP OpHOTYSICA, aHbl Kanpa
TyTawWTbIPbIHbI3.

CuHycouganabik hunbTpCcu3 cuctema

Bapablk Tuellenyy TananTtap aTkapbliiraH xxaHa cMHycouaanabik
puneTp opHoTyn6araH MS6000P meHeH SPE cuctemanapsbl y4yH
14-55 napameTpuHe «Ybiryy pmnetpm» etyn, [0] Punstpcus
TaHOaHbI3.

' MMSB8000P meHeH SPE cuctemManapblHbIH ULWTELN
YUYH ap AanbiM cuHycouganabik punstp Tanan
KbIMbIHAT.

9.1.2 Balwka eHAYPYYUYHYH 3NeKTP KbIAMbINAATKbIYTapPbl
(Grundfos amec)

Grundfos e anekTp KblMbINAATKbIYTbl OHAYPYYYYNep MEHEH
6arinaHbILbIHbI3.

9.2 IneKTp KbINMbINAATKLIYTbI KOProo
9.2.1 Bup dasanyy anekTp KbiMMbInAaTKbIYTap

YekTypme bup cdasanyy MS 402 anekTp KbliMbIngaTkbl4Tap
TEPMOBYYPryyTep MeHEH XababinraH xkaHa Kowymya KOprooHy
Tanan kbin6anT. Tok 60HYa ThILKbI KOProo Tanan KbifblHraH
1,1 kBT ky6aTTYyynyktarsl MS402 anekTp KbliMblnaaTKbl4YTaH
bawka.

Sckepmyy

KbIHanzaH Xbinyynyk Kop2oo uwmen
JKamkaHOa 3s1eKkmp KbilUMbls10amKkbl4 e4em,
6UPOK aHbIH KneMManapbl YblHanyy
maacupuHde kana 6epem. dnekmp
KbIliMbIN0amKbI4 My30a2aHOaH KUlUiuH
aemomammabik mypde Kalipa uwke kupem.

Bup cdasanyy yektypme MS 4000 anekTp KbliMbIngaTKelYTap
KOProOHYH ThILLUKbI TY3Mery MeHeH KopronroH 6onyyra Tuiui.
Koproou4y Ty3amek 6alukapyy KyTyCyHa KblHanraH xe e3yH4e
6onyyra TunAmL.

4 nom anameTpu meHeH Franklin PSC anekTp
KbIAMbINAATKbIYTap KOProo aBToMaThl MEHEH KoLynraH 6onyyra
TUANLL.

9.2.2 Yy chasanyy aneKkTp KbIiMbINpaTKbI4Tap

MS anekTp KbiiMbIngaTKbl4Tapbl TemnepaTypaHbiH KbiHanraH
GUNAMPrUYM MEeHeH, OLLIOHAON 311 arn oK Aa XeTKUpuner.

OnekTp KbliMbINAaTKbYTAPAbIH KUAWHKU TUNTEPU KOPFOOHYH
aBTOMaTbIHA, XXYKTeMAay KOHTPonaoo penecuHe xe MP 204
ANEKTP KbIMMbINAATKbIYbIHBIH KOPrOOHYH 3MNEeKTPOHAYK bnoryHa
KaHa KOHTaKTopyHa (-nopyHa) TyTawTbipbinrad 6onyyra TMANLLE

* XyMyLUYYy TemnepaTypaHblH KbiHanraH uiwteedy 6unanpruym
MEHEH 3MEKTP KblMbIAaTKbluTap.

* TeMnepaTtypaHbIH Xe an X0k KblHanraH uwtebereH Gungmpruym
MEHEH 3MEKTP KblMbINAaTKbIuTap.

* Pt100 6ungupruym MeHeH e an )oK 3neKTp
KblAMbINgaTKbIYTap.

MMS anekTp KbliMbINAaTKbIYTAp TEMNepaTypaHblH KbiHanraH
oungupruym MeHeH xababinran amec. Pt100 xxana Pt1000
GunNanpruum Trellenyy 6yoM kaTapbl XETKUPUNET.
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9.2.3 OneKTp KbINMbINAATKbIYTbIH KOProo aBTOMaTbIHbIH
KepekKkTyy Tyyparnoosnopy.

My3nak abangarbl anekTp KbliMbINAATKbIY YYYH KOProo
aBTOMaTbIHbIH ULWITEe YyOaKTbIChl, 3MEKTP KbIAMbINAATKbIYTbIH
HOMUWHanNAbIK TOFyHaH 5 ace alkaH Makcumangyy TOKTO

10 cekyHaaaH awnooro Tuimw. Kagnumku nanganaHyy
lwapTTapbiHAa 3NeKTp KblMbINAaTKely 3 cekyHaaaH a3 ybakbiTta
Makcumanayy annaHyy XbllTbIrbl MEHEH ULLTEN GaliTooro
TUANLL.

Ywyn mananmsl amkap6a2aHda anekmp
KbIliMblIIOamKbIvYKa 6epusi2ceH Kenunouk
JKapakcbi3 6on1yn acenmesnuHem.

KeHyn
GypyHy3

MyYMKYH BONroH 3H XakKLbl bIkMa MEHEH 3NeKTp

KbIAMbINAATKbIYTbl KOProo Y4YH, aHblH KOProoyy aBTOMaTbIH

XOHOe6 TeMeHAe KeNnTUPUIreH KepceTMenepre binamnblk

aTKapbinyyra TUANLL:
KoprooHyH aBToMaTbiH 3NEKTP KbIMMbINAATKbIYTbIH
Makcumanayy TOryHYH MaaHUCUHe KapaTa >XeHOeHY3.

2. CopKblCMaHbl 3cenTenuHreH KybaTTyynyk MeHeH >apbim
caaTTblH N4UHAE ULITETUHNS.

3. AHbl 84ypYY yOaKbITbiHA YENUH XbINyYNyK KOProoro KOHroH
TOKTYH M@aHUCUH Xan TYLYPYHY3.

4. AHAaH KMAWH Makcumanayy ToK pacuenuTenuHuH ULTee
YEKUTUH Byn MaaHUHUH B6ormkon MmeHeH 5 % xoropycyHa
OPHOTYHY3.

KOpFOOHyH aBTOMaTblHbIH MakKCcuMangyy ToryHyH opHoOTynraH
MakcumMmangyy xon 6epV|J'|reH MaaHUCKu anekTp
KbIMMbINAATKbIYTBIH HOMUHanayy ToryHaH awwnooro TUANLL.

Koé 6epyyae «y4 OypuTyK Xbingpi3» cxeMacbl 60toHYa
KYWAry3ynyy4y anekTp KeliMblngaTkbluTapaa Koproovy aBToMaTtThbl
XeHJee xoropyaa cypeTTenreHaen atkapbinaT, 6Mpok alubikya
XYKTOMAYH penecuHnH makcumarnayy oOpHOTYYyCy HOMUHanayy
Tokko x 0,58 6apabap 6onyyra TMnmnLL.

Bawka eHaypyy4dynepayH (Grundfos amec) 6awikapyy
KyTynapblHAa, KOPrOOHY X6HA86HY eHAYPYYYYHYH
KongoHmocyHa xaHa 303 binanbik OpHOTYY 3apbin.

OneKTp KbIMMbINAATKBIYTHI «y4 BYPUTYK XbINAbI3» CXemMachl
6otoHYa xe ko€ Gepruy TpaHcopMaTop apkbinyy TyTalwTbipyyaa
Koé 6epyyHYH Makcumanayy >xon 6epunreH ybakbiTbl 2 cekyHAAY
Ty3erT.

9.3 YarbinraHgaH Koproo

ONeKTp KbIMbINAATKbIYTHI, XabayyHy Kypoo panoHyHAa
yarbifiraH ypraH yuypaa, 3Heprusi MeHeH KaMcbl300
NMHUANapbIHAArbl YbiHaNyyHYH CEKUPUKTEPUHEH KOProo YYYH,
OPHOTMO aTanblH TY3MeK MEHeH Xababinbilbl MyMKYH. Puc. 17
cyp. kapa.

L1

L2 L

L3 N

PE—————¥+——— PE—F———F+—|———
|||—| |||—|

825045 825017

Yy chasa Bup dasa

TMO0O0 1357 3605

Puc. 17 Awbik4a YbiHanyyaaH KOproo TY3MeryH opHoTYy

Bupok, alubikya YblHanyynaH Koproo Ty3Mery anekTp
KbIAMbINAATKbIYTbI YarbiiraHablH Ty3 TUYYCYHEH KOProGowT.

AlLLblKYa YblHanyyaaH Koproo Tyamery, MyMKyH 6onyLuyH4a
3MeKTP KblMbINAATKbIYKA XaKblH TyTalTbIpbinraH 6onyyra
TUAWLL, MBIHAA XEPTUINKTYY apexenep xaHa yeHemaep
cakTtanart.

AwWwbIk4a YblHanyygaH koproo TyameryH GrundfosToH cypooro
6onor.

OweHTCe Aa, N30nALUUANOOHYH XXOropKy AeHraanu yuyH MS 402
3NEKTP KbIMMbINAATKbIYTaPbl YUYH, 34 KaH4aw Kowymya
yarbifiraH4aH Koproo Tanan KbifbIHGanT.



9.4 Kabengu TaHpoo

CopkbIcMaHbIH 351eKmp kabenu dalibiMa YOKK6H
KeHyn abanda 6os10m xaHa aba 60r0H4Ya MW emMe yYyYH
GYPYHY3 | )emuw33pauKk myypacbiHaH KeCusuwKe 33
6os1ywy ce3cy3 desie aMec.

Benrunyy Temnepatypana copaypynyydy Yempe MeHEH y3ak
GarinaHbllyy Y4yH YOKTYpMe kabenb Tyypa KenreHaurviH
TEKLIEPUHUS.

KabenavH TyypacbliHaH kecunuium (q) KWAMHKK Tanantapra >»oon

6epyyre TMANLL:

1. Cyy eTnec kabenb 3MeKTp KblMMbINAATKBIYTEIH Makcumanayy
ToryHa (l) acentenreH 6otoHYa TaHOanNbILWbl KEPEK.

2. KabenauH y3yHAyryHaa YsiHanyyHyH xon 6epunreHaeH
Kebypeek TyLyycyH 60nTyp600 yYyH, TyypacbliHaH KecunuL
XeTuwTyy 6onyyra TMinL.

YekTypme kabenguH TyypacbiHaH KECUMULLIN 3NEKTP
KbIMMbINAATKbIMTAPAbIH YblHAMYyCyHYH Anana3oHyHa Kolynyy4y
9. Snekmp xabdyycyH mymawmsipyy 6enymyHae KentupunreH
TananTapra xoon 6epyyre TUAmLL.

KabenavH Tanan KblfblHraH KECUMWH T-mupkeme.

KnnunHkmn oopmynaHbl navganaHbiHbl3:

| = OnekTp KbliMbINAATKbIYTIH MakCUManayy HoMuHanayy Tory.
«Y4 BypUTYK XKbINabi3» cxemachkl 6ooH4Ya koé 6epyy yuyH

| = makcumanayy TokTyH MaaHucu x 0,58.

Lx = HoMuHanAayy YbiHanyyHyH 1 % Ty3reH YbliHanyyHyH TyLlyycy
6otoHYa acenTenreH kabenauH y3yHayry.

_YOKTYPYNreH kabenavH ysyHayry
YblHanyyHyH xon 6epunrex
Tywyycy % mMeHeH

Lx

g = Cyy eTnec 4ekTypMe kabenauH TyypacbiHaH KECUNULLN .

Ww y3yHOery MaaHu meHeH | xaHa Lx MaaHunepamH opTocyHaH
TY3 CbI3bIK KYPry3yHy3. Byn Ty3 CbI3bIKTbIH «g» OTy MEHEH
KECUMULL YeKNTN KabernanH )aKblHKbl YOHYpaaKk KeCUM MaaHUCUH
TaHO00 YUYH KbI3MaT KbIflyycy Kepek.

lpadukTep KMNNHKM bopmynanapabliH HETM3NHAE Ty3yneT:

Bup dazanyy anekTp KbIMMbINAaTKbIY

L= U x AU

I x 2 x 100 x(COS <pxg+sin (pxXl)

Yu chasanyy anekTp KbIMMbINAaTKbIY

U x AU

L=
I x 1,73 x 100 x(cos <pxg+sin (pxxl)

Yu chazanyy YeKTypMe 3neKTPp KbIMMbINAATKbIY, TYTaWTbIPYY
«Y4 BYypuTYK KbINAbI3» cxeMachbl 60l0H4Ya 60101

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

L = Cyy eTnec YekTypme kabenavH y3yHayry [M]
= HomuHangblk YbiHanyy [B]

AU = YblHanyyHyH e3repyycy [%]

| = OneKTp KbINMbINAATKbIYTbIH MakCMManayy HoMuHanayy
Tory [A].

cos® = 0,9

P = CanblwTblpmanyy kapuwbinbik: 0,02 [OM*MM2/M]

q = Cyy eTnec 4YekTypmMe kabenauH TyypacblHaH
Kecunuwm [Mm?]

sing = 0,436

Xl = UnpykTuBayy kapwbineik: 0,078 x 10-2 [Om/m].

9.5 MS 402 6up chazanyy anekTp KbIMMbINAATKbIYTbI
Galwkapyy

Sckepmyy

Bup ¢gpazanyy MS 402 anekmp KblliMbl10amKbI4,
0pooJIOPOYH meMmnepamypachl Xo20pynazaH
yu4ypOa KbiliMbinI0amKblYmbl 64ypyy4y kopao2yy
MeHeH xab0binzaH, 6yn yyypoa asiekmp
KbIliMbIIIOamKbIYKa a3blk 6epyy ynaHmainam.
Bzepde asekmp KblUMbI10amKbIY
KOHMpPos1doHyy4yy mymymOyH Heau3au 6enyay
6osyn caHasnca, aHbl CO3CY3 3CKe ajlyy Kepek.

Mwucanbl, arepae KOHTPONAOHYYYY TYTYM KOMMNPECCOPY MEHEH
TEMUPCU3OEHANPTUYTY ©3YHO KaMTbica, aHaa, arepae CyyHy
GepyyHY KOHTPOAOOHYH Ballka KoLyM4Ya YapanapbiH
kapawTbip6aca, 6yn KoMNpPeccop COpKbICMaHbIH 3MEKTP
KbliMbINAaTKbIYbl ©4YPYreH 605co Aa, aHbl KOProoHYH
UWTEereHaUrMHEH NILTeeHY yraHTar.

9.6 Bup c¢hasanyy anekTp KbiIMMbINAgaTKbIYTapAbI
TyTawTbIpyy

9.6.1 OkM 3bIMAYY Kabenu MeHeH 3NeKTP KbIMMbINAaTKbIYTap

Oku 3bIMAayy kabenu meHeH MS 402 anekTp
KbliMbINAaTKbl4TapblHbIH KbIHANraH KOProocy XaHa ULLTeTKNYN
6ap, aHAbIKTaH, TapMakka Ty34eH-Ty3 TyTawTbipblraH 6onywy
MYMKYH. Puc. 18 cyp. kapa.
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Puc. 18 3ku 3biMayy kabenu MeHEH aNeKTp KblMbInaaTkelYTap

9.6.2 TypykTyy TyTawTbIpblnraH koHaeHcaTopy 6ap PSC
3NEeKTP KbIAMbINAaTKbIYTaphbl

PSC anekTp KbliMblngaTKbYTapbl @3blk TapMarbiHa XymyLuyy
KOHZeHCcaTop apKbinyy TyTawTbipbinaT, an y3rynTykcys
nanganaHyy y4yH acenTtenreH 6onyyra TMAnLL.

TeMeHky xaabiban 6ooHYa KoHAEeHCAaTOPAYH TUNeNnYeMyH
TaHAaHbI3:

OneKTp KblMbINAATKbIY KoHpeHcaTtop
(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 KbliMblngaTkbiuTapbl 1,1 kBT asbipaak
KybaTTyynyKTarbl KblHanraH KOprooro 33 xaHa Tapmakka Puc. 19
CYPp. KEPCOTYNreHAeN TyTawTbipbinyyra TUANLL.
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Puc. 19 PSC anekTp KbliMblnaaTKbIY

www.franklin-electric.com xaHa Puc. 20 cyp.

= L N
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o

Capbl/kalwbin

Puc. 20 Franklin doupmacbiHbIH 3neKTp KbIMMbINAaTKblYTaphbl

9.6.3 Yu 3biMayy kKabenu MeHeH 3neKTp KbiMMbINAaTKbIYTap

Yy 3biMayy kabenu meHeH MS 4000 anekTp KbliMblngaTKbIuTap,
TapMakka 3feKkTp KblMMbINAATKbIYTLIH KbIHANraH koproocy 6ap
Grundfos SA-CSIR/SA-CSCR 6alukapyy 6nory apkbinyy
TyTawWwThbIpbinyyra TMANULL.

Y4 3biMayy kabenu meHeH MS 402 anekTp KbliMblnAaTKbluTap
KblHanraH Koprooro 393 xxaHa tapmakka Grundfos SA-CSIR/CSCR
balukapyy 6nory apkbinyy TyTalTelpbllyyra TUANLL.

Yy cpasanyy MS 402 xxaHa MS 4000 anekTtp
KbliMbINAaTKblYTapAbl TYTaWThIpYy 9.7 Y4 hasanyy anekmp
KbiliMbliOamkbldmapObl mymawmsipyy 6enymyHae KenTUpunrex
KepceTMenepre binanblk atkapbinar.
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TMO7 4264 1219

Puc. 21 CSIR
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TMO07 4265 1219

Puc. 22 CSCR

9.7 Yy cdhazanyy anekTp KbIMMbINAaTKbIYTapAbl
TyTawTbIpyy

Yy dpasanyy anekTp KbliMblngaTKblYTap KOProo TyTymMyHa 33
6onyyra Tunnw. 9.2.2 Yy gpazanyy anekmp KbiliMblii0amkbiymap
6enyMyH KapaHpis3.

OnekTp xabagyyHy MP 204 apkbinyy TyTawTbipyy Y4YH yLyn
TY3MOKKe apHalnraH Kypoo XaHa nanganaHyy 6otoHya Macnopr,
KonaoHMOHy OKyy kepek.

CTaHAapTThbik KOProoyy aBTomMaTThl NaaanaHyyna sanekTp
XabayyHy TyTawTbIpyyHY MblHAAH apbl CYypeTTenreH cxema
GOoIOHYa XYPryayy Kepek.

9.7.1 AnaHyyHyH 6arbITbIH TeKWepyy

CopKbICMaHbIH XyMyuwyy 6esnyay
natidanaHbInbIn XamkaHda dalibima moJiyay
MeHeH cyyaa 4YeKmypynzeH 6osyyza muliuul.

KeHyn
GypyHy3

OnekTp a3blk TapMarbiHa COpKbICMaHbl TyTalTbipyyAa annaHyy

6arbITbIH TEKLWepyY 3apbin:

1. CopKbiCMaHbl KyIUry3yHys, 6epunyy4yy CyyHyH xaHa
KbICbIMAbIH KOMOMYH YEHEHM3.

2. CopkblCMaHbl e4ypyn XaHa 3MneKTp KbliMbINAaTKblYTbIH KU
dasacblH opyHAapbl MEHEH anMallUTbIpyy Kepek.

3. CopkbICMaHbl KYMry3yHy3, 6epunyyyy cyyHyH xaHa
KbICbIMAbIH KOMOMYH YEHEHM3.

4. CopKblCMaHbl 84YPYHY3.

5. XKblMbIHTbIKTapAbl CanbIWTbIPHbI3. Bepunyy4y cyyHyH xaHa
KbICbIMAbIH KEMOMYHYH KOPCOTKY4YTOpPY YOH 60MroH
TyTalWTblpyy Tyypa Aen acentenuHer.

9.7.2 Grundfos anekTp KbIMMbINAATKbIYTaPbI - TY3 KOE 6epyy

Ty3 ko€ 6epyy y4yH Grundfos anekTp KbliMblngaTKblYTapbIH
TyTalWTblipyy TOMeHKY xaablibanga xaHa Puc. 23 cyp.
KENTUPUIITEH KOPCOTMOIBepPre binanbik aTkapbinar.

Kab6enb/6upukTupyy
A3bIKTbIK 4 xxaHa 6 aonm guameTpnepu
Tapmak MeHeH Grundfos anekTp

KbIAMbINAATKbIYTapPbI

PE PE (capbi/xaLubin)

L1 U (kypeH)

L2 V (kapa)

L3 W (603)

9.7.1 AlinaHyyHyH 6agbimbiH mekwepyy 6enymoOe cypeTTenreH
blKMa MEHeH annaHyy 6arbITbiH TEKLIEPUHMN3.



PE L1 L2 L3
|

TMO03 2099 3705

Puc. 23 Grundfos anekTp KbliMblngaTkblYTapbl - Ty3 KOé 6epyy

9.7.3 Grundfos anekTp KbIMMbINAaTKbIYTapbl - «y4 OypUTYK
XbINAbI3» cxeMachbl 60l0HYa KOé bepyy

«Y4 BypUTYK XKbINAbI3» cxemachkl 6oloH4Ya koé bepyy yuyH
Grundfos anekTp KbInMbINAATKbIYTaAPbIH TYTAWTIPYY TOMOHKY
xagblbanga xaHa Puc. 24 cyp. KenTUPWUMTreH kepceTMenepre
biNanbIK aTkapbinar.

Grundfos anekTp

BupukTtupyy KbIMMbINAATKbIYTaPbI
anameTtpu 6 aronm

PE Capbl/xawbin

U1 KypeHr

V1 Kapa

W1 Bos

w2 KypeH,

u2 Kapa

V2 bo3

9.7.1 AlinaHyyHyH bagbimbiH mekwepyy 6enymae cypeTTenreH
blKMa MeHeH avnaHyy 6arbiTbiH TEKLLIEPUHNS.

PE L1 L2 L3

A

T I T
| W2 |u2 |v2
PIE Ut v1 w1

\
\
N

TMO03 2100 3705

Puc. 24 «Y4 BypuTyK XbiNgpl3» cxeMacbl 60toHYa koé 6epyy
y4yH Grundfos anekTp KbliMbIngaTKblYTaphbl

Arepae Ty3 ko€ 6epyy Tanan KbifblHCa, 3NEKTP KbIAMbINAATKbIY
Puc. 25 cyp. kepceTynreHaen TyTawTblpbifiraH 6onyyra TuanL

PE L1 L2 L3

TTITTIT]
| W2 |u2 |v2
PIE ut| vt w1

\
\
A

TMO03 2101 3705

Puc. 25 «Yu BypuTyK Xbinabi3» cxeMachl 6010HYa ko€ Gepyyre
apHanraH Grundfos anekTp KbliMbINAaTKbIYTaphbl, TY3
Koé bepyyae

9.7.4 3km kabaT kabenu meHeH MS6000P CuHxpoHAyYy 3anekTp

KbIMMbINAATKbIYbI

PE L1 L2 L3

TMO7 6468 1920

Puc. 26 Grundfos MS6000P 37 kBT xaHa 45 kBT

9.7.5 KaGenauH xe knemmanapabiH 3biIMAapbIHbIH 6enrucus
Mapkeprnieecy 6ap anekTp KbIMMbINAATKbINTapAbI
TyTawTbIpyy

Byn yyypaa, arep kabenavH e3yH4e 3biMaapbiH Mapkuprnee

6enrncus 6onco, anapabl TapMakka TyTalTelpyyaa, annaHyy
GarbiTblH Tyypa KaMcbl3 KbiNyy YY4YH KUAMHKUHW aTKapbiHbI3:

Ty3 KO€ 6epyYYHYH 3NeKTp KbIAMbINAaTKbIYTapbl

CopkbiCMaHbl Tapmakka benruneHreH npoueaypara binanbsik
TYTalThIPbIHbI3.
9.7.1 AlinaHyyHyH 6aebimbIH meKwepyy 6enymae cypeTTenreH
blKMa MEHeH ainaHyy 6arbITbliH TEeKLIEPUHMN3.
«YY4 OYpUTYK XbINAbI3» cxemacbl 600HYa KOé 6epyy Y4YyH
3NeKTP KbliMbINAaTKbIYTap
Opoonopay OMMeTpAMH XapAaMbl MEHEH aHbIKTaHbI3 XaHa
TUAWLLTYY OPOOJIOP YYYH ChIpTKa Yblrapyy4y 3biMaapabiH
TonTomyH 6enrunexus. OpoonopayH 6allblH XaHa y4yH
6enrnnyy bikmanapabiH 6upn MeHeH aHblkTaHbi3. U1-U2, V1-V2,
W1-W2. Puc. 27 cyp. kapa.

Ut u2
V1 v2
w1w2

TMOO 1367 5092

Puc. 27 KabenanH/knemmanapAbiH 3biMAapbiHbIH 6enrncus
MapKanoocy - «y4 BypuTYK Xblnabi3» CXeMachl MEHEH

KO& BepyyHYH 3NeKTP KblMMbIAATKbIYTapbIHbIH OPOOCY

arepae «yy BypuTyK XbINAbl3» CxeMacbl MEHEH KO€ 6epyy Tanan
KbINbIHCA, 3biMaap Puc. 24 cyp. KepceTynreHgemn
TyTawTbIpbifyyra TMANLL.

Orepae Ty3 Ko€ Gepyy Tanan kbinblHca, 3bimaap Puc. 25 cyp.
KepceTynreHaen TyTawTbipbinraH 6onyyra TMANLL.

9.7.1 AlinaHyyHyH 6agbimbiH meKkwepyy 6enymae cypeTTenreH
blKMa MEHeH annaHyy 6arbITbliH TEKLIEPUHM3.

9.7.6 XKan ko€ 6epyy TyTymMy

Bup ane mearunge 6apabik y4 chazanapaa YblHanyyHy XeH4ereH,

Koé bepyyHy raHa nanganaHyy cyHywranaT. MeiHgan
Tywypry4tep 6annac KOHTaKTOp MEHeH xababinraH.

CbI3bIKTYY 6cyy y6aKbITbl: 3H ken gereHge 3 cekyHa.

Cuns Tonyrypaak MaanbimMaTtTbl Xan koé bepruutepam
XeTkupyydynepgaeH xe Grundfos komnaHuscbIHaH ancaHbl3
6onor.
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9.8 3nekTp KbIMMbINAATKbLIYTHI XXaHa kabengun — YbIHanyycy )oK COPKbICMa apKbiiyy

TeKwepyy 6alikabacmaH cyy akkaH y4ypoa,
COPKbICMaHbIH KbIUMbINOyy 6enykmepy xaHa
351eKmp KblUMbI10amKbI4 Knemmanapoa
4YbIHanyy xapamsin uwmen 6awmal mypaaH
KOPKyHy4Y apanam. YbiHanyyHyH 4YoHOy2y
alinaHyy bindamoObi2bIHaH KO3 KapaHObl 6os10m.
Ywyea 6atinaHbiwmyy KbiliMbl1I0amKbIYmMbIH
Sckepmyy KsieMManapbl meckepucuHye danundeHzeHze
SPE copkbicmanapbl y4YH: qyelluH KOPKYHy4Ymyy 0en acenmeniuwiu Kepex.
— Byrom meHeH uwmeedeH Mypaa,

KbIlMblII0amKbIYmbIH yYmapbiHOa YbIHaayy

JKOK 3KeHOU2UHe bIHaHbIHbI3.
— A3bIK 65102y KOKyCcmaH uwmen kemuwu

MYMKYH 3Mecmu2uHe bIHaHbIHbI3.

Sckepmyy

— Byrom meHeH ap kaHOal uwmeedeH mypoa
a3biK 6ynazbiH 64YPYHY3.

— A3bIk 65102y KOKYyCcmaH uwmen Kemuwu
MYMKYH 3Mecmu2uHe biHaHbIHbI3.

1. A3bIKTaHYyHYH
YblHanyycy;

KbliMbIngaTKkbIY X)XYKTeM acTbiHAa 60nroHao, YbiHanyy

9. Anekmp xabdyycyH mymauwmabipyy 66nyMyHO6 KepCeTyIreH
AuanasoHayH apanbirbiHga 6onyyra tunnw. KepceTtynreH
OnanasoHOoH CbipTKapbl YbIryy4y YblHanyyHyH
TEPMenyyCcyHAe, 3NeKTp KblMMbINAaTKbIY Kyiyn KeTuwm
MYMKYH. UblHanyyHyH Ky4Tyy TEPMenyynepy asbikTaHabIpyy
TapMarblHbIH YblHanyyCYHYH XaMaHAbIrbIH KEpCceToT;

BonbTMeTpAMH xapAaambl MeHeH
dasanapablH OpTOCYHAArbl YblHANYyHY
enyeHys. bup cdasanyy OnekTp
KblMbINAATKbIYTapaa YeHeenep dasa
XaHa HenTpanablH OPTOCYHAA Xe asblK
GynarbiHblH TUOWHE Xapalua 3Ku
dasaHblH OpTOCYHAA aTkapbinar.

% BonbTMETpaN anekTp g:gz::;cmaHbl Oy3yKTYKTap YeTTETUIIMENMHYE B4YPYT KOKY

T KbIAMbINAATKbIYTBIH KOPrOOCYHYH

g aBTOMaTbliHAArbl kKnemManapra

S TyTawTbIPbIHbI3.

E
Yu chasanyy anekTp KeliMblngaTkeluTapaa Makcumanayy
KepekTee asacbiHAarbl TOKTYH XXaHa MUHUManayy KepekTee
dasacbliHOarbl TOKTYH OpToCcyHAarbl anbipma 5% faH ken
H6onboLuy Kkepek.

§ Jrepae anbipMa YOH e TOK HOMWHanAyyAaH awica, KUANHKK

3 Oy3ykTykTap naiiga 6onyLy MyMKyH:

g * ONEeKTP KbIiMbINAATKbIYTLIH KOProo aBTOMATbIHbIH

S 6arinaHbllTapbIHbIH KYWYLLY.

2 CopkbicMa YbirbilubiHAA TYPYKTYY 6aCkIM  By5 (hasanyy asbikTaHyyAa WLLTEe yuyH BailnaHbIlLTapabl Xe

(MYMKYH 6onyLuyHya anekTp
KbIMMbINAATKBIYTEIH Makcumanayy
XYKTOMYH® LIanKeLl Kenyy4dy GanaHbILL
OHAYPYMAYYYry MEHEH) MEHEH uwiTen

XaTkaHga ap oup dasagarbl kepektenun 3-NyHKTTY Kapa.
XaTkaH TOKTY YeHEHN3. A3bIKTaHyy YblHanyycy eTe Xoropy e eTe ToMeH. 1-MyHKTTY

Kapa.

* ONeKTp KblMMbINAATKbIYTEIH OPOOIOPYHYH OPOMOPTOCYHAA
Gupuryycy xe y3yry 6ap. 3-nyHKTTy Kapa.
CopKbICMaHbIH 3bisiH 60MyyCy 9neKTp KblMMbINAATKbIYThI
aLlbIK4a XXYKTeMre anbin Kkener.

CopkbiCMaHbl kKanuTanablk OHA00 YYYH YEUNHNS.
3NeKTp KbINMbINAATKbIYTBIH (Y4 dhasanbik) OPOONOPYHYH
KapLUbINbIrbIHbIH MAaHUCUHUH 6T YOH YeTTeecy. Kbilina
TeKLUM XYKTeM 6onyLu y4yH dpaszanapabl TyTalwTbipyy
TapTMOVH anMalTbIpbIHbI3. Arepae Kewnren yeTTeTusce,
3-NyHKTTY Kapa.

Bawwkapyy 610oryH anvalTbipbiHbI3.
Bupuryynepgae xe , MyMKYH kabenamk KoLKy4Ta xamaH

OneKTp KbIMbINAATKbIYThIH
MaKcuManayy xymyLdy Tory dompmansik
KOPHOKYO 46 KepCOTYreH.

3 xaHa4-nyHKTTap: A3bIKTbIH YbIHaNnyyCyHYH XaHa KepekTee TOryHyH HopManayy MaaHunepuHae YeHeenep Tanan KbifibIHGanT.

3. OpOOHYH KapLblnbIrbl Yy chazanyy anekTp KblMbIngaTKelYTap Y4yH Makcumanayy

XaHa MMHumanayy YoHayktaH yeTttee 10 % TeH ken 6onbowy

Kepek. drepae YeTTeenep YoH 60Mnco - CoOpKbICMaHbl

KOTOPYHY3.

KbIAMbINAATKbIYTBIH KAPLWbIbITbIH, KbIAMbINAATKbIYTHIH

kabenuvH xaHa YekTypme kabenau e3 - e3yH46 YeHEHU3 XaHa

6y3yKk 6enykTepyH OHAOHY3/anMallTbIpbiHbI3.

AckepTyy. bup dasanyy y4y 3bimMayy anekTp

KblAMbINAATKbIYTapAa KyMyLLYY OpOO KapLUbIfbIKTbIH 3H TOMEH

MaaHWCWH anar.

4. N30nauusiHbIH Orepae n3onaumaHbiH kapwbineirsl 0,5 MOm a3 6onco, anekTp
KapLblbIrbl KbIAMbINAATKbIYThI XXe kKabenam oHA00 Y4YH COpKbICMaHbI

Cyy eTnec YekTypme kabenam anekTp
KbIAMbINAATKbIYTEIH KO& 6epruynHeH
axblpaTbiHbI3. YekTypme kabenauH
3bIMAapbIHbIH OPTOCYHAArbl OPOONOPAYH
KapLbIbIrbIH YEHEHU3.

TMO0 1373 5092

Cyy eTnec 4YekTypMe kabenau anekTp

@ KbIAMbINAATKBIYTEIH KOProo KOTOPYY Kepek.
o aBTOMaTblHaH axblpaTbiHpbI3. Ap 6up Keprunuktyy yeHemaep xaHa apexernepre binamnbix,
e O of hasza kaHa XepAeTyYHYH OpToCyHAarbl  M30NAUMAHBIH KapLWbinbIrbiHbIH Kabbln anbiHraH MaaHunepu
2 M30MALMSAHBIH KapLbIfbiraH YeHEeHN3. Galluka 6onyLy MyMKyH.

XKepaetyy uweHnuTyy
aTKapblnraHabirbiH TEKLEPUHMS.

S

TMO0O 1374 5092
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10. ManpanaHyyra KNprusyy

Bapabik bytomaap paspaoody-3aBoano kabbin anyy-eTkepyn
6epyy4y ceiHoonopay eTyweT. OpHOTyyAa KoWyM4Ya CbiHaKTap
Tanan KelnbiHGanT.

Orepae copkbiCMa nanganaHbina xxepae Tyypa OpHOTYnraH
601co xaHa Tonyry MeHeH XXyMyLu4y Yenpere YekkeH 601co, aHbl
Makcumangyy eTyHYH Tyypa kecunuwimHeH 6omkonayy 1/3 ke
XKabblK XbINAbIPrbld MEHEH KOE Bepyy Kepek.

9.7.1 AdnaHyyHyH 6a2bimbiH mekwepyy 6enymae cypeTTenreH
bIKMa MEHEeH annaHyy 6arbiTbiH TEKLLEPUHMS.

Orepae cyyaa apanawmanap 6ap 60nco, XbinAabIprelyThl CyyY
TasanaHraH 60HYa akbIpbIHAbIK MEHEH ayyy kepek. CopkbicMa
Tasa Cyy KeTKeHre YenuH nwteere Tunuw. Kapbl ydyypaa aHbiH
H6enykTepy 3bisiH 6onyLly xe 6ekMTkMY knanaH bynraHbin kanyycy
MYMKYH.

XKbinablprelvTl @a4yy MeHeH copkelcMa YekkeH abanga
TYpraHAbIrbiHa biIHAHbIW YYYH, CYYHYH AEHM33IMHUH
TOMOHAeeCYH TeKwepyy 3apbin.

CyyHYH AMHaMuKarbIK EHIr33MM COpKbICMaHbIH Kypoo
OEHrd3NMHeH Xoropy Typyyra tununw. 8.2 lNatidanaHa mypaaH
Xepae opHomyy 6enymMmyH KapaHpia.

VA vV ¥ ¥

9

L3
L2

3 &
——

TMOO 1041 3695

Puc. 28 CyyHyH ap kaHOawn AeHrasanaepuH canbllTbipyy

L1: CyyHyH AMHaMUKanbIk AEHT33MMHE CanblWTbipManyy
MWHMManayy KypoOHyH Teperaurn. 1 M a3 amec CyHyLuTanraH.

L2: CyyHyH AuHamMuUKanblk OEHr3MMHUH TepeHauru.
L3: CyyHyH cTaTukanblk 4eHr33NMHUH TEPEHAUTN

L4: OeHraanam Tywypyy. Byn cyyHyH AvMHamukansIk xxaHa
cTaTvKanblk AeHra3nAeprHNH OpTOCYHAarbl abipmMa.

L5: Kypoouy TepeHamnk

Orepae copkblcMa ©3yHYH Makcumanayy eHaypyMAayynyryHae

CKBaXXWHa ULWTEN YblKKaHra kaparaHga CyyHyH KenemyH

YoHypaak bepreHre xeHaemayy 6onco, Grundfos eHAYpYLUYHYH

MP 204 anekTp KbliMbINAATKbIYbIHbIH KOProo GIOryH Xe «Kypy»

MLITES6H KOProo y4yH 6aluka TMNTern TyaMeKkTy OpHOTYY

CyHyLwiTanar.

Orepae CopKbICMaHbIH «Kypy» ULLITO6A6H KOProoCyH OPHOTMNOCO,
aHAa CyyHYH OeHraanm COPKbICMaHblH COPYyYyKeHaeny
XanraikaH 6enyryHe YenuH TyLwyycy MYMKYH XaHa aHbIH
KeceneTnHeH copkbicMa abaHbl copaypyn 6awiTanT.

Abacbl 6ap cyy MeHeH y3ak natidanaHyy
COPKbICMaHbIH 6y3ynyuwyHa anbin Keayycy
MYMKYH XaHa 3J71eKmp KbliMbl10amKbIYmbl
Xemuuwcu3 my3damyyHyH cebebu 6onywy
MYMKYH.

KeHnyn
6ypyHy3

11. NanpanaHyy
COprICMaHbIH XymyLwvy GGHYFY naﬁ,qanaHbmbln XaTkaHaa
OaiibiMa TONyry MeHeH CYIKTYKKa YeKTypynreH 6onyyra Tuiui.

ManpanaHyy wapttapsbl 15. TexHukanbik 6epunmenepu
6enymMmyHae KenTUpUreH.

11.1 MuHMManAbIK YbIrbIM

OneKTp KblIMbINAATKbIYKA KEPEKTYY My3[00HY KaMCbi3 Kblfyy
YUYH, COpPKbICMaHbIH HAYPYMAYYNYTY XeHre caneliHraHaa 15.2
CopdypynaaH cyloKmyKkmyH memrepamypachbi/ My30amyy4dy
CYIOKMYKMYH a2biMbiHbIH bliidamOblebl 66MYMYHYH TananTtapbiH
aTkapyy KaMmcbl3 KblfblHAarel MaaHuaeH TOMeH TyLINeers TUKnLL.

11.2 TyTawTbipyynapAbiH XKbIWTbITbI

NwreTyynepayH MuHumanayy caHbl
MS xaHa MMS XKbineiHa 1 xony

NwTteTyynepAayH Makcumangayy caHbil
caatblHa 100

MS402

KyHyHe 300
MS4000 Ezac::g% (1) 80
e
MS6000P E?a;zlg% g §0
MMS6 E?a;zlge;go
MMS8000 E?a;:l;% g
MMS8000P E«’:\{a;ﬁ:%go
MMS10000 E?a;:':as g
MMS12000 E?ﬁ;:':i g

XabpyyHy TyypanooHyH KEperu Xok.

63

Kbiprbizua (KG)



(9)) enciqadigay

12. TexHUKanbIK Tennee

BytoM 6apablk Kbi3MaT MOEHETYHAS TEXHUKAMbIK TENeeHy xaHa
Me3rUnAyy AMarHoCcTukaHel Tanan KelnbanTt. ©Hep xannblk
*abayyHYH TeXHUKaIbIK TENINO6CY KePeKTeeUYHYH aimMarbiHaa
KabblN anblHraH YeHemaepre blnanblk aTkapbinyyra TUAWLL.

Sckepmyy
— A3bIKk 67102y KOKyCcmaH uwmen Kemuwu
MYMKYH 3Me€CmMu2uUHe bIHaHbIHbI3.

Sckepmyy

— Copkbicma OeH COOJIyK Y4YH 3bISSHOYY Xe yyny
CYHOKMYK y4yH KOJ100HYn2aH 6oJico,
copkbicMa b6yneaHzaH kamapbl
KnaccucgukayusinaHam.

Sckepmyy

SPE copkbicmanapbl Y4YH:

— Oz2epde cu30uH KapOUOCMUMYIISIMOPYHY3
60s1c0, pomopdy KOsIO0OHO6OHY3.

— PomopdyH mezepuH MacHUMmMYyy HepcesnepdeH
6ow KapMaHbI3 )xaHa pomopdy MmacHUmmyy
6emme xalizawmasipyyda amusim 60J1yHy3.

— Byrom meHeH uwmeedeH mMypOoa,
KbIlUMbII0amKbIYmbIH yYmapbiHOa YbIHanyy
JKOK 3KeHOU2UHEe bIHaHbIHbI3.

— A3blIK 65102y KOKycmaH uwmen kemuwu
MYMKYH 3Mecmu2uHe bIHaHbIHbI3.

— UbIHanyycy ok copKbICMa apKbiyy
6alikabacmaH cyy akkaH y4ypoa,
COPKbICMaHbIH KbiliMbLIOYy 6esiykmepy xaHa
anekmp KblliMbI10amKbiY KneMmmanapoa
4YbIHaslyy xapambin uwmen 6awmali mypaaH
KOPKYHy4Y xapanam. YsiHanyyHyH 4oHOy2y
alinaHyy bindamobl2ablHaH KO3 KapaHObl 6o1om.
Ywyaa 6aiinaHbiuumyy, meckepucuH4ecu
OdanundeHze YelUH KbIliMbII0amKbIYMbIH
KneMmanapbl koonmyy den caHanyyaa muluuw.

13. ManpanaHyynaH ybirapyy

SP, SPE, SPM, SP-G copkbicmManapblH nanganaHyyaaH ysirapyy
YUYH, TapMaKTbIK @XblpaTKblYTbl «O4ypynreH» abanbiHa KoTopyn
KOOy Kepek.

Tapmak KOLUKy4YKa YelHKM apanblkTa XXaurawkaH 6apabik anekTp
3biMAapbl AarbiMa YblHanyy KydyHae TypaT. OWwoHAyKTaH
)abayyHy KanbICbIHaH Xe ypyKcaTcbl3 Kyirysbew y4yH Tapamabik
axblpaTKbl4Tbl 6OreTTeN KOY 3apbin.

14. TomeHKYy TemMnepaTypanapaaH KOoproo

3repae copkbiCMa NavganaHbiiraHgaH KMAMH CakTooro Kotorca,
aHpa cakTaraH xep TeMeHKY TeMnepaTtypanapAblH TaacMpuUHeH
KOPronroH 6onyyra TMimnL xxe TOHOOroH CYHOKTYK KYonraH anekTp
KbIAMbINAATKbIYTBIH XXapAaambl MEHEH 33PUTYYAEH Kenunauk
6epunreH KOproo MeHeH kamcbl3ganraH 6onyyra TUANLL.
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15. TexHUKanbIk 6epunmenepm

Q* 6epyy: 0,1 -280 m%/c
(470 m3/c yelinH - SP-G copkbicmanapbl Y4yH)
H* kbicbiM: 660 M 4eluH

* CopkblcMaHbIH 6enrunyy 6up mogenuHuH 6epyycy xaHa
KbICbIMbl @aHbIH chrpMarnblK KepHeKkYecyHae kepceTynreH (Puc. 3

cyp. kapa).
15.1 [JoOywWwTyH AeHraanum
CopkbicManapabiH AOOYLWYHYH AeHr33anu:

MaaHunnep ThILWKbI XeHre canyy4y KnanaHbl XoK cyyra
YeKTYPYIIreH copKbicManapra Kuper.

COpKbICMaHbIH TYpY 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 18 <70
SP 32 <70
SP 46 <70
SP 60 <70
SP 77 <70
SP 95 <70
SP 125 79
SP 160 79
SP 215 82

3neKTp KblﬁMbIn.ﬂaTKbl‘ITapAblH .quyLuyHyH AEeHraanu:

Grundfos komnaHuscbiHbiH MS xaHa MMS anekTp
KblAMbINAATKbIMTapbIHbIH 400YLWYHYH AeHraanu 70 ab(A) awnanT.

Balka eHAypyyYyNepayH aNeKkTp KbliMbINAaTkbluTapbl: Yiuyn
KbliMbINAaTkbldTapra Kypoo xaHa nanganaHyy 6otoHya MNacnopr,
KonpgoHmopoH kapa.

15.2 CopaypynraH CylOKTYKTYH Temnepartypachbl/
My34aTyy4yy CYIOKTYKTYH arbiMbIHbIH blNAaMAbIrbl

CyIOKTYKTYH Makcumanayy TemnepaTypachl xxaHa arbiMabiH
MUHMManNZyy bingaMmabirl TeMeHae 6epunreH xaabibanga
KOPCOTYINIeH.

OneKTp KblMMbINAATKLIYTLI ONTUMAanAyy My3aaTyyHy KaMcbi3
KbIfyY YYYH, aHbl CKBaXXMHaHbIH YbINKacblHaH XOropy OpHOTYY
CyHyLWITanar.

A2bIMObIH KEpCcemys2eH binndamMObi2bIHa Xemyy
MyYMKYH 60516020H y4ypnapda, My3zdamyy4y
Kanmoocmy opHomyy 3apbisl.
dzepde annekmp KbiliMblII1I0amKbIYMbI
muluwmyy my30amyyHyY KaMCbi3 Kblslyy Y4YH,
KeHyn anekmp KblliMbl1I0amKbIYmbIH alilaHacbliHOa
6YPYHY3 | yekme (Mucanbl, KyM) naiida 60s1yy KOPKYHY Yy
6ap 6os1co Mmy3Gamyy4y Kanmoo4my opHomyy
3apbi.

KeHyn
GypyHy3




CopAypynraH CylKTYKTYH TemnepaTtypachbi

CopkbiCMaa )aHa anekTp KbliMblngaTKeluTa pe3nHa
B6enykTepay nanganaHyyHy acke anyy MeHeH XyMmyLyy
CyIOKTYKTapablH TeMmnepatypacbl 40 °C TaH alnooro TMAKLL.
TeMeHky xaablbanabl kapa.

XKymyiuy cytokTykTyH 40 — 60 °C apanbirbiHaarsl
TemnepaTypacbliHAa COPKbICMaHbl NaaanaHyy CopKbICMaHbIH
6apablk peaviHa 6enyKTepyH ap yd Xxbinga 6up yaryntykcys
anMawTbIpyy WwapTbiHAa MYMKYH 60moT.

AneKTp KbIMMbINAATKLIYTbI
Ky6atTyynyk annaHbIn eTyy4y arbiMabiH

3nekTpo- Temnepatypanbik bingamabIrs!
KblﬁMblnﬂaTKbl‘! Bepcvlﬂcbl
Makc. MuH. arbim
[kBT]
TeMmnepaTypachbl bingaMmabirbl
MS402 - Bapabirs! 40 °C 0,15 m/c "
T40 Bapabirb 40 °C 0,15 m/c "
60 °C
MS4
4000 T60 Bapabirs Mysnatyy 1,00 m/c V
KOXYXYH
OPHOTYY 3apbin
T40 Bapabirsl 40 °C 0,15 m/c "
60°C 1,00 m/c
MS6000 '
T60 Bapgpirbl Mysnaryy
KOXYXYH

opHortyy 3apbin 0,15 m/c?

MS6000P T60 Bapapbirs! 60 °C 0,15 m/c
T50 5.5-37 50 °C 0,5m/c”

MMS6 T40 45 40 °C 0,5wm/c"
T45 22-92 45 °C 0,5wm/c"

MMS8000 T40 110 40 °C 0,5wm/c"
MMS8000P T60 37-147 60 °C 0,5m/c "
T45 75-147 45 °C 0,5wm/c"

MMS 10000 T40 170 40 °C 0,5m/c”
T35 190 35°C 0,5m/c”

T45 147-190 45 °C 0,5m/c”

MMS12000 T35 220-250 35°C 0,5wm/c”

" MuHumangyy Toiwkel 6aceim 1 6ap (0,1 MMa) 6onroHao.
2 MuHumangyy 2 6ap (0,2 MMa) Teiwkel 6ackiMaa

5.4.1 ArbiMAbIH bINngaMAabIrbl

Qx 353
D2 - g2

V= [m/c]

Q w™¥c Ybirbim

D MM KanToouTyH AMaMeTpu e CKBaXMHaHbIH AUamMeTpu

d wmm CopKbiCMaHblH AnameTpu

37 kBm ky6ammyynyay meHeH MMS6 (PVC
opooJiop 2aHa), 110 kBm ky6ammyyinyay MeHeH
MMS 8000 xaHa 170 kBm ky6ammyyny2y MeHeH
MMS 10000 yuyyH cyroKmyKmyH Makc.
memnepamypachli xo20py0da xadbibanda
Kepcemynz2eH MaaHusnepoeH 5 °C ka meMeH
6os10m. 190 kBm ky6ammyynyay meHeH MMS
10000, 220 kBm maH 250 kBm 4yelluHKU
Ky6ammynyay MeHeH
MMS 12000/50 'y »xaHa MMS12000/60 'y y4yH
memnepamypachbl xadbi6anda kepcemyn2eHO6H
10 °C ka memeH 6osiom.
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16. By3ykTykTapAbl Tabyy xkaHa OHA0O

KeHyn
6ypyHy3

Bzepde copkbicMa OeH-COOJTyKKa 3bIsiH e yyny 3ammapO0bi copOypyy yY4YH Kon0oHysica, aHOa 6y copKkbicMa
KupOezeH 6os1yn acenmesnem.

MeblHgait ydypaa ap 6up 0HA0O yuyH apbl3 TanwblpraHia, anabiHana copaypynraH CyloKkTyK Tyypany MaansiMat 6epuLl kepek.

Orepae mMbiHAan maansimat 6epunbece, Grundfos dmpmackl 0HA0O Xypry3yyaeH 6aw Taptanart.

dupmara kaiipa kaiTapyy MeHeH GainaHbIlWTyy YbirbiMAapabl )KeHeTyy4y e3yHe anar.

Bysynyy

Cebebu

By3yKTykTapabl YeTTeTyy

1. CopkbicMa nwTebenT. a)

CaKToOouTOp KYNYN KETKEH.

Kyinyn keTkeH cakTareluTapAbl anMalTblpbiHbi3. Arepae
XaHpl cakTarbldTap Kynyn keTce, aNeKTp Tapmakka
TYTaWTbIPYYHYH TyypanbirblH XaHa cyy eTnec YeKTypMe
kabenau TeKLepyy Kepek.

b)

>Kepre XbIrmxbin aryy TOryHyH
aBToMaTTbIK evypryyvy (303) nwtean.

Koproo aBTomatbiH KYMryayy.

AS3bIKTbIH KOKTYTY.

XKeprunukTyy anekTp KaMcbi34004Y YIOM MEHEH
GannaHbiLLyy.

SJ'IeKTp KbIAMbINAAaTKbIYThl KOProo 6nory

nwtegn.

OnekTp KbIiMbINAATKbIYTLI KOPrOOHYH aBTOMATbIH
(aBTOMATTBIK TYPAS e KON MEHEH) Kanpa ULLKE KUPrm3nHm3.
3repae KelMbINAaTKbIYThl KOPrOOHYH aBTOMaThl Karpa
uwtece, YbiHanyyHy TekwepuHua. Arepae YbiHanyy
YeHempaepre wankell kence, 1e - Th nyHKTTapabl kapa.

e)

KoprooHyH aBTOMaThl Xe 3MekTp
KbIAMbINAATKbIYTBIH KOHTAKTOPY GY3YK.

SJ'IeKTp KbIMbINAaTKbIYThIH KOproo aBTOMaTbIH/
KOHTaKTOpPYH anMalwTbIPpbIHbI3.

f)

XKyrysryy Tyamek 6y3yk.

JKyprysryuTy oHA00 Xe anMaluThIpyy Kepek.

g)

Balukapyy YblHXbIpbl Y3YNreH xe 6y3yk.

OnekTp Gupuryynepay TeKWepuHU3.

h)

OneKTP KblMMbINAATKbIYTBI «KYpPY»
ULWITEeA6H KOProo CyyHYH AEHraanu
TOeMeH 60NroHAYyKTaH COpKbICMaHbIH
asblrblH 84ypyn cangsl.

CyyHYH OEHr33N1H TEKWEPUHN3. Arepae CyyHYH AeHr3aIum
HopMaaa 60mnco, CyyHyH AEHI33NUH/AEHI93NAMH penecuH
KOHTPONZ00 3NeKTPOAAOPYH TEKLIEPUHNS.

Copkbeicmal/cyy eTnec 4ekTypme kabenb

3blsiH 6OSrOH.

Copkbicma/kabenan oHAO0HY3 Xe anmallTbipbiHbI3.

KbiimbingaTkbly 6awkapyy 6rory MmeHeH

euypyy TemnepartypacbiHaa
TOKTOTYSIraH.

©uypyy TemnepartypacbiHa XeTyy ce6ebunH kapoo xaHa
130166 Y4YH COpKbiCMaHbl keTepyy 3apbin. CepBuc
6op6opyHa KanpbInbIHbI3.

k)

CopkKbICMa KOproo Ty3amery MeHeH
TOKTOTYnNraH

Koproo TyaMeryHyH xxeHaeenepyH Tekwepunms. Cepsuc
6opbopyHa KanpbInbiHbI3.

2. CopkbiCcMa vwTen xaTart, a)
OMPOK Cyy XOK.

OpryTyybly OTKOPM®e TYTYKTery
Kblngblproiy XabblK.

XKblnablprulvThl a4blHbI3.

b)  CyyHyH XOKTyry e pe3epByapaarbl 3a NyHKTYH Kapa.
CYYHYH [EHI335m1 eTe TOMeH.

c) CopkblCMaHbIH KaliTapbIM KnanaHbl CopKbICMaHbl YCYHe KeTOPYHY3 XaHa knanaHAabl Xyyn xe
Xabblk abanga TOCMOSOHIOH. anMaLTbIpbIHbI3.

d) Copyyaa TypraH Top 4Ybinka 6ynraHein  CopKbICMaHbl YCYH® KOTOPYHY3 XXaHa TOp YblMKaHbl XYYHY3.
KanraH.

e) CopkbiCcMma 3bIsiH TapTKaH CopkbiCMaHbl OHA00 Xe anvalTbipyy Kepek.

3. Copkbicma a) CyyHYH OeHraanu TeMeHaeecy CopkbICMaHbIH Kypoo4y TEPEHANTNH KOOeNTYHY3,
TOMeHAeTYNreH KYTKeHAeryre kaparaHaa kebypeek. ApOCCenAeeHy aTkapblHbI3 )K€ COPKbICMaHbl Kbliina TEMeH
OHAYPYMAYYNYK MEHEH OHAYPYMAYYNYrY MeHeH ballka copkbicMa MeHeH
VLITEreH XOK. anMaLTbIpblHbI3.

b) Annanyy 6arbiThl Tyypa amec. 9.7.1 AlnaHyyHyH 6a2bimbiH meKwepyy 6e1yMyH KapaHbi3.
c) OpryTyy4dy eTkepme TyTyKTery ApMmaTypaHbl Xyyn Xe anMallTblpbIHbI3.
apmartypa 6up a3 Tonyn KkanraH xe
TOCMOJTOHTOH.
d) OpryTyyu4y TYTYK 6up a3 6aTkakka TYTYKTY Xyyn e anvaluTblpblHbI3.
TONIOH.
e) CopkblcMaHbIH KaiTapbIM knanaHbl 6up CopKbICMaHbl YCYHe KOTOPYHY3 XXaHa KnanaHabl Xyyn e
a3 TOCMOJTOHIOH. anMaLTbIpblHbI3.
f)  ©Tkepme TyTyk XaHa COopKbiCMa CopkblicMaHbl YCTYHKY 6eTke KeTepyHY3 aHa aHbl Xyyn xe
6aTkakka (4onoHyH GenykyenepyHe) OMp anMalwTbIpbiHbI3. OTKOPME TYTYKTY XYYHY3.
TOJFOH.
g) Copkbicma 3bIsiH TapTKaH CopkbiCMaHbl OHA00 Xe anvallTbipyy Kepek.
h)  ©TKkepme TYTYKTe XbIKYY KeTTu. OTKepMe TYTYKTY TEeKLepun xXaHa OHA0HY3.

OpryTyyuy 6TKepMe TYTYK 3blsiH 60nroH. OpryTyydy eTkKepMe TYTYKTY anMallTbipbiHbI3.
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Bysynyy Cebebu

By3yKkTyKTapAbl 4eTTeTyy

4. ©Orte Kken Kywrysyy-edypyy. a) Koé 6epyy MeHeH TOKTOLITYH
6acbIMbIHbIH OpTOCYHAArbI
anblpMaYbInbIK 6T as.

ANbIpMaybINbIKTbl KEBBUTYHY3. ©4ypPYYHYH 6acbiMbl
opryTyyuy 6akTarbl xymyLudy 6acbimgaH awnooro TMimnLL,
an 3Mu KYMrysyyHyH 6acbiMbl CyYHYH XETULLTYY KONeMYH
6epyyHy KamcbI3 KblnraHAar oLWOoHY0NyK xoropy 6onyyra
TUANLL.

b)  CyyHYH A€Hr33n1H KOHTPONZOOHYH
3MeKTPOAA0PY Ke pe3epByapaarb
[AEHr33Man KOHTPONAOOHYH penecu
Tyypa aMeC OPHOTYMraH.

CopkbicMaHbl Tyypa KYWUrysyy xaHa edypyy Y4yH
OEHr33nNanH anekTpoaaopy/penecMHuH opTocyHaarbl
MHTepBangapAabl xeHaeHy3. Kapa. CyyHyH OeHraanuH/
[OEHI93MANH PenecuH KOHTPONAOOHYH 3NeKTPoALopYyHa
Kypoo xaHa navaanaHyy 6otoH4a MNacnopT, Ketekumnuk.
Orepae ToKToWTOpAYH/KOE BepyynepayH opTocyHAaarb!
MHTepBanaapAbl aBTOMaTUKaHbIH Xapgambl MEHEH
e3reTyyre MyMkyH 60n60co, copKblCMaHbIH
OHAYPYMAYYNYTYH OPryTyyyy KnanaHgbl TOCYY KONy MeHeH
TeMeHAeTyyre 6omnor.

c) Kbimkbin aryy xe kanTapbiM knanaHablH COpKbICMaHbl YCYHe KeTepYHY3 KaHa KnanaHabl Xyyn xe

XapbiMxapTblnan avblk abanbiHaa
TOCMOJ100.

anMawTbIpblHbI3.

d) bBakrtarel angbliH ana 6acbim eTe TeMeH. bakTarel angbiH ana 6acbiMabl Kypoo xaHa 6akTbl

narganaHyy 60t0H4Ya KONAOHMOrO bifanbiK TyypanaHbi3.

e) bakeTe knunHe.

BakTbIH CbIibIMAYYNYryH 6aKTbl anMaLlThipyy e Kolymya
GaKTbl OPHOTYY Oy MEHEH KOBONTYHY3.

f)  Tapceingak 6ak 3biH 60MroH.

Tapcbingak 6aKkTbl TEKLLEPUHMS.

17. Tontomagoouy 6yromaap*

MyspaTtyy kanToouy

OneKTp KblMMbINAATKBEIYTEI ONTUManayy My3aaTtyyHy,
arpeccuanyy CyloKTyKTapAbl COPAYPYYAa KOPPO3USTbIK
KOPrOOHY, 3NeKTP KbIMMbINAATKbIYThI LUNaMA00A0H XaHa
YOKMOHYH e kebepavH nanga 6onyycyHaH KOProoHy kKamcbi3
KblNyyY Y4YH OpHOTYnar.

Ka6enb yuyH
3KW O0Yry MEHEH 6TMe ¢naHel,.

Can-can eTkepme

Xynyynykka TYpyKTyy Ka6enauk KOLKyY

OneKTp KblIMbINAATKbIYTLIH KAGENUH YOKTYPME kabenb MeHeH
KbINYbIKCbI3 GainaHbILTYy YYYH.

AXblpaTbinma kabenauk KowkyY

OneKTp KbIMMbINAATKLIYTLIH KabenuH YeKTypMe kabenb MeHeH
XbINYbIKCbI3 6aninaHbIWTyy YYyH. Bup xaHa ken 3bimayy
kabengep y4yH napanaxsinar.

Kabenpguk Kynry4 Kowky4

OneKTp KblIMbINAATKbIYTLIH KAGENUH CyyHYH acTbiHAarbl kabenb
MEHEH XbINYbIKCbI3 6GainaHbIlLTyy Y4yH. TONTOMAOrY Xenum
MeHeH bupvkme kantanar.

Kabenau keTepryyke 6eKUTYy Y4YH KaaMbITTap

Ap 6up 3 m calibiH opHOTYnaT, 7,5 M y3yHAYry MeHeH
nepdopaumsnaHraH pe3uHa TacmagaH xxaHa 16 6ackbiutaH
TypaT. Bup TonTom 45 M KeTepry4ke acenTenuHreH.

Ykinka, Koroynyy4vy KaambITTap

Ka6benu menen Pt100/Pt1000 Tepmo6unanpruy
TemnepaTtypaHbl xaHa PR5714 penecunuH xxe MP204 anekTtp
KbIMMbINAATKbIYbIH KOMMNEKCTYY KOProo cancanrbiCbiHbIH
XapAaMbl MEHEH 3MeKTP KblMMbINAATKbIYTapAbl bICyyAaH
KOProoHy KOHTPONAooHy aTkapat. KabenauH yayHayry 20 /40 /
60/80/100 m.

Kypoouy canrbiy

Kabenu meHeH Pt100/Pt1000 Tepmobunanpruytn MS402,
MS4000, MS6000, MMS10000, MMS12000 Tnbungeru anexkTp
KblMbINAaTKblYTapra opHoTyyra xapaam 6eper.

Pt100/Pt1000 Tepmobunaupruy yuyH pene-esreptky4 PR5714
Pt100/Pt1000 6unanpruyTH curHanblH aHanorayk 4-20 mA
CurHanra xe penenuk curHanra es3repTyyre apHanraH.

Pt100/Pt1000 TepmMo6GMNANPrUYTUH KabenuH y3apTyy YYYH
TONTOM

BuUnampruuTH kKabenuH XbIN4YbIKCbi3 TEPMOOTYPry3yn
GaiinaHbIWTLIPYY YYYH.

Pt1000 6MNAUPruYTMH TUPEOY TONTOMY

EPR (3TuneH-nponuneHAyy Kay4yk) CbIpTKbl KanTooCy MeHeH
TML-B kbiiMbIngaTKbIuTapabiH Kabengepu

MS 402 (10/15/20/30/40/50/60/70/80/90/110/120 m)
KbIMMbINAATKbIYbIHBIH YOKTYPME Kabenu y4YyH LUTeKkepu MeHeH
4 G 1,5 kabenu.

MS 402 (1,7 /2,5/5/ 10 M) KbIMMbINAATKbIYBbIHBIH YOKTYPME
kabenu y4yH wrekepcns 4 G 1,5 kabenu.

MS 4000 (10/20/30/40/50/60/ 70 M) KbliMbINAATKbIYbIHbIH
YEKTYpPMe kabenu yuyH wrekepn 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 yuyH wrekepcus 4 G 2,5 kabenu.

CbIpTblHaH TepNOH KanTarbi4bl MeHeH MNTP3
KbIAMbINAaTKbIYTapbIHbIH Kabengepu

YekTypme kabenu yuyH (10/20/30/40/50/60/70/80/90/
100/ 110/ 120 /200 m) wrekepcus 4 G 2,5 kabenn.

EPR (aTuneH-nponuneHAyy Kay4yk) CbIpTKbl KaNTOOCY MEeHeH
TML-B kbiiMbIngaTKbIYTapAbIH Kabengepu

YekTypme kabenm (10 /20 / 30 m) yuyH wrekepcus 4 G 6,0 kabenu.

YekTypme kabenb (10 /20 /30 /40 / 50 m) yuyH wtekepcus 4 G
10,0 kabenu.

Arpeccusinyy CyloKTykTap y4yH kabengepamH TonTomy.

YekTtypme SP-NE copkbicmanap y4yH. TonTom anekTp
KblblnaaTkblYka 6annaHbllUThIPYy YYYH LUTEKEPU MEHEH, 4 X

2,5 mm?tedpnoH (PTEF) kanToocyHaarbl cyy acTelHaarel kabenam
©3YHO KaMTbINT.

YekTypMe kabenb

Cyy eTnereH kantoopory kaéenb
WMuyyuy cyyna nanganaHyy y4yH xapakTyy.

TeMnepaTypaHblH OUNANPIrUYMHUH Kabenu

AHopAyk Tacmanap
Koppo3usinblk KOproo y4yH COpKbICMaHbIH XaHa 3nekTp
KbIAMbINAATKbIYTBIH ChIPTKbl BETUHAE XalraLukaH.
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(9)) enciqadigay

Copkbicmanapabl 6awkapyy KyTycy, 6epunmenepau
6epyYHYH MoaynAaapbl XXaHa MHTepdencTepy, KOMAMEKCTYY
KOProo (Koproo cancanrbiCbl) TY3Mery, XbIWTbIK ©3repTKyY,
Xal koé 6epyy Ty3mery, KOHAeHCaTopNopAyH cancanrbichbl,
TOKTYH TpaHcopmaTopy, Yblnkanapabl

(xapa. blnarbik kenyy4yy xabayyHy Kypoo xaHa nangananyy
60toHua MacnopT, )KeTekunnukTeH kapa).

* KepceTynreH bytomaap xabayyHyH cTaHaapTTbiK
TONTOMAOOCYHA/TONTOMYHAa KUPTU3UMTEH 3MEC, KapAamybl
Ty3Mek (akceccyapnap) 6onyn caHanar xaHa e3yH4e GynpyTma
6epunet. Hernaru xxobonop xaHa wapttap Kenuwumae
Yarbinabipbinrad. Tontomgooyynap 600HYa TONyK MaarnbsiMaTThbl
KaTanorgopaoH kKapa.

Ywyn xapaamybl 6ytomaap xabayyHyH TONTOMYHYH MUNAETTYY
anemeHTTEpPYM Gonyn caHan6anT.

YKapaamubl Ty3MeKTepAYH XOKTYry, anap apHanraH Herusru
)abayynapablH ULTee XeHAeMAYYyryHe TaacupuH
TUArN36enT.

18. Byromay yTuUnusauusanoo

ByloMAyH XeTKeH YErMHUH HErn3rn KpuTepunnepun TOMeHKynep:

1. oHAOOOro Xe anmawTblpyyra kapanbaraH, 6up xe 6up Heue
Kypamablk 6enyktepayH nwteben kanbiwbl;

2. 3KOHOMMKanbIK XXaKTaH nanganaHyy KaxeTcusgurnHe anbin
Kernyyu4y, OHA00r0 XaHa TeXHUKAIbIK TeNNeere YbirbIMAblH Ken
6onyycy.

Ywyn xabayy, oloHAoW 3ne TYNYHAep XaHa TeTUKTep

aKornorusara TapmarbiHAarbl XXeprunukTyy MblizaMmaapabiH

TanabbiHa biNavblK YOryNTYyn XXaHa yTunuaaums 6onyLly Kkepek.

19. aspaoouy. Mwutee meeHeTy

Oasipgoouy: Grundfos Holding A/S,
Poul Due Jensens Vej 7, DK-8850 Bjerringbro, Janua*

* @HAYPYYYY ONIKeHYH Tak aTanbiwbl Xa6ayyHyH mpmanblik
TakTacblHAa KepCeTYINreH.

Oasipooouy TapabblHaH blirapbiM YKyK GEPUITEH Xak:

"I'pyHadoc Kasakctan" XK4LL, KasakctaH
050020, AnmaTbl w., Kok-Tobe 2 Mkp-Hy,
Kbi3-XKubek 7 keuecy.

YKabayyHyH keismat MmeeHeTy 10 xbingbl Ty3eT.

bBenruneHreH nwTee MeeHeTY askTaraHgaH KUAKH, ywyn
KepCeTy4Ty y3apTyy MyMKYHAYTYy 60l0HYa Yeynm kabbin
anblHraH4aH KMnnH xxabayyHy nanganaHyyHy ynaHtyyra 6onor.
XKabayyHy ywyn 4OKYMEHTTUH TananTapbliHaH anblpManaHraH
MakcaTtTa uWTeTyyre xon 6epunbenT.

XKabayyHyH Kbl3aMaT Kblllyy MEeHeTYH y3apTyy 60otoH4Ya nwTep,
ajamaapAbliH Xalloocy XaHa AeH-COOoMyry YYYH KOONCy3ayKTYH,
annaHa-4yeripeHy KOProoHyH TananTapblH a3anTnacrtaH
Mbli3aMaapAblH TananTapbiHa biNanbiK XYPry3ynyLy Kepek.

TexHuKanblk e3repyynep 6onyLy MyMKyH.
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20. TaHrakTbl Kanpa KepekTee 60l0HYa MaanbiMaTt

Grundfos komnaHusicbl TapabbliHaH KONAOHYYyUy TaHrakTbiH ap KaHAan TYpyH 6enrnnee 60lHYa Xannbl Maanbimat

TaHrak Tamak-aLl asblKTapbl MEHEH 6annaHbiWTa 60nyyra apHanraH amec

TaHrakroouy matepuan

TaHraKTbIHI)Kap,an‘lbl TaHraktoo4dy
KapaxaTTapblHblH aTanbllWbl

TaHFaKTbIH/)KapAaM‘-IbI TaHrakToouvy
KapaxaTTapbl XXacanraH matepuangbliH
TamranblKk 6enrmneHuwmn

Karas xaHa kapToH
(roppanaHraH kapToH, karas, 6alika
KapTOH)

KyTynap/ykekTep, cansiHmanap,
Telemenaep, anablHa Konuryyrap, Toprnop,
dukcaTopnop, kantoody matepuan

Kbiray xaHa xbira4y matepuangapsbl
(KbIray, ThbirbIH)

YkekTep (TakTannyy, baHepagaH, xbiray
Oynanyy nnvTagaH xxacanraHgap), angabiHa
KoMryytap, Topaoryytap, anbliHbin koona
TypraH kantangapsl, nnaHkanap,
dukcaTopnop

(TemMeHKy Tbirbi3gbikTars!
NONUITUMEH)

Kantamanap, myLiekTep, XblnTbipakTap,
GawTbikTap, aba-kebykye nneHka,
dukcaTopnop

()KO FOPKY TbIrbI3AbIKTarbl

Mnactuk

Teirbizgoouy Tewemenaep (KbiNTblpak
maTepuangapblHaH )xacanraHaapbl), aHblH

Tewenvenep

NonNunaTuneH) numHae aba-kebyKk4enyy XbinTbipak,
dukcaTopnop, TONTypynyy4dy matepuan H DPE
ThIrbl34004y NeHonnacTTaH xacanraH
(nonucTtupon)

AVKanbIWTbIpbINraH TaHrak
(kara3 »xaHa KapTOH/NNacTuK)

«CKUH» TUONHAEr TaHrak

C/PAP

TaHrakTbIH XaHa/ e xapaamybl TAaHraKTooUy KapaxxaTTapAblH 6enrnneHnwHe keHyn 6ypyyHy cypaHabbl3 (Aaspaooyy 3aBoj TaHrakka
| keMeKYY TaHrakToouy KapaxaTtTapra xasraH 605nco).

3apbin 60NroH yyypaa, pecypcTy CakToo XaHa 3Konorusinbik 3 ekTnBayynyk makcattapbiHaa, Grundfos koMnaHuscbl TaHrakTbl
XaHa/xe xapAamubl TaHrakToovy KapaxaTTapAbl kaviTanan KongoHo anart.

[asapaoouyHyH Yeuymmun 6otoOHYa TaHrarbl, XapAamybl TaHraKTOOUy kapaxxaTTaphbl )xaHa anapfaH xxacanraH matepvangap esrepyLuy
MYMKYH. YblHbIrbl MaansiMaTThl ywyn Kypoo xxaHa nanganaHyy 6otoHua MacnopT, KongoHmoHyH 19. Jaspdoouy. Muumee meeHemy
OenymyHAe KepceTynreH Aasp eHAYPYMAY eHAYPYYYYASH TakTan anyyHysaapabl eTyHebys. Cypan-6unyy yuypyHaa eHyMAyH HOMEpPUH
XaHa xabayyHy AaspaooYy-enkeHy KepceTyy 3apbif.

69

Kbiprbizua (KG)



(Ww) nauaimy

Swjtptu (AM) Uusuwghn, Stnwnpuwl W 2whwgnpddwl, Qtnuwny

PNYULTUIUNFE3NFL

E

1. SnLgndubp wuywmwugnrpjwl nGuuhywjh 2

JEpwpbpjwy 70
11 Qwuwwpnprh Jwuhl punhwuncp wnenGynLpnLtllen 70
1.2 Upwnwnpwwbuwyh ypw Uh2tph W

Jwlwagpnrpjnitllbph Uowuwynipynitup 70
1.3 Uwwuwpynn wudbwywaquh nnwywynpnidp W ncuncgnedp 70
1.4  Uudwnwugnpjwu wnbhuuhywih yepwptnwy gnignedutpp

sywwnwinGnt yunwugwynp hGinlewupltnp 70
1.5  Uzhuwuwnwlph juwnwnnid wuynnwlgnipjwu

nbhuuhywihu hGinlGiny 71
1.6 Snignudubp wuyunwugnipjwl inkhuuhywh yepwpbpjw

uwwnnnh ywd uywuwnpynn wudbwywauh hwdwn 7

1.7  8nignLdubip mGhubhywywl uywuwnydw,
unnrgwquundubn W inGnwnpnud uwwnwntihu

wuyunwlgnrpjwl nbuuhywjh yGpwpbnjwg 71
1.8 hupuntpnyu yGpwuwppwynpnid b ywhbuwnwihu
hwugnrjgutiph nL nGnwutph Wwwnpwuwnned 71
1.9 Cwhwgnpddwl wuenywwnpbih nGdhdubn 71
2. StEnwihnpuncd b ywhwywuned 7
3 QuwuunwpnprnLd LQwllubph b JwlwgpnipjnLtuutph
UwluwynrpjnLup 72
4. Upunwnpwwnbtuwyh Jwuhu punhwuncp
wmbknkynLpjnLuutp 72
Quwptpwynpnid b mGnwithnfuncd 73
51 Quwpbpwdnpnid 73
5.2  Stnwthnpuncd 73
6. Yhpwndwl npnpwnp 73
7 QnpdnnniEjwl uygpniupp 74
8 StEnwnpnwd 74
8.1 ElGywnpwowndhsh Utig hnqwgunn hGnntyh
Jwlywpnwyh ycpwhuyncd 74
8.2 Stnwnpnudp 2whwagnpsdwlu Jujpned 75
8.3  Mndwh/ElGYinpwawnpdhsh impwdwaghép 76
8.4 tunnnywywjhu Jhwgntd 76
8.5 Mndwh pwpépwgncd 76
8.6 UwinLhuh wdpwyutpp 77
8.7 Mndwh hebgnrdp 78
8.8  UnUwnwdwjhlu funpnrpjnitup 78
9. ElGympwwl uwppwynpnidubph vhwgned 78
9.1  Cwhwagnnpdnid hwdwhunipjwl Ypwwihnfuhsny 78
9.2 ElGywnpwowndhyh ww2nwwuncenLu 80
9.3  Muwounwwunrpintup Juwjdbwyhg 80
9.4  Uwinifuh punpnipejniup 81
9.5 MS 402 Jhwdwq EjGywnpwowndhsh yunwdwpnid 81
9.6 Uhwdwq ElGYwnpwowndhsubph Jhwgnidp 81
9.7 bBnwdwq EjGYwnpwowndhsutnh Jhwgnidp 82
9.8 ElGYywnpwwndhsh W dwintfuh unnwgned 84
10. Cwhwgnpddwl hwudunid 85
1. Cwhwqgnpdnd 85
111 Ldwqugnju dwhuup 85
11.2 Uhwgnidutph hwéwfunipjniup 85
12. SGhUuhjwywl uywuwpyned 85
13. CwhwqgnpdnLdhg hwuntd 86
14. Muwunuwwlnipjntt gudp gipdwunhdwulutphg 86
15. SGhuhjwywlu myjwutp 86
15.1  UnunLyh dwlywpnwyp 86
15.2 Jdbpwdnynn htGnnyh gpdwuwnhdwup/hnjuglunn
hGnnLyh wugdwl wpwagnipjnLup 86
16. UUuwppnipejniuutph hwjnbwpbpnud W yeGpugned 87
17. Lpwlwqunn wpnmwnpwwbuwyubp* 88
18. Upwnwnpwunbuwyh ogunnwhwuncd 89
19.  Upwnwnpnn: Swnwjnipjwl dwdybwnp 89
20. Qupbpwynpdwl oginwhwludwl yEpwpbknjuy
wnbnEywwnynip)nLu 90
Swyblywé 1: 91
Swyblywé 2: 95
Lwhuwqqnipwgnid

Lwhpwl uwppwynpdwl inbnunpdwl
w2fuwinwlpubnhtu wuglbin wuhpwdbwn £
dwupwdwul ncuncdbwuhpbip inyjwy thwuwnwpnLnpn:
Uwppwynpdwl inbnuwnpnidp b qwhwagnpénidp
wbkwp E ppwlwwgybl indjuy thwuwnwpnph
wwhwlUgUubtphl, huswybu bwl inEnwlywl unpdGphu L
JquunUutphtu hwdwwwwnwupuwl:

70

1. 8niLgnudubtp wuyjunwugniLpjwl
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Lwhiwqqgnipugnid

Syjwj uwppwynpdwl pwhwqgnpénidp wbkwnp E
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2whwqnpénLdp uwhdwuwthwly $hqhywlywl,
dnwynp ntbwyncpynLbutnny, nbunnnipjwl
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Uuhpwdtow E jwwnwpt| ny Jhwju «Uudunwugnipjwlu
wnGhuuhywyh ypwptbpjw hpwhwugutny pwduncd Upgws
wlywnwlugnrpjwl punhwuncp wwhwlgUbpp, 1. 8nignLdlbn
wuywnwlgnipjwl inGlubhluwyh Jenwpetnjw) wy bwl JjnLu
pwdhuutnpnid U2dwd wuytnwlgniejwu nthubhywih yepwpbpw
hwuwnnLy hpwhwuqutpp:

1.2 Upunwnpwuwunbuwyh ypw uph2tph
dwlwagpnipyntuubph bawuwynLpjnLup

Uudhpwuwtbu uwppwynpdwu ynpw Ugwsd gnigndutpp, opnhuwy’

o wwunwndwl nLnnniejnitlp gnig wnynn ujwpp,

« JGpwdnynn dhpwdwjnph dwunnigdwu hwdwn du2ndwjhu
Jwnéwhuinnnywyh Lpwuwyncdp.

wGwp E wwnpuwnhp YGpwny hwadh wnuytu bW wwhwwlytu

wjuwtu, np npwup huwpwynn |huh Ywpnw| gwuyugwd

dwdwlwy:

1.3 Uywuwpynn wubdbwywaqudh npwywynpnedp b
nLunrLgnrdp

Uudlbwywaqup, npu hpwywuwgunid £ uwppwynpdwu
2whwanndnudp, inGulhywywu uywuwnyndp W unnLgnnuywu
quuncdutpp, huswbu Lwl uwppwynpdwl mGnwnnnudp, wGwp £
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Uudwwugnirpjwl wnbhubhywjh JGpwptinjw) gnignidutiphu

shbwnltp Ywpnn £ hwugbguty

« dwpnnt Yjwuph b wnrnnontejwl hwdwp Junuwugwynn

hGwnl.wlpltph;
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* Juwuh thnfuhwwnnigdwU pninp Gpw2puhpwjhu

wuwnpwwynpniejntultph sEnwnpydw;

* uwnppwynpdwl Ywplnpwantu gnpdwnniputnh

huwthwudw;



* mbhuuhjwywu uwwuwnydwu b yGpwunpngdwl hwdwn
Uowlwyywsé UGennutnh wuwnpnniuwyGunnipjwl;

* ElGYunpwywl Ywd UGhuwuhywywl gnpdnuubph wagnbgniejwu
hGunl.wlpnd wudbwlwaquh wnnneniejwl W Yjwuph hwdwnp
Junwugwynp hpwdhsdwyh:

1.5 Whwuwnwuph Juunwpnid wuynwlgnrpjwl
wnbhuhywjhu htinlEiny

U2huwwnwupltnlu hpwwuwgubihu wbwp E jwwnwnpytGu
wuywnwugniLpjwl wnbhuuhywih yGpwptnjw) ungu
thwuwnwenenid UepYuwjwgywsd gnignidubnp, wudunwugnipjwlu
inGuuhywih yGpwpetpnw) hwdwwwunwuhuwl wgguwjhu
Jwpguwnpwgntpp, huswtu bwl uwwnnnh Unwn gnpédnn’
w2huwwnwlplbph juwwnwpdwU, uwppwdnpdwl 2whwgnpddwu
W wudwnwugnrpjwl wnbhuuhywih yGpwptnjw) gwuyugwd
UtipphU Ywpgqwnpwantnp:

1.6 8nLgnLdubtp wuywnmwlgnrpjwl wmElubhlywjh
JEpwptpw)' uywnrnnh JuwJd uywuwnpynn
wlubduwlwaquh hwdwn

Upgbynud £ wwwdnuwnwdt) 2wnpdwywl hwugnygutph W

nGunwutph wrjw yw2unwwuhy thwyngubpp uwnppwynpniup

2whwanndbinL pupwgpnLu:

* 3wpywdnp £ pwgwnb] yunwlgh wnwewgdwl
huwpwynpnrpe)nitlp yuwwywd EGYnpwELEnghw)h hGunn
(JwUpwdJwuutGph hwdwn wnbu, ophbwy ESY L tnGnwywl
EuGpqudwwnwywpwnpnn dGnuwpyncpinLultnh
Uwnguwnnwantipp):

1.7 8nLgnLdubtp mbEhubhjwwl uywuwpydwl,
unnLququuncdubp W mGnwnpnud Juwnwnpbihu
wluywnwlugnipjwl mkuuhywjh yepwptpjug

Uwwnnnp wtwp £ wywhnyh inGubhyuywl uywuwpydwu,
uwnncgnnuywu quunidutph W winGnwnpdwl pninp
w2fuwwnwlpltnh juwwnwpnudp npnwywynpywd dwuliwgbunutbph
ynnuhg, nnnug renj| £ nipqwéd juwnwnt bWdwu w2fuwwnwupltn
W npnup pwdwpwn swihny inbnGlwgyt) GU win
w2fuwwnwlplbph dwuhU wnGnuwnpdwu W 2whwagnpsdwl
dGnuwnyp Jwupwdwul ntuncdbwuhpbinL pupwgpntd:

Fninp w2huwwnwlpltipp wwpuwnhp Yepwny whnp £
hpwywlwgytu uwppwynpnidp wupwnwsd yhdwyned:
Uwnpwynpntup Ywuglbgubihg wtwnp E wuwwdwl wwhwwuyh
agnnénnnipyntluGph Ywpap, npp Uywpwanyws £ nbnunpdwu L
2whwagnpddwU dGnuwnyncu:

Uohuwwnwupltnh wjwpunhu wudhpwwbu wkwnp Eunphg
inbnwnnpytu jwd Jhwgytu pninp wwwdnunwdywd
wwuwwuhy W wwwhndhg uwnptnp:

1.8 bhUupunLpnyu yGpwuwppwynpnid W
wwhbunwjhu hwugnrgutph nL nGmnwutph
wwwnpwuwnned

Uwnpwynpnidutph yepwuwnppwdnpnedp W thnithnfunidp eny £
nnyned Yuwunwnptbl Uhwju wpunwnpnnh hbGun hwdwéwjubgubin
nGwpnLu:

dhpdwjhtu wwhBuwnwjhu hwugnygutpp W Jwubipp, huswtu bwl
ogunwagnnddwl hwdwn wpwnwnpnn puytpneejwlu Ynndhg
rnywwnnwsd (pwywaquh pwnuwnnphsutpp, bwhuwnbujwd Gu
2whwagnpddwUu hnLuwhnipynitup wwwhndGine hwdwn:

Uj| wpunwnpnnutph ynnuhg ywuwnpwuwndwsd hwugnygutph L
nGwnwutnh Yyhpwnnwdp Ywnpnn £ hwugbgut Upwl, np
wpunwnpnnp Yhpwdwpyh ywunwupuwlbwinygnientt ypty
wnwhuh Yyhpwndwl wpnjnitupnid wnwowgwd hGinlbewupltph
hwdwn:

1.9 Cwhwagnpddwl wupnywwnnpbkih nEdhdubn

Uwuwnwlwpwnynn uwppwynpdwl 2whwagnpswywl
hnLuwihnip)nitup Gpw2tuwydnpyned £ Jhwju wyu nGwpned, Greb
wju yhpwnyned E gnpdwnnipwihlu Lpwlwynipjwup
hwdwwwwnwufuwl b pwdbh hwdwbwju 6. Yhpwndwl ninpup:
Pninp nGwptnnLd uwhdwlwjhu enyjwwnptih wpdGputpp, npnup
U2Jwd BU inGhuuhywywu nyjuutpned wybwnp £ wuwwydwl
hwoyh wnuytu:

Upqbynid E yndyh wpluwwnmwupp wnwlug
wuwwnwuwuncpywl EiEyunpwlwl pundhsh
(wlgunnhsh hupuwzfuwinh 2wpdhsh yud
gtindwyhu nbj&h, uwd Udwlwlubph) thnLwyhu
wlhwdwuwpwlznnipyniupg W Ynpuinhg thneyh,
qbpptrujwénipynLupg, uuntgdwl gwugh howé
U pwpépwgwé qjupnidhg:
Unyu wwhwlgh squwnwpnidp hwdwpynid
wyndyh pwhwgnpédwl wuydwulubph
I;w[llllnmll; b ynduyh Gpw2fuhpp nwnwpbgynid
:-Unwlg Updwd wwpunmwywunLpywl yndyn
2whwagnpédwu Gupwnybihu yndyh Juwudwl
nng wwwnwufuwbwwnynrpyniup npynid E uyl
ytpghup oqunwgnpénnh ypw:

2. Stnwihnpuncd b ywhwwuned

Uwpnpwynpdwl thnfuwnnpnedp hwpywynnp E hpwywuwgut) thwy
Jwagnuutpned, swslyjws wynndtpGUwubpnid, onwyjhu,
gGunwiht wd snwjhu thnfuwnpwdhgngutnnu:
Uwppwynpuwl thnfuwnpdwU wwjdwlubnp, JGhuwuhywywu
gnpénuutiph wantgniejwl Jwuny, wtwp £
hwJwwwwunwuhiwltlu «C» fudphU* pun QOUS 23216-h:
Stnwithnudwl dwdwlwy thwprtpwynnpywsd uwppwynpnudp
wGwnp E hnuwh wdpwgywd thuh thnpjuwnpwJhegngutnh ypw’
hupUwpGpwpwn nEnwwndp Ywuhubint bLwywwnwyny:
Uwppwynpdwl ywhwwldwl wywjdwuubpp wtwnp £
hwJwwwwunwuhiwltu GOUS 15150-h «C» pudphl:
Muwhwwudwl Lpwlwyjwsd wnwybjwgnyu dwdytunp Yuwadnwd £
1 thwph:

Muwhwwudwl dwdytuinh wdpnng pupwgpncd Ynuubpywgned sh
wwhwlgyntd:

NMwhwywudwl gEpdwumhéwlp

MnJuw* -20 °C-hg Uhlyl +60 °C:

ElGYunpwawndhy -20 °C-hg Uhusle +70 °C:
ElGyunnpwawndhsubpp wtwp £ ywhwwuytu thwy, snp W jwy
onwhnpuynn tnwnwdpnLu:

MMS wndhsutinp wwhwwubihu hwpyuwynp £
wdhul wnudwql J&y wuquwd dGnpny wyuunky
EjEymnpwawndhsh thubnp: Gpt
Eltyumnpwownpdhsp wwhwwuyby E Gy tnwpnLg
wyby, mEnwnpnidhg wnwyg wju wuhpwdtown E
pwlunt W unnLqgl Upw wuinynn ntunwlbpp:

NLwnnnueynLyl

ElYunpwawndhsp swtng £ Bupwnydh wplth ninhn
dwnwaguw)prUENh wagnbgnLpejwun:

MnUww)jhb wgpbgwunl ogunwgnnstinig hGunn wwhwwubine
nGwpncd, wuhpwdbown £ wwywhnyt uwnskinLg
ww2nwwuncejntup Ywd ogunwagnnsdtl 2wndhsh hGnnly, npp
ywynLu £ gwén gipndwuwnhdwuutnh Uywwndwdp:

Grt wndwp hwuyb| £ thwpbprwynnpnidhg, wjlu wybwnp £
wwhwwub)] hnphgnuwywu nhppnid, hwdwwwwnwupuwlu
hGuwpwuutnh Yhpwndwdp, Ywd nLnnwahg nhppned, enyp
stnwiny, nnwtugh |hutinp pEpUh:

Uuhpwdtow E pwgwnt| wndwh ginpytint ywd pwnap inbnhg
puyubnt huwpwynpnipjnLup:

SGUwnpwuutph ypw wyndwh ywhwwudwl Gnwlwyp
gnigwnpywd £ Lywn 1-nd:

{====s=c S EEmiERl

/\ /\ /\

TMOO0 1349 2495

Lwp 1 Mndwh nhppp wwhwwudwu dwdwlwy
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3. Qwuunwpnpenid Lawulutph
W Jwwagpnrpjnituubph
UwlbwynrpjnLup

Lwpuwqqgnrpwugnid
Syjwy gnignidubphu shtwnlcGip upnn E
hwluqbtgut] dwpnwlug wenngnipywl hwdwn
YJunwluquwynp hinlLwlupubph:
Lwpuwqqnrowgnid
Syjw hpwhwuqUubphlu shinlGp yupnn £
hwunhuwlwj EjlEyinpwlwl hnuwuphg
yuwuybint wwwnmawn b hwuqbglub| dwpnywug
Yywlph W wnnngnLpywl hwdwn Junwuquynn
h&wnliwupubph:
Uuyunwlugnrpjwl inGubupyuyph Jepwptnjwy
hpwhwuqUtp, npnug sywwnmwnpnidp upnn E
wnwpwgub] uwppwynpndwl wpuuwnnwluph
fuwthwuncd, huswybu bwle npw Juwuncd:
hunphniLpnubp Ywd hpwhwuqUutp, nnnup
nynLphl U nupéuncd wpfuwwnwupp L
wuwwhnynid EU uwppwynpdwl wuyunwlq

2whwaqnpénLup:

4. Upunwnpwwmbuwyh Jwuhl
punhwunLp mmbnGYnLpynLuLtp

Syjw| thwuwnwpeninpep wpwsdyned £ Grundfos MS/MMS wU
Franklin puynJdnn EjG4unpwownpdhsutnny hwdwipwd SP, SPM
hnpwwnwugpwihu wyndwbph dpw:
Grt wndwp hwdwinwd £ Grundfos MS ywd MMS-hg
nwnptnynn gwlywgwd wj wpinwnnnnh ElGYwpwawndheny, h
Uywuwnh nLubgtp, np ElGYwnpwwpdhsh inGhuuhywywu wnyjwiutpp
Ywpnn U nwnpptpyt tndjw) AGnuwnyned pipndwsd indjuubphg:
SP, SPM hnpwwunwugpwjht yndwtpp bwhuwwntbudws Gu 4
nntdhg ujuynn inpwdwagdny (DN 100) hnpwwnwugpbpnid
inbnwnpdwUu hwdwn W wwwhnynwd GU Jhusl 280 U3/d oph
Jwuwnwywnpwnned:
Grundfos-p Jwwnwywpwnntd £ SP (SP 1A- SP 215) wndwtnp,
npnup wwwunpwuwnywsd Bu ppndwuhybiwhu hwdwéncywdphg,
DIN W.Ne1.4301 (AISI 304) UjnLp: Uwnp onh Ywd pinphnutph
gwdn wwnnLuwynipjwdp onh yGpwdndwu dwdwlwy nw
wuwhnyned E dw2dbint W pwjpwjdwu nGd pwnan
nhdwgynitunrpjniu:
Ugntuhy hEnnLyutpp yGpwunuwu hwdwn Jwnwywpwnyned GU
wndwbin, npnup ywwunpwuwnyws GU nudbn [Gghpwsd
wnnwuwwubphg, Jwulwynpwwbu*

- SP...N/SP A...N ubphwjh yndwtn, UjnLe DIN W.Ne1.4301

(AISI 316);
- SP...R/SP A...R, ubphwjh wndwtp, Uynce DIN W.Ne1.4539
(AISI 904L):

Suwpwynp £ uwl pwjpwytiihnipiwl yw2unwwuntpjwl hwdwn
ghuyhg wunnny wyndwh hwdwipdwu tnwppGpwy: Yw
Lwwuwnwlwhwnpdwn £, opnhuwy, 6nyh oph yGpwundwu hwdwn:
Swuwniy wwhwuglutnh juwnwpdwu hwdwn, npnup wnwpwuntd
GU bwypwdptnpuUEN WwpnLtuwynn Yenunweontph dwppdwl
inGhuuninghwyncd, Yhpwnyned U SP...E ubphwjh wndwbn,
npnugnid hpwwuwgyws £ unpbph Jwbpwdwul dnwsywd
hwdwnnpntp)nLl, nnp UGpwnned E ppndUuhytiwhu wnnwwuan,
Jhwnu, nbEdnu W yepwdhyw: Mwnwuhuwlwwnne pninn
nbwwutpp, ophuwy’ (hutinp, gnpdnn wihyp W dhgwliyjuwy
fughyutnpp Wwwnpwuwnyws U ppnduhyGlwihl wnnuwinhg:
ElGYywnpwywu JwinthuuBpl ntubU inG$inUwjhlu ywnpninwy:
fugywdpltnp ywwnpwuwnywd GU wjuwhuh UnLhg, npp
hwwunywwbu nhdwgyntu £ pwjpwjdwup b phuhywwnutph
wqgnbgnipjwlp, huly wnwugpwlwubpp' whun hwdwhwwsph
W yGpwdhywjh hwdwygnrpjnLuhg:
Cnppwyw dhpwywnph ww2unwwuntpjwl hwdwn hwwnnty
dowlywd SP A...NE, SP...NE
nhdwgyntl U phuhywuwnubiph W jntntph gpwyhu |nLdnyprutph
wanbgniejwup: Mndwtpp wnnigwsd BU hGunlyw) JujpGpned
Juwpwyyws/wnuinninwéd gpniunwihl oph wndwywhwludwUu
hwdwp®
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- pwhnUubph wnpwynyptpnLd,

- phuhjwwnubph wwhGuwnubpned,

- wpnntbwpbpwywl dGnuwnynieniultpned,
- gwpwdubpnud W pEuquguywjwuuGnned:

YwnnLgwdpnp

Mndwywjht wgptiquunp Yuquywd wyndwh 1 hhnpwdihywywu
Jwuhg W puynuynn EjGYwnpwowndhshg 2 (intu Lywn 1): Mndwh W
ElGYinpwwndhgh (hutnutpp Uhwgwd 6u Ygwanipeh uhgngny:

LYwp 2 SP, SPE, SPM wyndwtnh Ywnnigywsdpn

dhpdwjhu Jwhwlwy

5 6 2 7
/ / / /
/
1 Type Weight Kg
3 Model
4— 50Hz:Q mh.H m.n miri
'Q 60Hz:Q m/hH m.n mir

984458

GRUNDFOS N

DK - 8850 Bierringbro, Denmark

was  we IAIC €
\

/7 \
9 10 1

Lywp 3 SP(SPM) 1A...14 LL SP(SPM) 77...215 wnuwtinh
dhpdwjht Jwhwuwyp

11
1 .Type

yA
2 | ‘e
—Pump weight Kg

3 Model:A98699055P21525 |4
50Hz 60Hz | 5

Q

© wH m—ED] 6
N )

8—MEI > Mp (%)

-
GRUNDFOS »\

DK-8850 Bjerringbro, Denmark

Llwp 4 SP(SPM) 18...60 wnuwtinh $hpdwyhl uwhwlwyp

“hpp LywpwagpnipjnLu

1 Mndwh mhwwihu Lowup

2 Bupp, yq

3 Unnth ywjdwluwywl bpwluwyned (npinnkn 98699055 —
wpuwnpwuph nLpwuh? hwdwn, P2 — Qpniundnu
gnpdwpwuh Lawl, 15 — wpunwnpdwU wnwph,

25 — wpunwnpdwl 2wpwpe)

SwbdwhiwywunLpinLu

Uwuwnnignid U3/d

Alowdnnid, U

Munundwl wujwuwlwl hwéwhpunipjniup, pnwt -

EutGpgqwwpnjntbwytGunnLpjwl UJwqwagniu gnpdwyhgp

O(o|N[O|O|

0Q4q, %

Upwwnnpnn Gpyhp

ala
~|lo

CnLyw)jnid 2ppwlwnnipejwu Lpwuubn




Shwwjhu LwluwynLd

Mndwh SP
onhuwy 46
ElGyunpww- SP
ndtl:znq wnuwh 125/" 10|AA(N
on

-9 C

Uwy
SGuwlwjhu 2wpp
Uuwnhdwuubph pwuwyp
dnppwgyws inpwdwgdny
gnnodnn wuhy (A, B, C
wnwyblwagnyup 2)
Ywwwnpntd ydwgnuinynn
wnnwwnhg

EN 1.4301
N = EN 1.4401
R =EN 1.4539

NGghut nGwnwutn
SP1A - SP5A
=NBR
E = FKM
SP7 - SP14
= LSR/NBR/TPU
E = FKM
SP 18 - SP 60
= LSR/NBR
E = FKM
SP 77 - SP 215
=NBR
E = FKM

Uhwgntd

Mwnnpwy Rp (PpX)
Muwnpnpwy R (RX)
Muwpncpwy NPT (XNPT)
YUgwonLppe Grundfos (GrX)

Rp4|6"

Rp6|8"

ElGYunpwawpdhsh nhwwywihu

Lwpnd [d]

380-415

50/60

50

SwdwhunLpinLu [3g]

Qnpéwpydwl Gnwlwyp

[1 =DOL (wudhpwywl gnpdwnyncd)
SD = gnhpbdwpynid «wuwnn L Gnwlyniu» upubdwyny

SD

92

SD|ydmn

ElGywnpwawndhsh hgnpnipjniup [Y4in]

Shyuwjhu Lpwluwynd

Mndwh ophuwy 3125E -4| N

Shwuwjhl 2wnp (SPE)
Uuwnhdwuubph pwuwyp
Ywuwnwnpntd ydwlgnuynn
wnnwwwnhg

=EN 1.4301
N =EN 1.4401
R =EN 1.4539

N&wnhut dwubin

SPE 18- SPE 60
= LSR/NBR

N = FKM

SPE 77- SPE 215
=NBR

N = FKM

Rp 6

Uhwgntd

Rp wwnnipwy (RpX)

R wwpnipwy (RX)

NPT wwpnipwy (XNPT)

ElGywnpwawndhsh whwywswihu

ElGYwnpwawndhsh hgnpnipyniup [Ydn]

37
ydwn

Uwinchulph pwuwy
= Uty
D = Gpyn.

Muundwl hwwhunipjnLu

3000
wuwn/
nnwb

Shwwjhu Uwlu SP-G

Ophuwy
SGuwlwjhu 2wpp

SP

360-| 2

Uudwlwywl swhuu wpnwhwjunywd U3/d

Qnpénn wuhyubph pwuwyp

Qnnpénn wuhyh tbuwyh

AGwnwuEph UnLep
G = [@nLp EN-JL 1040

5. Qwpbtpwynpnd . nEnwithnfun,d

51 OQuwpbpwynpnid

Uwnpwynpndp utnwlwihu unncgtip thwpebrpwdnpnidp W htug
uwnpwynpnidp’ Juwuywsdpubnh wnywnipjwl wnenwdny, npnup
Ywpnn U wnwwgwd [hub) inGnuithnfudwu pupwgpnc:
dwpbprwynnpniup ogunwhwubintg wnwy Jwupwdwul unnLgbp’
Upwuntd ywpnn U duwgwd |hut| thwuinwrenetn W dwun nGunwiutn:
Greb unwgywsd uwppwynpnidp sh hwdwwwnwupuwuncd dbn
wwwinyhpwshu, www nhdtp uwppwynpdwl dwwnwywnwnhl:

Grbt uwppwynpniup yuwuyt £ thnpuwnpdwu dwdwlwy,
wudhpwuwtu Yuwwytp thnfuwnpnn jugdwytpwnipjwl hGun W
wnbntYwgntp uwnppwynpdwl Jwwnwlwnpwnpnnhl wjn dwuhl:
Uwwnwywpwnnnp hpwyniup £ yGpwwwhned dwupwdJdwul
unntgbnt hbwpwynp Juwudwbdpp:

dwprbrywdph oguinwhwudwl Yytpwptpjw| nbGntywwnynipiniup
winbu pwdhu 16. dwpbtpwynndwl oqunwhwldwl YyGpnwpbnjw)
wnbntlywwnynipynLl:

Mndwyh htwnn wuhpwdtown E Junyby
qqnianipjudp:

Uh Gupwnytp wndwl wdtinpn hwpwsétph W hpnwdutiph
5.2 Stnwthnpuncd

Lwhiwqgnrowgnid

UUupwdbrwn E hGinlG) imbnuwl Unpdph W

Lqwunuubph uwhdwlwthwynLdubph’ dGnpny

hpwywuwgynn pwpépwgdwl b pErudwl nL

ptruwpuwhdwl wouwwnwluputph Uywwndwdp:

Upqbynid E pwpépwgul uwppwynnnedp
prUbiny uunLgnn dwinLfuhg:

NLwnpnLRjnLL|

6. YUhpwnJwlu ninpwnp

Grundfos-h wpunwnpnipjwlu SP hnpwwnwugpwjhU wyndwbpp

Uwhiwwnbudwd BU nnngdwU hhnpnhwdwlwngbiph

onwlwwnwywnwpdwl, gnnLunwihb opgph dwywnnwyh

hgtigdwl, hnnGhwohpdwl, su2dwl pwnapwgdwl

hwdwywnpgbph W wpnniwpGpwywl ogunwgnpddwl wy)

nGwptph hwJdwn:

Jdbpwdnynn htnnLyh wnGuwyutpp® dwpnep phy dwdnighy ny

wwjrwywnwlug hGnnLyubp wnwlg whun Ywd Gplwpwptip

UGpwnnLyutnh:

Qnh Ubp wywagh wnwybwagnu wwpnluwynee)niup®

- SP 1A - SP 5A. 50 g/U?;

-SP 7 - SP 14. 150 g/u® (htnncy uhhynuhg wnwugpwywiutn
LSR unnwunwnpwun uwnwpdwdp);

- SP 18 - SP 60. 100 g/U® (htnnLy uhhynuhg wnwugpwywutn
LSR unnwunwpun uwnwpdwdp);

-SP 77 - SP 215. 50 g/U3;

- SP-G (SP 270- SP 360). 50 g/u®:

Uts pwlwyny wwagh ywnniuwyneejntup bjwagbgunid £

2whwanpddwl dwdybwnp W wyGjwgunid £ wyndwh

wngbwthwydwu yunnwugp:

Ept ypwdnynn htnnLyubplu nLtuklu gphg wybkih
pwpén dwénighyncpynil, yunpnn £ wwhwlgyby
wybh pwpén hanpnipyjwl Ejnpwawndhsh
wnbGnwnpnLd:

Mndwp' 9nhg wyth pwpan dwdnighynipiniu nLlukgnn
htGnnLyutph yGpwdndwu hwdwn oquwgnpétint nGwpned,
fuunpnud Gup Q6g Ywwyt| Grundfos puytnpnLejwl hGwn:

fudGinL onhg wytih wanptuhy hGnnLyubp Untihu wwhwupynid
&U wndwh hwwnniy mwpptpwyutn* SP A... N, SPA... R, SP... N,
SP...RWSP... E:

U2huwwnwlpwihu hEnnLyutph wnwybjwagniu
oGpdwuwnhdwuubpp Udwd BU pwdhu 15. SEuLAGwywl
wnyjwubn:

SPM wynJwbpp bwhuwwnGudws U hwupwpryntuwhwlnn
wnnntbwptnnipjwl opjGywnubpnd YEunpnuwgywd
[nLdwqwundwl pupwgpntd rrUh Ywd wiywh |nLéniyrh
yGpwdnuwu hwdwp:

SPM yndwybpp s&U Yyhpwnynid fudtGinL gph
YGpwdndwl hwdwnp:

Mndwtph U2ywd tnEuwyubpp bwhuwwnbudws Bu, wyn pyncd®
Junwlgwynp wpwnwnpwywl opjGywnutpnid ogunnwgnpddwlu
hwdwnp:

NLwnnnuegnLl|

NL2wnnnLeynLy|
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7. QnpdnnnLpjwlu uygpniupp

SP, SPM hnpwwnwugpwjhu wndwtnph gnpdnnnijwl uygpniLupn
hhdudwé E yEunpnuwpuntju nLdh wagnbgnipjwu 2unnhhy
gnpénn wuhyubph phwyutbph Gpywjupny hnunn hGnnLyh
EuGnghwjh thnfuwugdwl Yypw: YEUnnpnuwuniu nLdh
wanbgntpjwu 2unphhy gnLpp UGwndned E gnpdnn wuhdh
ysuwinpnuhg ntwh dwjpwdwup: Gnpénn wuhyh ysunpnuncd
gnjwuncd £ wwpwntd W hGnnyp wnGnwithnfudned £ nGwh gnpdnn
wuhyp' ypghuhu Yeunpnunid wnjw du2dwl W wpunwphu
6U2Uwl tnwppGpnipjwl wgnbgnipejwl 2unphhy: Au2dwlu
wybjwgnudp wnkinh E nLluBuncd Uh gnpdnn wuhyhg JjnLupu
hGnnLyh dupwdndwu thnfuwugdwl wpnyniupned:

8. StnwnpnwJ

Lwpuwqqgnrpwgnid

Uohuwnwluplbpp ujubinLg wnwyg hwdnqybp, np
Ejltympwutuncgnidt wupwingwé E: Iwdnqybp,
np EjEyunpwulnigdwl wuwwnwhwlwl
vhwgnrdp pwgwnywé E:

Lwpuwqqgnrougnid

SGnwnpdwl pupwgpnid yndyp wbkunp £
quuyh thwpbtpwynpndwl dGg dphUusl nLnnuéhq
nhppnid nbnwluwynicdp:

Mnduhl Yhg dwinwlwpwpynn dhpdwyhl
Jwhwuwyp ykwnp £ wdpwgyh yndwyh
Ipwhwiq | ywrwjwpdwl wwhwpwuncd, hnpwwnwlugph
Jquwd nEqbpynLwuph inbnuyuydwl Juyph
UnunwlwypnLd:

SwéwpunLpyul Yepwywihnfuhsh oqunwgnpénidp
wwnpunwnhp E SPE yndybtph hwdwn:
UhunLuwpnuwyhl qunhs sh wwhwlgyned, Gpt 9.1
pwdlh MS6000P wwhwlUgutph wnynLuwlyntd
wnwlUg uhUnLtuwpnuyhl qunpsh owhwagnpédwl
hwdwpn Uqwé pninp wwhwlgubpp
pwywpwnpywé Gu:

8.1 Eltywnpwawnpdhsh U9 hnjugunn htnnLyh
dwlwpnwyh ytpwhuynd

ElGYwnpwowndhsutph Ut wpunwnpnn gnpdwpwuncd bwhuwwGu

lgyncd E ny enLuwynp htnniy, npp gpdwuwnhbdwuh vhugle —20

°C wuydwu nGwpncd Ywuhuwpgbinid E ElGYwnpwowndhsh dte

onh uwngbp:

| B>

Swpywynp E unnLqb EjGunpwawndhsnid
h&nnLyh dwwpnwyp W wuhpwdtawnnLpywl
nGwpnid (nugluby: Oquwqgnpébp dwpnip gnip:
Epbt wuhpwdtwn E wywhnyb| uwnsbinLg
wuwwnwuwuncpynLl, EjlEywmpwawnpdhsh Ut
Jquwpnbh E jgul] dhuwyu Grundfos puypnipjul
Ynnuhg wrnwpwpyyuwé hunnncy hEnnicyp:
UVlwgwé nbypbnnid jgubint hwdwp Junpbip E
oquuwqgnnét| dwpnLp gnLp:

NLwnNyeinLU|

3GnnLyh |pwignidp wtwp £ hpwywuwgyh unnpl
UbpYwjwgywd gnigndutinh hwdwawiju:

8.1.1 Grundfos-h wpwnwnpnrejwu MS 4000 L. MS 402
ElGywnpwwpdhgutip

ElGyunpwowndhsh (gdwl wugpp gunuyned £ hGunlyw) inknGpned®

* MS 4000 EjGYywnpwownpdhsh yGplh dwuntd:

* MS 402" Elywnnpwownpdhgh hwwnwyh ypw:

1. SEnwywjEp puynyuynn wndwp huswtu Uywpwapdws £ Lywn 1:
LgdwU wugpp wtwp E [huh 2wndhgh yGphu yGunncd:

2. Munwnbny hGnwgnbp ywpnipwywynp fugwlp (gdwl wugphg:

3. 3wwncy UGpwnyhsh vhgngny |gntip hndwugunn henniyp
ElGywnpwowndhsh UG Uhusle wyu nnLpu qw jgdwu wugphg:
St'u Lywn 1:

4. Unpyhu nGnwinntp |gUwl wlgph fugwlp U Yhy aqtp
sthnputiiny wjn pupwgpntd wndwh nhppp:

2qUwl UndGuwn

+ MS 4000" 3,0 LU:

*+ MS 402'2,0 LuU:

Anwlhg hGwnn puynuynn wyndwp wwunpwuwn £ nGnunpdwunp:
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MS 4000
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Lywp 5 Ejiyunpwawindhsh nhppp (gytint dwdwliwy -
MS 4000 L MS 402

8.1.2 MS 6000 Grundfos EjtGYwnpwawndhsubn

* WU nGwpncd, Gpp ElGYnpwwndhyp Jwnwywpwndned £
wwhbuwnhg, wuhpwdtow £ unnigbi Upw Ute hbnnLyh
Jwlwpnwyp Jhtusle yndwjwhu dwuh ypw Upw inGnwinpnudp:
St'u uywp Lywn 6:

* Grundfos-h wwhGuwinhg hwywpwd yhdwyncd
Jwwnwywpwnynn yndwbph hwdwp® dwywpnwyu wpnbu
unnLqyud E:

* UywuwnydwUu w2huwwnwuputnh hpwywlwgdwl dwdwuwy
Jwywpnwyu wuhpwdtwn £ unngb; SE'u uywn Lyjwn 6:

ElGywmpwowndhsh Jbp hGnnyh jgdwl wugpp gunudned £

ElGYwnpwowndhsh UGphu dwuntd:

1. Stnuwjtp puynyuynn wnuwp huswtu UYwpwanpws b
Ulwp 6: Lgdwu wugpp wtwp E |huh 2wndhsh ytGphu yGunncd:

2. 3Gnwgntp fugwlp |gdwu wugphg:

3. 3wwnny ubpwpyhsh dhpngnd |gntp hndwgunn hGnnLyp
ElGywmpwowndhsh Ut Uhusle wyju nnLpu qw | gdwu wugphg:
St'u Lywn 6:

4. Unpyhl nGnwnntp |guwl wugph fugwlp W Yhw aqbp
sthnputiiny wjn pupwgpntd wndwh nhppp:

Qquwl Undtluwn® 3,0 LU:

Anwlhg htwnn puyndynn wyndwp ywwnpwuin £ inbnwnpdwunp:

45°

TMO03 8129 0507

LYwp 6 ElGYunpwowndhgh nhpep (gdwu dwdwuwy —MS 6000

8.1.3 Grundfos-h Yynnuhg wpwnwnpynn MMS 6, MMS 8000,
MMS 10000 L. MMS 12000 EjGYywmpwawnpdhsubpp
1. SGnwnntp ElGYunnwwndhyp 45° wuyjwu tnwy, nnwtugh
2wndhsh ytpleh dwup nunnywd |huh nGuwh yan: St'u Lywn 7:
2. fenwgntp wwnnLpwlwynp jugwup (A) L inEnwnnptp
dwaquwnUu wugph Ubg:

3. Uwpnip gninp |gntp 2windhgh Ut wjupwl, uhlsU np 2windhgh

JGg qunuynn htnniyp suyuh nnipu gw (gdwl wugphg:
Upqbynid E EjGyuinpwpawndhsh Utg jnLn

n

wwnnibwlynn htnnLyh jgnidp:

4. 3wubp dwagwnp W Ynyhu wdpwgptip ywpnLpwywdnn fugwup A:

EjEywmpwownpdhsp Gpwnpwnl. wwhwywuncdhg

h&wn 4pypu inbnuwnpbinLg wnwg, gph Up pwuh

Yuphiny pnbwywgntp jhubnh swywwnwhu

hgqwépp L yunnbp jhubnp:

Anwlhg htwnn puyndynn wyndwp ywwnpwuin £ inGnwnpdwunp:

NLwnNLRINLY|



TMO03 0265 3605

Lywn 7 ElGYunpwwndhgh nhpep i gdwl dwdwuwy — MMS

8.1.4 Franklin puybpniLpjwlu 2wpdhgutp 4 W 6 njnyd
npwdwgdny

B2gnhwn wnbntYnyp unwlwint hwdwp Lbwif’p UWudbwaghpp,
hwdwwwunwuhiwl EGYnpwlywl 2wndhgh Iwdwpwygdwu W
2whwagnnddwU dGnuwnyp Ywd thuinphp nnGhubhywywu
thwuwnwrenrtnh wjpnd pun hwugth’
www.franklin-electric.com.

Franklin puyGnncpjwu 4 W 6 nynyd npwdwadny puyndynn
ElGywnnpwawndhsubpnud hGnnLyh dwywnpnwyp unnigned Gu
hhdUwuwnwyh dwlwunh W uGpyunnigywsd ntghut nhwdnpwadwyh
Jhpl nwnwénLpjwl swhdwl Gnuwlwyny: 3uynnnrpynLul
hpwywlwgutint bywwnwyny hhdbwwnwyh dwywwnned wugph
Uhony wugywguncd U hwwnney pwunu jud junwwwpwaénn
Jhusle wju nhwsh nhwdpwadwhu: SEu uywn Lywn 8:

Swnpywynp E wwhwwub| qgnianipynLl,
N
npybuqh syuwub] nhwppwqgdw:

TMOO0 1353 5092

Lwnp 8 hdlwwnwyh dwlwinhg vhusle nhwdppwagdwu
inwpwbdnLejwl swhnid:

Shdlwwnwyh dwlwinh wpunwphu dwuhg Uhusle ntghub
nhwdpwadwu swihywd tnwpwdnLpjnLup wkwnp Ehwjwuwn
lhuh uinnple UEpYwywgyws wnynruwyned pepdus ngjwubppt

SwpwdnipjnLu
Eltywpwawnpdhzp Quithp n [[uu]m
Franklin 4", 0,25 — 3 4w (Ujwp 10w) A 8
Franklin 4", 3 — 7,5 44w (Ujwnp 10p) B 16
Franklin 6", 4 — 45 44w (Ljwp 10c) C1 35
Franklin 6", 4 — 22 44w (Uywp 10d) Cc2 59
10a 10b

TMO0O0 6422 3695

LYuwp 9 Franklin puyGpniejwl ElGYwnpwwndhsutn

Gt wju htnwynnniejntup Updwsd wndtipubphg nnipu £, www
wUhpwdtow E jwwnwnb 62gnunnudp, huswGu Uywpwapywsd £
pwdhu 8.1.5 Franklin puyGnnLpywl 8 nynyd inpwdwaqdny
EiGywnpwpwndhsutin:

8.1.5 Franklin puytGpnLpjwl 8 njnyd mpwdwaqdny
ElGywmpwwnpdhgutp

52gnhwn inkGnGYnLye unwlwint hwdwp bwyh’n Wudlbwaghpp,
hwJwwwwnwuhiwt ElGYunpwywl 2wndhsh Iwjwpwygdwl W
2whwagnpddwl dGnuwnyp Ywd thuinphp inGhubhywywu
thwuwnwpnrtph Ywjpnid punn hwugth® www.franklin-electric.com.

Franklin puyGpnipjwlu 8 ynyd nnpwdwagdny
ElGYuinpwawndhsutnnLd hnjwgunn hGnnLyh dwywpnwyh
unncgnedp Yuwwnwpyned £ hGinlyw Yepw®

1. Munncinwyhsh oqunipjwdp hptiny hwutp $hiinpp, npp
inGnwnnywd E2wpdhgh yeplch dwuncd ywwnyphg wnwe:
Brb dhiinpnid wnyw E 2ihg, winwhuh $hivpp hwpywdnp £
wwnwnbny hwub): Lhgpwynpwdwl Yuwnyph nhppp pGipndwé £
uwn Lywn 10:

2. Lhgpwynpdwl Ubpwnyhgh dwypngp ubinutip Ywuwnypht W
lgntp hnjwgunn hGnniyp EjGYwnpwownpdhsh Ube: Stu Lywn
10: Cun npnud hwpywynp sk UGpwpyhsny swithwaqwug nLdbn
ubnub| ywwnupp, pwuh np nw wpnn £ hwugbgut) yuwudwl
W Jwuwnynph hGpdGunhyniejwu Ynpuwnh:

3. LGpwpyhgny phpL utnutiny Ywwniypp htnwgntp onp
ElGUwnpwawndhghg:

4. Upyutbp hndwgunn htnnLyh |gdwu L onh pwg pnndwu
gnpdnnnLpejnLULGpp Jhusl hGnnLyh nnipu quip W
nhwdnpwadwih 6hawin nhppnid hwjnlybip (nbu pwadhu
8.1.4 Franklin puyGnnLpywl pwnpdhsubn 4 I 6 nynyd
wnpwdwqbdny):

5. Stnwnptp $hiinpp Unyu inbnnid:

“pwlhg hGuinn puyndynn wyndwp wwwnpwuwn £ nbGnwnpdwun:

B2gnhwn nbntGYnype unwlwnt hwdwp bwh’p Wuduwaghpp,

hwJwwwwnwuhuwl EGYnpwywl 2wndhsh 3wjwpwygdwl L

2whwagnnddwu dGnuwnpyp Ywd thunphp inGhubhyuwywl

thwuwnwenprtph Ywipnwd pun hwugkh’
www.franklin-electric.com.

TMO0O0 1354 5092

L{wp 10 Lgnudwlu thwywluh nhppp

8.2 Stnwnpnidp 2whwagnpddwu ywjpnod

Lwpuwqgnrowgnid
Gt yndwylu wuhpwdtzw £ wnbnunnb| pninph
hwdwp hwuwubih Juypned, dhwignn wgniygp

whwnp E [hup deynLuwgdwé, npybugh snhush,
ophuwly’ hndwglunn wwuywUhl:

Ywhudwd ElGYnpwowndhsh mbuwyhg, wndwp nbGnwnpynid £
nLnwaéahg Ywd hnphgnuwlywl nhppny: Inphgnuwywl nhppny
wnGnwnpdwu hwdwn whwnwuh ElGYunpwwndhsutph
wupnngowlwl gnigwyp ptipdwd £ unnplt «3nphgnuwywu
wnbnwnpdwUu htwnpwydnpnipjwdp EGHNnwowndhsubn»
wnjnLuwyncd:

Bt wndwp wnwnpdnid £ hnphgnuwywl nhppny, wndwh
GLewjhu wlgpp ny Uh nGwpnid swnp £ 1huh hnphgnuwwl
hwppenLpnLUhg gwbdn: SE'u Lywn 11:
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fenuyjwwnntih nhpg

————AEEE =

j Uupntjjwuwptih

nhpp

TMOO 1355 5092

Lwnp 11 SGnwnpnwd

et wndwp tbnwnpnid U hnphgnuwywlu nhppnid, oppuwy®
nGgbpyniwnnid, www wju funphnepn E npynid inGnwinpty
hndwgunn ywwnjwuny:

Inphgnuwywl nhppny inknunpdwu huwpwynpnrpjwdp
Eltyunpwwndhsubn:

Lwhiwqgnrpwgnid

Uuhpwdtrw E hwdnqykl, nn wnihdGpuwyhlu
Ujntphg unnnduyubpp Yupnn Gu nhdwuw
wpfuwwnwlpuyhu htnnLyh thwuwnmwgh
gindwumnhswuhtu b yndwyh kg gnjuugnn
[gwdndwl suzncdp* 10% wwpwpny:

Grb wndwp Jhwuntd E wnihdGpwihu UnLetphg unnndwyutinh
htiwn, wtwnp £ Yhpwnyh 2ppwutinuhy unnndwyuwht wgnyg:

8.5 Mndwh pwpépwgnrd

Stnwnnpdwu pupwgpnid wndwh 2wupdnudp hGunwgubine
hwdwn punphnipn £ inpynd inGnuinpt yndwhu ny wydtih, pwu
30 ud Gpywnnipjwdp funnnywy:

E(blwnpuw- Siewjhu Slewjhu
hgnpnip)niLup® 50 3ghgnpnipyniup’ 60 3g

2uindhy [usn] [ A

MS Pninpp Pninpp _

MMS 6 5,5-37 5,5-37 A

MMS 8000 22-110 22-110 .@LUUJJLUJQ”LJUD S

MMS 8000P 37 -147 37 -147 03d N

MMS 10000 75-190 75-190 i

MMS 12000 147 - 250 147 - 250 g
=

Grb 2,2 Y4dwn hgnpnipjwdp Franklin puyGpnipjwl 4 nynyd
wnnpwdwagdny ElGYwnpwowndhsh Uhwgdwl hwdwfunipiniup
Jwquntd E opwywu 10 wugqwdhg wdbih, wju funphnipn £
nnpyned inGnwnptp hnphgnuwywu Jwywpnwyh Uywndwdp
wnbyjwqu 15° wuyjwl wnnwy, husp eny) Yunw bjuqgbgut)
hwywnwpé wnwugpwihu tnbtnwawndh wnwugpwywh Jwayt)p:
B2qnhwn nbntynye unwlwnt hwdwp bwjhn Wuduwaghpp,
hwdwwwuwnwuhuwl EGHnpwywl 2wndhgh Iwjwpwygdwu W
2whwagnnédwl dtnuwnyp Ywd thuinphp inGhubhyuwywu

thwuwnwpenrtnh wjpnid pun hwugth’
www.franklin-electric.com.

Cwhwagnpédwl pupwgpnid yndyh qnpénn
dwup wtwp E d2nwwybu thup htnnLyp ko
puyndjwé: 3wdnqybp, nn NPSH
LpwlwynLdubpp wwhwywlynid Gu:
Lwpuwqgniougnid
Ept wyndwylu oquwgnnpéynLd E tnwp
h&nnLyubkph (40-hg vhlusle 60 °C) ytpwdndwl
hwdwpn, wuhpwdtown E qwpnwwlps thwyngh
Upgngny uwlufuwnqbit| dwpnlwlg huwpwynp
Ynuwnwlyup yndyh dwubinh htwn, pwlh np
npwlp Yupnn GU |hUb] nnwp:

8.3 Mndwh/ElGYnpwwndhsh mpuwdwaghdp

Mndwp w2huwwnwupwihu nhppnd inGnunnbinLg wnwy
hfunphnipn £ tnipdned inpuwidwswithwpyhsh ogunipjwdp unnigb)
hnpwwnwlugph wqwuw pupwgpn:

8.4 hunnnwlywjhu Jhwgned

Ununcyh hbwn yuwywd puunhputph wnwowgdwl nGwpncd
hfunphnLpn £ wnipdnud ogunnwignndt unnnwyubp, npnup
wwwunpwuwnywsd Bu wnhdGpwhu UnLptphg:

MnihdGpuwyhl Unchg funnndwlutph

oquwqgnpéncdp pnyjwwpynid E dhuyl 4 nynyd

wnpwdwqdny yndybph hwdwn:

Ujn nGwpncd yndwp hwpywynnp £ wwwhnyt) ywjp puyutinLg
hwwnnty UGlnwnwénwwuh oguntpjwdp:
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L{wp 12 Mndwh pwpapwgniup b inGnwinpnudp nLnnuéhg
nhpeny:

runnnywywjhu wuncpubph oqunipjwdp, npnup tnEnwnpyws Gu
30 ud Gpywnnipjwdp funnnywywnuwnh ypw, pwpadpwgnptbip
wndwuwjhu Jwup:

St'u Ljwn 13:

TMO07 6518 2202

Lywp 13 Mndwh pwpapwgned b inGnwinpnud

Mndwwjhu Jwuh htw ElGYnpwowpdhsh JhwgdwUu dwdwuwy
Jwltlutpp wyGwp £ 6qybl fuwswéle: Lpwlug dguwl
UndtGuwnutpp pEpdws GU unnple UEpYwywgywsd wnnuwyned®



2qUwl htnjnLuh mpwdwaqghdp 2quUwl Unutlwn

[Lu]
5/16 UNF 18
1/2 UNF 50
uUs 18
U12 70
U16 150
U20 280

Swywpnidu wywpwnbinLg hknn unnLqbp

wyndwuyhu jughljubnh hwdwnwugpntpynLlp:

8.5.1 UwnLhuh ywwunwwuhy dnnh dnuwnnwdp
wwwdunUnwdnrdp

Grb wwownwuwluhy dnnp yndwhu wdpwgyned £ wunntinwyutbph
oqunrpjwdp, www JwinLtfuh ww2wwuwlhy dnnh nnGnwnpnidp
Unyuwtu hwpywynp £ juwnwnt| wnneinwyutph dhgngny:

TNuwpunwwlhs 4nnh inbnwinpnidhg hunn hwdnqybp
il b wndwuyhu fughiutinp hwdwnwugp Gu:

8.5.2 cuynuynn dwinrLfuh dhwgnidp

Grundfos ElGyunpwawnpdhsubn

Uhusl ElGYunpwowndhgh puhyncd puyndynn Jwinifuh hGpdGunhy
2nblEnph tnGnwnpnudp hwpywynp E uwnnigb dwinthuwghu
Uhwgnudp' wjlt wbwp £ huh dwpncp W ynp:

Uwinthuh inEnunpuwl pupwgwywnagp wykih njntphu
nwpautint hwdwn 2nGyYEph nEghuh nGunwutEpp wuhpwdtown £
jnLnt| hnuwlp shwnnpnnn uhthynbwyhu puntyny:

qbp dwinLhut wdpwgunn dwutyubpp hGunlyw) aguwu
Undtuwnny [LUT

MS 402 3,1

MS 4000 3,0

MS 6000 4,5

MMS 6 20

MMS 8000, MMS 8000P 18
MMS 10000 18

MMS 12000 15

8.5.3 duzntdwjhu unnnjwwwp

Lwpuwqgniougnid

DOUuzncduyhlu funnnuyuiawpp inGnwnpbn,
dwdwlwly yndwyh uncp Ggpntph
Yupuwépubphg unLuwthint hwdwnp wewp £
oquuwqnnéb] wwwnwwuhy uwppwynpnLdubn:

Grb unnnywyubpp unnnwywujntuh htwn JhwgdwUu dwdwuwy
wwhwUpyh Yhpwnt) Unuinwdwihu gnpshpubp, opnhuwy,
2nRrwjwynp unnnywlywjht nwpawy, wndwp Juntih £ utindt)
Jhwju ywuwniph hGuwdwnpuuhg:

ElGYywnpwowndhsh Jhwgdwl W wupwndwl dwdwlwy
wnwseowgnn ninpnn UndGuwnutbph wgnbgnipjwl hGunlewlupny
wuwnpnipwywynp funnnwywjhu Jhwgnedubiph pnijwgnidu
wlpnywwnpbih E:

Al2ndwjhu unnnwywowph wnwehu ukyghwjh
wuwnpnLpwywynp dwuh Gpywpnipiniup, npu wudhpwwtu
Jhwunwd E yndwh UGpphu wwnnipwyhu, swytwnp £ wyndwh
Jwuwnynph hGbwdJdwpduncd wnw ywnnipwywynp Jwuhg
Gnywn:

UnunLyh hbwn yuwywd uunhpubph wnwewgdwlu nGwpnid
hfunphnLpn £ wnipdnud ogunwignndt) unnnwyubp, npnup
wuwwnpwunywsd Bu wnihdGpwhu UnLetphg:

Mnihdtpwihl Wniphg funnnduwyutph
oquwqnnénidp pnyjwunpynid E dhuyu 4 nynyd
wnpwdwqdny yndybph hwdwn:

Wn nGwpencd funnnywywujntuhg wyunwnyting wugpwunywd
wnJdwp huwpwynp (huh hwut) bW wuhuwpgbib) wndwh puyutip
hnpwwnwugph UGg, wuhpwdtown E wdpwglb] wwywhnjwywu
JGunwnwénwuwup wyndwh du2ntdwjhb dwuh hBbwdwnpduncd
gunuynn hwwinncy pirwugph Ywd wugph Ubghg: St'u Ljwn 14:

TMOO 1368 2420

Lwp 14 Uywhnjwywl Jeunwnwénwwuh wdpwgniup

Grb wndwp Jhwund E wnihuGpwihu UjnLetphg unnndwyutinh
htiin, wtinp £ Yhnpwnyh 2pgwutinuhy unnnywywhl wanyg:
Lgw2nLprwdnp unnnwyutph ogunwagnpddwu nGwpned,
Ygw2npptnpnd wuhpwdtow E jwwnwnt hnpwyutbp puyndynn
dwntfuh W onh dwhwpnwyh gnighgh hwdwp, Get nw
Lwhiwwnbuwsd E:

8.5.4 ph Jwlwpnwyh hwdtdwwn wnwybjwagniju
UnUwmmwdwjhu junpnipjniup [U]

Grundfos MS 402 150
Grundfos MS 4000 600
Grundfos MS 6000 600
Grundfos MS 6000P 300
Grundfos MMS 600
Franklin E|GYwnnpwawndhslbn 350*

B2gnhwn nbntynype unwlwint hwdwp Lwh’p UWudbwahpp,
hwJwwwwunwuhiwl EGYunpwywl 2wndhsh 3wjwpwygdwu W
2whwgnpddwl dGnUwnyp Ywd thunphp nGubhywywu
thwuwnwpenrtnh Ywjpnid pun hwugth’
www.franklin-electric.com.

8.6 UwjnLpjuh wdpwyutpp

Cuynudnn Jwintfup b JGunnwnwénwwup (Gt wnjw k)
wuncpubpny du2ncdwihu funnnywywwnhu JhwguGine hwdwn,
wyn wuncpubpp wekwp £ nbnuywjytu 3 U Uhpwyw)pny:
Grundfos inpwdwnpnid £ Jwintfuh wdpwgdwu hwjwpwdnutpp
hwpgdwu nbwpnty:

1. Ywnnbp dwwywytul wjuwbu, nnwbugh Upw
Utpgwynpnieynilp, npp entbh Eplujbwywl Yinpgwsdp, thuh
huwpwynnphuu Gpyuwin:

2. Sknwnpbp Yndwylu wnwehu Gpywjuwywl Yunpdwsdph Jte:

3. SGnwlw)bp UGnwnwénwwup puynddnn dwintfuh
Gnywjunipjwdp, huswbu gnigwnnpwé £ Lywn 15:

(eranrraeerarernnerniey 3

¢

Y74

yi="

TMO0O 1369 5092

Lywp 15 Uwinthuh wdpwgnud

4. Mununbp dwwwdtup J6Y wugwd dGinwnwadnwwuh W
dwincfuh 2nipg: WunthGnl wnudwqu Gpyne wugqwd wdnip
thwpwrbp wju unnnywyh, JGunnwnwsnwwuh W Jwinitfuh
2NLNg:

5. 3wpgntp dwwwytup Yupgwspeny Yndwyh ypw b untp
dwwwdtlup:

GRrb JwinLtiuh hwwndwépp UG6 £, dwwwytup wytwnp £ hwpwpeb|
Uh pwuh wugqwu:

77

SwjtpBu (AM)



(Ww) nauaimy

Grb Yhpwndnid GU wiwuwnhyhg unnnywyutn, wuhpwdtiawn £
wdbh wquwn wdpwyned, hwyh wnubinyg pEnuwdph tnwy
runnnywyutEph Gpywpwgniup:

Grb Yhpwnyned U Ygw2anppwihU funnnwywihu Jhwgnwdubn,
Jwinthuh wdpwgdwU hwdwn wuncputpp wbunp E nGnuywjytu ny
Jhwju jnLpwpwiliginep Ygwzniprwihu vhwgdwl ynpw, wy) bwle
nnpwlg nwy:

8.7 Mndwh hgtignidp

MndwUu puyndtintg wnwy npw wuwngb| wugdwu hwdwn
funphnipn £ wnipdned uinnwgb) hnpwunwugpw pninpwwwwnnn
funnnqwyh Utpphu tipwdwahdp tnpwdwswihwpyhgh
ogunLpjwdp:

Mndwp hnpwwnwlgph Utp hptigubihu Ywd hwubjhu wuhpwdtwn £
wju wwhb) pnutiny du2nLdwhu funnnjwywawnhg
(runnnwywuynil):

Mndwp hnpwwnwlgph Jtp hptigntip qgnianipjwdp, npwtugh
syUuwubip ElGYnpwwndhsh dwinttup W wugpwlghy puyndynn
Jwinchup:

UpqbynLd E holiglti] jwd, pwpépwglbi| yndyn
uuncgnn dwyntfuhg:

8.8 UnUwwdwjhUu funpnLpjnitup

2nh nhuwdhlywywl Jwywpnwyp wbwp E onwwbu gnuyh
wndwh w2fuwwnwlpwjhu Jwwnpnwyhg pwpén: SGu pwdhu
8.2 Stinwnnpnidp pwhwanpédwl Juypnid W Liwn 11:
Ldwquwanyu dLwdnnidp unnwuncd 6 NPSH wndwh Yynph
punLpwanhg: 3ntuwhnipjwl wywownpp whbwp E uwaquh
wnuyjwqu 0,5 Jtwnp:

ElGYwnnpwowndhsh owywnhdw hnugdwu hwdwp, wndwu
wlhpwdbun £ inbnwnpt] hnpwwnwugph $hiinphg pwpén: Stu
pwdhu 15.2 dGpwunynn hbnniyh pEpdwuwinhdwlp/hngduglinn
htinnLyh wugdwl wpwaqnLpynLup:

Mndwu wuhpwdtawn funpnipjwl Ypw inbnwnntinig hbwnn,
wUuhpwdtown E wwnwpt hnpwwnwlgph unnnwywagifup
hGpdGuinhywgned:

fdnLwgntp/ptinUwpwihtp wwywhnjwlwl dGnwnwéanwwup W
wdpwgntp wju hnpwwnwugph funnnjwywagfuhu ullEnhsutph
Uhgngnu:

NnipdGnpuwyhl Unipbphg wwwnpwunydwsd
unnnjwlyubpny yndwybtph mbnwnpdwu
dwdwlwly yndyh mnGnwnpdwl funpnLpyjwl

YyGpwpbpw npnanid JuywgUubiniLg wnwyp
wUuhpwdtown E hwodyh wnub| ptrujuéph
wqnbgnLpyul wuindwnny unnnuyuph
Gpywpwgnidp:

9. EiGYnpwlwu uwppwynpndubph
Uhwgnrd

Lwpuwqqgnrougnid

3wdnqybtip Upnwuncd, np Ejtunpwwlu
uwnppwynpnLdubnph nmbnunpdwl dwdwuwy
Ejltyunmpwutunigdwl wwwnmwhwpwn dhwgnid
wnbknh nLubuwy sh wnpnn:
Lwpuwqqnrougnid
Ejtywmpwuwppwynpndwl vhwgnedp wbinp £
hpwywuwgyh vhuyu dwulwqbn EjlGuinphyh
Ynnuhg, E4UY4Y L inbnulwl unpdnphu L
Juwunuubtnphlt hwdwwwwnwufuw:

UunLgdwU jwnpncdp, wnwdbjwagniu pnijjwwnnpbih hnuwupp W cos
¢ Uoyws BU inbEuuhywywu nyjwupny jpwgnighy Jwhwuwyh
dpw, npp wGwp £ wdpwgyh ywnwywndwl wwhwpwuncd, npp
guuyned E nmGnwnpdwl Jwjph dntnwywjpntd:

Swugh |wnnwdhg 26nnLdutinh ywhwugynn pugpynyep
Grundfos-h wpunwnpnipjwu MS WL MMS ElGYwnnpwwnpdhgutph
hwdwn, npp swithyt| E wlpunudte ogunwgnpsdwl dwdwluwy wyn
ElGYyunpwwnpdhsutnh uGnuwyutph Jypw, gunudned £
wljwlwywl jwpdwu wndbphg -10 %-hg Uhusl +6 %
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uwhdwuubpnud (UGpwnjw) gwugh jwpdwu UG pnyiundwspubpp
W dwinthublGpnud Ynpneuwnutipp):

MGwp £ Uwhiwwnbuyh wwoanwwunipnil jwnpdwu
wuhdbwnnphwyhg (thneGph 26nnidhg): Sbu pwdhlu
9.8 EjGywinnwpwndhsh W dwincfup uinnncgned, YGuwn 2:

Lwpiwqqgnrowgnid

Mndyp wbkwp E |huh hnnwlygywé:

Mndyp ybkwnp E vhwgyh wpunwphlu
wlgwinhshlu, hwwlutph vhol Ujwqugnryu
pwgwlyp* 3 Jd pninp plunubph ypw:

GRpb gtpdwunhdwuh UGpywnnigywd wnyhsubnny (Tempcon) MS
ElGywnpwownpdhsutinp imGnwnpywd B wnwug MP 204 pinyh
ywd Grundfos ElYywnnpwwnpdhgh hwdwldwl ww2unwwuntejwl,
nnwup hwpywynp £ Jhwgub) 0,47 Uyd YnunBuuwwnph, npp
reny| E npyt| Gpynt wabph hGun w2huwwnbine hwdwn:
UnuntUuwwnnpp wtwp £ Jhwgyh Gpyne $wqgtppl, npnug
Jhwgwé E pGpdwunhdwuh indhyp: SE'u Ljwn 16:

0,47 uyd

1
=] g7

-

TJI/

TMO0 7100 0696

L{wp 16 UnuntUuwwnnph Jhwgned

2hntiph gnyutpp

Ywuwwnp Swthwy dwinihu Unwluéhu ghnkp
1=11 Cwawlwywagntju Ul
2=12 Ul aEnhu
3=L3 Unfupwantju Ywnuhp
4 =PE ALnhu/Ywlwsy Ywlwy

ElGywnpwownpdhsutpp Uwhiwwnbuywd Gu huywbu wudhpwywlu
gnpdwnpyuwl, wjlwbu E| «wuwnn W Gnwyntu» upubdwyny
gnpdwnpyuwu hwdwp:. @npswpydwu hnuwlpp 4-6 wugqwu
gbpwquugnid £ ElGYunpwwnpdhsh wuwuwywl hnuwuph
wndbpp:

ElGyunnpwowndhsh pwithwnph dwdwuwyp yuwagunid £ Unwin

0,1 Jwjnyjwl: Nruwinp ElGYnpwulnignn éGnbuwnynipejnLlubpp,
npwtu optup, pnjwwnpnid U gnpswnpyuwu dwdwuwy
ElGywnpwowndhsh nLnnuyh Jhwgntd:

9.1 Cwhwagnpdnd hwswhunLpjwl YEpwwihnfuhgny

SwiwfuwwunLpywl YEpwuwihnfuhsny SP
wndybpp gnpéwpybihu uhliniy $hpnpp
wwnpwwnpn E:

Gnwdwq puyndynn MS EiEGnpwawndheUtnp untih
2whwannédt) hwwhpunipjwu YEpwwihnfuhsny:



SwawfunLpyul Yepwuwithnfuhsny
Ejtynmpwwndhsh pwhwgnpédwl nGdhdnid
wujwlwlwuhg pwpénp hwbwhuncpynLu
funphncpn sh wnpyncd (50 Yud 60 3g): Mndwyh
2whwaqnpédwl pupwgpnLd EjEywnpwawndhsh
hnuwgdwl hwdwp 2w uplenp E, nnybGugh
Ujwqugnyu hwdwpuncpyniup (huy npw hGur'
Ejtynmpwwndphsh jhubnh wunuindwu
hwawpunLpyniLlup) jhup yupquynpjuwé
unwuwbu wyupwl pupén wpdtph ynuw,
npybuqgh wywhnyh htnnLyh pwdwnwn
pwlwlyny Ejinpuwpwndhsh 2ngwhnuncdp
(whwupynn wnwaqnrpjudp):
Cwndhsh gipndwumnmhswup JGpwhulybn,
hwdwpn Grundfos- p unphniLpn E wnwhu
wnbGnwnpb| Pt100 Ywd Pt1000 wyhs:
Ept Upywnrnigud TEMPCON gbpdwumnhbuiup
inyhsny MS 2uindhsp upwgywé £
hwawfuwwuncpywl Yepwuwithnfuhshlu, www
inyhsh wwywhndhsp Yhwyh, U ingdpsp sh
ufuunnh: Ypwlhg htun inghsp Ynyhu qnpdh
nlUby sh ywn&h: 2w LpwlwynLd E, np
Ejtyunpwpwndhst wpfuuwnnbne £ wnwlg
gpdwuwnhswup wnghsh:

Mndwh 2wpphg nnLpu gwintg funtuwthbine hwdwn,
ElGYwnpwwndhyp whwnp £ wlg wnuh wudhpwwbu wju wwhhu,
Gpp wnduwh dwhuup Yhouh swhuuh wujwuwywl wndtph

0,1 x -hg gwén: JwbdwhunLpjwl Yepwwihniuhsp, Yuwhujws npw
inbuwyhg, wnnn £ nwnuw) ElGYnpw2wndhsh ypw jwpdwu
qwawprlwytwnwihu wnpdtpubph wgnbgniLpjwu wywwnbwn, nnp
ywpnn £ Juwut| ElGYwnpwowndhyp: QuquprUwyGwnwihu
lwnnedubph wpdtpp whwnp £ uwhdwlwihwyyh' hwdwéwju
unnple pEpdwé wnjntuwyh wnyjwutinh:

MS6000P U2unnwywu Jwquhulutnny hwdwdwdwlwyjw 2wndhsp
odunywd £ pwnbuydws Jeyntuwwwindwsdpny: Upnjncupned,
uhUuncuwpnuwjhu qunhy sh wwhwugdned, Geb unnpl pGpdwd
wnnruwyncd Upyuwywgywsé pninp wwhwugubnp pwwpwnywé
Gu:

Grundfos SPE hwdwlwpgbpp MS6000P-ny (SP wndwjwjhu Jwu
+ MS6000P E|Gywnnpnawnpdhy + CUE hwwhpuwywuncpjwl
thnfuwpyhy) hwdwwwwnwupiwuned U hwewhiwywunipjwu
thnfuwnpyhgh W 2wndhgh Uncinpuwht wwpwdtnntph
wwhwugltphU, npnup UGpYwywgyws Bu uinnple wnjnLuwyned:
Swdwywngh b gwugh ywhwugltnp pwdwpwnbihu
uhUncuwpnwjhu qunhy sh wwhwUgyned:

Mwhwugltp MS6000P-hU’ wnwug uhUnLuwpnwyhu qunh
2whwagnpddwlu

Grundfos SPE
Lowlwynipyntup Uhwynpubp hwdwywngtp

Swdwlwnpgh hwunbwy ywhwugutp

MbGuwp E
Ué‘%ﬁ(ﬁ?}:igwq' 60/140 [CIPF]  Ywiwpyws
gun o |hut.
Uwintfuh MGwp E
wnwybjwagntu 300/1000 [m/ft] Juwnwpywd
Gpywpnepyniup® lhutu.
Swugh hwunbw ywhwugubp

MbGuwp E
?j’”;‘ﬂ}‘ winuiy, 460 [VRMS]  Yuwnwpywd
twn Ihut.

Mbiwnp £
dwabp 3 [-] Juwwnwpywd

(huku.

Mwhwlgubp hwewhnLpjwu YEpwwihnfuhsh hwunbwy

Unwy.
Eltyunpwowndhsp qwqwrallwl:lhmwjhu Unwy. dU/dt
jwnpned
MS402 650 4 dwg-dwq 2000 V/us
MS4000 850 4 $wqg-dwq 2000 V/us
MS6000, MS6000P 850 4 $wqg-dwq 2000 Vl/us
MMS6 850 4 $wqg-hnn 500 V/us
MMS8000, MMS8000P 850 4 $wqg-hnn 500 V/us
MMS10000 850 4 dwqg-hnn 500 V/us
MMS12000 850 4 dwq-hnn 500 V/us

UuhUfupnt ElGYmpwlwl qupdhgutph hwdwnp
SwéwhuncpinLlubph paywwnnpbih pungpynyeutnp'

» 30-50 3g

+ 30-60 3g:

Qswjht wybjwguwl dwdwluwyp' gnpdwnyuwl b 2wpdwlywlgh
hwdwn wnwytjwagnyup 3 Jwjpyjwu:

MS6000P, MMS8000P uhufupnu EjGyunpwwndhgutph
hwdwp.

SwswhuntpinLUutph pnywwnptbih pungpynyputpp'

» 55-100 3g

» 55-120 3g:

Qswjht wybjwguwl dwdwluwyp' gnpdwnyuw b 2wpdwywlgh
hwdwp wnwytjwagnyup 3 Jujpyjwu:

wbwhuntpjwl Yupwwthniuhgp, Yuiudws npw nbuwyhg®
ElGYuinpwowndhsh w2tuwwnwuph dwdwlwy wnwpwgnn wndniLyh
hhdlwywl wwwdwnl E: Pwgh wjn, hwwhunLpjwu
UGpwwihnpuhy Bupwnynud E EjlGYnpwawndhshu jwpdwu
qwguwplwhu wpdGpubph Juwuwywp wgnbgnipjwup: HYwluhg
yuwptih £ juntuwthG) hwédwhunipjwl Yepwwihniuhsh W
ElGlywnpwawndhsh dhgle LC dhiinph inbnwnpdwl dhgngny:
Uytih Jwupwdwul inGnGywunynipinit unwuwint hwdwp
huunpnud Gup Q6q Ywwdt| Grundfos puytnpniejwu
UGpYwjwgnLgsnipjwl htwn:

SwuwnwwinnLu
hnuwuph wnwy. 620 [VDC] v
|wpntd:

YUbpwwthnfuhgh

ubnJwyubph

wnwy. 650 [VLL] v
ququwpRrluwy-

Guwjhu (wpnedp

SwdwfunLRjwlu

Ytpwwihntuhgh

ubnJwyutph 100 [ns] v
wédwl wnwy.

dwdwlwyp

Y ubndwyutiph

wnwy. dU/dt 5 [Vins] v

fdnfuwugdwu
wnuwy. 4 [kHZ] v
hwéwhunLpnLup

Swlgw)hlu jwpdwl

nLnnnLUp Mwuhy nLnnhs Yudnipg

Cwndhgh Untinpwjhu wwhwugubp

Utndwyutph

wnwy. gwgwpu- 1500 [VLL] v
wyGwnwiht jwpnwdp

utndwyutph

wnwy. dU/dt 6 [Vins] v

» Uugunwlgnrpjwl, EiE4unpwdwquhuwywl dhpwdwnnipjwl W
wjluh ytpwptpw| nGnwywl W wggwjhu jwunuwywnpgbpp
Uh2wn wybwp £ wwhwwuytbu, W Ywpnn £ ywhwlugyt| qunhsh
inbnwnpnid, ophuwy* wnUnLyp duztint hwdwp:

* Uwntpupp W hwdwywpgh wyj) pwnwnphgutnp wtinp £
wwwnowé Yepw hwaqwnyywsd hubl hwwhiwywunipjwu
thnpuwnyhsh hGwn ogunwagnpdbinL hwdwn:

* 5pb JwnLjultpp 300 U-hg Gpywn GU W/jwd gwugh jwpnidp
460 J-hg pwnén £, www wbwnp £ ogunwgnndyh
uhUnrLuwpnuwjhu qunhy:
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SwjtpBu (AM)



(Ww) nauaimy

CUE hwtwhunLpjwl YEpwwithnfuhsh Jupgwynpnidp
npwtu SPE hwdwwpgned
SPE hwJwywpagp pwnywgwd E hGinlyw| pwnwnphsubphg.
* SPE wynUwuwjhb wgnpbgwun
- SP wnuy
- MS6000P Ywu MS8000P pwndhy
* CUE hwtwhunrpjwl Yanwwihnfuhy:
» UhUunLuwpnuwjhU qunhy (wuhpwdtwnniejwl nbwpncd):
CUE-U nLuh gnpdwpydwl dGnuwny: 3Gwnltp nhuthiGhu updwd
hpwhwugutipht * wndwp, 2wndhgp W 2ppwliwyn Yupgwynptint
hwdwn:
LpwgnLghy inGnGYynLpynctultph hwdwp nt'u CUE-nLd
«Uuduwaghp», «SEnwnpdwu W 2whwagnpsddwl dGnuwny»
pwdhuutpp:
Epywp JwinLpuutph thnjuhwwnnigpnid
Uwinchuh Gpwpnipjwl wanbgnipyniup thnfuhwunnigbinc
hwdwn wpnn E ywhwugyt| 2unpdhsh wywnndwn
wnwuwwnwghw (AMA): Uju nGwpntd, |nGywju ywpgwynpnidl
wdwpuwnbinig hGwnn, ogunwagnndbiny gnpdwnydwu nLnbgnygp,
Jwwwpbp hGnlyw| pwytpp
1. Bpb mEnwnnywd E uhuntuwpnuwihu $hinn, wupwntip wju W
Jhwgntp 2wndhyp wudhpwwbu CUE-hu:
2. Uugbp «Udnndwuwn 2updhgh wnwwunwghw (AMA)» 1-29
wwpwdbwnphlu W punptp [1] Uhwgub| wdpnnowlwlu AMA-U:
3. Utnutp [2Gnpny ntidhup]* AMA-U gnpdwpytint hwdwp:
4. Uhwgnbp uhuncuwpnwjhu qunpsp, Geb wjlu tnGnwnpyws E:
Unwlug uhunLuwpnuwjhu qunnhsh hwdwwnpg
MS6000P-ny w2tuwwnnn SPE hwdwywngtph hwdwn, nnnup
pwywpwnpntd BU pninp hwdwwwwnwuhuwl ywhwlglbpp, W
uhUnLuwpnwjhu $hpnpp inbnwinpyuws sk, wugbp 14-55 «Gpwjhu
quhy» nwnpGpwyhu W puwnntp [0] Unwlug qunhgh:

' MMS8000P-ny w2huwwnnn SPE hwdwywngbph hwdwp
° Uh2un wwhwugynid E uhuncuwipnuihu quihsp:

9.1.2 Ujp wpunnwnpnnh EltYunpwwndhsubp (ny Grundfos)
LYwuwybp Grundfos-h wd ElGYwnpwawndhsh wpunwnpnnh hbwn:

9.2 Eltywnpwwnpdhsh yw2unmwwuncpyniu
9.2.1 Uhwdwq EjEympwwnpdhsutp

MS 402 Ccuynuynn vhwdwq ElGYywnpwowpdhsutinp hwdwipywéd
GU 9Gnpdwjhu wupwunhyny L (nwignighy yw2unuwwuncpiniu sEu
wwhwugnid: Pwgwnnipjwdp 1,1 Y4 MS402 2wnpdhsh, npp
wwhwugnd £ gGphnuwuphg wpwnwphU wyw2wwwuncp)nil:

Lwpuwqqgnrpwugnid

LGpywnnigwé gbpduyhl wwpunwwuncpyniup

qnpéh npytnL nkwypnid EilEmnpwwndhsl

wlpwwnyned E, uwluyt ubndwlubpp duncd &u

Jwpdwl wnwyy: 3IndulwinLg hwnn

Eltympwpwindhsp yuphwuw wywmnnduwiin Yepwyny:
MS 4000 puynuynn vhwdpwq EGYunpwowndhsubpp whwp £
wuw2nwwuytu ywownwwuntpjwl wnpunwphu uwpph dhgngny:
Muwownwuwlhy uwnpp Ywnpnn £ uGpyunnigyt) junwdwpdwlu
wwhwnwuh Ut Ywd |hub| wnwubhu:
4 rynyd wnpwdwaoény Franklin PSC EjlGYwnpwawndhyubnp wbwinp £
Jhwgytu wywownwwlunipjwl wynndwwnhl:

9.2.2 Gnwdwq ElGYunpwoawndhsubn

MS EjGYunpwowndhgubpp dwnwywpwpynid Bu huswGu

ubpywnnigwd gEpdwuwnhdwuh wnyhsh hGn Jhwuhl, wjuwbu £

wnwlug npw:

ElGYywnpwowndhsutinh hwenpn tGuwyutnp wtwp £ Jhwgdtbu

wuw2nwwuntpjwu wywnndwwunhl, pGnudwdph huynnnipjwu

nG|GhU Ywd EjlGYwnpwowndhsh yw2wnwwunipjwl EGYnpnuwjhu

pinyhu MP 204 W hwwnyhshu (-ukphu)*

» WohuwwnwUupwjhu gEpdwuwnhéwuh UGpywnrnigywsd gnpdnn
wnyhgny ElGYinpwwindhgutin:

* oGpdwuwnhdwuh ygnpdnn nyhyny ywd wnwlg npw
ElGYywnpwownpdhsutn:

* Pt100 wnyhgnd Ywd wnwlg npw ElGYunpwwndhsutn:

MMS ElGYunpwowndhsubpp hwdwinyws s6U pbpdwunhéwuh

Ubpywnnigywd nyghyny: Pt100 W Pt1000 tnyhsp

Jwunwywnpwnynid E npwbu wwnpwagw:
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9.2.3 ElGywnpwwnpdhgh ywunwwunipjwl wymndwnh
wlUhpwdb2n upgqwynpnudubpp

Uwnp yhdwyncd EjGYwnpwowndhsh hwdwn yw2wnwwuntpjwlu
wywnndwuwunh gnnpdh npdwu dwdwuwyp swtunp £ gipwquugh

10 Jwyplyywup® EjlGYunpwowndhsh wujwuwywl hnuwlpp

5 wuquwu gbpwqwugnn wnwybjwagntju hnuwuph nGwpntd:
Cwhwagnpddwl Unpdw| wwjdwulutpnud ElGYunpwwndhyp wbwnp
E ujup w2huwnt] Wuinndwl wnwdbjwgniu hwwhunipjwdp
wnwybjwagnyup 3 Jwjpyjwuh pupwgpntd:

Uyu wuydwup sfuwunwpbine nGuypnid
NLwnnnuynLyl
runpnion Ei&ywinpwawndhsh Epwizfuppp Yhwdwnyh stnjwy:

ElGYywmpwowndhyp jwywagnuu huwpwynp Gnwuwyny

ww2unwwubint hwdwn, npw ww2wnwwuhy wywnndwunh

Ywpgwynnpniup wtwp E hpwywlwgyh unnple ptipndwod

gnrgnLdubphtu hwdwwwwnwupuwy®

1. Ywpgqwynpb Ww2unwwunipjwl wynndwwnp Lawuwytiny
ElGywnpwowndhsh wnwybwagnyu hnuwuph wpdbpp:

2. Ybu dwd w2huwwnwgub| wyndwp hwaqwnywhu hgnpnipjwdp:

3. UunhdwUwpwp ujwqgbtgnptp hnuwuph wndtpp, npp
Lowlwydws E gbpdwihl yw2unwwunipjwl ke Uhusl. Upw
wlpwuwnybp:

4. UjunthGunl Lpwlwyb] wnwdbjwagnyu hnuwlph wlugwuinhsh
agnndh npdwu YGwnp wyn wpdtphg Uninwdnpwwbu 5 % pwpén:

MuwunwwunLpjwl wynndwwnh wnwytbjwagniu hnuwuph
Uwhiwnnyuwbpp swbinp E gipwquugh ElGYnpwywl 2uwndhgh
wuywlwywl hnuwlpn:

«Uuwnn W Gnwuyjnctuy uubdwny gnpswnyynn
ElGYywnpwowpdhsutnnud, yw2wnwwuhy wyinndwwnh
Ywpgwynpniup wjlwtu, huswtu Uywnpwanyws E gGplncd,
uwywju gbpptnujwénipjwl ntith wnwdtbjwagniu
Uwhuwnnywdpn, npp Lawlwyyt E ElGhunpwawndhsh
thwpenypUtPh uygph wpuwughsutiph ypw, wtwnp t (huh
hwywuwp wujwlwywl hnuwlph x 0,58:

UjnLu wpunwnpnnutph (ny Grundfos-h) yunwywpdwu
wwhwpwuutnned, yw2wunwwuntpjwl Yungwdnpndl wuhpwdtin
E Upwlwyt) wnpunwnpnnh 2Gnuwnyh W ElGYunpwuwnpwynpnudutph
inbnwnpdwl YwunUutphu (ESW)* (MY3) hwdwwwwnwupuwl:
«wuwnn W Gnwuyncuy uhubGdwny Ywd gnpswnpydwu
wnpwludpnpdwnnph dhongny ElGYuinpwwndhsh Uhwgdwl
ntwpncd npw JGYuwpyh wnwybjwagniju pnywunptih
dwJwlwyp ywqunid £ 2 Jujpyjwl:

9.3 Muwunuwuwluncpjnitup Yuwjdbwyhg

Lwjwupp Ywnnn E hwdwipyt] uwppwynpnedutph inGnwinpuwl
Jwjnnd yuydwyh hwpgwsdh nbGwpnid ElGYunpwulnigdwu
gotnnLy (wnpdwl lnwwnwuncdutphg ElGYwnpwowndhsh
ww2unwwuncejwU hwwniy uwppny: St'u Lyjwn 17:
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S
Gnkip wq Ukl dwq g
=

Ljwp 17 QGpwpndhg ww2nwwunipjwl uwnph nnGnwnpnid

Uwywju gbpjunnudhg yw2wnwwuntpjwl uwnpp sh
ww2unwwuned EjlGYwnpwowndhgn Ywjdwyh wudhpwlywlu
hwpywdhg:

Qtpwnnidhg yw2nmwwuncpjwl uwppp wekwp £ Jhwgyh
YwjwuphU* ElGYwnpwawndhsht nppwU huwpwynp £ Unwn, pun
npned, wGwnp £ wwhwwUt| nbEnh Ywunuutpp W unpdGpp:
Qtpiwpndhg wwznwwuntpjwl uwnpp Yupbih Ewwwndhpt)
Grundfos-nLu:

WunLtwdtuwjuhy, vGyntuwgdwl pwpan wuwmhdwuh 2unphhd,
MS 402 EjGywnpwawndhsubph ny Uh [nwgnighy
2wlprwuww2wnwuwuncpintl sh wwhwugyned:



9.4 UwnLjuph punpnipjniup
Mndyh Ejyunpwywl Jwintfup punwwbu
qubyncd E puynddwé yhewyncd b wwpunwnhnp
SE, np bw nLuEUwW pwdwwlwswih hwinyjwép
onny wughuwgdwl hwdwn:

Uwnnrgbp, wprynp puyndynn Jwintfup hwpdwnp £ npnwyh
obGpdwuwnhdwuhu yGpwdnynn dhpwdwjnh hGwun Gpywpwwnl
2thdwlu hwdwn:

Uwinchuh jwjuwwu hwwnywdpp (9) whunp £

hwdwwwwnwuhuwuh htnlyw| ywhwugubppu*

1. Uugnpwughy dwinthup hwpywynnp E puwnnt| hwayh wnubiny
ElGYwnpwowndhsh wnwytjwagniu hnuwpn (1):

2. Lwjbwywl hwwndwsdpp wtwp E (huh pwdwywlwswih,
npwtugh pwgwnh dwinttuh Gplujupny enyjwwnnpdwsdhg
wybih (wpdwlu wuynedp:

Ccuyndynn dwinifuh jwjtwywl hwndwsdpp wbwnp £

hwdwwwuwunwuhuwuh EGYnpwwndhsubph jwnpdwl pungpynyeh

wwhwugUbnphU, npnup pGpdwd BU pwdhu 9. Ejtywnpwlwl
uwnpwynpnLdubnh dpwgned:

UwnLtpuh wwhwugynn hwuindwdpp unpbih E npn2t| jwpdwl

wlydwl wpdtputphg, nuntduwuhpGinyg 3wyGyws 1:

Ogunwgnnsdtip hbnlyw| pwlwaélp

I = ElGYunpw2wndhsh wnwybjwgnylt wudwluwlywl hnuwlp:

«UWuwnn b Gnwuyntuy» upubdwind gnpswnydwlu hwdwn | =

wnwybjwagnyu hnuwuph wpdbpp x 0,58:

Lx = Uwnthuh Gpywpntpe)nil, nnp hw2dwpydt| E wujwuwywu

jwpdwl 1 % Yuqunn wpdwl wuydwUu hwdwawju:

puynuynn dwinLfuh GpywnnienLu
X =
enLwwnnbh jwpdwl
wuyncd % -ny
q = Ulgnwlghy puynddnn dwinifuh jwjbwywl hwunywbdpn:

Uuglywgntp ntnhn ghd | thwuwnwgh wpdtph W Lx wpdtiph uhol:
«q» wnwugph hGwn wjn gdh hwundwu Ytwnp wtwp £ dwnwjh
dwintfuh dnnwyw wybh J66 jwjuwywl hwndwdph wndtph
punpnrpjwl hwdwn:

Qpwdhyutipp Ywnnigynid GU hbGinlyw| pwlwaltph hhdwu ypwt
Uhwdwq pulyndynn EjlEyunpulwl wndhy

U x AU
| x2x 100 x(cos q)xg+sin q)xXI)

L

L=

Enwdwq puyndynn ElEYwpwawndhy

U x AU

p

L=
1 x1,73 x 100 x(COS (pxa+sin goxXI)

Enwdwq puynuynn ElEYwnpwrwipdhyg, Uhwgnid «wuwnn-
Gnwulniu» upubdwyny

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

L = Wugpwlghy puyndynn dwinifuh Gpupnipeiniu [U]

U = Uujwluwywl jwpned 4]

AU = Lwpnidubph nwwnwuncd [%]

| = ElGyunpwawndhgh wnwybiwuagnyu wujwuwywu hnuwup [A]

cose = 0,9

P = Stuwlwpwn nhdwnpnie)nLl’ 0,02 [OU*UU?/U]

q = Wugnwughy puynuynn Jwincpuh jwjwywu hwwnywsdpp
[uu?]

sing = 0,436

Xl = bunntywnhy nhdwnpnrpenLl® 0,078 x 10-3 [OU/U]:

9.5 MS 402 Jhwdwq ElEYyunpwawnpdhsh
Juwnwdwpnd

Lwpuwqgnrougnid
MS 402 vhwdwq Ejtyinpwpawndhsp
uwppwynnywé £ wuwpunwywunLpywdp, nnu
wlgunnncd E puunpdhsp thwpnyputph
gndwumnmhswuh pwpépwgdwl nEwpncd, pun
npnid uuncgdwl dunnniegnidp 2unpdhshu
2wpnibwlyynLd E:
TYw hwpywynp E hwayh wnub] wyu nGupncd,
tpp Ejyunpwownpdhsp hwunhuwUncd E hulyynn
hwdwlwpgh pwnugnighs dwu:
Ophuwy, Gpt huyynn hwdwywnpgp ywpnibwyned £
yndwntunnph hbwn Jhwuhu Gpywprwaqbndhy, www, Grb
suwhuwwnbuytu oph dwunnignudp huynn wyp pwgnighy
Uhgngutin, wjn Yyndwnbunpp Yawpnibwyh w2huwwntG) Uncjuhuy
wndwh ElGYunpwwndhsh wupwunytintg hGwnn upw
ww2unwwuncentup gnpsh npybine hGunlwupny:

9.6 Uhwduwq ElEyunpwownpdhsubph vhwgnidp

9.6.1 pyhwnnpnwiwnp dwincjuny ElGYunpwwnpdhsubn

Gpyhwnnpnwiwp Jwinitfuny MS 402 EiGYunpwowndhgubpl nLutu
uGpywnnigwd wywounwwunipintl L gnpdwpyhs, hunliwpwnp
ywpnn BU Uhwgyb| gwughu nnnwyhnptu: SE'u Ljwn 18:

= N L

I

—

AEnhu/qwuwgy
Ywwnywn
Cwqwluwlwgnyu

TMOO0 1358 5092

Lwp 18 Gpyhwnnpnwiwn Jwinipuny ElGYwnpwowpdhsutin

9.6.2 U2unnwwtu Jhwgwd Ynuntuuwwnnpny PSC
ElGywmpwwnpdhgutp

PSC ElGywnpwownpdhsutnp dhwgynid Bu uunignn gwughlu

w2huwwnwupwihlu YnuntUuwwmnph dhgngny, npp wtwp £

hw2dwnyywsd |huh wupundte 2whwagnpddwl hwdwn:

Cuwnntp YnunGUuwwnnph nhwwswihul pun unnple pepdwd

wnjnLuwypt

ElGyunpwwndhy UnunbUuwwnnp
(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 hgnpniejwdp MS 402 PSC
ElGywnpwowpdhsutnu nLubu UEpYwRNLgYwd wWw2nwwunLenLu
L wEwp E Jhwgytu gwughu huswbu gnigunnpywé £ Lywn 19:
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|||-
Pz

Swaqwuwlwgnu

Abnhu/ywlwy
Unhupwagnuju

TMOO0 1359 5092

Llwnp 19 PSC ElGYunpwowndhgubp

Stu www.franklin-electric.com W Liwpn 20:

= L N

[
-

AGnhu/Yulwsy

Swagwlwywagntu
Unfupwagnuju

LYwp 20 Franklin puyGpnipjwu EjlGYunpwowndhsubn

9.6.3 Gnwhwnnpnwjwn dwintjuny ElEYyunpwwndhgutn
Gnwhwnnpnwwp Jwintfuny MS 4000 EjGYwnpwowndhsubnp
wbwnp E Jhwgytu gwughu EjGYwnpwowndhsgh UGpywnnigywd
ww2unwwuncpejntuny hwdwipgwsé Grundfos SA-CSIR/SA-CSCR
Jwnwywndwl pinyh vhgngnd:

Gnwhwnnpnwiwp dwinifuny MS 402 EiGYunpwowndhgubpu
nLUGU UGpYwnnigyws ywownwwunipynit W wbwnp £ JhwgytGu
gwughu Grundfos SA-CSIR/CSCR JwnwywnJwl pinyh
Uhgngnu:

Gnwdwq MS 402 L. MS 4000 Ejayunnpwwndhsubph vhwgnidp
Jwuwnwnynd E pwdhlu 9.7 Gnwdpwq EiGhinpwowndhsubnh
Upwgnedp pepdwd gnignedubphu hwdwwwwnwupuw:

= N L

Il
j‘ Cs
s

11 21 3| 4

TMO7 4264 1219

Lywn 21 CSIR
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P4

TMO07 4265 1219

Ljwp 22 CSCR

9.7 bnwdwq ElGYinpwowndhsutph vhwgniup

Gnwdwq ElGYnpwowndhsubpp wtwp E nluEuwu
ww2unwwlnipjwu hwdwywnpg: SGu pwdhu 9.2.2 Gnwduwq
EiGywnpwowndhslbn:

Uwpnpwynpnidltpp MP 204-h dhgngny dhwgubint hwdwnp
wUuhpwdtow E nLuncdUwuhnbp ndjwp uwnpph Wuduwaghpn,
Stnwnnpdwu W 2whwagnpsdwl é6nbwnyn:

Uunnwlnwnpun yw2unwwlhy wynndwnh ogunnwgnnddwu
nGwpncd EjlGYnpwuwnpwynpnidutnh vhwgnudp hwpywdnp £
ywwnwnt| unnpl pGpdwé upubdwjhu hwdwwwwunwuhuwl:

9.7.1 Minundwl nLnnnipjwl unnigned

Mndwyh gqnpénn dwup 2whwgnpédwl
dwdwlwly ywbEwp E Bywnwwbu thuh gnh UG
puynddwé:

ElGYyunpwulinigdwu gwughu yndwh Jhwgdwl dwdwuwy

wlhpwdtwn £ unnigl| ywnundwl nennnipyniup®

1. Uhwgut| yndwp W unnigb| dwwnnigynn onph dwdwip W
duowdnnuup:

2. Uupwunb| yndwp W inbntnpny thnhub| ElGYwnpwownpdhsh Gpync
duwatpp:

3. Uhwgut| wndwp W uinncgb dwunnigynn oph swywip W
duowdnnuup:

4. Uupwunb| yndwp:

5. Iwdbdwwnb] wpnntuplutpp: 8hawn £ hwdwnpyncd wju
Jhwgntdp, npu ntuph Jwwnnigynn oph dswdwih W dupwdndwu
wyth UG gnLgwuhautp:

9.7.2 Grundfos ElGYunpwownpdhgubpp’ wudhgwlywl
gnpdwnpyncd

Uudhpwywu gnpswpydwl hwdwp Grundfos-h
ElGywnpwowpdhsutnh Uhwgnidp yuwnwnyned £ unnple
UGnpyuwjwgywd wnjnruwynid W Lywn 23 ypw gnigunpywd
gnLgndutiphb hwdwwwuwnwufuwu:

UwniLiu/dhwgnid
Ul;nwlfgn Grundfos EjGYunpwawnpdhsubn
4 W 6 nynyd mpwdwaqgdny
PE PE (nEnhU/wuwsy)
L1 U (Ququwlwlwagntju)
L2 V (ul)
L3 W (Unhupwgnyju)

UwnnLgbp wunwndwlu ninnnipjniup, huswGu Uywnpwanywd £
pwdhu 9.7.1 Nunindwl nLnnncpywl unncgned:



PE L1 L2 L3

g1,

TMO03 2099 3705

Llwp 23 Grundfos EjGyunpwwndhsutnp® wudhpwyw
gnpsdwpyncd

9.7.3 Grundfos EjlGYwnpwawndhgubn’ gnpdwpynid «wuwmnn W
GnwuyynLu» uubdwyny

Grundfos ElGYunpwwnpdhsubph «wuwnn W Gnwuyncuy uhuGdwny
gnpswnydwl hwdwn vhwgnedp ywwnwnyned E unnple pGpdwd
wnnruwyned W Liwp 24 gnignedubphu hwdwwwwnwupuw:

Uhwgnu Grundfos EjltYunpwawndhys 6

nynuJd nmpuwdwagdny
PE AEnhu/jwliwy
U1 Cwawlwlwagntu
U1 ul
W1 Unfupwanyju
w2 Swawlwywagntju
u2 Ul
V2 Unhupwgnyju

Uwnnrgbp wyunwndwl nunnnipyniup, huswbu Uywpwanyws £
pwdhu 9.7.1 Munundwl nLnnncpywl uinnigned:

PE L1 L2 L3

A

TTIT O]
| W2 | U2 |v2
PIIE ut| vt w1

\
\
A

TMO03 2100 3705

Llwp 24 «Uuwnn b Grwlyntu» ufubdwind gnpdwnyncd
hwdwn bwhiwwnbujws EjlGYnpwowndhsutn:

Grbt wwhwlgynid £ wudhpwywl gnpdwnyncd, ElGYwnpwwndhsp
wbwp E Jhwgyh hugwtu gnegunpyws £ Lywn 25:

PE L1 L2 L3

TTITTIT]
IW2U2V2

PIEU1 V1 |w1
\

\
A

TMO03 2101 3705

LYwn 25 Grundfos Ejtywnpwwndhsubpp, npnup Uwhiwwnbuywd
GU «wuwnn L Gnwlyntu» upubdwny gnpdwnydwl
hwdwp, wudhpwywu gnpswnydwl dwdwlwy

9.7.4 MS6000P UhUfupnu EjlGYyunpwwndhs Ynyuwyh

dwinLjuny

PE L1 L2 L3

TMO7 6468 1920

LYwp 26 Grundfos MS6000P 37 yduwn W 45 ydwn

9.7.5 Uwnrfuh ghntph Ywd ubnUwyutph wuhwjwn
dwyu2dwép ntukgnn ElGYunpwwndhsubph vhwgnodp
WU nGwpnd, tpp gwughu vhwgdwl dwdwuwy Jwinifuh
wnwléhl ghntnh dwyu2dwépp hwjnuh sk, yunundwu 6hon
nLnnnLejnLtllU wwwhnybine hwdwp Juwwnwnpbp hGnljwp®

Uudhgwwlu gnpdwpydwl hwdwp bwhwnbujwd
ElGYywnpwwndhgubn
Mndwp Jhwgnbp gwught uwhdwuywé pupwgwywnpgh
hwJwéwju:
UwnnLgbp wunwndwl ninnnipjniup, huswGu Uywnpwanyws £
pwdhu 9.7.1 Munindwl ncnnntywl unncgned:
«Uuwnn b Grnwuyjntu» upubdwyny gnpdwpyncd hwdwp
Uwhiwwnbujwd ElEYnpwwndhsubn:
Npn2t| thwpenyrUGNU odwswihh oquniejwlp W U2k
wnpwnwughsubph YndwGyunutnp hwdwwwwnwuhiwU thwenypUtph
hwuwip: Npn2t| thwenueh ulharep W ytngp hwjnuh Bnwlwyutinhg
Jeyny: U1-U2, V1-V2, W1-W2: St'u Ljwn 27:

u1 U2
V1 V2
W1w2

TMOO 1367 5092

Llwp 27 UwinLhuh ohntph/ubnuyutph wuhwjn dwyuoqwsp'
ElGYwnpwowndhsh thwpenye «wuwnn-GnwuynLux»
upuGUwny gnpdwpydwl hwdwp

Grbt wwhwupynid £ gnpdwpynid «wuwnn W Gnwuyjncuy
uhubdwny, ohntpp wtwp £ vhwgytu wjuwbu, hugwbu
gnigwnpywd £ Lhwn 24:

Grbt wwhwupynid £ wudhpwlwu gnpdwpyncd, ghntpp whunp £
JhwgytU huywtu gnigunpyuws £ Lywn 25:

UwnnLgbip yunundwl nunnnipjnip, huswtu Uwpwanyws £
pwdhu 9.7.1 Munundwl nLnnntywl unncgned:

9.7.6 Uwhniu UGYUwpyh hwdwwng

funphnipn £ wnipynud ogunwagnndt dhwju uwhnilu gnpdwnyhsutn,
nnpnup yuwpqwynpned GU jwpnedp pninp Gptp waqtpnud
Uvhwdwdwlwy: Uynwhuh gnpswpyhsubnp hwdwipgws Gu
Pwjwwuwhl hywnyhgnu:

Qsw)htu wybjwguwl dwdwuwyp® wnwybjwagnyup 3 Jwjpyjwu:
Uyth Jwupwdwul nenGlwwndnipiniup nwp Ywnnn Gp
unwlw] wunhdwlwywu gnpdwpyhsh Jwunwywnpwpnnhg Ywd
Grundfos puytnnipjnLuhg:
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9.8 Eltywnpwawnpdhsh W dwinLfjuh unnegnid

Lwpuwqqgnrougnid

- Lwhipwl wpunwnpumnbuwlyh ypw
gwljwgwé wpuwnwlp ujublp, wugpunnbp
Ejtywmpwuuncgnedp:

- 3wdnqybp, np Ejtywnpwulunignidp
wuwwnwhwpwn dhwgub| huwpwynp sk:

Lwhiwqqnrowgnid

SPE wyndwybph hwdwp.

- Upunwnpwwnbuwyh ypw wppuwinbinLg wnwyp
hwudnqybp, np pwndhsh dwnLfuubph Suynpbpp
hnuwUpwqpyywé Gu:

- 3wdnqybp, np Ejltwnpwulinignidp
wuwwnwhwpwn vhwglub huwpwynp sk:

- Ept gnLplu wwdw hnuncd E hnuwupwqgnyywé
wyndyh dhgny, nhuly Yu, np wynduyh b wndhsh
2wndwlwl dwubpp uyubl wunyby *
wynwhuny uintnébny jwpnid ubndwlubpnLd:
Lwpdwl wpdtpp yuwpjwé E yunindwl
wnwagntpynLuhg: IGinlwpwnp, punpdhsh
ubndwlubtpp wkwp E Junnwuquynp
hwdwpytl, pwup nbr hwwnwyu
wwuwgnLgyuwé sk:

1. UunLgdwu jwpnd

TMO0O0 1371 5092

JUnpindtinph oqunrpjwdp unnigbp
lwpnuup Swatiph Jhole: Uhwdwq
ElGYywnpwawndheutnh ypw swithnudutnp
Jwuwunwnyned GU Swgh W ubjipwih vhole,
Ywd Gpynt Swatinh dhol’ Ywhuywsd
uuncgdwl wnpjnph inGuwyhg:
Uhuwgntip ynindtiinnp EjGYwnpw2wndhsh
wuw2unwwuntejwl wynndwunnd wnyw
ubndwyutppu:

Gnp 2wndhsp guuynid £ pGnudwdph tnwy, jwpnudp wtwp £
thup wyu punanynyreh uwhdwulutpnid, npp U2Jwsd £ pwdhlu

9. Eltyinpwljwl uwppwynpnidutnh dphwgned: Lupdwu
wnwwnwuncdubph dwdwlwy, npnup nnipu BU qwihu Upywé
pungnynyeh uwhdwultphg , ElGYwnpw2wndhsp Yunpnn E
Jwnyt|: Inuwuph nLdtin mwwnwuncdUtinp gniyg GU twihu
Jwuwn ElGYunpwuuncgndp, ynduwp wuhpwdbown £ wupwwnt) W
rnNNUE| wjupwl dwdwlwy, Uhusl wluwppnipiniup syGpwgyh:

TMO0 1372 5092

Quwithtp uwywnynn hnuwupp wyndwh
w2fuwwnwlph pupwgpnid tGpp Giph Ypw
wnwy E hwuwnmwunniu supned
(huwpwynpniejwl nbwpnid*
ElGYnpw2wndhsh wnwytugnyu
pEnuywbdphl hwdwwwnwupuwlunn
wpunwnpnnuywunipjwdp):
ElGYywnpwownpdhsh wnwyGiwagnyu
w2fuwwnwupwihb hnuwlpp UpJwd E
dhpdwjht Jwhwuwyh ypw:

Gnwdwq EGHnpwowndhsutnh ypw tnwpptnpnieyniup
wnwytlwanyu uwywndwu W bwqwanyu uwywndwu nGwpntd
duwgh Utp hnuwuph tnwppGpnipnLtup swtwnp £ gGpwquugh 5 %:
Grb lmwpptnnLpeinLUU wyth Uts E W Greb hnuwlpp
qgbpwquwugnid £ wudwlwywup, huwpwynp GU hGunlyw)
wluwppntejnLultpp®

» Wyt 6U ElGYynpwwnpdhgh ww2unwwunipjwl wynndwnh
ynuunwywnubpp:
dnhuwphutip Yynunwywnutnp ywd Yunwdwpdwlu
wwhwnpwup vhwdwq uuncgdwl vhpngny w2fuwinbint
hwdwn:

* Jww ynunwywn vhwgnrdubph ywd, huwpwynn E,
JwinLhuwjhu wanygh Jb:

Stu ybuwn 3:

» Uunitgdwl jwnnidp swithwquwg pwnan £ jud ywihwaqulg
gwdn: Stu yGuwn 1:

* ElGYnpw2wndhgh thwenyrUEnU nLUEU Uhyqujwnwjhu
Jhwygnrdutin jwd juqwdp: Stu yGun 3:

* Mndwh yuwuntdp hwugbgunid £ EjlGYnpwawnpdhgh
qtppGnudwbdphl:

3wub] yndwp wwhww) yepwunpnguwu hwdwn:

* ElGyunpwawndhsh (Bnwdwq) thwenypUtnh nhdwnpnipjwl
wndtph 26nnudp swithwqwug pwpép E: dnfubp $wabph
Jhwgdwu htppwywuntejntup wybih hwjwuwnpwswth
pEnujwdph hwdwp: GrE uunhpp sh yGpwgt, wnku Yewn 3:

Ybwbp 3 L 4’ UunLtgdwl juwpdwl W uywnynn hnuwuph Unpdw) wpdtpubph nGwypnid swithnudubp $6U wwhwugyned:

3. dwpnyprh
nhdwnpntpjnLup

TMO0O0 1373 5092

Uupwintip wugpwlghy puynddnn
Jwinthup ElGYunpwawndhgh
gnpdwnyhghg: Quithtip thweniyph
nhdwnpnipjncup puyndnn Jwintfup
ghntiph UholL:

Gnwdwq EGYnpwowndhsubph hwdwn wnwyGjuagniyu L
LUjwquwaniu wpdbiphg 26nnLdp wewnp E thuh 10 %-hg ny wybi:
Grb 2tinnLUltpu wybih UG BU' pwpépwglb| wndwp:
Unwléhl switht| 2wndhsh, 2wndhsh dwinifuh W puyndynn
dwintfuh nhdwnpnrpjntlutpp W yGpwunpngb/thnfuwnhub
wluwpp nGuwubpp:

SwunpwagnpnipnLu: Uhwdwq Gptp phnwuh
ElGYuinpwwndhsubpnid w2fuwwnwlpwiht thwpnyep yunwuw
nhdwnnpnrpejwl wdtlwgwdn wndbpn:

4. UGYnLuwwwwnywodph
nhdwnpntpjntup

TMOO0 1374 5092

Ulpwntip wugpwlghy puyndunn
Jwinthup ElGYunpwawndhgh
wuw2unwwunipjwu wywnndwunhg:
Quithtp UGynLuwwwwnywdph
nhdwnpnipnilp jnLpwpwlginip wgh
W hnnwygdwu Uhol:

UwnnLgbp hnnwygdwu hnLuwihnie)niup:

Grb UGUnLuwwwwndwsdph nhdwnpnipeiniup thnpp £

0,5 UOU-hg, hwpywynp £ pwpanpwgut) yndwp
ElGYunpwwndhsh Ywd Jwinifuh yGpwunpngdwl hwdwnp:
Stnwywu Unputphu W jwunuubphu hwdwwwunwuhuwl,
nhdwnnpnrpejwl punnitujwsd wndtpubpp Yuwpnn Gu [hubp wy):
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10. Cwhwgnnpddwu hwuduncd

Pninp wpunwnpwwnbuwlubpu wuguncd GU punnLudwl-
hwududwu thnpéwpyndUbn wpunwnnpnn gnpswpwuncd:
Stnwnpdwu Jwjnnwd jpwgneghy thnpdwpynwdubph wugywgdwu
wUhpwdtownnipinLu syuw:
Grt wndwp dhawn E wnbnwnpdt| 2whwanpsdwl Jujpnid W
wdpnnontpjwdp puyndwd £ wpuwnwupwihu dhowywjph utg,
wtwp E ywwnwnpt Upw gnpdwnynidp® unnuwyh wnwybjwagneju
hwwunywdph Uninwynpwwbu 1/3 swihny thwy yhdwyned:
Uwnnrgbp wyunwndwl nunnnipyniup, huswbu Uywpwanyws £
pwdhu 9.7.1 Munundwl nennncywl uinnigned:
Grb onh Ut wnlyw U uwnUnLpnubp, unnUwyp hwpywdnp £
pwgt| onh Jwpnpdwu hbwn gnigwhtn: Mndwp wGwnp £ w2huwwnh
wjupwl dwdwuwy, Uhbsl gw dwpnip gnip: Iwywnwy nGwpnid
Upw nbwnwiltpp Yuwpnn U Juwudt) ywd Yrugwudh npw thwyhy
Ywuwnypp:
Unnuwyp pwgtinL pupwgpnid hwpywynn £ unncgb) onph
Jwlwnpnwyh wuyncdp, npwGugh hwdnqyty, np wndwp Junwd £
puynuywd yhdwyned:
2nh nhuwdhlywywl dwywpnwyp wbwp E nwwtbu gnuyh
wndwh nnGnwnpdwl funpnipejnLuhg pwnap: SGu pwdhu
8.2 Stinwnnpncdp pwhwagnpédwl Juynpnid:

VY oy vV ¥ ¥

L3
L2

L1

TMO0O0 1041 3695

Llwn 28 2nh nnwpptp Jwywnpnwyubph hwdGdwwnnwdp

L1* @nh nhuwdhyuywl dwywnpnwyh Ugwndwdp inGnunpdwl
UJwquwagnyu funpnieyniup: lunphnepn £ wnpgned 1 J ny wwiwu:

L2 ph nhtwdhywlywl dwywpnwyh funpnipjnLup:

L3" Qnh unnwunhy dwwpnwyh punpnipniup:

L4 Uwywpnwyh ujwagned: Yw onph nhuwdhlywywl W utnwuinhy

JwlwpnwyuGph tnwpptpnipnLul E:

L5 SGnwnpUwl funpnipejnLup:

Grbt wndwu hp wnwyGiwagnyl wpunwnpnnwywunipjwdp

Ywpnn £ Jwwnnigb) onh wydbih J66 wdwy, pwl Ywpnn £

wnpuwnpb hnpwwnwugpen, funphnepn £ unipyned inGnwinnt

Grundfos-h EjGywnpwowndhsh ywownwwuncpjwu MP 204 piny

Jwd «snp» pupwgphg ww2wnwuwuntpjwl hwdwn w)j| nGuwyh

uwnp:

GRrE wndwh «snnp» pupwgphg ww2nwwunLpnLu stnGnwnnty,

onh dwywpnwyp unnn £ hgut] uhtgle wyndwh wju dwup, npntin

gunuyntd £ Upw UGpddnn hwundwsép W wyndwp Yuyuh on LEpsdG):
On wwpniLuwlynn gnny Gpupwnle
2whwaqnpénidp wpnn E hwuqbgubk yndwyh

N

yuwuybin,t b nwnuw EjGywnmpwpwnpdhsh ny
pwywnpwn hnugdwl wuiindwn:

1. CwhwgnpdnLd

Mndwh gnpénn Jwup 2whwagnpsdwl dwdwlwly whwnp £
U2unnwwtu huh hennLyh dbe puynudws:

CwhwgnpdwUu wwjdwuubph pGpdwé 6U pwdhu

15. SGfublplwywl inyjultn:

11.1 Lywquwagncju Swhuup

ElGYywnpwownpdhsh wuhpwdton hnjugnud wwwhnydGine hwdwn,
wndwh wpunwnpnnuywuncpinitup ywpgwynpdwl dwdwlwy
Gnptp swbinp £ hoUh wybih gwdn wju wndtphg, nph nGwenid
wwwhnyyned £ pwdhl 15.2 dbnwdnynn htnnLyh
gndwuwnhsdwlp/hnduglinn hEnniyh wugdwl wnwagncpynLup
wwhwuglbnp:

11.2 UhwignLdutph hwtwhuncpjnLup

QnpSwpyncdubpnh Wjwqwuagnru pwuwyp
MS L MMS nwnphU 1 wuquyJ

QnpdwpynLdubph wnwybjwagnyu pwbwyp
dwuncd 100 gnpswpyncd

MS402

opwlwu 300

MS4000 gr:uufaﬁllj 130000qnnbwnumu
MS6000 grl]UwUSLLL 33008nnbwnL4nLu
MS6000P S:JUJUS;L{J 132600qnn6wnumu
MMS6 S:JUEISLL{J 1700qnnbwnunLu
MMS8000 ;‘;ﬂ:‘;{l SngnbwnunLu
MMS8000P gﬁuﬂ?&i 3900qnnbwnumu
MMS 10000 grﬁ?;t 658r1n6u1nUnLu
MMS12000 gﬁuﬂ?&ii gnnbwnumu

Upunwnpwwnbuwyp Ywpgwptpdwu Yuphp snLuh:

12. SGhuUhjwwl uywuwpynLd

Upunwnpwunbuwyh swnwjnLpjwl wdpnng dwdytGwnh
puprwgpntd nGublhywywu uywuwnynd W ywnppGpwpwn
wpwwnpn2ned sh wwhwugyned: UpnynitbwpGpwywu
uwppwynpnLdubph tnEhuuhywlywu uywuwpynedp whwnp £
hpwywuwgyh uwywnnnh tnwpwsdpnid punnLtudwd UnpdGphu
hwdwwwunwuhuwl:

Lwpiwqqnrowgnid
- 3wdnqybp, nn EjGywnpwulncgnidp
wwwnwhwpwn dhwgUb| huwpwynn sk:

Lwphiwqgnirpwgnid

- 6pt yndyp oquiwqnnéyt E wnnngnipjwl
hwdwpn Juwuwwp ud pnibwynp htnnLyh
h&w, yndyp nwuwlwpqyned E npybu
wnunuinyjuwés:

Lwpuwqqnrowgnid

SPE wyndwbtnh hwdwp.

— Uh wptuwwnbp nninnph htwn, Gt nLubp ununp
nrhpuwywphs:

- Nnuinph 2ngwljuypp qtipné wwhbp
dwqUuhuwlwl opjtlyinutinhg W qqnwy2 tnbp,
Gpp nnuinnpp dwquhuwwl dwytnpbup ypw
nubp:

- Upunwnpwwnbuwyh ypw wphuunnbinLg wnwyp
hwdnqytp, np 2unpdhsh dwinLfuuph dwynptpp
hnuwUupwqnpywé Gu:

- 3wdnqybp, np EjltywpwulinLgnidp
wwunwhwpwn dhwgluby huwpwynp sk:

- Ept gnLpu wywdw hnuncd E hnuwupwqgnyywé
wndwyh dhgny, nhuyy Yu, np wndyh b 2wipdhsh
2wndwlwl dwubpp ujubl wunyby *
wynwyhuny unnbnébny jwpnid ubndwlubpnLd:
Lwpdwl wnpdtpp qupwé E yunindwl
wnwagntpynLuhg: IGinbwpwnp, punpdhsh
ubndwlubtnp wkwp E Junnwuquynp
hwdwnybtu, pwuh ntr hwwnwlylu
wwwgnLgywé sk:
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13. Swhwgnpdnudhg hwunwd

SP, SPM, SP-G wnuuwtnpp 2whwanndnidhg hwubine hwdwp
wUuhpwdtown E gwugwjhl wupwwnhsp thnfuwpyb) "Wupwinwd E"
nhnge:

Swugwjhl wupwinhshg wnwye nGnwywyywsd pninn ElGYHnpwywu
qgétpp Uonwwbu ginudned U (wpdwl tnwly: Nuinp
uwnppwynpdwl ywwnwhwywu yud swpunnuwanywsd dhwgnedp
YwlhuwngbGint hwdwn wuhpwdtwn £ wpgbuthwytg
gwlgwjhu wupwwnhsp:

14. MwunwwunLpjntu gudn
gEnJwuwnhéwlutphg

Grbt wndwp 2whwagnpdnwdhg hGnn npyned £ wwhwwudwl,
wwhwwudwUu Juwjnpp wtwp £ thuh ww2unwwudwsd gusdnp
obGpdwuwnhdwuutnh wagnbgnLejnLtuhg, Ywd wtwp £ wwwhnydh
Gpw2huwynpyws wwanwwunipinll® ElGYunpwowndhsh uke

Mndwh nGuwy LpA [nP(W)]
SP 18 <70
SP 32 <70
SP 46 <70
SP 60 <70
SP 77 <70
SP 95 <70
SP 125 79
SP 160 79
SP 215 82

ElEYywnpwawndhgutiph wndniyh dwywpnwyp

Grundfos puytpnipjwl MS L MMS EjGYwnnwwnpdhsutph
wnuUnLyh Jwywpnwyp sh gGpwquugnid 70 nR(U):

W) wpwnwnpnnh ElGhunpwwndhsubn® nbu Wn 2wndhsutinh
Uuadluwaghp, Stnunpdwu W 2whwagnpsdwl Gnuwny:

19w suwnynn hGnnLyh oqunipejwup:

15. SGhulhljuwlywlu nyjwjutp

Uwuwnignud Q* 0,1 — 280 U®/y (Uhusl 470 U3/v - SP-G
wndwtph hwdwn)
SUpwdnnid H*: Jdhlyl 660 U

* Mndwh Ynuyptwn unnbith Jwwnnwgnedp W dupwdnnidp

15.2 dGpwunynn hEnnLyh gpdwumhawup/
hnjwglunn htnnLyh wugdwl wpwagnLpjnLup

36nnLyh wnwdbjwagnyu gEpdwuwnhdwup W hnuwuph

wnnLuwyncd:

UJwquwagnLju wpwagntpintup U2dwd BU unnpl pEpdwd

ElGywnpwowndhsh owyunhdw| hndwgdwU hwdwnp, wndwu

gnigwnnywd U npw $hpdwjht ywhwuwyh ypw (ntu Liwn 3):

151 UnunLyh Jwwpnwyp
Mndwbph wnunLyh Jwwpnwy*

Updbputpp yGpwptpnd wjbu wndwGphu, npnup puyndyt Gu oph
Ubp wnwlg wpunwphu wnpgwdnpnn ywwntph:

wUuhpwdtow E mGnwnnt| hnpwwnwugph $hinnphg pwnan:

Wu nGypbpnid, Gpp hnuwUph UpJwd
wpwaqnLpjwlup hwulubk] huwpwynp sk,
wuhpwdbwn EinGnwnnpt hnjwglunn wuwuinjwu:
Gt wnhw E Ejtywnpwwndhsh 2nLpg
Uuinyjwéph (ophlwly* wywq) wnwowgdwl
YJunwlq, EjGyumpwowndhsh wwunpwa
hnwgdwl hwdwp wuhpwdbaw E wnnbnunnpby

TMndwh nbuwy Lo [nRW)] hnjwglnn wuwnjwl:
SP1U <70 dbpwunynn htnniyh wnwybjugnuu gEpdwumh&wl
SP 2U <70 3wzyh wrlbiny, np wndwh W EEGnpwowndhsh Ube wnlw Gu
SP 3U <70 ntghUb nGnwiutn, w2hluwwnwlpwiht hennLyh gkpdwuinhéwlp
SP 5U <70 swbiinp £ gbpwqulgh 40 °C: SGu unnpl. pGpdwé wnjnLuwyp:
SP7 <70 Mndwh 2whwgnpsnidp whuwnwlpwihu henncyh 40 — 60 °C
SP9 <70 oGpdwuwnhdwlh uwhdwuutnnid huwnpwdnp £ huwpwynnp £ Gnptip
SP 11 <70 wnwphl UGy wndwh W ElGlunpwawndhsh pninp nighlt
SP 14 <70 nGwnwutph thnjuwphudwu nEwpned:
StEnwnpnid
ElGywmpwywl 2wund
Eilinnuiwindhsn tllnl;w%ml:nn hzl:nrul?;n NLnnwaéhg mEnwnpnLd Anphgnuwyul
wpwagnLpynLup [U/y] ntnwnpnid
MS 402
MS 4000 (T40) 0,15 40 °C 40°C
MS 6000 (T40)
60 °C 60 °C
MS4000I (T60)" 10 Mwhwlgnud £ Muwhwlugnud £
MS6000 (T60)" ’ hnjwgdwl wywwnjwuh hnjuwgdwl wwwnjwlh
inGnwnpnid nGnwnpnwd
MS6000P (T60) 0,15 60 °C 60 °C
60 °C 60 °C
Grundfos 015 Muwhwugnd £ Mwhwugnid £
MS 60001 (T60)? ’ hnjwgdwl wywwnjwuh hnjwguwl wywwnjwUh
nGnwnpnLd inbGnwnpnid
PVC 0,20 25°C 25°C
thwpnypUbN 0,50 30°C 30 °C
Mmse PE/PA 0,20 45°C 45°C
thwpenyputbn 0,50 50 °C 50 °C
PVC 0,15 25°C 25°C
thwenypubn 0,50 30°C 30°C
MMS 8000-hg uhugl 12000 PEIPA 015 20°C 20°C
thwpnypUGN 0,50 45 °C 45 °C

"1 pwp UJwquwagnLu wpunwpht du2dwl dwdwuwy (0,1 UNw):
2 2 pwp bjwqwagnLju wpunwpht dudwl dwdwuwy (0,2 UNw):
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5.4.1 AInuwlph wpwagnLpjnLu

Q x 353
V=S U]

Q [u®/d] Bwhuu
D Jd  Mwuwujwuh Ywd hnpwwnwugph tnpwdwaghdp
d Jd  Mndwyh wipwdwaghdp

MMS6-h hwdwp (PVC thwpnypUtp) 37 4w
hgnpnrpywdp, MMS 8000 110 4w hqnpnipjwdp
W MMS 10000-h hwdwp 170 4w hgnpnrpywdp
h&nnLyh wnwybjugnyl gbpdwuwnmh&wup 5 °C
gwén Ewpdbphg, nnnup Upqwé GU ytpnhhjuwy
wnynruwlyncd: MMS 10000-h hwdwpn 190 44w
hgnpnrpywdp, MMS 12000/50 3g L. MMS12000/60
39 220 Y4wn-hg Uplsle 250 Y4wn hqnpnrpywdp,
gndwummhswup Yipup uinnpl ppu s
wnnruwyncd Upqwéhg 10 °C gwén:

16. Uluwppnipjncuutnh hwjnbwptpnud W yGpwgned

Gt yndyl oqunwgnpéyby E wnnngnipyul hwdwn Junwuquwynp ud pnibwynp hennLyubp dnbint hwdwp, wyn

wndyp nhunwnyynid E npybu YEnuinninduwé:

Ujn nGwpnwd” yGpwunpngdwl jnipwpwpyinin wwwnybph dwdwuwy, hwpywynp £ bwhiwwtu Uepywjwgub] Jwupwdwulu

inbnGywwnynte)niu dnynn hEnnLyh yGpwptnjuw:

Ldwl nbnblwwnynie)nil subnyuwjwgytine nGwpnwd Grundfos puytnniejntup Ywnnn £ UGndtb) yGpwunpngdwUu wuglywgnednp:
Mndwp puyEpniLpjwup yepwnuwpalbint hbn yuwywséd huwpwdnp dwhuubpp Ypned E nLnuipynnp:

UluwppnLpjnLu Mwwnswn

Uluwppnipjwl yetpwgnid

1. Mndwp sh w2uwinned: a) Undt| U wwywhnyhgubpp:

dnhuwphub] wjpywd wwwhnyhsubinp: Gt unp
wuwhnyhgubpp Unyuwtu wyndt| Bu, hwpywynp £
uwnncgb| ElGYunpwgwughu 6hon Jhwgndp wugnwughy
puynuynn Uwintup:

b)  Qnpdh Enpd& nGwh hnnp hnuwynpuwnh

wywnndwwnp (MUU):

Uhwgub] ww2unwwuncpjwl wynndwunp:

c) Ulunignudp pwgwlywyned E:

LYwwdb| nknp ElGYunpwJwnwlywpwpnn puyGpnipjwlu
hGwn:

d)  Qnpdh £ npdt| ElGYinpwawndhsh

ww2unwwluntpejwu pinyp:

JYGnwagnpdwnyt ElGYwnnwwnpdhsh w2wnwwuntjwu
wywnndwnp (wynndwn YEpwny Yud dbnpnd): UnnLgb]
lwnntup, GRE 2wndhsh wWw2unwwuntejwl wynndwwnp
unyhu gnpdh Ynpyh: Grb jwnpnudp hwdwwwunwuhpuwuncd
EunpdtphU® intu 1e - 1h Ytwnbpp:

e) Uluwpp E wwownwwunipintup Yud
ElGYwnpwwndhsh Ynuinpwynnpp:

Pnfjuwnhub] yw2unwwuntejwl wynndwunp/
ElGYwnpwwndhsh Ynuinpwywnnpp:

) Qnpdwnyhsh Yunnigywdph
wluwnpnLpnLu:

dtpwlnpngb) Ywd thnfuwphUt| gnpdwpyhep:

g) Ywnpdb| E ywd wbuwpp E ywnwlwpdwu

2npwl:

Uwnrgb ElGYwnpwywl dhwgnidubnp:

h)  ElGyinpuwawndhsh «snp» plupwgphg

Uwnnigt| oph dwlwnnuwlp: ek onh wlwpnwyp

wuw2nwwlunceintup wugwuwnb| Eyndwh Unpdwjh uwhdwuutGnnud £, unnwegb) oph Jwywpnwyh

uuncgnudp 9nh gwdn Jwywpnwyh

wwuwndwnny:

huydwu EjGYyunpnnuGpp/dwywpnwyh ntiGu:

) Jlwuydb| E yndwp/wlgnpwughy

puyndynn dwinchup

Jdbpwunpngb) Ywd thnfuwphut] wndwp/Jwinihup:

j) Swndhgp Ywuglgunid E wupwundwu
obpdwuwnhdwuh JwnwywpdwU pinyp:

Mndwp wbwp E pwpépwgdh® unnigbine W wbpwindwl
obGpdwuwnhdwUuhU hwulbnL ywwéwnp gnubine hwdwp:
LYwwdbp uywuwnydwu YEuwnpnuh hbun:

k)  Mndwp Ywugubgnt| £
wuw2nwwlunipjwu uwnppn:

Uwnnrgbp ywownwwuntpjwl uwnph Ywnpgwdnpnedubinp:
LYwwybp uywuwpydwu yeunpnuh htw:

2. Mndwu w2huwwnnud E, pwyg a)  dwy E unnuwyp du2ndwjhu

onLn sh dwwnnigned: runnnywywownpny:

Pwgt| unnuwyn:

b) NGgGpynLwpnid oph pwgwywjnie)nLu
Jwd swihwaqwug gwdn dwlwpnwy:

Stu 3a yGuwnp:

c)  Mndwh hwjwnwnpé Ywwnypp
wngbjwhwyyti £ thwy nhppntd:

Pwnapwglb] wndwp Jwytnptu ywuw] Ywd, thnfjuwphlubg
Ywuwnyjnp:

d) Lbpdddwu Ypwih gwugwdnp $hiinpp

hugwuyb E:

Pwpépwglt) yndwp Jwybpbu W ywuw| gwugwdnnp
dhinpp:

e) Mndwp yuwuyb E:

JdGpwunpngb| ywd thnpjuwphub wndwp:
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UluwppnLpjnLu Mwwntwn

Uluwppnipjwl ypwgnid

3. Mndwp w2huwwnnid £ ny a)
pwywnuwp
wnpuwnpnnuywuncpjwdp:

gwsbdn helbp:

Qnh dwywpnwyh' Gupwnnpdwshg wytkih UyLjwgut) wyndwh dnuinwdwjhu funpnipncup,

Jwuwnwnb] npnubjugnid ywd thnpjuwphubp yndwu wytih
gwdn wnunwnpnnwywuncejwdp wy wyndwny:

b)  Munwndwl nLnnnipjnLup ufuw) E:

Stu pwdhu 9.7.1 Munindwl nnnntpjwl unnLgned:

c) Buzncdwihu junnnuywwpned

Ljwlw| ywd thnpuwphub| wpdwwnnipp:

Jwuwdp thwydtb| E Ywd wngbiwthwyyt|

E wpdwuwnipp:

d) Ouzndwjhu punnnywyp Jwuwdp

fugwuyti £ ytninhg:

LywUw| ywd thnfuwnphut| unnnjwyp:

e)  Mndwyh hwwnwnpé Yuwwnypp Jwuwdp  Pwnpapwglt] wndwp Jwytntu [ywuw)] Ywd, thnfjuwphutg

wngblwthwyyb) E:

Juwnynp:

f)  hunnnywywownpp b yndwp fugwuydt BU Pwpapwgltb] wndwp Jwybpbu (ywluw) Ywd, thnfuwnphuby

ytnwhg (Ywyh Jwulpyutiphg):

wju: Lywuw unnnywywownn:

g) Mndwp yuwudt E:

JYbpwunpngb) wd thnfuwphut] wndwp:

h)  hunnnjuywwpnd wnyw £
hnuwynpnruwn:

Uwnnrgb) b yGpwunpngt unnnwiywowpn:

1) Bu2ntdwjhbu unnnwywowpp Juwuytb)  ®npuwphub duancdwihu funnndwywwnp:
k:

4. CSwuwn hwwhiwyh Jhwgned- a
wlpwinntu:

-

Qnpéwnydwu W 2wpdwywugh vhpl
wnwppGnpnLenLup swthwquwug thnpn E:

UyGlwgut) mwpptpnipyniup: UWugwundwU du2nidp
syytiwnp E gGpwquugh dugnLdwihu pwpnid
w2fuwwnwlpw)hl dugniup, huy JhwgdwU du2nedp wtunp
E (huh wjlpwU pwnép, npwtugh wwwhndh gph
pwywywlwswih Swywih Jwwnnignid:

b)  2nh dwywpnwyh huydwu

ElGywnnpnnutpp wd ntgtpyniwpned
Jwlwnnwyh huydwl nGiGutpp

inbnwnnyt) GU ufuwi:

Ywnqwdnpt) ElGYwnpnnuEph/dwywpnwyh nGiGutnh
Uhpl Uhpww)ptpp wndwh dhon Jhwbwne W
wlpwwnybint hwdwn: SGu 2nh Jwywpnwyh huydwu
ElGywnpnnutph/Jwywnpnwyh nGiEutpnh Wuduwahn,
Stnwnpdwu W 2whwagnpddwl Enuwny: Grb
2wndwlwlgph/gnpswnynidutinh dhol Uhgwjuwptnp
hUwpwynp £ thnput| wyunndwwnhyuwyh dhgngnd, wyndwh
wpunwnpnnuywuncpintup ywnpbih £ hebgut) duonidwjhu
Ywwnypp thwytine dhongny:

c) nuwynpnrun ywd hwwnwné
Ywuwniph Yhuwpwg yhdwynid

wngGwthwyned:

Pwnapwglb] wndwp Jwybnptu ywuw] Ywd, thnfjuwphubg
Ywuwnypp:

d) Pwph Utp bwhilwywu du2nLdp

swithwqulg guédn E:

Aownb| pwph UG Lwhilwywl duznidp pwph
inbnwnpdwu W 2whwagnpddwu dGnuwpyhu
hwdwwwwnwuhuwu:

e) Puwpp swihwquug thnpp E:

Udblwgut| pwph tnwpnnnipnLup‘pwpp thnfuwnphubin
Ywd |pwgnighy pwph wnbinunpdwl Jhgngny:

f)  Pwph dGdppwup uwuytby E:

Uwnnrgb) pwnwupwihlu pwpep:

17. Lpwwaqunn wpunmwnpwunbuwyutp*

Injwgdwl wywunjwl

SGnwnnpyntd E ElGYnpwwnpdhsh owywnhdw| hnugnidu
wuwwhnyGint, wgptuhy hGnnLyutph yepwundwl dwdwlwy
pwjpwjnLuhg yw2wnwwubint, ElGYwnpwowndhsh 2wdwywintdhg
W bundwsph wnwowgnLuhg yw2wnwwuntpjwlu hwdwn:

Swnpdwpwyghs Ygwznipe
Jwincthuh hwdwnp Gpync thnpwyubnpny:

wpdwpwyghy WwpnLpwy-wwpnpwly:

tpdwlumnbgynn dwinLthuwphu wgnyg:

ElGywnpwowndhsh dwinthup puynuynn dwinchuh hGun
hGndGwnhynptu Uhwgdwl hwdwp:

UwnLjuwjhu wagniyg wugwwnnyh

ElGYywnpwowndhsh dwintfup puyndynn dwincfuh htun
hEpdGunhynptu Jhwgdwu hwdwn: Oqunwagnpsdynid £ UGy W
pwquwehn JwinLhuutph hwdwn:

Uwniiuwyht wgnyg igndh

ElGYywnpwowndhsh dwintfup puyndynn dwincfuh hGun
hGpdGwnhynptu vhwgdwu hwdwn: Uhwgnudp swsyyned £
Inwywaquh e UGpwndwsd unuhuény:
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Uwinitjup unnnuwwujntupu wdpwgubint hwdwnp
Uwhiwwnbujws wunLpubpp:

Stnwywjyned GU jnLpwpwlyjnip 3 UGnph dpw, pwnywgwd Gu
7,5 U Gpywpnipjwdp swynnwsd ntghut dwwwytuhg W

16 Yndwyhg: ULY [pwywqup hwadqwnydws £ unnndwywuintuph
45 J hwdwp:

dhiinp, nunyh wuncpukn:

Pt100/Pt1000 gtpdwjhu nnyhsp Jwinifuh htwn
Ppwywlwgunwd E oGpdwuwnhdwuh yGpwhuynnnipyniu b
gpunwpwgnidhg ElGYwnpwwnpdhshubnh wyw2unwwuncejnlup
PR5714 nGith wdJ MP204 ElGYwnnpwwndhsh hwdwihn
ww2nwwunLpjwl pinyh vhengny: Uwinthuh Gpywpnienlup'
20/40/60/80/100 u:

Unuwnwdwjhu qudwubn

fény| E tnwhu nGnwnpt) Pt100/Pt1000 pGpdwjhu tnyhsp MS402,
MS4000, MS6000, MMS10000, MMS12000 inGuwyh
ElGYwnpwwndhsubph Jte:

PR5714 nt|G-yGpwwithnjuhg Pt100/Pt1000 gbpUwjhu inyhsh
hwdwp:

Lwhiwwnbuyws £ Pt100/Pt1000 inyhsh wignwuowuh 4-20 UU
wlwinqujhU wanwu2wuh Jwd nGith wgnwlwuh
UEpwwthnfudwu hwdwn:

Pt100/Pt1000 gpUwjhu wnyhgh dwinifuh Gplupwgdwl
Inwywaqd
Suhsh dwnifuh htpdtunhy gEpdwluwntgynn uhwgdwl hwdwn:



Pt1000 tnyhsh wdpwydwl jpwywuqu

TML-B 2wpdhgubph JwiniLjuutp EPR wpunwphu
hjnLuwwwnjwdpny (EphEU ypnwyhEuwjhu Yuniyney)
Uwinthu 4 G 1,5 MS 2wpdhsh puynuynn dwinchuh 2inkytpny
402(10/15/20/30/40/50/60/70/80/90/110/120 U):
Uwinthu 4 G 1,5 wnwug MS 2wndhsh puyndynn dwinchup
onklytnh 402 (1,7/2,5/5/10 m):

Uwinthu 4 G 1,5 MS 2wnpdhsh puynuynn dwinchuh 2inByGnpny
4000 (10/20/30/40/50/60/70 U):

Uwinthu 4 G 1,5 wnwug MS 2wndhsh puydynn dwinctuh 2inGyUGph
4000 (10/20/30/40/50/60/70 U):

Uwinthu 4 G 2,5 wnwlg MS 2wndhgh puynddnn Jwinifuh
ownklytph MS 4000 (50 /80/ 130/ 150/ 170 U):

MLDE 2wpdhgutiph dwinLjubutp imtdinut wpunwphlu
hyjnLuwwwwnywdpny

Uwinthu 4 G 2,5 wnwlg puynuynn dwinchuh 2inBYytGph
(10/20/30/40/50/60/70/80/90/100/110/120/200 U):

TML-B 2wnpdhsubph dwinitjuubp EPR wpunwphu
hjnLuwwwwnmjwdpny (EphitU ypnwyhEuwjhu Yuniyney)
Uwinttu 4 G 6,0 wnwlg puynudnn dwincfuh 2inkYyeph (10 /20 / 30 U):
Uwinthu 4 G 10,0 wnwlug puyndynn dwinchuh 2nnGYEph
(10/20/30/40/50u):

UgnpGuuhy hGnnLyubph hwdwp JwintpuuGph jpwywaqutn:
SP-NE puynuynn wndwtph hwdwn: Lpwlwagup UGpwnnud £
puynuynn dwinchu intdpnut (PTEF) wwpniinwyny 4 x 2,5 Uu?,
ElGYunpwwndhyht vhwlwint hwdwp 2wnGyGnnd:

cuynuynn Jwinrhu

UwiniLju wugpwughy ywnpniwnwyny
MhwnwUh £ fudbine opned oguinwignpdybint hwdwn:

QtpJwuwmhéwuh wnyhsh Jwintfu

Uunnuwjhu dwwywytuutn
Stnwnnpynid GU yndwh E ElGYInpw2wndhgh wnpunwphu
dJwytptuh ypw pwjpwjntdhg ww2wmwwubint hwdwn:

Mndwytph yunwjwpdwl ywhwpwl, ndjuiutph
thnfuwugdwl Unnnifutip . hunbpdbjuutp, hwdwihp
ww2unwwunLpjwl uwnpp (Ww2wnwwuntpjwl piny)
hwwhunLpjwl YEpwwihnfuhg, uwhniu UGYUwpYh vwpp,
ynunGuuwwnnputph pnYy, hnuwuph npwbuupnpdwnnn,
$hiinptip

(nBu Iwdwwwunwupuwl uwppwynpdwl Wuduwaghn,

Stnwnpdwu b 2whwgnpsdwl dGnuwny):

*L2Jws wpunwnpwuntuwyubpp s6U UGpwnryt uwppwynpdwlu
unnwunwpwu [puywagunipjwu/|pwlywauh dbg, hwunhuwunwd Gu
odwunwy uwpptn (Wwpwgwutn) W ywwndhpyned Gu
wnwlahl: Ipdlwywl npnyputnU NL ywjdwuubpp Uadnwd Gu
Muwjdwlwagpned: LpwlwagUnnutph yGpwptpjw JwUpwdJdwul
inbnGlywuinynienitbp wnbu uwwnwingubpnd
Sudjwy odwlunwy uwnpptnpp uwppwynpuwl |pwywaquniejwl
(lnwywquh) wwpwunwnhp nnwnntp s6U hwunhuwuncd:
Shduwywl uwppwynpdwl hwdwp bwhuwwnbujwd odwlnwy

uwpptph pwgwyuwynipinLup sh wagnned Upw
w2fuwwinniLuwyneejwlu Yynw:

18. Upnnwnpwwnbuwyh oguinwhwuncd

Upunwnpwubuwyh uwhdwlwjhu yhdwyh hhduwywu

swithwuhou £

1. Uty Ywd uh pwUh pwnwnphg dwubiph 2wnphg nnwpu quip,
npnug yGpwunpngnidp Ywd thnpjuwphuncup bwhiwnbugwd
b,

2. JGpwunpngUwl W wnGhubhywywl uywuwnpydwl dwhuptph
wybwgned, npp hwugbgunid £ 2whwgnpddwu inunGuwywu
wllywwnwwhwnpdwpnipjwup:

Syjw| wpunwnpwwnbuwyp, huswbu bwle hwugnygubpp W

nGunwutnp, wtwp £ hwjwpdtlu b oginwhwlytu

plwwwhwwlunLpjwl ninpunh inEnwywu opGuunpnLejwlu
wwhwuplutphu hwdwwwwnwupuwu:

19. Upnnwnpnn: SwnwjnLpjwl
dwJybwnp

Upwwnpnn' Grundfos Holding A/S,
Poul Due Jensens Vej 7, DK-8850 Bjerringbro, Htwuhw*

* wpunwnpdwu Gpyhpp 62gphwin Uo4wd £ uwppwynpdwl
dhpdwjht Jwhwuwyh ypw:

Upwnwnpnnh Ynnuhg thwgnpyuws wué'

UuC «QpnLundnu Twquhuunwl» Twquhuunwl,

050020, p. Udwpeh, Uny-Snpt Jhypnonpwl 2,

Uhg-dhpty thnn. 7.

Uwpnpwynpdwl gnpdnnnipjwl dwdytunp uagdned £ 10 wnmwnh:

Lowlwlywd swnwjnLpjwl dwdytwnp (pwuwinig hbGunn

uwppwynpdwl 2whwanpénidp Yuwpnn E2wpnibwydt indjug

gnrgwuh2p Gpywpwéagbint huwpwynpnipjwl dwuhU npn2nwdp

YwjywgutinLg htwnn: Uwppwynpdwl 2whwagnpsnidp ungju

thwuwnweneh wwhwugltnphg tnwnptnpynn Lawlwyniejwdp sh

pnywwnnpyncy:

Uwppwynpdwl swnwjnLpjwl dwdytGwnh Gpywpwéguwl

w2huwwnwupltpp wtwp E hpwywlwgytu opGuunpnipjwl

wwhwugubphtu hwdwwwwnwupuwl, sujwuqgtgutind dwnpnywug

Yjwuph W wnnnenLpjwl hwdwp wujwnwugnipjwl W 2npwlw

Uhpwywjnh ywhwwuntpjwu ywhwugubnp:

Suwpwynp GU inGhubhywywu thnthnfunip)nLuutn:

89

SwjtpBu (AM)



(Ww) nauaimy

20. Qwpbtpwynpdwl ogunwhwludwl yEpwptpjwp mEnEjwwnynipyniu

Grundfos puytpnLpjwl Yynnuhg Yhpwnynn gwujugws mbuwyh thwpbph dwjudwl yepwpebpjw mtntjwwynipyniu

Sdwpbrywsdpp Lwhuwwntuywd sE ulunwdptpph htw 2thdtGine hwdwnp

QuptpwlujnLp

Quptpywdph/thwptprwynpdwlu
odwunwy vhgngutph wujwuncd

Quptpywdph/thwptprwynpdwl
odwlunuwy vhgngutph
wwwpwundwl hwdwp ogunwagnpdynn
UjnLph mwrwjhu LQwluwyndp

fdnLnpe W unjwpwpnLne
(bwipwynp unjwpwenine, pNLNR, wj|
unyjupwpnLnp)

Snuthtip/wipynutin, Ukpnhputn,
Uhgwnhputin, dhguwztnuntn, gwugtn,
dhpuwwnnnutip, |ghy UnLpe

duwyin W thwjnb UynLptp (thwjun,
fugwliwytin)

Upynutn (nwhinwyjw, Uppwnwhinwyjw,
thwjwnwebpwhlu uwihg), UnYuwwnwytn,
Jwywnpwdwdytn, hwudnn Ynntn,
2tpwnwannhyutp, $hpuwwnnputp

FOR
Swoéyngutn, wwnpytn, pwnwupubp,
wbdn hunnLpjwu
oy (nnunwlUGN, onny 1gUws patnhlwdnn Z |
pwnwup, $hpuwwnnputn
LDPE
= fugnLyuwhu Uhgwnhputip (runwlpet A
] (Pwpép fuinnipjwl Ujnipetinhg), win pynud” onny 1gqwd
3, wnlhtrhitl) p2nnhluynp punwlpe, $hpuwwnnpubn, |ghy
€ unce
HDPE
MEUnwwuwnb
njpunppn
(unihunhnny fugwnwn dhgwnhputn L&
PS

Qwdwygdwd thwptprwynpnid
(RNLNR W unjwnuwpenLne/wwuwnhy)

«Uphu» inGuwyh thwpepbtpwdnpnLd

C/PAP

fuunpnid Bup nLpwnnnieNLL nwnaut] heug thwretrywodph W/wd thwebrdwsdph odwunwy vhgngutnh dwyu2dwup (wju
thwptpywdph/thwetirqwdph odwunwy Uhgngltinh ypw wpunwnnnn gnpswpwlh Ynnuhg thwiygytint ntwpncd):
Uuhpwdtaunnipjwlu nEwpnid, nGunLpultph ubwjnnnipjwl b ptwwwhwywlwlwl wpnntbwdbwnneejwl bywwnwyutpnd, Grundfos
puyGpnipynitup Ywpnn E ypyuwyh yhpwnt unyu hwebpywsdpep W/wd thwetrwynpdwu odwunwl vhgngubinp:

Upwnwnnnnh npn2dwdp’ thwpbrywsdpn, thwetrwdnpdwu (pwgnighy Uhgngutpp W Ujnipebpp, nnnughg npwlp wwwpwuwnyws Bu,
Jwpnn U thnthnpuyt: Upnh wnenGlwwnynieiniup fuunpned Gup 62nG| wywwnpwunh wpunwnpwuph wpunwnpnnhg, npp Upywsé E

19. Unwnwnpnn: Swnuyntpjwl dwdltup uniu Wudlwagnh, Unuinwddwl W 2whwagnpddwl dGnuwnyh «Upnwnpnn: SwnwjnLpjwu
dwdytwny pwdunid: Iwnpgnid Ywuwnwpbihu wuhpwdtow £ U6 wpnwnpwuph hwdwpp W uwppwynpdwu wpwwnpnn Gpyhnp:
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MpunoxeHwue 1./ 1-kocbiMmwa. / 1-tupkeme. / Iwytjwd 1:

1x230V / 3x400V

[ el 15430
4] 125425
: 2,5J~ 10420
o 154 7,5JL15
[ 5410
-
i 2545
[ 414
s 1x230V | 3x400V
] 1
U=3x400B
Mpumep: =40 A
U =3x400B ®ayu=2
I =40A L =140 m
L =140m
AU=2%
_ L _ 140 _ _
Lx—m—z—%—70M—q:> 25 mm?

TMOO 1346 5092
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I [A]
300
250

200 4

160
140
1204

100 -
80 -
704
60 4

40
35

1x220V_/ 3x380V

25¢

f
1x220V

5

’
3x380V

TMOO 1345 5092

Mpumep:
U =3x380B
I =10A L=
L =120m
AU=2%




3x220V / 3Ix440V Lx
[m/%]
600
500
I [A] 400
300 4 350
2504 300
2004 250
I 200
160 4
=t a ) "
1 120 +
1004 1 120
1 704 100
7] 50 5
60+ g§~‘ 70
s04 1 L 60
WL 164 L 50
I
s 104 204 40
304
Py 15430
201 mﬁ#%
16] 10420
141
12 75415
10
34 5410
74
6 1
5
1 L
31 3x220V | 3x440V
24 ] 142
U=3x220B

Mpumep:

I=5A

TMO0O 1348 5092
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BUHaXouundl]

94

1x240V / 3x415V

I [A]
300 -
250
2004
1604
140 4 q [mm?2]
oy 120
1004 gsi
1 70
804
%
:g“ 25 4
s} L |
354 10
ng GT 15430
[ o} 125425
1 10420
) 251
“]' 154 75415
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6}-
1 2545
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2+ 142
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TMOO 1347 5092



MpunoxeHue 2./ 2-kocbiMwa. / 2-Tupkeme. / Iwybjwd 2:

Puc. 32 Puc. 33 Puc. 34

SP7-SP9-SP11-SP14-SP 17 - SP 30 - SP 46 - SP 60

TMOO 1323 5092

TMO06 0693 0814
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Puc. 39

Puc. 42

SP 77 - SP 95 - SP 125 - SP 160 - SP 215

Puc. 40 Puc. 41

Puc. 43 Puc. 44

TMOO 1326 5092



MHdopmaumsa o noaTBepKaeHMn COOTBETCTBUSA

RU

Kz

KG

AM

Hacocbl SP geknapupoBaHbl Ha COOTBETCTBME TPeboBaHUAM TEXHUYECKNX pernaMmeHToB TaMOXEHHOro coto3a

«O 6esonacHocTn MmawuH n obopygosaHusa» (TP TC 010/2011), «3nekTpoMarHuTHast COBMECTUMOCTb TEXHUYECKNX
cpeacte» (TP TC 020/2011).

Oeknapauus o cootBetcTBun: Ne EASC KZ 7500651.13.12.28426 cpok gencteus ¢ 27.05.2025 r. no 26.05.2030 .
3asBuTenb: ToBapuLLECTBO C OrpaHNYeHHON OTBETCTBEHHOCTLIO “MpyHAdOC KasaxcTaH”, opuanyeckun agpec:

Pecny6bnuka KasaxcTtaH, Megeyckuii panoH, ropog Anmatel, Mukpopanon KOK-TOBE, ynuua Kbid XXubek, 7, ungekc: 050010

Hacocbl SP geknapupoBaHbl Ha COOTBETCTBMNE TpeboBaHWSM TEXHUYECKOro pernameHTa TamoxeHHoro cotosa «O06
orpaHM4yeHMn NPUMEHEHUS ONacHbIX BELLECTB B U3AENUAX INIEKTPOTEXHUKN U pagamnoanekTpoHukn» (TP EASC 037/2016).
Oeknapauus o cootBetcTBum: Ne EASC KZ 7500651.13.12.25738, cpok gencteus ¢ 31.01.2025 r. no 30.01.2030 .
3asBuTenb: ToBapuULLECTBO C OrPaHNYEHHON OTBETCTBEHHOCTLIO “pyHAdOC KasaxcTaH’, opuanyeckuii agpec:

Pecny6bnuka KasaxcTtaH, Megeyckuii panoH, ropog Anmatel, Mukpopanon KOK-TOBE, ynuua Kbid XKubek, 7, ungekc: 050010

SP coprbinapbl KegeH ogarbiHbiH “MalumHanap meH xababikTapablH kayincisgiri Typansl” (KO TP 010/2011), “TexHukanblk
KypanpapgablH anektpmarHunTTik yiunecimginiri” (KO TP 020/2011) TexHuKanblk pernameHTTepPiHiH TananTapbiHa CONKECTIri
GoMblHIWIA AeknapaunsnaHfaH.

CalikecTik Typanbl Aeknapauus:

No EASO KZ 7500651.13.12.28426 konpgaHbiny mep3simi 27.05.2025 x. 6actan 26.05.2030 x. aeniH.

OTiHim bepyLwi: “TpyHadoc KasakcTan” )ayankepLuiniri LuekTeyni cepikTecTiri, 3aHAbl MekeHxanbl: KazakcTaH
Pecny6bnukacbl, Megey ayaanel, Anmatbl kanacbl, KOKTOBE warbiH ayaaHsl, Kbid XKibek keweci, 7, nHgekc: 050010

SP copfbinapbl KegeHaik oaakTbiH «OrnekTpoTeXHUKa XaHe paanoariekTpoHrka byibimaapbiHaa kayinTi 3aTTapabl
KonaaHyabl wekTey Typanbi» (EA30 TP 037/2016) TexHuKanblk pernaMmeHTiHiH TananTapbliHa CONKeCTiKke MafnymaanfsaH.
CalikecTik Typansl Aeknapauus:

No EASO KZ 7500651.13.12.25738, kongaHbiny mep3imi 31.01.2025 x. 6actan 30.01.2030 x. AewiH.

OTiHim bepyLwi: “TpyHadoc KasakcTan” )ayankepLuiniri uekTeyni cepikTecTiri, 3aHAbl MekeHxanbl: KazakcTaH
Pecny6nukacel, Megey ayaanbl, Anmatbl kanacbl, KOKTOBE warbiH aygaHsl, Kbid XKibek keweci, 7, nHgekc: 050010

SP copkbicmanapbl Baxbl 6upumanruHmH «MawwvHanapabiH xaHa xabayynapabiH kooncy3ayry xeHyHge» (BA TP
010/2011), «TexHuKanblk kKapaxaTTapAblH 3NeKTpoMarHUTTuUK WwankewTurny (BA TP 020/2011) TexHuKanbIk
pernaMeHTTEPUHUH TananTapblHa biNanbIKTbIrbl AeKnapaunsinaHraH.

blnanbIKTbIK Aeknapauusacol:

Ne EASC KZ 7500651.13.12.28426 konaoHyy MeeHeTy 27.05.2025-x. TapTbin 26.05.2030-X. YeluH.

ApbI3 33cu: «pyHadoc KazaxcTaHy» )KOOMNKepYMITUIY YEKTENTEH LEPUKTELLTUTU, opuanKanbik aapern: KasakctaH
Pecny6nukacol, Megey pavioHy, Anmarthl waapbl, KOK-TOBE yakaH panory, Kei3 >Kubek keuecy, 7, nHgekcu: 050010

SP copkbicmanapbl Baxbl GUPNUIMHUH «ONeKTPOoTEeXHKKa XaHa paanoaneKkTpoHuka bytomaapbiHaa KOoNTyy 3aTTapabl
KOMAOHYYHY YEKTOO XOeHYHAe» TeXHuKanblk pernameHTuHH (EASB TP 037/2016) TanantapbiHa WakkewTukKe
AeknapaunsinaHraH.

blnanbIkTblk geknapaymnschb:

Ne EASC KZ 7500651.13.12.25738, kongoHyy meeHeTy 31.01.2025-x. TapTbin 30.01.2030-X. YehuH.

ApbI3 33cu: «pyHAdOC KasaxcTaH» XOOMKEPUNNUTU YEKTENTeH LWePUKTELLTUI, lopuankanbslik gapern: KazakctaH
Pecnybnukackl, Meney paiioHy, AnmaTbl waapbl, KOK-TOBE yakaH paiioHy, Kbi3 XKubek keuecy, 7, nngekcu: 050010

SP wndwbipp ntutu «UbpGuwubph W uwppwynpnidubph wudwnwugnipjwl dwuhux» (TP TC 010/2011), «SGhulhywywl
Jhgngutph ElGYunpwdwqUhuwlwu hwdwwinbnGihnieincupy (TP TC 020/2011) wnnGhuuhywlywu ywunuwywngbph
wwhwugUubphU hwdwwwwnwupuwuncejwl hwjwuwnwagnned:

Swlwwwwnwuhiwuncjwl hwjunwpwpwaghp'

Ne GUSU KZ 7500651.13.12.28426, gnpdnLu £ 27.05.2025 p.-hg wn 26.05.2030 p.-p:

Qhunn’ «Qpnlundnu Twquuunwuy uwhdwlwthwy ywinwupiwlwwnynipjwdp gnpdpuytpnipiniu, hpwjwpwlwyw
hwugblU® Twquhiunwuh Iwlpwwbunieniu, UGnknL 2ppwl, pwunwp Widweh, YUNYU-SNRE dhynpn2ppwl, Uhg dhpby
thnnng, 7, huntpup' 050010

SP wyndwbpp hwjnwpwagnyt) 6U Gypwuhwlwl inunbuwywu dhnipjwl inbuuhjwywu ywunuwlwngbph wwhwugutphu
« ElGYunpwywu W EjlGunpnuwihu wpunwnpwupubpnd Junnwlgquwydnn Uiniptph oginwgnpédnidp uwhdwUwithwybine
dwuhU» (6USU-h SY 037/2016) wwhwUupuGnhu hwdwwwwnwufuwuncpjwl hwdwp:

SwlwwwnwupiwunLpjwl hwjnwpwnpwaghp'

Ne GUSU KZ7500651.13.12.25738, gnpdnid £ 31.01.2025 p.-hg Uhlsl 30.01.2030 pe.-p:

Yhunn' «QpnLundnu Twquuuinwuy uwhdwlwthwy ywinwupnwlwwndnipjwdp gnpdpuytpnipiniu, hpwjwpwlwyw
hwugbl' Twquhiunwuh Iwlpwwbnncenil, UtnknL 2npwt, pwnwp Uidweh, UNU-SNRE Uhynn2nowl, Uhg dhpty
thnnng, 7, huntpup' 050010
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Mo Bcem Bonpocam
obpawaiTecs:

Pecny6nuka KasaxctaH

TOO «[IpyHadoc KazaxctaH»
KasaxcTaH,

050020, r. Anmarsbl,

MKp-H Kok-Tobe 2,

yn. Kei3->Kubex, 7.

Ten.: +7 (727) 227-98-55/56
E-mail: kazakhstan@grundfos.com

BapnbIk cypakTap 60oibIHLIA

Bapabik cypoornop 60t0H4Ya

Eninp hwpgtipny nhutip*

xabapnacbiHbl3gap:

KaszaxcTtaH Pecny6nukacbl

«MpyHadoc Kasaxcran» KXKC
KasakctaH Pecny6nukacel,
050020, Anmartbl K.,

Kek-Tebe-2 warbiH ayaaHsbl,
Kbi3-XKibek keLueci, 7

Ten.: +7 (727) 227-98-55/56
E-mail: kazakhstan@grundfos.com

KaﬁEblﬂbleBﬂaE:

KaszaxcTtaH Pecny6nukacbl

«pyHAadoc KasaxctaH» XYL
KasaxcTtaH,

050020, AnmarTa L.,
Kok-Tobe 2 kn4m panoHy,
KbI3->Knbek keu., 7.

Ten.: +7 (727) 227-98-55/56

Nwqwhuunwuh
Swupwwbwnipyniu

«Qpniundnu Wwqrufuutnw» UNC
Aruquiuunwil,

050020, p. UdLuph,

Uny-Snpt Uyp. 2,

Apa-dhpty thnn., 7:

3bn.’ +7 (727) 227-98-55/56

E-mail: kazakhstan@grundfos.com  E-mail: kazakhstan@grundfos.com
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