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Mocksa
109544, Mocksa
yn. LkonbHas, 39-41. cTp.1
Ten.: (495) 564-88-00
(495) 737-30-00
dakc: (495) 564-88-11
e-mail: grundfos.moscow @grundfos.com

ApxaHrenbcK

163000, ApxaHrenbckas obnactb
ApxaHrenbck

yn. MNonosa, 17, og. 321
Ten./dakc: (8182) 65-06-41
e-mail: arkhangelsk @grundfos.com

BnaguBocTok

690003, BnagusocTok

yn. BepxHenoptoBas, 46, og. 510
Ten.: (4232) 61-36-72
e-mail: vladivostok @grundfos.com

Bonrorpag

400131, Bonrorpag

yn. JoHeukas, 16, od. 321

Ten.: (8442) 25-11-52
25-11-53

e-mail: volgograd @ grundfos.com

ExkaTepuH6ypr

620014, ExatepuHbypr

yn. BaHepa, 23, ogp. 201

Ten./dhakc: (343) 365-91-94,
365-87-53

e-mail: ekaterinburg @ grundfos.com

MpkyTck

664025, NpkyTck

yn. CtenaHa PasuHa, 27, og. 3
Ten./cbakc: (3952) 21-17-42
e-mail: irkutsk @ grundfos.com

KasaHb

420044, KasaHb, a/st 39 (o515 noyThbl)
KasaHb, yn. Cnaprakosckas, 2B, od. 215
Ten.: (843) 291-75-26

Ten./tbakc: (843) 291-75-27

e-mail: kazan@grundfos.com

KemepoBo

650099, Kemeposo

yn. H. Octposckoro, 32, ogh. 326
Ten./dhakc: (3842) 36-90-37
e-mail: kemerovo @grundfos.com

KpacHogap

350058, KpacHogap

yn. Crapoky6aHckas, 118, kopnyc b,
od. 412

Ten.: (861) 279-24-93
Ten./bakc: (861) 279-24-57
e-mail: krasnodar@grundfos.com

PacnpocTpaHsietcs
BECMNNATHO

BbITb OTBETCTBEHHBLIM — HaLLl OCHOBHOM npuHUMn

KpacHosipck

660017, KpacHosipck

yn. Kuposa, 19, oth. 3-22
Ten./tbakc: (391) 212-05-78
e-mail: krasnoyarsk @grundfos.com

Kypck

305004, Kypck

yn. Jlennna, 77 B, odh. 4096
Ten./cbakc: (4712) 39-32-53
e-mail: kursk@grundfos.com

HwxHuii Hosropop,

603000, HwxHwin Horopog,

nep. XonogHsin, 10a, od. 1-4

Ten./caxce: (831) 278-97-05
278-97-06
278-97-15

e-mail: novgorod @ grundfos.com

HoBocuémpck

630099, HoBocmbupck

np-T QvmuTposa, 2, od. 902

Ten./akc: (383) 249-22-22
249-22-23

e-mail: novosibirsk @ grundfos.com

Omck

644099, Omck

yn. VIHTepHaumoHansHas, 14, od. 17
Ten./bakc: (3812) 948-372

e-mail: omsk @ grundfos.com

Mepmb

614000, MNepmb

yn. OpmxoHvkmage, 61, od. 312

Ten./daxc: (342) 217-95-95
217-95-96

e-mail: perm@grundfos.com

MNeTtpo3aBoack

185011, MeTposasopck

yn. Poewo, 3, og. 6

Ten./bakc: (8142) 53-52-14

e-mail: petrozavodsk @grundfos.com

PocTtoB-Ha-[loHy

344006, PoctoB—Ha—[loHy
np-T1 Cokonosa, 29, o¢. 7
Ten.: (863) 248-60-99
Ten./pakc: (863) 299-41-84
e-mail: rostov@grundfos.com

Camapa

443099, Camapa

nep. PenuHa, 4-6a

Ten./dbakc: (846) 977-00-01
977-00-02
332-94-65

e-mail: samara@grundfos.com

Hymatb 0 6yagyLiem — ocHoBa pa3BuUTUA

BHenpaTb HOBOE — MyTb K MAEpPCTBY

CaHkT-leTepbypr

195027, CankT-TleTepbypr
CeepprnoBckast Hab, 44, 6/ "beHya"
oc. 826

Ten.: (812) 633-35-45

dak: (812) 633-35-46
e-mail: peterburg @grundfos.com

Capatos

410005, CapatoB

yn. bonbluas Caposasi, 239, od. 418

Ten./bakc: (8452) 45-96-87
45-96-58

e-mail: saratov@grundfos.com

TiomeHb

625000, TtomeHb

yn. Xoxpsikoea, 47, o. 607
Ten./dakc: (3452) 45-25-28
e-mail: tyumen @grundfos.com

Ydha

450064, Ydba, a/a 69 (ons noyTbl)
BusHec-ueHTp, yn. Mupa, 14, og. 801-802
Ten.: (3472) 79-97-70

Ten./ipakc: (3472) 79-97-71

e-mail: grundfos.ufa@grundfos.com

Xab6apoBck

680000, Xabaposck

yn. ®pyHze, 22, od. 407

Ten.: (4212) 41-50-30
Ten./tbakc: (4212) 41-50-33
e-mail: khabarovsk @grundfos.com

Yensa6uHck

454080, YenabuHck

np-T JlennHa, 83, ogp. 313

Ten.: (351) 265-55-19
e-mail: chelyabinsk @ grundfos.com

flpocnasnb

150003, Apocnaenb

yn. Pecny6nukanckas, 3, kopn.1, og. 403
Ten./bakc: (4852) 58-58-09

e-mail: yaroslavl@grundfos.com

MuHck

220123, MuHck

yn. B. Xopyxe#, 22, oth.1105

Ten./cpakc: 8 10(375 17) 233-97-65
233-97-69

e-mail: minsk @grundfos.com
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O6uwue ceepgeHus

MTR(E), MTH, MTA

BeepeHue
B OaHHOM KaTtasnore npepcraBieHbl HacoChbl cepwﬁ
MTR, MTRE, MTH 1 MTA.

TMO2 8540 0404

Puc.1 Hacocel MTR, MTH n MTA

Hacocbl MTR, MTH n MTA npefctaensioT co6ou
BEepTUKallbHble MHOrOCTyrneH4YaTble LeHTPOOeXHble
Hacocbl MONYMOrpy>XHoro Tuna, npegHasHayYeHHble
0N MepekaymBaHus XMOKOCTEM B cucTemax
OXNaXOeHUs  MHCTPYMEHTa  MEeTannopexyLymnx
CTaHKOB, B CUCTEMax ydaneHus KoHOeHcata u Ans
OPYrux aHanorn4HbIx obnacren.

Hacoc npepgHasHaveH [ns YCTAHOBKM HaBepxy
rmgpo6aka, nMpy 3TOM HacoCHas 4acTb MOrpyXXeHa B
paboyyto XUOKOCTb.

Hacocbl MTR, MTH n MTA komnanumn Grundfos npea-—
CTaBeHbl PALOM HAaCOCOB Pa3nMyHOro Turnopasmepa
N C pasfnnMyHbIM KOIMHECTBOM CTYNeHen A obecne—
YeHus Tpebyemoro pacxoga, JaBfieHNs N HEOOXOAN—
MOW ANMHbI NOTPY>XXHOM YacTu.

Hacoc cocTonT 13 fByX OCHOBHbIX KOMMOHEHTOB: 311e—
KTpoZBuraresns v HaCOCHOM YacTu. OneKTpoaBuraTesib
npeacTaenser coboi CTaHOapTHbIA 3NeKTpoaBUra—
Tenb MG Grundfos, cnpoeKTMpOBaHHbIA B COOTBETCT—
BMK co cTaHgapTamu EN.

HacocHas 4acTb COCTOMT M3 ONTUMasIbHO CrPOEKTU—
pOBaHHOW rMapaBInMyecKon Yactu (paboyme kamepsbl ¢
KpblnbYaTkamu), hoHaps SNeKTPOaBUraTens, TPYOHbIX
NPUCOEANHEHUIA PA3NIMYHOIO TUMNa N OPYrux YacTen.

MTRE - cepust HACOCOB C BCTPOEHHbIM YaCTOTHbIM
npeo6pasoBatenem

TMO2 8537 0404

Puc. 2 Hacocbl MTRE

Hacockl MTRE co3paHbl Ha ocHoBe HacocoB MTR.

OTnnunTenbHOM 0CO6EHHOCTLIO HAacocoB cepuii MTRE
oT MTR saBnsatoTcs anektpogsurareny. Hacocsl MTRE
OCHallleHbl  3fieKTpodBuratenemM ¢  4acTOTHbIM
perynmposaHMemM CKOpOCTW BpaLLeHus.

Onektpogsuratens Hacoca MTRE npegcrasnset
cobon anektpopsuratens MGE komnannm Grundfos,
pa3paboTaHHbIN B COOTBETCTBUM CO cTaHaapTamm EN.

C nomOLLbI0 4aCTOTHOIO perynumpoBaHvs obecrnedm—
BAETCH MIaBHOE PerynvpoBaHve 4acToTbl BpaLLEHWS
anekTpogBuratens, 4YTo OenaeT  BO3MOXHbIM
3KcnnyaTauuilo Hacoca B [OCTaTOYHO LUMPOKOM
OnanasoHe paboumx xapakTepucTuk. [naBHas pery—
NMPOBKA 4acTOTbI BPALLEHWS 3NeKTpoaBMraTensi no3—
BONSET TOYHO HACTPOUTL XapakKTEPUCTUKY Hacoca A0
TpebyemMoro 3Ha4eHusl.

MaTepvanbl Hacoca aHanoru4Hbl Martepuanam
HacocoB MogesibHoro psga MTR.

Moyemy umeHHo Hacoc MTRE?

Hacoc MTRE - 310 ngeanbHbIii BbIGOP, ECINIY HEO6X0—
JVMO:

* 06ecneynTb perynupyemMbii pexum paboTbl npu
N3MEHSIIOLLIMXCHA NapamMeTpax CUCTEMb;

* roAanep>XaHue NnoCTOsIHHOrO AaBNeHNs;

*  BO3MOXHOCTb AMCTAHLMOHHOrOo 0O6MeHa AaHHbIMU
mexgy Hacocamm n SCADA crcTemoi.

MMoBbieHne  Npou3BoOAMTENBHOCTM  Gnaropaps
PerynvMpoBaHuio  4acToTbl  BpalLeHust  MMeeT
crnefytoLLme NpenmMyLLECTBa:

*  3KOHOMMUSI BNEKTPOSHEPT UM

*  ONTUMASIbHbBIA PEXUM IKCTTyaTaumm

* perynMpoBaHMe W KOHTPOSiIb XapakTepucTUK
Hacoca.
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O6uwue ceepgeHus

MTR(E), MTH, MTA

Iuana3oH xapakrepuctuk — MTR, 50 'y
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O6uwue ceepgeHus MTR(E), MTH, MTA

HOvana3oH xapakTepuctuk — MTH, 50 'y
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O6uwue ceepgeHus

MTR(E), MTH, MTA

O6nacTtu npMMeHeHus

NMpumeHeHne

MTR(E) MTH MTA

TOKaprIe CTaHKu

ONeKTPO3PO3UOHHbIE CTaHKM

LLinndosanbHble cTaHKM

TpaHcnopTepbl A yaaneHus CTPYXKU

LleHTpbl MexaHOO6paboTKM

OxnaxparoLye ycTponcTea

npOMbILLIJ'IeHHbIe MaLUWHbI Ang NpoMbIBKU

CucTeMbl ounbTpaumm

e Hacoc nogxogut ons NPUMEHEHUA.

MNMpumepbl npuMmeHeHns Hacocos MTRE

Hacoc MTRE sBnsieTcs naeanbHbIM peLleHneM ans
pasnnyHbIX 061acTer NPUMEHEHUs, AN KOTOPbIX
TpebyeTca MNepPeEMEHHbIA pacxof Mpv MOCTOSHHOM
LaBneHnm.

B 3aBMCMMOCTM OT Xapakrepa MpUMEHeHUsT Hacoc
obecrneymBaeT SKOHOMWUIO SHEPrvM, MOBbILLIEHHOE
y,D,O6CTBO nnn ycoeepLueHCTBOBaHMe TexHOoJ1Iorn4ec—
KOro npotecca.

MNMpumeHeHne HacocoB MTRE B npoMbILuneHHOCTH

B npoMmbIneHHOCTN  Mcnonb3dyeTcsa  60/bLIoe
KONMYECTBO HACcOCOB N5l pasHbiX ob6nacten
npvMeHeHus. Bcnedctane yXecToueHus TpeboBaHui,
NpeabsBsemMbIX K MPOU3BOAUTENIBHOCTU U PEXUMY
(PYHKLIMOHMPOBaHMS HACOCOB, HACOCHI C perynuposa—
HMWEeM YacToTbl BpaLleHnsi CTaHOBATCSH HEOOXOAMMOC—
TbHO BO MHOMMX cdepax MpUMEHeHUs.

Hwxe npvBefeHbl HEKOTOPbIE 0651AaCTU MPUMEHEHWS
Hacocos MTRE.

MocTosiHHbI Hanop
e CuCTeMbI NPOMBIBKM U T.M.

Mpumep: B NpOMbIWMEHHBIX CUCTEMAX MPOMbIBKM
HacoCbl C BCTPOEHHbIM [ATYMKOM  [OaBfeHUs
NPUMEHSAIOTCH AN NOAAEPXaHUs  MOCTOSIHHOrO
[aBneHus B cuctemax Tpybonposogos. OT gartymka
Hacoc MTRE nony4aet BXogHOWM curHasn 06 n3MeHeHnm
paenenHus. B oteeT Hacoc MTRE perynupyet yactoTy
BpalleHnss C Uenblo BbIPABHMBAHWA OABJIEHMS.
MocTosiHHOE [aBneHne CTabunmM3npyeTcst B COOTBET—
CTBWW C 3apaHee YCTaHOB/EHHbIM 3HAYEHUEM.

MocTosiHHas Temnepatypa
¢ [IPOMBbILLNEHHbIE CUCTEMbI OXNaXKAEHMS U T.N.

Mpumep: B NPOMbILLSIEHHBIX CUCTEMAX OXaXAeHWus
npumeHeHne HacocoB MTRE, ocHaLLEeHHbIX AaT4MKOM
TemnepaTypbl, 06ecnevnBaeT noanep>xaHne nocTosH—
HOM TemnepaTtypbl U CHWXKEHWE SKCMyaTalunOHHbIX
3aTpaT Mo CPaBHEHWMIO C Hacocamy 6e3 4aCTOTHOMo
perynMpoBaHusi.

Hacoc MTRE HenpepbiBHO perynupyetr CBOKO
NMPOU3BOAUTENIBHOCTL B COOTBETCTBUM C UBMEHEHUAMM
TemnepaTypbl XUOKOCTU, LMPKYIIMPYIOLLEN B CUCTEME
oxnaxgeHus. TakuMm 06pasoMm, YeM Huxe noTped—
HOCTb B OXNaXOEHUW, TeM MeHbllee KONMMYecTBO
XWOKOCTU 6YLET LMPKYNUPOBATL B CUCTEME, U HA060—
poT.

MoCTOsHHbI YPOBEHb
* CucTeMbl yaaneHusi KoHaeHcata v T.n.

I'Ipumep: B cucremax yhaneHnsa KoHgeHcata BaXHO
MMETb BO3MOXHOCTb OTCNeXwuBaTb U perynmpoBaTb
pa60Ty Hacoca C uenibio nogaep>XxaHmua noCTtoaHHOIro
YPOBHA KOHOEHCaTa B CUCTEME.

Hacoc MTRE, ocCHalleHHbI [JaT4MKOM YPOBHS,
KOTOpbI/ yCTaHOBMEH B pe3epByape Ans cbopa
KOHZeHcaTa, NO3BONSIET NOAAEPXMBaTb MOCTOSIHHbIN
YPOBEHb XWUOKOCTU.

[MOCTOSHHBIA  YPOBEHb XWOKOCTU obecrneyusaeT

oNnTMMasbHOEe 1 SKOHOMUYHOE (DYHKLIMOHMPOBAaHME B
pesynbTare cTabunbHOrO NPOM3BOACTBA.
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O6uwue cBepgeHus

MTR(E), MTH, MTA

O6nacTt npMMeHeHus

MopenbHbIv psp

MTR 1s

MTR,
MTRE 1

MTR,
MTRE 3

MTR,
MTRE 5

MTR,
MTRE 10

MTR,
MTRE 15

MTR,
MTRE 20

MTR 32

MTR 45

MTR 64

50 Ny

HomMuHanbHbI pacxog, [M*/4]

0.8

1

3

5

10

15

20

32

45

64

HomumHanbHbIn pacxog, [1/MuH]

13

17

50

83

167

250

333

533

750

1067

[vnanasoH Temnepatyp, [°C]

—20 0o +90

MakcumanbHbin KN Hacoca, %

35

48

58

66

[ 70

72

72

76

| 78

[ 80

Hacocbl MTR

[vana3oH pacxoga, [M¥/4]

0.3-1.3

0.7-2.4

1.2-4.5

2.5-8.5

5-13

8.5-23.5

10.5-29

15-40

22-58

30-85

[rana3oH pacxoaa, [n/MuH]

5-22

12-40

20-75

42-142

83-217

142-392

175-483

250-667

367-967

500-1417

MakcumasbHbIn Hanop, [6ap]

20

22

23

24

23

23

24

22

19

14

MoLLHOCTb anekTpogsurartens, [KBT]

0.37-1.1

0.37-2.2

0.37-3.0

0.37-5.5

0.37-7.5

1.1-15.0

1.1-18.5

1.5-22

3.0-30

4.0-30

Hacocbl MTRE

[vana3oH pacxoga, [M¥/4]

0.3-1.3

0.7-2.4

1.2-4.5

2.5-8.5

5-13

8.5-23.5

10.5-29

15-40

22-58

30-85

[rana3oH pacxoaa, [n/MuH]

5-22

12-40

20-75

42-142

83-217

142-392

175-483

250-667

367-967

500-1417

MakcumasbHbIn Hanop, [6ap]

22

24

23

23

24

22

15

11

MoLLHOCTb anekTpogsurartens, [KBT]

0.37-11

0.37-2.2

0.37-3.0

0.37-5.5

0.37-7.5

1.1-15.0

1.1-18.5

1.5-22

3.0-22

4.0-22

Tunbl MaTepuanos

®oHapb anekTpopsuratens/
rofioBHas YacTb Hacoca:
4yryH (EN/DIN 0.6020)/
4yryH (EN/DIN 0.7050)

DoHapb anekTpoasuratens/

ronoBHas 4acTb Hacoca:
Hepxasetowas ctanb (EN/DIN 1.4408)/
Hepxasetowas ctanb (EN/DIN 1.4408)

Tpy6HbIe coeanHeHns

Union

G 1Y

G 1'%

G 1'%

G1's

G2

G2

G2

®dnaxey

DN 65

DN 80

DN 80

KBagpaTHbin chnaHew,

Rp 170

Rp 170

Rp 170

Rp 170

[nvHa norpyxHow 4Yactu [Mm]

MTR 50y

160-772

160-772

160-772

169-979

148-748

178-853

178-853

223-1063

244-1044

249-1074

MTRE 50y

214-772

214-772

214-772

169-979

148-748

178-853

178-853

223-1063

244-564

249414

TopueBoe ynnoTHeHne Bana

HUUVID

HUUE

HUUKID

HQQEM

HQQVD

O
iy

TONbKO Ons AnoHun
Mo 3anpocy.

o
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O6uwue ceepgeHus

MTR(E), MTH, MTA

MopenbHbIn psg — MTH

MopenbHbIN psag MTH 2 MTH 4
50 'y

HomuHanbHbIN pacxog, [M3/4] 2.5 4
HomuHanbHbIN pacxof, [1n/MuH] 42 67
[vana3oH Temneparyp, [°C] —10 go +90
MakcumanbHbii KN4 Hacoca, % 68 66
[vana3oH pacxoga, [M*/4] 1-3.5 1-8
[nanasoH pacxopga, [J1/MuH] 17-58 17-133
MakcumarnbHbIM Hanop, [6ap] 10 5
MoLuHocTb anekTpogsurarens Ps, [kBT] 255-1371 340-1340
Tunbl maTepuanos

"onosHas YacTb Hacoca:

ayryH (EN/DIN 0.6020) ° °
HepxaBsetowas ctanb (EN/DIN 1.4408) o o
Tpy6Hble coegUHEHUs

Union Rp % | Rp %
[AnuHa norpy»Hou Yyactu [Mm]

[nvHa norpy>Hon 4actu [Mm] 145-289 | 145-307

TopueBoe ynnoTHeHWe Bana

Auuv

AUUEMD

M o 3anpocy.
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O6uwue cBepgeHus

MTR(E), MTH, MTA

MopenbHbIv psg — MTA

MogenbHbIl pag MTA 3 MTA 4 [ MTAD 7 - 1 Bbixog | MTAD 7 — 2 Bbixoga
50 'y

HomuHanbHbIN pacxof, [M3/4] 3 4 7 7
HomuHanbHbIN pacxop, [n/MuH] 50 67 117 117
[OnanasoH Temnepartyp, [°C] —10 go +90

MakcumanbHbi KIMNA Hacoca, % 29 31 36 36
[vanasoH pacxofa, [M*/4] 0-7.2 0-9 0-15 0-30
[vana3oH pacxofa, [n/MuH] 0-120 0-150 0-250 0-500
MakcumarnbHbIv Hanop, [6ap] 0.8 1 1 1
MoLuHocTb anekTpogsurarens, [KBT] 0.22-0.32 0.36-0.56 1.05-1.60 1.05-1.60
Tunbl maTepuanos

["onoBHas YacTb Hacoca:

ayryH (EN/DIN 0.6015) ° ° ° °
Tpy6Hble coeAuHEeHUs

Union Rp ¥s | Rp ¥s | Rp 1'/ Rp 1's
[AnuHa norpy»Hou Yyactu [Mm]

[nnHa norpyxHoit 4actu [Mm] 180 | 250 | 250 250

o
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Oé6wue cBepgeHUd

MTR(E), MTH, MTA

Hacocbl MTR n MTH

OnekTpofsuratenb \

0eAMHUTENbHAA
Topuesoe ynnoTHeHve
Bana

Pa6o4ee Koneco

TMO2 8536 0404

Puc.3 Hacoc MTR

Hacoc npepctaBnseTr cobor BepTMKasbHbIA MHOMO—
CTyMeH4YaTbIM LLEHTPOBEXHbIA HACOC MOMYMNOrpPy>XHOro
TUNa ¢ MeEXaHNYeCKUM TOPLIEBbIM YMNIOTHEHNEM Bana
B COOTBETCTBUM cO cTaHgapToM EN 12 756.

Pa3mepbl MOHTaXHOro naHua COOTBETCTBYOT
craHgaptam DIN 5440.

Komnanua Grundfos npegnaraet cnegytolime Turbl
TPYOHbIX COeauHeHuA ansa Hacocos MTR:

PervoH | CoeguHeHne | Kog OnucaHue
Espona | Union G TpybHas pAronmoBas pesbba
(napannensHas)
®dnaHey, DIN ®dnaHuUeBoe coeaHeHne
fAnonnsa | KeagpatHbin | — CoepunHeHve ¢ KBagpaTHbIM
hnaxew dnaHuem
CLIA Union NPT Tpy6Has pessba NPT
(cTaHpapTHas Tpy6Has
pesbba)
®naHey, ANS| | ®naHueBoe coeauHeHne

KoHCTpyKUMen Hacoca npedyCMOTpeHo paboyee
KOMeco 3aKpbITOro Tuna, YTo obecrneyvBaeT OnTU—
MasbHbI rugpasnuydeckuii KM v MuHUManbHoe
3HepronoTpedeHme.

Hacocebl npenctaerieHbl B OBYX UCMNOJIHEHUAX:

L4 CTaH,D,apTHbIIZ pan ¢ 4acTtaMK, BbINOJIHEHHbIMU U3
YyryHa 1 HepXKaBetoLLen CTanu, KOHTaKTUPYoLLM—
MW C nepekavnBaemMon cpeow;

° ucnonHeHve u3 Hepxasetowlen ctann (MTRI):
4YacTW, KOHTAKTMPYIOLUME C MepekavynBaemMon
Cpenou, BbIMOMHEHbI U3 HEpXXaBeloLlen cranmm
EN/DIN 1.4301.

Mpumeyanue: Hacocel B ucnonHeHnn MTRI npymve—
HSOTCA C arpeccMBHBIMU MepeKa4nBaeMbIMm XMOKO—
CTAMM.

Hacocel MTH o6opypoBaHbl anekTpogsuratesniem
Grundfos ¢ eguHbIM BanomM HaCOCHOW 4Yactu 6e3
COeOMHUTENBHOM MYdIThbl, 4TO O6ecrneYmBaeT KOM-—
MaKTHOCTb KOHCTPYKLMM Hacoca.

B 3aBMCUMOCTM OT FyOGUHbI KOHKPETHOro 6aka wuam
pesepByapa O/mHa NOrpy>XHOM HYacTu Hacoca MOXET
N3MEHSATBLCS NYyTEM UCMOSIb30BaHUS MYCTbIX Kamep.

CTsKHble MnaHku

Hacocbl MTA

Hacocbl MTA npefctaBnsiioT cob6ori OfHOKaMepHble
W [OBYXKamepHble BepTUKallbHble LEHTPOGEXHbIE
Hacockl (MTAD). Hacoc MTAD vmeeT aBa OTAemNbHbIX
BbIXOLHbIX OTBEPCTYS.

KoHcTpykumen HacocoB MTA  npedyCMOTPeHO
NPUMEHEHWe paboyero Koneca OTKPbLITOro Tuna Ans
MCMOMNb30BaHNA B HE(MIbTPOBAHHbIX OXJIXKAAOLLMX
XXNOKOCTAX.

Hacoc noctasnseTca ¢ 4-Mm cetHaTbiM OUILTPOM,
YCTaHOBJIEHHbIM Ha BCacblBaloLLiEen 4acTu Hacoca B
COOTBETCTBUM C TpeboBaHMaMM Mapkunposky CE. Mpu
Heo6Xo0AMMOCTH, MOMb30BaTellb  MOXET  CHATb
ceTyarblt PUnbTp.

Pa3mMepbl MOHTaxHbIX (bflaHUEB COOTBETCTBYIOT
ctaHgaptam DIN 5440/ JEM 1242.

B Hacoce MTA oTcyTCTBYET TOPLIEBOE YNIOTHEHWE Basa.
AneKTtpopasuratenb
Hacocbl MTR(E) u MTH

Hacocbl MTR 1 MTH o6opyfoBaHbl CTaHAApPTHbIMM
OBYXMNOSMOCHbIMM apuratensmmn mogenn MG Grundfos
B repMETUHHOM WCMOJSTHEHMM C BO3QYLLUHbIM OXTaXKae—
Huem. OCHOBHbIE pa3mepbl 3NeKTPoABUraTens cooT—
BeTcTBytoT cTaHgaptam IEC, DIN u 6putaHckomy
CTaHgapTy.

[onyckn Ha 3neKkTpuyeckne napameTpbl — COMacHo
EN 60034.

Hacocbl MTH o6opynoBaHbl anekTpoasuraTenem
Grundfos, B KOTOPOM B Ka4ecTBe Bafia Hacoca Mc—
Monb3yeTcs 0Cb poTopa.

Onektpogsuratens MTH npegcraesnseT cob6on cTaH—
LApTHbIA  OBYXNomocHbIi gBuratens Grundfos B
repMETUHHOM WCMOSIHEHUM C BO3AYLLUHLIM OXJaXae—
HMEM, UMEIOLLIMM OCHOBHbIE pa3Mepbl COrfacHO CTaH—
pgaptam IEC, DIN n 6putaHckoMy ctaHgapTy.

0603Ha4eHue Oo 4 kBT:
ans Hacoco MTR Ot 5,5 KBT:
MUCMONHEHUS

Knacc nsonsumm F

Knacc achdpexktmBHocT | EFF 1
(0.37-0.75 kBT are EFF 2)

Knacc sawutbl MTR: 0.37 go

7.5 KBT IP 54

MTR: 11 go 30 kBt IP 55
Hanpspkenvie P21 0.37-1.5kBT:  3x220-240/380-415B
nutanus, 50 My P2: 2.2-7.5 kBT: 3 x380-480B
(npegen ponycka £10%) | P2 11— 22 kBT: 3 x 380/415 B

UmeroTcs Takxe Hacocbl MTR gns

Hanpspkenvie 3 x 200-220/346-380 B
nutaHus, 50 'y

Hacocbl MTR Takxe noctaBnsoTca ¢ 3M1eKTpoasura—
Tenem c perynupyemMon 4actoton, mogenm MGE.
Onextpogeuratens MGE npepctaenset cobow ctaH—
LapTHbIA  OByxnontocHbIi asuratens Grundfos B
repMETUYHOM WCMOJSIHEHWUN C BO3[QYLUHbIM OXNaXKOae—
HVYEM, MMEIOLLMM OCHOBHbIE pas3mepbl COrflacHo
crangaptam [EC, DIN n 6putaHckomy cTaHOapTy.

MpuMeyaHune: faHHble 3MEKTPOOOOPYOOBAHUS KaX—
poro Hacoca MTR(E) npefcrasneHsl B pa3gene “HdaH-

Hble anekTpoasurarenen”, cM. Ha cTp. 71-73.
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O6uwue cBepgeHus

MTR(E), MTH, MTA

MapameTpsbl aneKkTpoobopyanoBaHus Hacocos MTH

0603Ha4eHune
MUCMNONHEeHUs ans
HacocoB MTH

o 4 kBT:
Ot 5,5 KBT:

Knacc nsonsiumm F

Knacc adpcpektvBHocTM | EFF 2
EFF 1 - no 3anpocy

Knacc 3awmtbl IP 54
Hanpsxenve nutanns, | Eepona: 3 x 220-240/380-415 B
50 My (Mpepen Anoxus: 3 x 200-220/346-380 B

ponycka +10%)

MapameTpbl 31EKTPOO6OPYAOBaHUS
HacocoB MTRE

0603Ha4eHne
MCMOJNHEHMs

Ho 4 kBT:

Ot 5,5 KBT:
Knacc nsonaumm F

Knacc ahcpektneHocTn | OpHodhasHble: EFF 2
TpexdasHble: P2: 0.75-7.5 kBT: EFF 1
TpexdasHble: Pa: 11-22 kBT: EFF 2

Knacc 3awmhbl IP 54
CraHpapTHoe OpHodhasHbI
HanpsxeHue 0.37 kBt o 1.1 kBr, 1 x 200-240 B, 50/60 I'yy

npu yactote 50 Iy TpexdasHbin

0.75 kBt o 1.1 kBr, 3 x 380480 B, 50/60 'y

1.5 kBt 10 7.5 kBT, 3 x 380-480 B, 50/60 'y

11 kBt o 22 kBT, 3 x 380-415 B, 50/60 I'y

0  no 3anpocy.

Mo 3anpocy MOCTaBNATCA 3MEKTpPoABUraTenn KoM—
naHun Grundfos ¢ attectaumert CUR, BbINoOnHeHHOM
komnaHuen Underwriters Laboratories Inc. B
cootBetcTBum ¢ UL 1004 Electrical motor standard.

Mo ctangapTy Bce anekTpopsurarenn mopenen MGE
n MLE noctasnsitotes ¢ attectaumeit CUR.

Hacocbl MTA

Hacoc o6opyfoBaH anekTpoasuratenemM B repmeTuy—
HOM UCNOJIHEHUN C BO3AYLLUHbIM OXNaXKOeHeM.

MapameTpbl I1EKTPOO6OPYyAOBaHUS

Knacc nsonsiumm

F
Knacc agpcpektmeHoct | EFF 2

Knacc 3aurbl IP 54

CraHpapTHoe MG 63

HanpsbxeHue npu 0.18 kBT o 3 x 220-240/380-415 B

yactote 50 'y 0.25 KBT.. 3 x 200-220/346-380 B
MG 80
0.75 kBT oo 3 x 220-240/380-415 B
1.1 kBT.... 3 x 200-220/346-380 B

Mo 3anpocy NpefoCTaBnsAtoTCA Apyrue 3HaveHus
HanpsKeHNs.

3awumTa anekrpoasurartens
Anektpogsuratenu MG

OpnHodhasHble aneKTpoaBMraTeNiu MMeroT BCTPOEHHbIN
TEepMOBbIKNIO4aTeNb [NA 3aluMThl OT Meperpesa
(IEC 34-11: TP 211).

TpexdhasHble anekTpogBuraTeny OOSMKHbI MOOKIHO—
4aTbCsa K MycKaTento 3MeKTPOABUraTens B COOTBETCT—
BUW C MECTHBIMM HOPMamu 1 Mpasuiamu.

TpexdasHble anekTpopsuraten komnaHum Grundfos
MOLLIHOCTbI0 3 KBT 1 6051ee MMetoT BCTPOEHHbIA TEPMUCTOP
(PTC), otBeqatoLmin TpeboBaHuam DIN 44 082.

OnekTtpopsuratenu MIGE

Hacocbl MTRE He TpebytoT BHELIHEN 3aluTbl
anekTpoasuratens. Anektpoasuratens MGE umeet
TEMOBYO 3aLUMTY OT NPOACIDKUTENBLHOW Neperpy3Ku
N 6NOKMPOBKMN.

BapuaHTbl NONOXEeHUs1 KNeMMHOW
KOpPOOKMU

Mo cranpapty kKnemmHas Kopobka HacocoB MTR(E) u
MTH moHTUpyeTcs B no3uumm 6, 0gHaKO BO3MOXHbI U
Lpyrvie BapuaHTbl €e NOSOXEHMS.

MpumeyaHue: Ha Hacocax MTH knemmHas kopo6ka
He MOXeT ObITb YyCTaHoBfleHa B nosvuun 12,
MOCKONbKY Takoe pacrnosioXeHne He npegycMOTPeHO
KOHCTPYKLIMEN KOPOOKM.

Ha Hacocax MTA knemMmMHas Kopobka MOXET MOHTU—
poBaTbCA TOMLKO B MO3ULMK 6.

TMO2 7828 4103

{ {

Moanums 6 Moavums 9  Mo3nums 12 Mo3numsa 3
CraHpapTHOe

nonoxeHwue

Puc. 4 T[lonoxeHve KNemMMHON KOPOOKH

o
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O6uwue ceepgeHus

MTR(E), MTH, MTA

LLlymoBble xapakTepucTukKu
Hacocbl MTR(E)

OnekTpopasurartenb, KBT | YpoBeHb 3BYKOBOro paBneHus
[AB(A)], 50 'y
1.5 <70
2.2 <70
3.0 <70
4.0 73
5.5 73
7.5 73
11.0 80
15.0 72
18.5 72
22.0 70
30.0 70

Hacocbl MTH u MTA

Bce Hacocbl MTH 1 MTA umetoT ypoBeHb 3BYKOBOIO
naenenust Hxe 70 ob (A).

TopueBoe ynnoTHeHne Bana

Pa6ounin onanasoH TOPLEBOro YrnOTHEHUS 3aBUCUT
OoT pabo4yero pJdaeneHusi, Tuna Hacoca, Tuna
YNIOTHEHWSA Bana 1 TEMNepaTypbl XUOKOCTM.

TemnepaTtypa Opr)Karou.l.eﬁ cpeabl
Onektpopgsuratenu 0,37-0,75 kBT

(EFF 2, MG): makc. +40°C
Onextpogeuratenn 1,1-11 kBT
(EFF 1, MG): Makc. +60°C
Onextpogsurarenun 15-30 kBT
(EFF 1): Makc. +55°C

M3-3a HWM3KOW NSIOTHOCTM BO3Ayxa, NPUBOIALLEN K
CHWXEHMIO  OXNaXKpatoLlero  BO3LAENCTBUSA  Ha
SneKTpoaBUraTen Npu Temnepatype OKpyXatoLlen
cpefpbl CBbiEe MakCUMalmbHbIX 3HAYEHUA WAKM Mpu
yCTaHOBKe asiekTpoasurarens Ha sbicote 1000 M Hag
YPOBHEM MOPS, HEOOXOAMMO CHMXaTb MOLLHOCTb
anekTpogsuratens (Pz). B Takux crnydasix MOXeT 6bITb
LienlecoobpasHbIM MCMoSb30BaHWe 3NekTpoaBuraTens
MOBbILLEHHOW MOLLHOCTMU.

PZ
(%] :
100 -
9 <

80 FARNSON

4

70 \§
60
50

20 25 30 35 40 45 50 55 60 65 70 75 8Q
t['C]

T T T T
1000 2250 3500 4750 M

TMO3 2479 4405

Puc.5 3aBMcMMOCTb MexXay MOLLHOCTBIO 3MEKTPO—
asuratens (P2) n Temnepatypor oKpy»xato—
LLEN cpelbl/OTMETKON Haf YPOBHEM MOPS.

YcnoBHble 0603HaYeHnsa

Mos. OnucaHue

1 OnekTpogeuratenu 0,37-0,75 kBT (EFF 2, MG)
2 Onektpogeuratenu 1,1-11 kBT (EFF1, MG)

3 OnekTpogeuratenu 15-30 kBT (EFF1)

p [6ap]
30
25
20
1 <
15
B HUUV 8
10 °
1 3
° 5
0 —— ‘ ‘ ‘ ‘ ‘ N
-40  -20 0 20 40 60 80 100 120 s
t['q [
Topuesoe OnucaHue Ovana3oH
yNJIOTHEHUE Temnepartyp, °C
HUUV YRnoTHUTENBHOE KOJbLIO Ot -10°C po +90°C
(kapTpuIXeEBOE
cHanaHcMpoBaHHoe
YNIOTHEHe), Kapoup,
BoMbghpama / kapomn
BoSibthpama, FKM
p [6ap]
30
25
20
<
" AUUV 3
10 <
&
5 =}
3
0 o
40 20 0 20 40 60 80 100 120 140 160 E
t[°q
Topuesoe Onucaxue [uana3oH
YNAOTHEHUE Temneparyp, °C
AUUV YNNoTHUTENbHOE KOMbLIO Ot -10°C po +90°C

C onpaBkou ans
HenoaBM>XHOIro CoeauHeHus,
kapbug sonbgppama /
kap6ua sonbpama, FKM

Mpumep: Kak BMOHO M3 MPUBELEHHOrO PUCYHKA M
0603Ha4eHns1, P> He06X0aUMO yMeHbLLnTL 00 88% B
cnyyae npumeHeHust Hacoca ¢ EFF 1, anektpogsura—
Tenb MG ycTaHoBMeH Ha BbicoTe 4750 M Haf YPOBHEM
mops. MNpy TemnepaType okpyxatowlen cpegbl 75 °C
P. Heob6xoamMmo cHM3UTb A0 80% OT HOMMHamNbHOWM
MOLLIHOCTW.
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O6uwue ceepgeHus

MTR(E), MTH, MTA

BaskocTtb

Hacocbl MTR 1s, 1, 3, 5 MOryT nepekayveaTth XuaKo—
¢t ¢ BaskocTbio go 50 cCt. Hacockl MTR 10, 15, 20,
32, 45, 64 moryT nepekaymsatb o 100 cCr.

I'IepeKaHMBaHme XXWOKOCTEN CO 3HAaYEHNEM MITOTHOCTU
UM KMHEMaTU4eCKOM BA3KOCTU BblilLe, YEM Yy BOAbl,
npueenetr K 3Ha4YUTesibHOMY MafgeHuUto Hanopa,

B nopobHbIx cnyyasix HacoC AOMKEH OCHaLlaThCs
6onee MOLLHbIM dnekTpogsurarenem. B cnydyae
BO3HMKHOBEHWUS1 BOMPOCOB 06paLlanTech B KOMMaHWUIO
Grundfos.

Cnepytowme npuMepbl MOKa3bIBAOT  CHWUXEHME
rmapaBnnyeckmx xapaktepuctmk Hacocos MTR(E),

CHUWXEHWUIO  rMOpaBfIVHECKUX  XapakKTepucTuk u nepekaymBatoLLmx Macmno NAOTHOCTLIO 872 Kr/M®, HO €
NOBbILLUEHUIO eHepron0Tpe6neH|/|ﬂ. pa3HbIMM 3HA4YEHUAMU KMHEeMaTU4eCKOM BA3KOCTH.
A [MTR, MTRE 5-10 Hw F 4 2|2 [MTR, MTRE 5-10 .
== — T3 HmEF - - ] _ | MTR, MTRE 5-10
60 ~_ - 60 [ = =+
~ ~ 60 f -
= ~ — Sls
50 > 50 = [ ~L
/ N ~ 50
40 40
1 N ] N 40
N < N 3
30 N 30 N 30
) Mg g
20 g g 2 g
3 a3 3
10 g 1 g 0 8
0 S 0 S 0 S
0 2 3 4 5 6 Q(m3/M) E 0 1 2 3 3 5 5 Q(Mm3/4) E 0 1 2 3 3 5 QM3/M) E
H(m) [ MTR, MTRE 20-10 HM) [MTR MTRE 20-10
s i gy ' FT9---L ! H(m) MTR, MTRE 20-10
140 < 140 il o R e T
™~ - ~ 140 f—— =
I~ I~ T— I~
120 r 120 - N
\\ '1 N 120 O 3
100 N~ 100 / NG 7T <
N § 100 N
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Puc. 6 CHvxeHve rugpasnmyecknx xapakrepuctnk Hacocos MTR(E), nepekaumsaroLyx Macsno ¢ pasHbiMu

3HA4YEHMAMM KMHEMATUYECKOWN BA3KOCTM.

PacwumcppoBka
Mosuuusa | OnucaHune
1 KuHematunyeckas Ba3KoCTb: 16 Mw?/c
notHocTb: 872 Kr/m®
2 KuHematunyeckas BA3KoCTb: 32 MM?/c
notHocTb: 872 Kr/m®
3 KuHematunyeckas BA3KOCTb: 75 MM?/c
MnotHocTb: 872 Kr/m®

Bornee nogpo6Hyo MHOpMaLMIO O XapaKTepucTMKax
HacoCOoB MpW MepeKayMBaHUn XUOKOCTeNn c 6ornee
BbICOKMMMW O CPaBHEHWIO C BOAOW 3HAYeHUAMU
MIOTHOCTU U KMHEMAaTU4eCKoM BA3KOCTU MOXHO
nony4ntb B WinCAPS.

WIinCAPS npepnctaBnser cobon nporpammy Ans
nogbopa Hacoca, npeanaraemylo  KomnaHuemn
Grundfos.

o
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O6uwue ceepgeHus MTR(E), MTH, MTA

BsaskocTb pa3nnyHbIX macen

MpepncTaBneHHble HUXE KpWBblE MOKAa3blBaKT BA3—
KOCTb pa3/indHbIX Macesl B 3aBUCUMMOCTU OT

Temneparypbl.
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20 40 60 80 100 120 140 160 180 TI[°F]

TMO02 8647 0704

Puc. 7 BsizkocTb pasnuyHbIX Macen B 3aBUCUMOCTM OT TemnepaTypb!

YcnoBHble 0603HAYEHUsI BA3KOCTEW PasfIMYHbIX
macen

Homep Tun macna
Kp1BOWA

PenykTopHoe mMacno

MotopHoe macno (20W-50)

Macno ans rugpasnndeckux cuctem (ISO VG46)
Cma3z04HO-oxJTaXaatoLLas XuULKoCTb
TpaHcdopmaTopHoe mMacno

Macrno ans rugpasnuyeckux cuctem (ISO VG10)
CmMa304HO-OXJTaXAatoLLas XUOKOCTb 1S LW oBaHUs
Macno ans XOHMHroBaHus

(N[O A(wNf—

o
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O6uwue ceepgeHus

MTR(E), MTH, MTA

MoTeps naBnexHus

Bo Bpems paboTbl BO BCEX LIEHTPOOGEXHbIX Hacocax
BO3MOXHbI MOTEPU AABIEHUS.

MpviBEEHHbIE KPMBLIE AEMOHCTPUPYIOT NOTEPU AaB—
NEHVsI AN nepeKkavnBaeMon XUOKOCTU, NpoXoasLLen
yepe3a OfHy nycTylo Kamepy. [lyctas kamepa
NpeacTaBnseT cobor kamepy 6e3 paboyero koseca.

H
[M]

0.13 MTR

0.12 50y
0.1

0.10

-1

1 MTR

0.09

0.08 ] /
] /
0.07

0.06

0.05
0.04

i )/
z:zz . // MTRI1S
0.01 7/'/
0.00—71?4 —t

00 05 10 15 20 25 3.0 Q[m¥v]

L L L L B BRI B
0 10 20 30 40 50 Q [1n/MuH]

TMO2 8546 0404

Puc. 8 T[loTepu gaBneHus paboyer XMaKoCTu,
npoxopsLLei Yepes MycTyto Kamepy.
Hacocbl MTR 1s 1 MTR 1.

[™M]
0.44 MTR
0.40 50y

0.36
0.32 / /

0.28

0.24 | /

0.20

0.16 | / /,
| / /

0.12 ] /

0.08 / /

0.04 //
—

0.00 ;
0 1 2 3 4 5 6 7 8 QImY/y]

TMO02 8547 0404

(RN RN RN N RN RN LR R RS
0 20 40 60 80 100 120 140Q [/MUH]

Puc. 9 T[loTepu gaBneHus paboyen XMaKoCTy,
npoxopsLLei Yepes MycTyto Kamepy.
Hacocbl MTR 3 1 MTR 5.

[™M]
13 MTR

1.2 50 rLl|
1.1

1.0

0.9
0.8 - A/MTRzo,
0.7 /
0.6 /
0.5 /
04 /

0.3 ] MTR 10//MTR15
02 4
0.1

0.0 T T I T T T T T T T
0 4 8 12 16 20 24 28Q[m¥M4]

[Trr T[T rrrr[rrrr[rrrr[rrrr]
0 100 200 300 400 Q [/ MuH]

TMO2 8581 0404

Puc. 10 lMoTepn pasneHus paboyen XUaKocTu,
npoxoasiLLen Yepes Mnycryro Kamepy.
Hacocel MTR 10, MTR 15 1 MTR 20.

Mockonbky B Hacocax MTR(E) 32, 45 n 64 nmetotcs
OTBEpPCTMSI B HanpaBnsloLWMX fonaTtkax, B MyCTbIX
KaMepax 3T1X HACOCOB HE MOTYT NMPOUCXOOMTb NOTEPU
JaBneHus.

o
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O6uwue ceepgeHus

MTR(E), MTH, MTA

Pacyet cHMXeHHOro Hamopa Hacoca C
nycTbIMU Kamepamu
Pacyer noTtepu gaejyieHUA B NYCTbIX Kamepax

M3 BblilLie NpeacTaBneHHbIX KPUBbIX U KPUBONMHEHBIX
rpadMKoB [ns KaxOoro TuMa Hacoca MOXHO
paccuMtaTb CHUXEHHbIA (MPUBEAEHHbIR) Hanop
Hacoca C nycTbIMM Kamepamu.

MpounasecTn pacHeT MOXHO CnegyoLmM 06pasoMm.

Mpumep:

Tun Hacoca MTR 5-18/7
Mopaya (pacxon) Q (paboyas Touka) 6 M/
Hanop (pa6o4as To4ka) 90 m

Bbl6paHHbIf Hacoc — mogenb MTR 5-18/18 ¢ nycTbiMm
Kamepamu B Konuyectse 11 WTyK (CM. paclumdpoBky
TUMOBOro 0603Ha4YeHns Ha cTp. 31).

M3 BbILe NpeacTaBneHHOM KPUBOW NOTEPU AaBneHUs
Hacoca MTR 5 cnefyeT, 4To MOTEpU AaBNEHUs KaXXLOM
nycTon kamepbl npu 6 m*4 coctaenstoT 0,14 m. B
pesynbTarte cymMapHas noteps JaBfieHNs COCTaBMSeT:
cymmapHas noreps gasneHus = 0,14 x 11 =1,54 m.

CHwxeHHbIn Hamop Hacoca MTR 5-18/7 ¢ ydyeTom
noTepb JaBEHNS NYCTbIMM Kamepamim COCTaBseT:
Harnop = 33 — 1,54 = 31,46 m.

3HaveHve Hanopa 33 M nony4aeTcs U3 KpUBOW
xapaktepuctuk gna MTR 5-18/7 (cm. cTp. 45).
MoTteps paBneHus B Kamepax ¢ pabo4mMm Konecom
MoTepn HaBneHus B kamepax C paboyMm KOsiecom
MOXHO paccuMTatb C MNOMOLLbID  CcriefytoLuei
dhopmyIbl:

AH=kxQ?xn

YcnoBHble 0603Ha4YeHUs:

MHoxwutenb | Onucanue

AH pasHoCTb Harnopa, M

Kk KOHCTaHTa

Q pacxop Hacoca, M4

n KONMMYECTBO CTyrNeHew ¢ pabouvMu Konecamm

Pacuet noTepu paBJyieHUs B Kamepax C paﬁquM
KoJsniecom

MTR 5-18/7 nmeeT pacxop 4epe3 Hacoc 6 M4 K
KoHcTaHTy k=0,11.

AH=0.11x6°x7
AH = 27.72 [M]

I'IyTeM CNnoXxeHna OBYyX NOTepb AaBneHus nony4ynum
CyMMapHble nNoTepu aaBneHns B Hacoce:

AHcyM, = AHnycme kamepsi AHKamepblcpaﬁ. KOfIECoM
AHcyM. = 154 + 2772
AHcyM. = 2926 [M]

16
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YnpaesneHne Hacocamu MTRE

MTR(E), MTH, MTA

BapwmaHTbl ynpasneHus Hacocamm MTRE

YnpasneHne ¢ Hacocamn MTRE ocyliectBnseTcs no-
CpencTBOM

*  MaHenu ynpaeneHus;

* nynbTa gMcTaHuUMoHHoro ynpaeneHust (R100 Grundfos);

*  BHELUHWX UMCGPOBbLIX UMM aHanoroBbIX CUrHasoB
yrpaBneHus;

*  uHTepderica WiuHbl RS 485.

YnpaeneHne Hacocamm MTRE 3aknoyaeTcs B
OTCNEXUBAHUM U PEeryinupoBke  OaBlIEHWs,
TEMnepaTypbl, pacxoda WM YPOBHSA XMOKOCTU B
cucTeme.

MaHenb ynpasneHus

[MaHenb ynpasneHus, pacronoXxeHHas Ha KnemMmHOM
Kopobke anekTpoasurartens Hacoca MTRE nossonset
N3MEHSATb YCTAHOBKUN BPYYHYIO.

[one

CBETOBOM

nHOVKaLmm

( N

(==
[=F
O ——

(=11

= @
‘z:/i @/

KoHTponbHble CBETOANO I

> KHorku

TMO0 7600 0404

Puc. 11 Manenb ynpaenexns Hacoca MTRE

I'Iyn bT AUCTAHUMOHHOIO ynpaBJieHus

MynbT aucraHumoHHoro ynpaeneHus R100 nponsso-
antes komnanuenh Grundfos u noctaBnseTcs Kak
MPUHAAIEXHOCTb K HAacocam.

Onepatop B3aumogericteyer ¢ Hacocom MTRE,
Hanpaenas nepefaTyvk UHGPaKpacHoOro curHana Ha
naHenb YynpaefeHus KNeMMHOW KOPOOKW Hacoca
MTRE.

TMOO 4498 2802

Puc. 12 lMynbT guctaHumoHHoro ynpasnenys R100

C nomousto aucnnesn npnéopa R100 MOXHO
KOHTPONMPOBATb M U3MEHSTb PEXUM YNPaBEHNS U
HacTpowkn Hacoca MTRE.

BHeluHWe curHasnbl ynpaBneHus

Ceasb ¢ Hacocom MTRE MOXET OCyLLEeCTBATLCA Ja—
Xe B oTcyTCTBME onepartopa. Ceasb 06ecnevnBaeTcs
nytem nogknoyeHns Hacoca MTRE Kk BHellHen
CUCTEME YMPaBMEHMS M KOHTPONS, MO3BONSIOLLEN
ornepatopy OTCNeXuBaTb W UIMEHATb PEXUM
YMNpaBeHns M yCTaHOBMEHHble paboyMe 3HaveHus
Hacoca MTRE.

LleHTpanbHas
cuctema
ynpaeneHus
,—|
LLvHa ceazm LON
t WHTepdeiic
| LON
MpoTokon cBA3u 8
GENIbus o
[e)]
8
S
t@ Hacoc MTRE =

Puc. 13 lMpurmep LeHTpanbHOM cUCTeMbI ynpaBeHns
¢ untepdericom LON

o
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YnpaeneHne Hacocamu MTRE MTR(E), MTH, MTA

Pexumbl ynpasnenus Hacocamu MTRE

Hacocbl MTRE MoOryT 6biTb MOAKIOYEHbI K BHELLHEMY
[aTurKy, KOTOpbIA MO3BONSET PerynvMpoBatb AaBMeHue,
YpOBEHb, TeMMepaTypy, nepenag TemnepaTypbl Wiau
pacxog.

Hacocbl MTRE MOryT (hyHKUMOHMpOBATL B ABYX PEXn—
Max ynpasneHus: perynupyeMblid v HeperynupyeMbii.

B perynupyemMom pexumMe 3kcnayaTauuMu Hacoc
aBTOMaTW4eckn noLCTpaMBaeTcs Mof  3afaHHoe
3Ha4YeHne perynupyeMoro napametpa. Ha pucyHkax
HWXe TMoKa3aH Hacoc C perynmpoBaHneM pacxopa B
Ka4ecTBe npumMepa perynmpyemoi paboTbl.

B HeperynupyemoMm pexume 9KcrnyaTtauum Hacoc
paboTaeT B COOTBETCTBUM C YCTAHOBMEHHOW paboyert

XapakTepPUCTUKON.
Perynupyemas Heperynupye
paboTa Mas paboTta
H H
~
(2]
=]
<
/ 3
o
g s
=
|_
Qset Q Q
[MOCTOSHHBI MNocTosiHHas
pacxof XapakTepucTmka

Puc. 14 Perynupyembliii 1 Heperynmpyemblii pexxmmbl
akcnnayataumm

Heperynmpyembinn pexvm paboTbl SBASETCA 3aBOO—
CKOW YCTaHOBKOM Hacoca.

[MoMMMO HOpMasIbHOrO pexxumMa padoTbl (MOCTOAHHbIN
pacxon W MOCTOSIHHAs XapakTepUCTMKA) WUMETCS
Takve pexumbl akcrnyataumm kak Stop (OcrtaHos),
Min (MuH.) nnn Max (Makc.).

H

Max

Min

X

Puc. 15 MakcumanbHbie 1 MMHUMAaTbHbIE
XapakTepucTUKn

TMOO 5547 0995

o
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KOHCTpYKLUUS MTR(E), MTH, MTA

Yeptexx MTR(E) 1s, 1, 3 n 5 B pa3pese

jS—

L__

L

105

122

121

Ef_

O

0O 0
TMO02 8687 0704

o
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KOHCTpYKLUUS

MTR(E), MTH, MTA

Yeptexx MTR(E) 10, 15 n 20 B pa3pese

o i
121

TMO2 8687 0704

20
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KOoHCTpYKLUS

MTR(E), MTH, MTA

Yeptexx MTR(E) 32, 45 v 64 B pa3pese

105

SN
% ;
7 :

49— L

51— |

84

TMO2 8689 0704

o
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KOHCTpYKLUUS

MTR(E), MTH, MTA

Cneuncpmkauusa marepuanos — MTR(E)

Mos. HaumeHoBaHue Marepuansl EN/DIN AISVASTM

1a DoHapb 3nekTpoasuraTens YyryH 0.6020 ASTM 25B

2 "onoBHas YacTb Hacoca YyryH 0.7050 ASTM 80-55-06

4 Kamepa

8 Mycpta

121 Hepxatesib ona cet4aToro unbtpa HepxasetoLas crasb 1.4301 AISI 304

45 LLleneBoe ynioTHEHWE PTFE

47 KosbLo noglumnHmka BpoHsa

49 Pa6o4yee koneco HepxasetoLas crab 1.4301 AISI 304

51 Ban Hacoca HepxasetoLas crasb 1.4057 AlSI 431

84 CeTtyatbil hunbTp ria BCaCbIBaOLLIEN NINUHUK, Hepxagselowas crans 1.4301 AISI 304
IMaMeTp OTBEpCTUN — 4 MM

85 Cetyatbil unbTp HepxxasetoLas crasb 1.4301 AISI 304

105 TopueBoe ynnoTHeHve Bana HUUV/HUUE

122 LLHek HepxasetoLas crasb 1.4301 AISI 304

22
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MTR(E), MTH, MTA

KOoHCTpYKLUS

YepTtex B paspese MTH 2

105

70,0 6898 cONL

Y
a 1
1

)

85

23
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MTR(E), MTH, MTA

KOHCTpYKLUUS

YepTtex B pa3pese MTH 4

70,0 1698 CONL

105

k

73

47a
85

GRUNDFOS"’
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KOoHCTpYKLUS

MTR(E), MTH, MTA

Cneumcpukauma matepuanos — MTH 2, MTH 4

MNos. HavmeHoBaHue Marepuanbi EN/DIN AISVASTM

2 "onoBHas 4acTtb Hacoca YyryH 0.6020 ASTM 25B

4 Kawvepa 1.4301 AISI 304

45 LLlenesoe ynnoTHeHvie PTFE (Tonbko MTH 2)

47a KorbLio nogLmnHmKa BpoHsa

49 Pabouee koneco HepxasetoLLan crtanb 1.4301 AlSI 316

51 Ban Hacoca HepxagetoLLan ctanb 1.4057 AISI 431

84 CeTyartbiil ounsTp l—ia BCaCbIBAIOLLIEV NIMHUK, HepaseloLas cTarts 1.4301 AlSI 304
[VaMETP OTBEPCTUA — 2 MM

85 Cetyarbiit ounbTp HepxaBgetoLLan ctanb 1.4301 AISI 304

105 TopueBoe ynnoTHeHWe Bana AUUV

122 LLHek HepxagetoLLan ctanb 1.4301 AISI 304

o
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KOHCTpYKLUUS

MTR(E), MTH, MTA

YepTtex B pa3pese MTH 4

104

49b

84b

TMO02 9074 1804

26
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KOoHCTpYKLUS

MTR(E), MTH, MTA

Cneumcpukauma matepuanos - MTA 3, MTA 4

MNos. HaumeHoBaHue Marepmanbi EN/DIN AISVASTM
2 "onoBHas 4acTtb Hacoca YyryH 0.6015 ASTM 30B
6 Kopnyc Hacoca YyryH 0.6015 ASTM 30B
47 KonbLo nofLumnnHmka PTFE ¢ HanonHeHnem

47d CTOMnopHoe KorbLo HepxasetoLas crasnb 1.4305 AISI 304
48 avika ansa yaHru HepxasetoLas crasnb 1.4401 AISI 316
49 Pabouee koneco HepxagetoLLan ctanb 1.4408 AlSI 316
49b LlaHra HepxaBgetoLLan ctanb 1.4301 AISI 304
84 CeTyarbiit ounbTp, AMaAMeTP OTBEPCTUA — 4 MM HepxasgetoLLan ctanb 1.4301 AISI 304
84b BWHT C LecTUrpaHHbIM OTBEPCTMEM MOA K4 HepxasetoLas crasnb 1.4301 AISI 304
104 KorbLieBoe ynnoTHeHve ByTaaneH—HUTPUNbHbIA Kay4yk

o
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KOHCTpYKLUUS MTR(E), MTH, MTA

YepTtex B pa3spese MTAD 7/7
——
(] [@
U=a . o4
&

47

49b

48

47

47d

49 49
uuuuu -

48 84

TMO1 9676 1804

6 84b
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KOoHCTpYKLUS

MTR(E), MTH, MTA

Cneumcpukaums matepuanos — MTAD 7/7

MNos. HaumeHoBaHue Marepmanbi EN/DIN AISVASTM
2 "onoBHas 4acTb Hacoca YyryH 0.6015 ASTM 30B
6 HwxHUI Kopnyc Hacoca YyryH 0.6015 ASTM 30B
6b BepxHuit kopnyc Hacoca YyryH 0.6015 ASTM 30B
47 KorbLio nogLmnHmKa PTFE ¢ HanonHeHvem

47d CronopHoe KombLo HepxasetoLLan ctanb 1.4305

48 avika ansa yaHru HepxasetoLas crasnb 1.4401 AISI 316
49 Pabouee koneco HepxaBgetoLLan crtanb 1.4408 AlSI 316
49b LlaHra HepxasgetoLLan ctanb 1.4301 AISI 304
84 CeTyarbiit ounbTp, AMaMeTP OTBEPCTUA — 4 MM HepxaBgetoLLan ctanb 1.4301 AISI 304
84b BWHT C LecTMrpaHHbiM OTBEPCTMEM MOA KITHOM HepxaBgetoLLan ctanb 1.4301 AISI 304
104 MacnootpaxarenbHas Lwaiba ByTapgneH—HUTPUBHBIN Kay4yK

o
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PacwundpoBka TMnoeoro

MTR(E), MTH, MTA

0603Ha4eHus
MTR(E) MTR(E)
Mpumep MTR E 32 (s) -2 N1 -1 -A -F -A -HUUV [—ﬁ
Tunosow psf | T
Hacoc co BCTpoeHHbIM
4acTOTHbIM i
perynupoBaHvuem
HomuHanbHbIN
pacxog [M*/4] &
Bce pa6oume koneca ?\J
YMEHbLLIEHHOrO p
avnamvertpa (tonbko anst MTR 1s) KonnyecTtso KonmuecTso =]
KonuyecTeo kamep Kamep )
Konunyecto pabo4mx konec pa60‘-IMX Konec E
Konnyecto pabo4mx konec
YMeHbLLEHHOro aameTpa
Kopg vcnonHeHus Hacoca (A: OCHOBHOE)
Kop Tpy6HOro coeauHeHus
Kop matepuana (A: 0CHOBHOW)
Kop 1cnonHeHys TopLesoro ynnoTHeHWs sana
MTH MTH
Mpumep MTH 2 -6 3 -A -W -A -AUUV
Tunosown pap |
HomuHanbHbIi pacxog [MY/4] @
Konnyectso kamep N\ o
Konndectso paboumx konec T g
[ I [e2]
ﬁf”oﬁggﬂg;” o Konuectso H Konuyectso %
Kop Tpy6HOro coenHeHus Kkamep H ] pa6oq|/|x Konec %
Kop matepuana (A: 0CHOBHO) T a
Kop 1cnonHeHys TopLeBoro ynnoTHeHWs sana
MTA MTA
Mpumep A D 7/7 -250
Tunoson psg;
(MeTannopexyLuye CTaHKw)
Tvn npopykTa
[ByxKamepHbIlt Hacoc O
HomuHanbHbIA pacxog [MY/4] S
MoHTaxHas gnvHa ?
MoHTaxHas %
= " :
2 =

30
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MoHTaXx

MTR(E), MTH, MTA

MonTax HacocoB MTR(E)

Hacocel MTR(E) 1s, 1, 3, 5, 10, 15 u 20 moryt
yCTaHaBNMBATLCA B BEPTMKANbBHOM W FOPU30HTASIbHOM
MONOXEHMM.

Hacocbl MTR(E) 32, 45, 64 npepgHasHayeHbl Ansi
YCTaHOBKM TOJIbKO B BEPTUKAIIbHOM MOOXKEHMNM.

TMO1 4990 1399

Puc. 16 MoHTtax Hacoca MTR(E)

Mpumeyanue: B cnyyae yctaHoBku Hacoca MTR(E) B
rOPV3OHTANTbHOM MONOXEHWW, OPEHAXHOE OTBEPCTUE
B (hoHape O0MKHO ObITb 3aKPbITO NPOOKOR, a CTHKKM
LOMKHbI ObITb MPUKPYYEHbI 3aKPbITEIMK  rakkamm
(4 WwT.) C KONMbLUEBLIM YMIIOTHEHNEM.

3akpbiTas
ramka

TMO2 8043 4503

IpeHaxHoe
oTBepCTME

Puc. 17 [opu3oHTanbHas yctaHoBKa

Hacocbl paccuutaHbl Ha paboTy C  MOSHOM
NMPOM3BOOMTENILHOCTLIO  MPU  YPOBHE  XWUOKOCTH,
pocturarowiem  "A" MM OTHOCUTENIbHO  HWXXHEN
MOBEPXHOCTM ceTHaToro hunbTpa.

IMpu BbICOTE YPOBHS XXMOKOCTM B Npegenax ot A MM o
B MM, OTHOCWUTENBHO HUXXHEN NOBEPXHOCTM CETHATOrO
hunbTpa, BCTPOEHHbIM LUHEK 3aluTUT HAacoc OT
paboThbl “BCYXyt0”.

Mpumeyanue: Hacocbl MTR(E) 32, 45 n 64 He
OCHaLLEHb| LLIHEKOM.

Tun Hacoca A [MMm] B [mm]
MTR(E) 1s,1,3,5 1 8
MTR(E) 10, 15, 20 50 25
MTR(E) 32, 45, 64 70 -

PaccTosiHe Mexay Hacocom W fHuLeM rugpobaka
JOJIMKHO ObITb HE MEHbLLIE 25 MM.

N~

2

| 8| A S

" 25Mm §

g 8

Puc. 18 Hacocbl MTR(E) 1s, 1,315 =
\
|

5

&

g

25 Mm @

/ 8

Puc. 19 Hacocel MTR(E) 10, 151 20 Z

[e0]

X

n

3

” Q

Puc. 20 Hacocs! MTR(E) 32, 45 v 64 g

o
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MoHTaXx

MTR(E), MTH, MTA

MoHTax HacocoB MTH

Hacoc MTH npepHasHaveH Ons YCTAHOBKU TOJIbKO
B BEPTVKASIbHOM MOJIOXEHUM.

]

5 ( —

TMO00 1923 3297

Puc. 21 MoHTax Hacoca MTH

YT06bI HAacoC paboTan Npy HA3KOM YPOBHE XWAKOCTM
(8 npegenax 40 MM OT HWXHENA MOBEPXHOCTU
ceTyaToro unbTpa), HUXE HWXKHEN Kamepsbl
pacnonaratoT LUHeK. Taknum 06pa3oM 06ecrneymBaeTcs
3awmTa Hacoca OT paboTbl BCYXyHO B mpefdenax 25 Mm
OT HWKHEN MOBEPXHOCTM CETHATOro hunbTpa.

PacctosiHe mMexay HacocoM M OHULEM ruapobaka
JOJTKHO ObITb HE MeHbLLE 25 MM.

40 MM

TMO1 7809 4899

s

Puc. 22 MuH1MmarbHOe paccTosiH1e Mexay HacoCOM
1 rngpo6akomM

MoHTax HacocoB MTA

Hacoc MTA npepHasHa4eH O/ MOHTaxa B ruapobake
B BEPTUKASIbHOM MOSIOXEHWN.

TMO1 8522 2203

Puc. 23 MonTtax Hacoca MTA

PaccTtosiHie oT HWXHEN NOBEPXHOCTW Hacoca A0 AHa
rmgpobaka JOMKHO BbITb Kak MUHUMYM 10 MM.

Hacocbl paccunTaHbl Ha paboTy € NOSHOM NPOM3BOAU—
TENbHOCTBIO NPW YPOBHE XUAKOCTU, focTuratoLem "A"
MM OTHOCUTENIbHO HWXHE MOBEPXHOCTM Hacoca,
CM. HMXe.

MTA 3 MTA 4 MTAD 7/7
A MM 35 45 45
MTA 3, MTA 4
% .
| o
Iz &
~
: i3
[*e]
10 S
'_

s

Puc. 24 MvHumarbHoe paccTosiHie Mexay HacoCOM
1 rngpo6akomM

MTAD 7/7

T

)

125

ik

Puc. 25 MuHumarbsHoe paccTosiHie Mexay HacoCoM
1 rngpobakomM

10

TMO1 8658 2203
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MoHTaXx

MTR(E), MTH, MTA

MakcumanbHbIN YPOBEHb XUAKOCTU

Ona sawutbl anekTpoasuratensa Hacoca MTA ot
nepeKkaYBaeMon XMOKOCTU MaKCUMasibHbIA YPOBEHb
XWNOKOCTU B ruapobake [OomKeH ObiTb Ha 20 MM HUXe
BEPXHEN MOBEPXHOCTM rmapobdaka.

Min. 20 Mm

TMO1 9076 1000

Puc. 26 MakcvmManbHbIN YPOBEHb XUAKOCTM

MopknioyeHne aneKTpoo6opyaoBaHms

Hacocei MTR, MTH u MTAD 7/7 moryT 6biTb
o6opynoBaHbl 10-LUTbIPbKOBbLIM  MHOTOBbLIBOAHbIM
pasbemom, Tvn HAN 10 ES.

HazHayeHve MHOroBbIBOAHOMO pasbemMa — YnpocTUTb
MOHTaX 3M1eKTPOOOOPYyaOBaHUA N OBCNYXUBaHWE
Hacoca. MHOroBbIBOOHOM pas3beM npencrabnseT
COBOW YCTPOWCTBO, [FOTOBOE K HeMeONeHHOMY
MPUMEHEHMIO.

Ha pucyHkax HWXe MoKasaHo pacrofioXeHue
MHOrOBbIBOJIHOTO pa3beMa Ha anekTpoasurarene.

MHoroBbIBOHOM
pasbem (HAN 10 ES)

6&“«? %&
-
N q%%f%ég)

TMO1 8715 0700

MHoroBbIBOgHOM
pasbem (HAN 10 ES)

TMO1 8713 0700

Puc. 27 MHorosbIBOHOW pa3beM Ha 3MeKTpoaBura—
Tene mogenn MG komnanum Grundfos

MHOroBbIBOAHOM
pasbem (HAN 10 ES)

TMO2 8518 0304

i |

Puc. 28 MHorosbiBogHoM pasbem Tuna HAN 10 ES

Mo 3anpocy cnepyoLLme 3neKTpoaBMraTeny nocTaBnsa—

t0TCS C MHOrOBbIBOAHbIM pasbemMom (Tun HAN 10 ES):

* 3rieKkTpogsurateny onsa Hacocoe MTR MOLLHOCTbIO
no 7,5 kBT;

* Bce snekTpogsuratenv MTH;

e anektpogsuratenv gns MTAD 7/7.

TexHuyeckue aaHHble gna Multiplug
B tabnuue npencraeneH 0630p Nporpammbl.

Tun |(1s{1[2|3(4 (5|7 |8(10|12|15|16|20|32|45 |64
Hacoca

MTR | x [ x X X X X X[ x[x|x
MTH X X
MTA-D* X[ x X

*  OnekTpopeurateny BCTPaMBAlOTCA B HACOCHI MO-—

CPEeLCTBOM Bana Hacoca / Bana aneKkTpoasuraTens,
T.e 6e3 coeauHUTeNbHbIX YacTel. MHOroBbIBOAHbIE
pasbeMbl MMEIOTCS B HANIMHMM B KQ4eCTBE NpuHap—
NEXHOCTMW.

OnucaHne matepuanoB

Marepuan Onucaxne
Marepuan GD-AISi8Cu3
NoBepxHOCTb lNMopoLukoBas Kpacka

3axuMHas ckoba HepxasetoLasn cranb
Mpoknagka kopnyca | Kayvyk NBR

[unanasoH o o

TemMnepaTypb! Ot -40°C po 125°C

Knacc sawmrbl IP 65 npwm DIN 40050 B 3aKpbITOM NOMOXEHUM
Tvn Han® 10E

Jlorotun Multiplug

TMO020470 0700

DESINA .

o
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MoHTaXx MTR(E), MTH, MTA

Pa3bemMHble coeguHeHus
Pasmepbl

MG 71-80 Pa3bemHble coeanHeHMs ansg NOAKNHOHEHNS
Mo cxeme "TpeyronbHUK"

L1 I_|2

s

8 O 1 2 3 4 5 o] 8

. , S 8 8 S

© {: <t

N o

= & © 5
=) 8 8 s

= © 6 7 8 9 10 O F

CTbIKOBbIE HAKNaaKW Ans NoAKMHYEHNI
pacrnosioXeHbl B pasbeMe.

MG 90-132
— o
a0 2
N S =)
£28338835%, <
SRR =
- —|- ®
=
'_
|
Co CTOPOHbI 3NieKTpoasurarensa
- T - g
WZ Uz V2 © L] [ ] [ ] [ ) .OO g
FZ]ee :
L ° ° ° ° ° o
o ¢ i vo S
T I:ia =
|_
Pa3bemHble coeanHeHns ansg NoAKNHOYEHNSs
no cxeme "3se3na”
I I I
L1 L2 L3
O 1 2 3 4 5 O S
~
Iy O S S
[s2)
S g
SO =
=)
O 6 7 8 9 10 O £
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NMop6op u onpepeneHuve
TUNopasmMepa Hacoca

MTR(E), MTH, MTA

Mop6op Hacocos

Mopbop Hacoca npounsBoaMTCA
CrefytoLLyX NapameTpoB:

e paboyas TO4Ka Hacoca

* pa3MepHble faHHble, Takue Kak notepst JaBfeHus B
pesynbTate nepenaga BbICOT, NMOTEPU Ha TPEHWE B
Tpybonposoge, KINM Hacoca 1 T.4.

*  MWHMMasbHbIN NOANop Ha Bxofe B Hacoc — NPSH.

1. Pa6ouasi Touka Hacoca

Ha oCHOBaHMM [aHHbIX O paboyeilt TOUKE MOXHO

nofobpate Hacoc Mo rpadmMkam XapakTepUCTUK — CM.

“KpuBble xapakTepucTuK’ pasgena “TexHuuyeckue

[aHHble" Ha CTp. 41.

Ha  OCHOBaHWUU

p H
bl | vl MTR, MTRE 32
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50 My
1509906 Annex A
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e N R S|
4 —
2000+ 00
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TMO1 4302 3700

0 50 100 10 200 250 300 350 400 450 500 550 600 650 Q [5/MuH]

Puc. 29 Mpumep avarpaMmbl XapakTepucTukK

2. PaamepHble gaHHble

Mpn onpepeneHnn Tunopa3Mepa Hacoca HEOOXOAMMO
y4uTbIBaTL CneayoLne napamMmeTpbl:

e TpebyeMblii Pacxof v Harnop B TOYKE NOAKIHOYEHUS;

* oTepu [aBfeHus B peaynbTate nepenaga BbICOT
(ngO);

* roTepu Ha TpeHve B Tpybonposoge (AH).

MoXeT BO3HWKHYTb HEeoOXOOMMOCTb Y4YecTb MageHve

[ABNeHMs, BO3HMKAOLLEee B AMMHHbIX TPy6OMpoBoaaXx,

KoJieHax, Ha 3a[BuxKax 1 T.n.:

e MakcumanbHblin KM B npegnonaraemoin paboyen
TOYKE;

¢ 3HayeHve NPSH.

[ns pacyeTa 3HadveHnss NPSH cm. pazgen "MuHumans—

Hbii nognop — NPSH" Ha cTp. 39.

Kna

Mpexpe 4emM ONpPemennUTb TOYKY MaKCMManbHOro
KA, cnegyet n3yuntb rpadhmk aKcnyarawumm Hacoca.

Ecnu Hacoc nnaHupyeTcs Ucnonb3oeath A1 paboTsl B
0fHOM paboyen Touke, crneqyeT Bblbupatb Hacoc MTR,
MTH, MTA, kotopbin 6yAeT (yHKUMOHMPOBATL B
TOYKE, COOTBETCTBYIOLLENW MakcumasnsHomy KI14
Hacoca.

»
(kMal] (m] MTR, MTRE 32
50 My
127 | 150 9906 Mpunoxenme A
L e | ~~
2000 o | —
I ] gy
P A
1600 o I — \
g1 —1 | T~
—— \\
1 SRR N | — Paboyas Touka
= 6—1—————| | \\ S~
T ——~— T~
s00] [ —— \
— H
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T [ T T \\ I
400 40—4= =
B (—— | 1
{1 [
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: Q
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0 S 100 150 200 29 300 3% 400 45 00 50 600 65 Qn/MuH]

Puc. 30 lNMpumep paboyen To4kn Hacoca MTR

[MockonbKy NMPOV3BOAMTENILHOCTL Hacoca Onpepens—
eTcA Ha OCHOBaHWM MakKCUManbHO BO3MOXHOMO
pacxofa, Heo6xoaumo, 4Tobbl paboyas Touka Bceraa
Haxofurach B NpaBoi 4acTu KPUBOW NMPOU3BOANTESNb—
Hoctu (Eta) ¢ uenbto nopgaepxanus Boicokoro KIAd B
Cnyyae nageHus pacxofa.

Eta

v

TMO00 9190 1303

Q [m3/4]
Puc. 31 MakcumanesHbii KM

Tpebyembiii pacxof,
TpebyeMoe AaBneHvie

Hs ngo

{ |

Puc. 32 Pa3mepHble faHHble

o
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NMop6op u onpepeneHve
TUnopasmepa Hacoca

MTR(E), MTH, MTA

O6bI4HO Hacockl MTRE vcrnonb3ytoTes B Tex 06nacTsx
NPUMEHEHWS, ONS KOTOPbIX TWUMMYHA MEpPeMeHHas
Harpy3ka (pacxof) ¥ Af1 KOTOpbIX HEBO3MOXHO
nogobpartb HacoC, KOTOPbIV 6bl MOCTOSIHHO pabdoTar ¢
ontuManbHbiM KI[. YTto6bl obecneyntb onTUMasib—
HYI0O peHTabenbHOCTb MpW 3Kchnyatauum, Hacoc
LOMKEH BbIGUPATLCA Ha OCHOBAHWM CrepdyroLLmx
KpUTEPMEB:

* Heobxooumasi MakcumarnbHas pabodas Toudka
JOMMKHA ObITb Kak MOXHO OnmXe K KpuBOW
xapaktepuctukm QN Hacoca;

* Heobxogumas pabodas Touka [OShKHa pacnosfia—
ratbCs TakMM 06pas3oM, YToObl P2 6b110 KaK MOXHO
6IMKe K MakcMmanbHOM paboYer ToUKe Ha KpUBOoWn
xapaktepmctukm QN.

Mexgy MWHUManbHOM UM MakCUMaslbHOW KPUBbIMU
xapaktepuctuk HacocoB MTRE pacnonoxeHo
MHOXECTBO KPUBbIX XapakTepUCTUK, Kaxaon u3
KOTOPbIX COOTBETCTBYET CBOS 4acToTa BpalLeHus.
MoaTomy He BCcerga MOXHO Nofo6paTh paboUyro TOUKY
Ha 100% KpvBOIA.

M) Makc. KpuBas

MuH. KpuBas

'

0 Q [M/4]

TMO1 4916 0199

0

Puc. 33 MuH. 1 Makc. Kp1Bble XapakTepucTmK

B cutyaumsix, korga HeBO3MOXHO nopobpats pabo4yto
TOYKY Ha MaKCUMaslbHOWM KPUBOW NPON3BOAUTENBHOC—
™M, cnegyeT MPUMEHSATb TMNPUBELEHHbIE  HUXE
ypaBHeHus nogobusi. Hanop (H), pacxom (Q) wu
MOLLHOCTb Ha Bxofe (P) SBRSAOTCA nepeMeHHbIMU,
KOTOpble Heob6XoAMMbI [Onsi  pacyeTa 4acToTbl
BpaLLeHusa anekTpoasuratens (n).

MpumeyaHue:

ANMNpoKCUMMPOBaHHbIE YOPMYIbl MPUMEHUMbI TONBKO
npy YCNOBUM, YTO XapaKTepUCTMKa CUCTEMbI OCTAETCH
HEU3MEHHON NS Nn U Ny, U YOOBNETBOPSET hopmyne
H =k x Q3 roe k — noctosiHHasi Benu4uHa.

B ypaBHeHWM O MOLLHOCTM NOApasymMeBaeTcs, YTO
KIMO Hacoca ocTaeTcs HEeM3MeHHbIM [Ofs  [OBYX
ckopocTsAX. DaKTUHECKM 3TO HE COBCEM KOPPEKTHO.

HakoHel, cnefyet OTMETWTb, YTO NS MOMYyYEHMs
TOYHOTO pesynbTarta Mpu pacyeTe IMEKTPOSHEPTUM,
COKOHOMJIEHHON 6narofapsi YMEHbLUEHWUIO YacTOTbl
BpalLLeHWs 3neKTpoaBuraTens, Cnefyet y4uTbiBaTb
KIMO vacToTHOro npeobpal3oBatens 1 aneKTpoasmra—
Tens.

a % _ "y
QX nX
Hn
Hx Hy _ (™)
Hx ny
n Q
(%] A
n—nz'l
Mx
Q
P
P Po_ (M) o
Py \"x &
o
Px Q
[e0]
o
o
=
Q =

Puc. 34 YpaBHeHust nogobus

PacLundppoBKa ycnoBHbIX 0603Ha4YeHUM

Hn HOMWHambHBbIA Hanop, M

Hx (haKTU4ECKMIA Hanop, M

Qn HOMWHanbHbIA pacxon, M/

Q« (hakTn4ecknin pacxomd, MM

Nn HOMMHasIbHasi YacToTa BpaLleHus
anekTpoaBurartens, MH™

N« (hakTnyeckasi HactoTa BpaLleHusi
anekTpoaBurartens, MH™

uh HoMUHanbHbIN KM, %

M« hakTuyeckun Ko, %

WinCAPS n WebCAPS

WInCAPS 1 WebCAPS - 310 nporpammbl nogéopa
HaCcOCHOro 06opyfoBaHus komnaHum Grundfos.

[Mporpammbl MO3BONAIOT paccyUTbIBaTL pabdoyyto
TOYKY M YPOBEHb MOTPEONEHUS SMEKTPOIHEPrUM LA
Hacocos MTRE.

MocpenctBoM BBOAA Aa@HHbIX O HACOCE C MOMOLLBO
nporpamm WIinCAPS n WebCAPS Bbl MoOXxeTe
paccunTaTb TOUHYH paboyyto TOUKY MU NOTPeONsemyto
HacocoM 3neKkTposHepruio. bonee noppobHas
nHhopmaums — cMm. cTp. 80-81.

36
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NMop6op u onpepeneHuve
TUNopasmMepa Hacoca

MTR(E), MTH, MTA

MuHuManbHbIA Nnognop - BbicoTa cTon6a
XWOKOCTU Ha BcacbiBaloleM naTtpy6ke
(NPSH)

PacueT nognopa H pekomeHZyeTcs npou3BoauTb B
Tex cnyyasx, korga:

*  MepeKkavnBaeTCa XUOKOCTb C BbICOKOM Temnepa—
Typow;

* pacxop 3Ha4uTeNlbHO MNPEBbILLAET HOMMHAIIbHOE
3HaYeHVE;

*  BOAO3abop MPOUCXOZUT C rNy6UHbI;

*  BOAO3ab0p OCYLLECTBNSETCS Yepe3 BCAChIBAKOLLMNA
Tpy60npoBoS 60MbLION MNPOTSXKEHHOCTH;

° MIOXME YCOBUS BCACbIBAHWS.

Bo unabexaHne BO3HWKHOBEHWUS KaBUTALMN HEOOX0—
OMMO 06ecneynTb YCoBUs, Npu KOTOPbIX BO BCACbl—
BaloLler MonocTM Hacoca OygoeT co3haBaTthes
onpefeneHHoe MuHUMasbHoe pfaBfieHne. Makcn-
MarnbHYK BbICOTY BCacblBaHUA H B MeTpax BOASHOro
cTon6a MOXHO paccyuTaTh CreayroLmMM 06pas3oM:

H=ps>x10.2 - NPSH - Hi— H.— Hs

o) = 6apomMeTpuyeckoe pasneHne B 6apax
(6apomeTpuyeckoe  daBneHVe  MOXHO
NpUHATb paBHbiM 1 6ap). B 3aMKHyTbIX
cucTteMax ps — 9TO AaBlieHMe B CUCTEME B
6apax.

NPSH = BbicoTa cTtonfa >XWOKOCTW MOf BcacbiBato—
LLMM naTpyobkom (onpegensercs no Kpueon
xapaktepuctukn NPSH npu makcumansHOM
pacxofe Hacoca).

H =MoTepyn Ha TPEHME BO BCaCbIBAKLLEM
Tpy6onpoBoge (Mpy MakCMMasnbHOM Pacxofe
Hacoca).

Hv = [JaBfieHne napa B MeTpax BOAsHOro cronéa.

Hs =3anac HaaeXHOCTW, COCTaBNANLINA Kak

MUHUMYM 0,5 M BOASIHOTO cTon6a.

Ecnn pacyeTtHoe 3HadyeHne H nonoxwurensHo, Hacoc
MOXET (PYHKLIMOHMPOBATL B PeXuWMe BCacblBaHWA C
MakcuMasbHbIM 3Ha4eHeM H MeTpos.

Ecnn pacyetHoe 3Ha4veHve H oTpuuartenbHo, TO Ha

BXOOE B Hacoc HeobxogMmo MonoaepXuBatb
MUHUManbHbIA nogrop H.

)T Hv
(0 (M)
1504 45
40
1404-35
30
y 1309 50
Hf ;ﬂ 120420
P — -
b “} — 110415
A= 12
— 100410
el 8,0 ©
_ 90 >
= ———— HV 60 [
— 80+5.0 o
\ = ) 40 5
70430 8
o
604-2,0 o
15 =
50 =
1,0 |
4008 g
0,6 D
301-0,4 Eg
03 >
N
010, ~
Rary 5]
’ =
0 =

Puc. 35 MuHumaneHbIn nogrop — NPSH

MpumeyaHue: Bo nsbexaHne kaButauum HUKoOrga He
UCMONb3YNTE HAcoC B TakOM pPeXuMe, B KOTOPOM
paboyass TOYKa HaXoOWUTCA Ha 3HAYUTENBLHOM
paccTosHMM crnpaBa OT KPUBOW XapaKTepUCTUKU
NPSH.

O6si3aTenbHO MPOBEPbTE 3HAYEHUE MMHMMASTBHOrO
rnognopa npu MakcMMasnbHO BO3MOXHOM PacxXofe.

o
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YKasaHus

MTR(E), MTH, MTA

Kak pa6oTatb ¢ gnarpammon

P )
[Kftal] () MTR, MTRE 32
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Puc. 36 Npumep gmnarpammel xapakrepuctmk MTR,

MTRE

YKa3aHusi K KpUBbIM XapaKTepUCTUK

[na npuBeQeHHbIX Jariee XapakTepuCTUK OencTBu—
TenbHbI cnenytolme NPpUHUUNLIL

1.

Honyckn npueogatca no crangapty ISO 9906,
MpunoxeHuve A.

[na cHATUS XapaKTepUCTUK MPUMEHSIUCL CTaH—
LapTHble anekTpogeuratenn Grundfos (MG wnm
MGE).

[nsa cHATUSA XapakTepucTUK MpUMeHsnack Bogda
npv Temnepatype 20°C, He cofepxallas Bo3gyxa.

KpvBble XapaKTepuCTUK LOEeWCTBUTENbHbI MpK
KnHematuyeckon Baskoctn =1 mm?c (1 cCr).

MN3-3a onacHOCTM neperpesa npu 3KcryaTauum
HacocoB HeobxooMmo obecneymBaTb MUHUMAIIb—
HytO mogauy.

Kpueble xapaktepuctnk QH gns cootBeTcTBYHO—
LLIMX HACOCOB MOCTPOEHbI HA OCHOBE (haKTU4ECKUX
3HAYEHMIN YacTOTbI BPaLLIEHUS.

150 200 250 300 350 400 450 500

550 600 650 Q [n/mutk]

KpurBas xapaKTepuCTVKm
QH cootBeTcTBYyHOLLIETO
Hacoca. Kpusble,
NpeAcTaBneHHble
BbIIENEHHOW JINHMEN,
MoKa3bIBaOT
PEKOMEHA0BaHHbIN
[vana3oH XapaKTepucTUKM
[N ONTUMasibHON
NPOV3BOAMTESNTEHOCTM.

KpunBas xapakTepucTvkm
Eta nokasbiBaet KN
Hacoca, a IMEeHHO
CpefHee 3Ha4eHe BCex
TUMOB HACOCOB,
MPefCcTaBneHHbIX Ha
rpacdmke.

KpurBas xapakTepucTyKm
NPSH (nognop Hacoca)
NPEeLCTaBnseT cobov
yCPeOHEHHYO
XapaKTepUCTUKY,
LeViCTBUTESbHYIO OIS BCEX
ucnonHeHui. Mpu Boibope
napameTpoB Hacoca
Heobxoanmo

npu6aBnaTb He MeHee

0,5 M B KayecTBe

3anaca HafleXHOCTW.

TMO1 4302 3700

MpvBELEHHbIN HMXE rpadK MOKa3blBaET 3HAYEHUE
MVWHMMAanbHOro pacxoja B TMpOLEHTax oOT €ero

HOMWHabHOro

3Ha4YeHnqa B 3aBUCUMOCTU oT
TeMI'IepaTypbl I'IepeKa'“IVlBaeMOVI XXUOKOCTW.
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tr°a =

Puc. 37 MyH1MarbHbIn pacxon

YKa3aHus K TeEXHU4ECKUM faHHbIM

KBagpaTtHbin doraHel, Ha rabapuTHbIX YepTexax
MTR(E) 1s, 1, 3 n 5 oTHOCUTCA TONMBKO K SMOHCKOMY
PbIHKY. 3a MHJopmauuen o pasmepax obpaTuTecb B
komnaHuto Grundfos.
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MonynorpyxHble HacoCbl
KpuBble xapakTepucTuk / TR TR TRE e 0 T
TexHu4yeckue gaHHble

MTR, MTRI, MTRE 1s, 50 'y
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MonynorpyXHble HacoCbl
TexHu4yeckue gaHHble MTR. TR ITRE o 50 ru

a6apuTHbIN YepTeX M AaHHble

3N1eKTPO06opYyAOBaAHUS
Tonbko gna AnoHum
[S]
<
S
|
|
MTR(E): 4 x 07.5 }
MTRI: 4 x 29 i
o \
|
|
7 e
S0 T shsfs N
W""%%%‘é‘f N
9560 N~
©
Al
[s2)
\ Rp 5/4" g
|_
Pa3mepbl u macca
MTR, MTRI MTRE
Tun Hacoca P2 [kBT] Pa3mepbl [MM] Bec Pa3smepbl [MM] Bec
A B C AC D2 AD Herro[kr] A B C AC D2 AD Hertro [kr]
MTR, MTRI 1s-2/2 0.37 464 160 304 140 140 109 12.2 - - - - - - -
MTR, MTRI 1s-3/3 0.37 482 178 304 140 140 109 12.5 - - - - - - -
MTR, MTRI 1s-4/4 0.37 500 196 304 140 140 109 12.8 - - - - - - -
MTR, MTRI, MTRE 1s-5/5 0.37 518 214 304 140 140 109 13.1 518 214 304 141 140 140 15.8
MTR, MTRI 1s-6/6 0.37 536 232 304 140 140 109 13.4 - - - - - - -
MTR, MTRI 1s-7/7 0.37 554 250 304 140 140 109 13.7 - - - - - - -
MTR, MTRI, MTRE 1s-8/8 0.37 572 268 304 140 140 109 14.0 572 268 304 141 140 140 16.7
MTR, MTRI 1s-9/9 0.37 590 286 304 140 140 109 14.3 - - - - - - -
MTR, MTRI 1s-10/10 0.37 608 304 304 140 140 109 14.6 - - - - - - -
MTR, MTRI 1s-11/11 0.37 626 322 304 140 140 109 14.9 - - - - - - -
MTR, MTRI, MTRE 1s-12/12 0.37 644 340 304 140 140 109 15.2 644 340 304 141 140 140 17.9
MTR, MTRI 1s-13/13 0.55 662 358 304 140 140 109 16.0 - - - - - - -
MTR, MTRI 1s-15/15 0.55 698 394 304 140 140 109 16.6 - - - - - - -
MTR, MTRI 1s-17/17 0.55 734 430 304 140 140 109 17.2 - - - - - - -
MTR, MTRI, MTRE 1s-19/19 0.55 770 466 304 140 140 109 17.8 770 466 304 141 140 140 19.6
MTR, MTRI 1s-21/21 0.75 846 502 344 140 140 109 19.2 - - - - - - -
MTR, MTRI 1s-22/22 0.75 864 520 344 140 140 109 19.8 - - - - - - -
MTR, MTRI 1s-23/23 0.75 882 538 344 140 140 109 20.1 - - - - - - -
MTR, MTRI, MTRE 1s-25/25 0.75 918 574 344 140 140 109 20.4 918 574 344 178 140 167 22.0
MTR, MTRI 1s-26/26 1.1 936 592 344 140 140 100 221 - - - - - - -
MTR, MTRI 1s-27/27 1.1 954 610 344 140 140 109 224 - - - - - - -
MTR, MTRI, MTRE 1s-30/30 1.1 1008 664 344 140 140 109 23.3 1008 664 344 178 140 167 26.0
MTR, MTRI 1s-33/33 1.1 1062 718 344 140 140 109 24.2 - - - - - - -
MTR, MTRI, MTRE 1s-36/36 1.1 1116 772 344 140 140 109 25.1 1116 772 344 178 140 167 27.8

[aHHble anekTpoobopynosaHus — cM. pasfen “daHHble anekTpodsurartenei” Ha cTp. 71-73.
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MonynorpyxHble HacoCbl
KpuBble xapakTepucTuk / TR TR ITRE 1 50 P
TexHu4yeckue gaHHble

MTR, MTRI, MTRE 1, 50 'y
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MonynorpyXHble HacoCbl
TexHu4yeckue gaHHble MR TR MTRE 50 T

a6apuTHbIN YepTeX M AaHHble

3N1eKTPO06opYyAOBaAHUS
AC
L
|
|
‘ Tonbko Ans AnoHMmM
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MTR(E): 4 x 07.5 }
MTRI: 4 x 29 i
o \
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Pa3mepbl u macca
MTR, MTRI MTRE
Tun Hacoca P2 [kBT] Pa3mepbl [MM] Bec Pa3smepbl [MM] Bec
A B C AC D2 AD Herro[kr] A B C AC D2 AD Hertro [kr]
MTR, MTRI 1-2/2 037 464 160 304 140 140 109 12.2 - - - - - - -
MTR, MTRI 1-3/3 037 482 178 304 140 140 109 12.5 - - - - - - -
MTR, MTRI 1-4/4 037 500 196 304 140 140 109 12.8 - - - - - - -
MTR, MTRI, MTRE 1-5/5 037 518 214 304 140 140 109 13.1 518 214 304 141 140 140 15.8
MTR, MTRI 1-6/6 037 536 232 304 140 140 109 134 - - - - - - -
MTR, MTRI 1-7/7 037 554 250 304 140 140 109 13.7 - - - - - - -
MTR, MTRI, MTRE 1-8/8 037 572 268 304 140 140 109 14.0 572 268 304 141 140 140 16.7
MTR, MTRI 1-9/9 055 590 286 304 140 140 109 14.8 - - - - - - -
MTR, MTRI 1-10/10 055 608 304 304 140 140 109 15.1 - - - - - - -
MTR, MTRI 1-11/11 055 626 322 304 140 140 109 15.4 - - - - - - -
MTR, MTRI, MTRE 1-12/12 0.75 644 340 304 140 140 109 16.5 644 340 304 141 140 140 17.5
MTR, MTRI 1-13/13 075 702 358 344 140 140 109 16.8 - - - - - - -
MTR, MTRI, MTRE 1-15/15 0.75 738 394 344 140 140 109 171 738 394 344 178 140 167 18.7
MTR, MTRI 1-17/17 1.1 774 430 344 140 140 109 19.4 - - - - - - -
MTR, MTRI 1-19/19 11810 466 344 140 140 109 20.0 - - - - - - -
MTR, MTRI 1-21/21 1.1 846 502 344 140 140 109 20.6 - - - - - - -
MTR, MTRI 1-22/22 1.1 864 520 344 140 140 109 20.9 - - - - - - -
MTR, MTRI, MTRE 1-23/23 1.1 882 538 344 140 140 109 21.2 882 538 178 140 167 23.9
MTR, MTRI 1-25/25 1.5 968 574 394 178 140 110 28.3 - - - - - - -
MTR, MTRI 1-26/26 1.5 986 592 394 178 140 110 28.6 - - - - - - -
MTR, MTRI 1-27/27 15 1004 610 394 178 140 110 28.9 - - - - - - -
MTR, MTRI, MTRE 1-30/30 15 1058 664 394 178 140 110 29.8 1058 664 394 178 140 167 37.6
MTR, MTRI 1-33/33 2.2 1112 718 434 178 140 110 34.9 - - - - - - -
MTR, MTRI, MTRE 1-36/36 2.2 1166 772 434 178 140 110 35.8 1166 772 394 178 140 167 41.6

[aHHble anekTpoobopynosaHus — cM. pasfen “daHHble anekTpodsurartenei” Ha cTp. 71-73.
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KpuBble xapaktepucTuk /

MonynorpyHblie Hacochbl

MTR, MTRI, MTRE 3, 50 'y,
TexHun4yeckue pgaHHble
MTR, MTRI, MTRE 3,50 'y
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MonynorpyXHble HacoCbl
TexHu4yeckue gaHHble MR TR MTRE 5750 tu

a6apuTHbIN YepTeX M AaHHble
3N1eKTPO06opYyAOBaAHUS

Tonbko gns AnoHum
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Pa3mepbl u macca
MTR, MTRI MTRE
Tun Hacoca P2 [kBT] Pa3mepbl [MM] Bec Pa3smepbl [MM] Bec
A B C AC D2 AD Herro[kr] A B C AC D2 AD Hertro [kr]
MTR, MTRI 3-2/2 037 464 160 304 140 140 109 12.2 - - - - - - -
MTR, MTRI 3-3/3 037 482 178 304 140 140 109 12,5 - - - - - - -
MTR, MTRI 3-4/4 037 500 196 304 140 140 109 12.8 - - - - - - -
MTR, MTRI, MTRE 3-5/5 037 518 214 304 140 140 109 13.1 518 214 304 141 140 140 15.8
MTR, MTRI 3-6/6 055 536 232 304 140 140 109 13.9 - - - - - - -
MTR, MTRI 3-7/7 055 554 250 304 140 140 109 14.2 - - - - - - -
MTR, MTRI, MTRE 3-8/8 055 572 268 304 140 140 109 14.5 572 268 304 141 140 140 16.3
MTR, MTRI 3-9/9 075 630 286 344 140 140 109 15.6 - - - - - - -
MTR, MTRI 3-10/10 075 648 304 344 140 140 109 15.9 - - - - - - -
MTR, MTRI, MTRE 3-11/11 075 666 322 344 140 140 109 16.2 666 322 344 178 140 167 17.8
MTR, MTRI 3-12/12 1.1 684 340 344 140 140 109 17.9 - - - - - - -
MTR, MTRI 3-13/13 1.1 702 358 344 140 140 109 18.2 - - - - - - -
MTR, MTRI, MTRE 3-15/15 1.1 738 394 344 140 140 109 18.5 738 394 344 178 140 167 21.2
MTR, MTRI 3-17/17 15 824 430 394 178 140 110 25.9 - - - - - - -
MTR, MTRI, MTRE 3-19/19 15 860 466 394 178 140 110 26.5 860 466 394 178 140 167 34.0
MTR, MTRI 3-21/21 2.2 896 502 434 178 140 110 31.3 - - - - - - -
MTR, MTRI 3-22/22 2.2 914 520 434 178 140 110 31.6 - - - - - - -
MTR, MTRI 3-23/23 2.2 932 538 434 178 140 110 31.9 - - - - - - -
MTR, MTRI, MTRE 3-25/25 2.2 968 574 434 178 140 110 325 968 574 394 178 140 167 38.3
MTR, MTRI 3-26/26 2.2 986 592 434 178 140 110 32.8 - - - - - - -
MTR, MTRI 3-27/27 2.2 1004 610 434 178 140 110 33.1 - - - - - - -
MTR, MTRI, MTRE 3-30/30 3.0 1058 664 434 178 140 110 38.2 1058 664 394 178 140 167 39.8
MTR, MTRI 3-33/33 3.0 1166 718 448 178 160 110 39.1 - - - - - - -
MTR, MTRI, MTRE 3-36/36 3.0 1220 772 448 178 160 110 40.0 1220 772 448 198 160 177 46.8

[aHHble anekTpoobopynosaHus — cM. pasfen “daHHble anekTpodsurartenei” Ha cTp. 71-73.
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KpuBble xapaktepucTuk /
TexHn4yeckue paHHble

MonynorpyHblie Hacochbl
MTR, MTRI, MTRE 5, 50 'y

MTR, MTRI, MTRE 5, 50 'y
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TexHn4YecKue gaHHble

MonynorpyXHble HacoCbl
MTR, MTRI, MTRE 5, 50 'y

a6apuTHbIN YepTeX M AaHHble

32

3N1eKTPO06opYyAOBaAHUS
AC
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MTR(E): 4 x 67.5 }
MTRI: 4 x 29 |
m 1

Tonbko ans AnoHun
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Pa3mepbl u macca
MTR, MTRI MTRE
Tun Hacoca P2 [kBT] Pasmepbl [MM] Bec Pa3smepbl [MM] Bec
A B C AC D2 AD Hetro[kr] A B C AC D2 AD Herro [kr]
MTR, MTRI, MTRE 5-2/2 0.37 473 169 304 140 140 109 12.2 473 169 304 141 140 140 14.9
MTR, MTRI 5-3/3 0.55 500 196 304 140 140 109 13.0 - - - - - - -
MTR, MTRI, MTRE 5-4/4 0.55 527 223 304 140 140 109 13.4 527 223 304 141 140 140 15.2
MTR, MTRI, MTRE 5-5/5 0.75 594 250 344 140 140 109 14.7 594 250 344 178 140 167 16.3
MTR, MTRI 5-6/6 1.1 621 277 344 140 140 109 16.5 - - - - - - -
MTR, MTRI 5-7/7 1.1 648 304 344 140 140 109 16.9 - - - - - - -
MTR, MTRI, MTRE 5-8/8 1.1 675 331 344 140 140 109 17.3 675 331 344 178 140 167 20.0
MTR, MTRI 5-9/9 1.5 752 358 394 178 140 110 26.6 - - - - - - -
MTR, MTRI, MTRE 5-10/10 1.5 779 385 394 178 140 110 27.0 779 385 394 178 140 167 34.8
MTR, MTRI 5-12/12 2.2 883 439 434 178 140 110 32.0 - - - - - - -
MTR, MTRI 5-14/14 2.2 887 493 434 178 140 110 32.8 - - - - - - -
MTR, MTRI, MTRE 5-16/16 2.2 941 547 434 178 140 110 33.6 941 547 394 178 140 167 37.9
MTR, MTRI 5-17/17 3.0 1031 583 448 178 160 110 35.7 - - - - - - -
MTR, MTRI 5-18/18 3.0 1049 601 448 178 160 110 36.1 - - - - - - -
MTR, MTRI 5-19/19 3.0 1076 628 448 178 160 110 36.5 - - - - - - -
MTR, MTRI, MTRE 5-20/20 3.0 1103 655 448 178 160 110 36.9 1103 655 448 198 160 177 43.7
MTR, MTRI 5-21/21 4.0 1167 682 485 220 160 134 39.1 - - - - - - -
MTR, MTRI, MTRE 5-22/22 4.0 1194 709 485 220 160 134 39.5 1194 709 485 220 160 188 49.2
MTR, MTRI 5-24/24 4.0 1248 763 485 220 160 134 39.9 - - - - - - -
MTR, MTRI 5-26/26 4.0 1302 817 485 220 160 134 40.3 - - - - - - -
MTR, MTRI, MTRE 5-29/29 4.0 1383 898 485 220 160 134 40.7 1383 898 485 220 160 188 50.4
MTR, MTRI, MTRE 5-32/32 55 1464 979 485 220 160 134 49.3 1464 979 485 220 160 188 55.9

[aHHble anekTpoobopynosaHus — cM. pasfen “daHHble anekTpodsurartenei” Ha ctp. 71-73.
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KpuBble xapaktepucTuk /

TexHn4YyecKkue gaHHble

MonynorpyHblie Hacochbl
MTR, MTRI, MTRE 10, 50 'y

MTR, MTRI, MTRE 10, 50 'y
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TexHn4YecKue gaHHble

MonynorpyXHble HacoCbl
MTR, MTRI, MTRE 10, 50 I'y,

a6apuTHbIN YepTeX M AaHHble

3N1eKTPO06opYyAOBaAHUS

2200
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Pa3mepbl u macca
MTR, MTRI MTRE
Tun Hacoca P2 [kBT] Pasmepbl [MM] Bec Pa3smepbl [MM] Bec
A B C AC D2 AD Hetro[kr] A B C AC D2 AD Herro [kr]
MTR, MTRI, MTRE 10-2/1 075 523 148 375 140 140 109 21.0 523 148 375 141 140 140 237
MTR, MTRI, MTRE 10-2/2 075 523 148 375 140 140 109 22.0 523 148 375 178 140 167 23.6
MTR, MTRI, MTRE 10-3/3 1.1 553 178 375 140 140 109 24.0 553 178 375 178 140 167 26.7
MTR, MTRI, MTRE 10-4/4 15 628 208 420 178 140 110 31.0 628 208 420 178 140 167 38.8
MTR, MTRI 10-5/5 2.2 658 238 460 178 140 110 36.2 - - - - - - -
MTR, MTRI, MTRE 10-6/6 2.2 688 268 460 178 140 110 37.2 688 268 420 178 140 167 42.8
MTR, MTRI 10-7/7 3.0 773 298 475 178 160 110 39.0 - - - - - - -
MTR, MTRI 10-8/8 3.0 803 328 475 178 160 110 40.0 - - - - - - -
MTR, MTRI, MTRE 10-9/9 3.0 833 358 475 178 160 110 41.0 833 358 475 198 160 177 47.8
MTR, MTRI 10-10/10 4.0 900 3883 512 220 160 134 43.0 - - - - - - -
MTR, MTRI, MTRE 10-12/12 4.0 960 448 512 220 160 134 44.0 960 448 512 220 160 188 53.7
MTR, MTRI 10-14/14 55 1063 508 555 220 300 134 68.0 - - - - - - -
MTR, MTRI, MTRE 10-16/16 5.5 1123 568 555 220 300 134 69.0 1123 568 555 220 300 188 75.6
MTR, MTRI 10-18/18 75 1183 628 555 220 300 134 75.0 - - - - - - -
MTR, MTRI 10-20/20 75 1243 688 555 220 300 134 76.0 - - - - - - -
MTR, MTRI, MTRE 10-22/22 75 1303 748 555 220 300 134 77.0 1303 748 555 220 300 188 84.8

[aHHble aneKTpoobopynoBaHus — cM. pasfen “[aHHble anekTpoasuratenei” Ha cTp. 71-73.
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KpuBble xapaktepucTuk /

TexHn4YyecKkue gaHHble

MonynorpyHblie Hacochbl
MTR, MTRI, MTRE 15, 50 'y

MTR, MTRI, MTRE 15, 50 'y
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MonynorpyXHble HacoCbl
TexHu4yeckue gaHHble MTR. TR ITRE 15 50 T

a6apuTHbIN YepTeX M AaHHble

3N1eKTPO06opYyAOBaAHUS
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Pa3mepbl u macca
MTR, MTRI MTRE
Tun Hacoca P2 [kBT] Pasmepbl [MM] Bec Pa3smepbl [MM] Bec
A B C AC D2 AD Hetro[kr] A B C AC D2 AD Herro [kr]
MTR, MTRI, MTRE 15-2/1 1.1 598 178 420 178 140 110 23.0 598 178 375 178 140 167 257
MTR, MTRI, MTRE 15-2/2 2.2 598 178 460 178 140 110 34.0 598 178 420 178 140 167 40.8
MTR, MTRI, MTRE 15-3/3 3.0 698 223 475 178 160 110 38.0 698 223 475 198 160 177 44.8
MTR, MTRI 15-4/4 4.0 780 268 512 220 160 134 40.0 - - - - - - -
MTR, MTRI, MTRE 15-5/5 4.0 825 313 512 220 160 134 41.0 825 313 512 220 160 188 50.7
MTR, MTRI 15-6/6 5.5 913 358 555 220 300 134 64.0 - - - - - - -
MTR, MTRI, MTRE 15-7/7 5.5 958 403 555 220 300 134 65.0 958 403 555 220 300 188 71.6
MTR, MTRI 15-8/8 75 1003 448 555 220 300 134 71.0 - - - - - - -
MTR, MTRI, MTRE 15-9/9 75 1048 493 555 220 300 134 72.0 1048 493 555 220 300 188 79.8
MTR, MTRI 15-10/10 11.0 1198 538 695 260 350 172  101.0 - - - - - - -
MTR, MTRI 15-12/12 11.0 1288 628 695 260 350 172  103.0 - - - - - - -
MTR, MTRI, MTRE 15-14/14 110 1378 718 695 260 350 172 1050 1378 718 660 258 350 359 178.0
MTR, MTRI 15-16/16 150 1480 808 672 320 350 197 151.0 - - - - - - -

[aHHble anekTpoobopynoBaHus — cM. pasgen “daHHble anekTpogsurartenei” Ha crp. 71-73.
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KpuBble xapaktepucTuk /

TexHn4YyecKkue gaHHble

MonynorpyHblie Hacochbl
MTR, MTRI, MTRE 20, 50 'y

MTR, MTRI, MTRE 20, 50 I'y,
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MonynorpyXHble HacoCbl
TexHu4yeckue gaHHble MTR. TR ITRE 20, 50 Fu

a6apuTHbIN YepTeX M AaHHble

3N1eKTPO06opYyAOBaAHUS
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Pa3mepbl u macca
MTR, MTRI MTRE
Tun Hacoca P2 [kBT] Pasmepbl [MM] Bec Pa3smepbl [MM] Bec
A B C AC D2 AD Hetro[kr] A B C AC D2 AD Herro [kr]
MTR, MTRI, MTRE 20-2/1 1.1 553 178 375 140 140 109 23.0 553 178 375 178 140 167 257
MTR, MTRI, MTRE 20-2/2 2.2 508 178 460 178 140 110 34.0 598 178 420 178 140 167 40.8
MTR, MTRI, MTRE 20-3/3 4.0 735 223 512 220 160 134 39.0 735 223 512 220 160 188 487
MTR, MTRI 20-4/4 5.5 823 268 555 220 300 134 62.0 - - - - - - -
MTR, MTRI, MTRE 20-5/5 5.5 868 313 555 220 300 134 63.0 868 313 555 220 300 188 69.6
MTR, MTRI 20-6/6 75 913 358 555 220 300 134 69.0 - - - - - - -
MTR, MTRI, MTRE 20-7/7 75 958 403 555 220 300 134 70.0 958 403 555 220 300 188 77.8
MTR, MTRI 20-8/8 11.0 1108 448 660 260 350 172 99.0 - - - - - - -
MTR, MTRI, MTRE 20-10/10 11.0 1198 538 660 260 350 172  101.0 1198 538 660 258 350 359 174.0
MTR, MTRI 20-12/12 150 1300 628 672 320 350 197  147.0 - - - - - - -
MTR, MTRI, MTRE 20-14/14 150 1390 718 672 320 350 197 1480 1390 718 672 313 350 377 209.0
MTR, MTRI 20-16/16 185 1480 808 672 320 350 197  161.0 - - - - - - -
MTR, MTRI, MTRE 20-17/17 185 1525 853 672 320 350 197 1620 1525 853 672 313 350 377 248.0

[aHHble anekTpoobopynoBaHus — cM. pasgen “daHHble anekTpogsurartenei” Ha crp. 71-73.
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KpuBble xapaktepucTuk /
TexHn4yeckue paHHble

MonynorpyHblie Hacochbl
MTR, MTRI, MTRE 32, 50 'y

MTR, MTRE 32, 50 I'y
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TexHn4YecKue gaHHble

MonynorpyXHble HacoCbl
MTR, MTRI, MTRE 32, 50 I'y

a6apuTHbIN YepTeX M AaHHble
3N1eKTPO06opYyAOBaAHUS

<
o
|
2190
2220
2250
-~ 3
=
2
: &
\ DN 65 3
2185 £
Pa3mepbl u macca
MTR, MTRI MTRE
Tun Hacoca P2 [kBT] Pa3smepbl [MM] Bec Pasmepbl [MM] Bec
A B C1 C2 AC P AD Herrolkrf] A. B C1 C2 AC P AD Hertro [kr]
MTR, MTRE 32-2/1-1 15 642 223 138 281 178 135 110 39 642 223 138 281 178 135 167  46.8
MTR, MTRE 32-2/1 2.2 642 223 178 281 178 135 110 4 642 223 138 281 178 135 167  47.8
MTR, MTRE 32-2/2-2 3.0 696 223 138 335 178 143 110 47 696 223 138 335 178 143 177  53.8
MTR, MTRE 32-2/2 4.0 733 223 138 372 220 248 134 56 733 223 138 372 220 248 188 657
MTR, MTRE 32-3/3 5.5 893 293 209 391 220 298 134 78 893 293 209 391 220 298 188  84.6
MTR, MTRE 32-4/4 75 963 363 209 391 220 298 134 82 963 363 209 391 220 298 188  89.8
MTR 32-5/5 11.0 1106 433 209 464 260 350 172 113 1106 433 209 464 260 350 - -
MTR, MTRE 32-6/6 11.0 1176 503 209 464 260 350 172 115 1176 503 209 464 260 350 359  188.0
MTR 32-7/7 15.0 1260 573 209 478 306 350 197 151 1260 573 209 478 306 350 - -
MTR, MTRE 32-8/8 15.0 1330 643 209 478 306 350 197 153 1330 643 209 478 306 350 377  214.0
MTR 32-9/9 18,5 1400 713 209 478 306 350 197 165 1400 713 209 478 306 350 - -
MTR, MTRE 32-10/10 18,5 1470 783 209 478 306 350 197 167 1470 783 209 478 306 350 377  253.0
MTR 32-11/11 220 1662 853 209 600 364 350 269 223 1662 853 209 600 364 350 - -
MTR, MTRE 32-12/12 220 1732 923 209 600 364 350 269 225 1732 923 209 600 364 350 399 272.0
MTR 32-13/12 220 1802 993 209 600 364 350 269 227 1802 993 209 600 364 350 - -
MTR 32-14/12 220 1872 1063 209 600 364 350 269 229 1872 1063 209 600 364 350 - -

[aHHble aneKTpoobopynoBaHus — cM. pasfen “[aHHble anekTpoasuratenei” Ha cTp. 71-73.
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MonynorpyxHble HacoCbl
KpuBble xapakTepucTuk / TR, TR TRE 45 50 T
TexHu4yeckue gaHHble

MTR, MTRE 45, 50 I'y
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MonynorpyXHble HacoCbl
TexHu4yeckue gaHHble MTR. TR ITRE 4550 T

a6apuTHbIN YepTeX M AaHHble
3N1eKTPO06opYyAOBaAHUS
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Pa3mepbl u macca
MTR, MTRI MTRE
Tun Hacoca P2 [kBT] Pa3smepbl [MM] Bec Pa3smepbl [MM] Bec
A B C1 C2 AC P AD Herrofkrf] A° B C1 C2 AC P AD Hertro [kr]
MTR, MTRE 45-2/1-1 3.0 748 244 169 372 178 135 124 53 748 244 169 335 178 135 177  59.8
MTR, MTRE 45-2/1 4.0 785 244 169 372 220 248 134 61 785 244 169 372 220 248 188 707
MTR, MTRE 45-2/2-2 5.5 875 244 240 391 220 298 134 82 875 244 240 391 220 298 188  88.6
MTR, MTRE 45-2/2 75 875 244 240 391 220 298 134 85 875 244 240 391 220 298 188  92.8
MTR, MTRE 45-3/3 11.0 1028 324 240 499 260 350 172 116 1028 324 240 464 260 350 359  189.0
MTR, MTRE 45-4/4 15.0 1122 404 240 478 306 350 197 152 1122 404 240 478 306 350 377 213.0
MTR, MTRE 45-5/5 185 1202 484 240 478 306 350 197 164 1202 484 240 478 306 350 377  250.0
MTR, MTRE 45-6/6 220 1404 564 240 600 364 350 269 220 1404 564 240 600 364 350 399  267.0
MTR 45-7/7 30.0 1551 644 240 667 404 400 306 300 - - - = = = = -
MTR 45-8/8 30.0 1631 724 240 667 404 400 306 303 - - - = = = = -
MTR 45-9/8 30.0 1711 804 240 667 404 400 306 305 - - - = - = = -
MTR 45-10/8 30.0 1791 884 240 667 404 400 306 307 - - - = - = = -
MTR 45-11/8 30.0 1871 964 240 667 404 400 306 309 - - - = - = = -
MTR 45-12/8 30.0 1951 1044 240 667 404 400 306 311 - - - - - - - -

[aHHble anekTpoobopynosaHus — cM. pasfen “daHHble anekTpodsurarteneir” Ha ctp. 71-73.
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MonynorpyxHble HacoCbl
KpuBble xapakTepucTuk / L kb o
TexHu4yeckue gaHHble

MTR, MTRE 64, 50 I'y
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MonynorpyXHble HacoCbl
TexHu4yeckue gaHHble MTR. TR ITRE 64 50 T

a6apuTHbIN YepTeX M AaHHble
3N1eKTPO06opYyAOBaAHUS
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Pa3mepbl u macca
MTR, MTRI MTRE
Tun Hacoca P2 [kBT] Pa3smepbl [MM] Bec Pa3smepbl [MM] Bec
A B C1 C2 AC P AD Herro[krf] A. B C1 C2 AC P AD Hertro [kr]
MTR, MTRE 64-2/1-1 4.0 790 249 169 372 220 248 134 62 790 249 169 372 220 248 188 717
MTR, MTRE 64-2/1 5.5 880 249 240 391 220 298 134 82 880 249 240 391 220 298 188  88.6
MTR, MTRE 64-2/2-2 7.5 880 249 240 391 220 298 134 85 880 249 240 391 220 298 188  92.8
MTR, MTRE 64-2/2 11.0 953 249 240 499 260 350 172 114 953 249 240 464 260 350 359  187.0
MTR, MTRE 64-3/3-1 15.0 1050 332 240 478 306 350 197 150 1050 332 240 478 306 350 377 211.0
MTR, MTRE 64-3/3 18,5 1050 332 240 478 306 350 197 160 1050 332 240 478 306 350 377  246.0
MTR, MTRE 64-4/4 220 1254 414 240 600 364 350 269 215 1254 414 240 600 364 350 399  262.0
MTR 64-5/5 30.0 1404 497 240 667 404 400 306 296 - - - = = = = -
MTR 64-6/5 30.0 1486 579 240 667 404 400 306 298 - - - = = = = -
MTR 64-7/5 30.0 1569 662 240 667 404 400 306 30 - - - = - = = -
MTR 64-8/5 30.0 1651 744 240 667 404 400 306 302 - - - = = = = -
MTR 64-9/5 30.0 1734 827 240 667 404 400 306 304 - - - = = = = -
MTR 64-10/5 30.0 1816 909 240 667 404 400 306 306 - - - = - = = -
MTR 64-11/5 30.0 1899 992 240 667 404 400 306 308 - - - = - = = -
MTR 64-12/5 30.0 1981 1074 240 667 404 400 306 310 - - - - - - - -

[aHHble anekTpoobopynoBaHus — cM. pasgen “daHHble anekTpoasurartenei” Ha crp. 71-73.
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TexHn4YyecKkue gaHHble
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TexHun4yeckue AaHHble MonynorpyXHble Hacochbl

MTH 2,50 Ny
Fa6apMTHbIM YyepTeXx U AaHHble
3N1eKTPO06opYyAOBaAHUS
121 109
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2140 S
2180 E
TexHn4eckue aaHHble — 3x220-240 AV/380-415 YV, 50 'y
v hacoca SnekTpogsuraTens [aHHble aneKTPoo6opyaOBaHUS — Pa3smepb! [MM] Macca
P1[BT] In [A] Cos ¢ 11 n[%] ,:n A B c D1 [kr]
MTH 2-30/1 255 2.6 0.30-0.27 72 48-52 347 145 202 135 10.2
MTH 2-30/2 370 2.6 0.43-0.39 72 48-52 347 145 202 135 10.3
MTH 2-30/3 480 2.6 0.54-0.49 72 4.8-52 347 145 202 135 10.4
MTH 2-40/1 255 26 0.30-0.27 72 48-52 365 163 202 135 10.4
MTH 2-40/2 370 2.6 0.43-0.39 72 48-52 365 163 202 135 10.5
MTH 2-40/3 480 2.6 0.54-0.49 72 48-52 365 163 202 135 10.6
MTH 2-40/4 620 35 0.54-0.49 74 5.0-5.5 405 163 242 142 10.8
MTH 2-50/1 255 2.6 0.30-0.27 72 48-52 383 181 202 135 10.6
MTH 2-50/2 370 2.6 0.43-0.39 72 48-52 383 181 202 135 10.7
MTH 2-50/3 480 2.6 0.54-0.49 72 48-52 383 181 202 135 10.8
MTH 2-50/4 620 35 0.54-0.49 74 5.0-5.5 423 181 242 142 1.2
MTH 2-50/5 715 3.6 0.60-0.55 74 5.0-5.5 423 181 242 142 11.3
MTH 2-60/1 255 2.6 0.30-0.27 72 48-52 401 199 202 135 10.8
MTH 2-60/2 370 2.6 0.43-0.39 72 48-52 401 199 202 135 10.9
MTH 2-60/3 480 2.6 0.54-0.49 72 48-52 401 199 202 135 11.0
MTH 2-60/4 620 35 0.54-0.49 74 5.0-5.5 441 199 242 142 13.6
MTH 2-60/5 715 36 0.60-0.55 74 5.0-5.5 441 199 242 142 13.7
MTH 2-60/6 845 42 0.61-0.56 74 5.0-5.5 441 199 242 142 13.8
MTH 2-70/1 255 2.6 0.30-0.27 72 48-52 419 217 202 135 11.0
MTH 2-70/2 370 2.6 0.43-0.39 72 48-52 419 217 202 135 11.1
MTH 2-70/3 480 2.6 0.54-0.49 72 48-52 419 217 202 135 1.2
MTH 2-70/4 620 35 0.54-0.49 74 5.0-5.5 459 217 242 142 13.8
MTH 2-70/5 715 36 0.60-0.55 74 5.0-5.5 459 217 242 142 13.9
MTH 2-70/6 845 42 0.61-0.56 74 5.0-5.5 459 217 242 142 14.0
MTH 2-70/7 948 43 0.67-0.61 74 5.0-5.5 459 217 242 142 14.1
MTH 2-80/1 255 2.6 0.30-0.27 72 48-52 437 235 202 135 1.2
MTH 2-80/2 370 2.6 0.43-0.39 72 48-52 437 235 202 135 11.3
MTH 2-80/3 480 2.6 0.54-0.49 72 48-52 437 235 202 135 1.4
MTH 2-80/4 620 35 0.54-0.49 74 5.0-5.5 477 235 242 142 14.0
MTH 2-80/5 715 36 0.60-0.55 74 5.0-5.5 477 235 242 142 14.1
MTH 2-80/6 845 42 0.61-0.56 74 5.0-5.5 477 235 242 142 14.2
MTH 2-80/7 948 43 0.67-0.61 74 5.0-5.5 477 235 242 142 14.3

[aHHble 31neKTpoobopynoBaHus — cM. pasfen “[aHHble anekTpoasurarenei” Ha cTp. 71-73.
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TexHn4YecKkue gaHHble

MonynorpyxHble HacoCbl

MTH 2, 50 'y,

S SneKTpoasuraTens [aHHble aNeKTpoo6opyaOBaHMS — Pa3smepbl [Mm] Macca

P1 [B1] In[A] Cos g 1 [%] ﬁ A B c D1 [kr]
MTH 2-80/8 1055 45 0.71-0.65 74 5.0-5.5 477 235 242 142 14.4
MTH 2-90/1 255 2.6 0.30-0.27 72 48-5.2 455 253 202 135 114
MTH 2-90/2 370 2.6 0.43-0.39 72 48-5.2 455 253 202 135 115
MTH 2-90/3 480 2.6 0.54-0.49 72 4.8-5.2 455 253 202 135 11.6
MTH 2-90/4 620 35 0.54-0.49 74 5.0-5.5 495 253 242 142 14.4
MTH 2-90/5 715 3.6 0.60-0.55 74 5.0-5.5 495 253 242 142 14.5
MTH 2-90/6 845 42 0.61-0.56 74 5.0-5.5 495 253 242 142 14.6
MTH 2-90/7 948 43 0.67-0.61 74 5.0-5.5 495 253 242 142 14.7
MTH 2-90/8 1055 45 0.71-0.65 74 5.0-5.5 495 253 242 142 14.8
MTH 2-90/9 1160 4.7 0.75-0.68 74 5.0-5.5 495 253 242 142 14.9
MTH 2-100/1 255 2.6 0.30-0.27 72 48-5.2 473 271 202 135 11.6
MTH 2-100/2 370 2.6 0.43-0.39 72 48-5.2 473 271 202 135 117
MTH 2-100/3 480 2.6 0.54-0.49 72 48-5.2 473 271 202 135 11.8
MTH 2-100/4 620 3.5 0.54-0.49 74 5.0-5.5 513 271 242 142 14.7
MTH 2-100/5 715 3.6 0.60-0.55 74 5.0-5.5 513 271 242 142 14.8
MTH 2-100/6 845 4.2 0.61-0.56 74 5.0-5.5 513 271 242 142 14.9
MTH 2-100/7 948 4.3 0.67-0.61 74 5.0-5.5 513 271 242 142 15.0
MTH 2-100/8 1055 45 0.71-0.65 74 5.0-5.5 513 271 242 142 151
MTH 2-100/9 1160 47 0.75-0.68 74 5.0-5.5 513 271 242 142 15.2
MTH 2-100/10 1266 4.9 0.78-0.71 74 5.0-5.5 513 271 242 142 15.3
MTH 2-110/1 255 2.6 0.30-0.27 72 48-5.2 491 289 202 135 11.8
MTH 2-110/2 370 2.6 0.43-0.39 72 48-5.2 491 289 202 135 11.9
MTH 2-110/3 480 2.6 0.54-0.49 72 48-5.2 491 289 202 135 12.0
MTH 2-110/4 620 3.5 0.54-0.49 74 5.0-5.5 531 289 242 142 14.9
MTH 2-110/5 715 3.6 0.60-0.55 74 5.0-5.5 531 289 242 142 15.0
MTH 2-110/6 845 42 0.61-0.56 74 5.0-5.5 531 289 242 142 151
MTH 2-110/7 948 4.3 0.67-0.61 74 5.0-5.5 531 289 242 142 15.2
MTH 2-110/8 1055 45 0.71-0.65 74 5.0-5.5 531 289 242 142 15.3
MTH 2-110/9 1160 47 0.75-0.68 74 5.0-5.5 531 289 242 142 15.4
MTH 2-110/10 1266 49 0.78-0.71 74 5.0-5.5 531 289 242 142 15.5
MTH 2-110/11 1371 5.0 0.83-0.76 74 5.0-5.5 531 289 242 142 15.6
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KpuBble xapakTepucTuk / "°"v"°rpvxh;|';': :a;(??_b'
’ L
TexHn4YecKkue gaHHble
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TexHn4YecKkue gaHHble

MonynorpyxHble HacocChbl

MTH 4, 50 'y,
FaﬁapMTHbM YyepTeXx U AaHHble
3NeKTpoo6opyaOBaHUS
121 109
D1
(&)
% pulll
< ’ [
m [}
(o))
®
()]
<7\ 5
2140 S
2180 E
TexHn4eckue aaHHble — 3x220-240 AV/380-415 YV, 50 Hz
v hacoca AnekTpogsuratens [aHHble a51eKTPoo6opyaOBaHUS — Pa3mepb! [MM] Macca
P1[BT] In [A] Cos @ 11 1 1[%] # A B c D1 [kr]
MTH 4-20/1 340 2.0 0.52-0.47 72 48-52 347 145 202 135 10.1
MTH 4-20/2 540 2.8 0.59-0.53 72 48-52 347 145 202 135 10.2
MTH 4-30/1 340 2.0 0.52-0.47 72 48-52 374 172 202 135 10.3
MTH 4-30/2 540 2.8 0.59-0.53 72 48-52 374 172 202 135 10.4
MTH 4-30/3 760 3.0 0.77-0.70 74 5.0-5.5 374 172 242 142 10.9
MTH 4-40/1 340 2.0 0.52-0.47 72 48-52 401 199 202 135 10.5
MTH 4-40/2 540 2.8 0.59-0.53 72 48-52 401 199 202 135 10.6
MTH 4-40/3 760 3.0 0.77-0.70 74 5.0-55 401 199 242 142 12.4
MTH 4-40/4 960 37 0.79-0.72 74 5.0-5.5 441 199 242 142 12.5
MTH 4-50/1 340 2.0 0.52-0.47 72 48-52 428 226 202 135 10.7
MTH 4-50/2 540 2.8 0.59-0.53 72 48-52 428 226 202 135 10.8
MTH 4-50/3 760 3.0 0.77-0.70 74 5.0-55 428 226 242 142 14.0
MTH 4-50/4 960 37 0.79-0.72 74 5.0-55 468 226 242 142 14.1
MTH 4-50/5 1150 4.2 0.83-0.76 74 5.0-5.5 468 226 242 142 14.2
MTH 4-60/1 340 2.0 0.52-0.47 72 48-52 455 253 202 135 10.9
MTH 4-60/2 540 2.8 0.59-0.53 72 48-52 455 253 202 135 11.0
MTH 4-60/3 760 3.0 0.77-0.70 74 5.0-55 455 253 242 142 14.5
MTH 4-60/4 960 37 0.79-0.72 74 5.0-55 495 253 242 142 14.6
MTH 4-60/5 1150 4.2 0.83-0.76 74 5.0-55 495 253 242 142 14.7
MTH 4-60/6 1335 5.0 0.81-0.74 74 5.0-5.5 495 253 242 142 14.8
MTH 4-70/1 340 2.0 0.52-0.47 72 48-52 482 280 202 135 1.1
MTH 4-70/2 540 2.8 0.59-0.53 72 48-52 482 280 202 135 11.2
MTH 4-70/3 760 3.0 0.77-0.70 74 5.0-55 482 280 242 142 15.6
MTH 4-70/4 960 37 0.79-0.72 74 5.0-55 522 280 242 142 15.7
MTH 4-70/5 1150 4.2 0.83-0.76 74 5.0-55 522 280 242 142 15.8
MTH 4-70/6 1335 5.0 0.81-0.74 74 5.0-5.5 522 280 242 142 15.9
MTH 4-80/1 340 2.0 0.52-0.47 72 48-52 509 307 202 135 1.3
MTH 4-80/2 540 2.8 0.59-0.53 72 48-52 509 307 202 135 114
MTH 4-80/3 760 3.0 0.77-0.70 74 5.0-55 509 307 242 142 15.9
MTH 4-80/4 960 37 0.79-0.72 74 5.0-55 549 307 242 142 16.0
MTH 4-80/5 1150 4.2 0.83-0.76 74 5.0-55 549 307 242 142 16.1
MTH 4-80/6 1335 5.0 0.81-0.74 74 5.0-55 549 307 242 142 16.2
Lo
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TexHun4yeckue AaHHble MonynorpyHbie Hacocbl

MTH 4, 50 I'y,

S AnekTpoaBuraTens [aHHble aNeKTpoo6opyaOBaHMS — Pasmepbi [MM] Macca

P1 [B1] In[A] Cos @ n[%] # A B c D1 [kr]
MTH 4-20/1 340 2.0 0.52-0.47 72 48-5.2 347 145 202 135 10.1
MTH 4-20/2 540 2.8 0.59-0.53 72 4.8-5.2 347 145 202 135 10.2
MTH 4-30/1 340 2.0 0.52-0.47 72 48-5.2 374 172 202 135 10.3
MTH 4-30/2 540 2.8 0.59-0.53 72 48-5.2 374 172 202 135 10.4
MTH 4-30/3 760 3.0 0.77-0.70 74 5.0-5.5 374 172 242 142 10.9
MTH 4-40/1 340 2.0 0.52-0.47 72 48-5.2 401 199 202 135 10.5
MTH 4-40/2 540 2.8 0.59-0.53 72 48-5.2 401 199 202 135 10.6
MTH 4-40/3 760 3.0 0.77-0.70 74 5.0-5.5 401 199 242 142 12.4
MTH 4-40/4 960 3.7 0.79-0.72 74 5.0-5.5 441 199 242 142 12.5
MTH 4-50/1 340 2.0 0.52-0.47 72 48-5.2 428 226 202 135 10.7
MTH 4-50/2 540 2.8 0.59-0.53 72 48-5.2 428 226 202 135 10.8
MTH 4-50/3 760 3.0 0.77-0.70 74 5.0-5.5 428 226 242 142 14.0
MTH 4-50/4 960 3.7 0.79-0.72 74 5.0-5.5 468 226 242 142 141
MTH 4-50/5 1150 4.2 0.83-0.76 74 5.0-5.5 468 226 242 142 14.2
MTH 4-60/1 340 2.0 0.52-0.47 72 48-5.2 455 253 202 135 10.9
MTH 4-60/2 540 2.8 0.59-0.53 72 48-5.2 455 253 202 135 11.0
MTH 4-60/3 760 3.0 0.77-0.70 74 5.0-5.5 455 253 242 142 14.5
MTH 4-60/4 960 3.7 0.79-0.72 74 5.0-5.5 495 253 242 142 14.6
MTH 4-60/5 1150 42 0.83-0.76 74 5.0-5.5 495 253 242 142 14.7
MTH 4-60/6 1335 5.0 0.81-0.74 74 5.0-5.5 495 253 242 142 14.8
MTH 4-70/1 340 2.0 0.52-0.47 72 48-5.2 482 280 202 135 111
MTH 4-70/2 540 2.8 0.59-0.53 72 48-5.2 482 280 202 135 11.2
MTH 4-70/3 760 3.0 0.77-0.70 74 5.0-5.5 482 280 242 142 15.6
MTH 4-70/4 960 3.7 0.79-0.72 74 5.0-5.5 522 280 242 142 15.7
MTH 4-70/5 1150 42 0.83-0.76 74 5.0-5.5 522 280 242 142 15.8
MTH 4-70/6 1335 5.0 0.81-0.74 74 5.0-5.5 522 280 242 142 15.9
MTH 4-80/1 340 2.0 0.52-0.47 72 48-5.2 509 307 202 135 11.3
MTH 4-80/2 540 2.8 0.59-0.53 72 48-5.2 509 307 202 135 11.4
MTH 4-80/3 760 3.0 0.77-0.70 74 5.0-5.5 509 307 242 142 15.9
MTH 4-80/4 960 3.7 0.79-0.72 74 5.0-5.5 549 307 242 142 16.0
MTH 4-80/5 1150 42 0.83-0.76 74 5.0-5.5 549 307 242 142 16.1
MTH 4-80/6 1335 5.0 0.81-0.74 74 5.0-5.5 549 307 242 142 16.2
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KpuBble xapaktepucTuk / MTR(E), MTH, MTA
TexHn4yeckue paHHble

MTA 3-180, 50 'y
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KpuBble xapaktepuctuk /
TexHn4yeckue paHHble

MTR(E), MTH, MTA

MTA 4-250, 50 'y
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KpuBble xapaktepucTuk / MTR(E), MTH, MTA
TexHn4yeckue paHHble

MTAD 7/7-250, 50 'y
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TexHn4YecKue gaHHble

MTR(E), MTH, MTA

Pa3mepbl 1 macca - MTA 3
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IlaHHble aneKTpoobopyaoBaHUs
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[aHHble aN1eKTPo06opyAOBaHUS

HaI'IpFI)KeHI/Ie nuTaHuA

3 x220-240 AV/380-415 YV, 50 I'y

OnekTpogsurarens P1 [kBT] 220

| max [A] 1.1/0.65
l1 [A] 0.9/0.5
Bec [kr] 8.7
Tpy6Hble coenvHeHus Rp .
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TexHn4YecKkue gaHHble

MTR(E), MTH, MTA

Pa3mepbl 1 macca - MTA 4
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[aHHble aNeKTpo06opyAOBaHMS

Hal'lpﬂ)KeHI/Ie nuTaHuA

3 x220-240 AV/380-415 YV, 50 'y

Onektpogsurarens P1 [kBT] 360
| Max [A] 1.45/0.85
l [A] 1.3/0.75
Bec [kr] 10.5
Tpy6Hble coeavHeHus Rp .
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TexHn4yeckue paHHble MTR(E), MTH, MTA

Pa3wmepbl u macca — MTAD 7/7
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D,aHHbIe 3H9KTpOO60pyAOBaHVI9I
[aHHble aNeKTpoo6opyAoBaHUs
HanpsbxeHue nutaHus 3 x 220-240 AV/380-415 YV, 50 'y
Onektpogsurarens P1 [kBT] 1050
| max [A] 4.02.2
It [A] 3.6/2.0
Bec [kr] 24.2
Tpy6Hble coeavHeHus Rp 1's
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LaHHble

3NIeKTpoobopyaoBaHUA

MTR(E), MTH, MTA

Pa6ortatowme ot cetn anektpoasurartenu ansa MTR, MTRI, 50 Ny

Eff 1
[42)
o
N
eFF1)
<
©
©
Al
o
=
'—
aneKFT,:)Ef‘BBHraTe"b Tunopasmep | Hanpskenue [B] hn [A] Cosogu | 1[%] I;':;K [%]
0.37 71 220-240A/380-415Y 1,74/1,00 0,80-0,70 78,5 530-490
0.55 71 220-240A/380-415Y 2,50/1,44 0,80-0,70 80,0 520-480
0.75 80 220-240A/380-415Y 3,30/1,90 0,81-0,71 81,0 620-580
1.1 80 220-240A/380-415Y 4,45/2,55 0,84-0,76 82,8 700-640
15 90 220-240A/380-415Y 5,45/3,15 0,87-0,82 85,5 930-850 0
2.2 90 220-240A/380-415Y 7,70/4,45 0,89-0,87 87,5 950-850 §
3.0 100 220-240A/380-415Y 11,0/6,30 0,87-0,82 87,5 920-840 —
4.0 112 220-240A/380-415Y 13,8/8,00 0,88-0,84 89 1230-1120 E
55 132 220-240A/380-415Y 19,4/11,2 0,88-0,84 90 1170-1070 9
75 132 220-240A/380-415Y 26,5/15,2 0,87-0,80 89,5 1110-1000 =
11 160 220-240A/380-415Y 37,021,4 0,90 91,4 800-730 =
15 160 220-240A/380-415Y 45,5/26,5 0,90 915 700-700
18.5 160 220-240A/380-415Y 55,0/31,5 0,92 92,5 700-700
22 180 220-240A/380-415Y 67,0/38,5 0,88 94,0 720-720
30 200 220-240A/380-415Y 92,0/53,0 0,88 93,5 700-700 9
37 200 220-240A/380-415Y 110/64,0 0,89 94,0 720-720 X
45 225 220-240A/380-415Y 134/77,0 0,89 95 730-730 =
~
o
o
=
l—
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laHHbIE MTR(E), MTH, MTA
3NeKTpoobopyaoBaHUA

OneKTpoaBUraTenu co BCTPOEHHbIM Npeo6pa3oBaTenieM YacToTbl, 50 My

Eff 1
[42)
o
S
erF1)
<
(o)
©
A
o
=
'_
SHEK;ZpE)I?BB:I]FaTenb Tunopa3smep ®daza HanpsbkeHue [B] lin [A] Cos ¢ 11 N [%]
0.37 71 1 200240 27-25 0.96 68
0.55 71 1 200-240 3.9-36 0.96 70
0.75 80 1 200-240 5.1-4.7 0.97 72
1.1 80 1 200-240 7.4-638 0.97 73 9
15 90 3 380-480 4 0.74 78 o
2.2 90 3 380-480 5.35 0.77 80 ~
3.0 100 3 380-480 6.8 0.83 81 ~
4.0 112 3 380-480 9 0.84 82 ®
55 132 3 380-480 12 0.86 82 =
75 132 3 380-480 16 0.86 84.5
11 160 3 380-415 214 0.93 84 MMGE
15 160 3 380-415 28 0.94 85.5
185 160 3 380-415 34 0.95 85.5
22 180 3 380-415 42 0.94 85 9
&
[s2)
=
[a0]
o
=
'_

o
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LaHHble

3NIeKTpoobopyaoBaHUA

MTR(E), MTH, MTA

Pa6ortatowme ot cetu anekrtpoasuratenu gna MTR, MTRI, 50 Ny

Eff 2
[42)
o
‘C:l
N~
3
EFF 2 8
o
=
'—
anegf?f;;rmenb Tunopasmep | Hanpsikenue [B] hn [A] Cosou | n[%] I;':';K [%]
0.37 71 220-240A/380-415Y 1.7/ 0.8-0.7 775 650-550
0.55 71 220-240A/380-415Y 2.511.4 0.8-0.7 80 600-500
0.75 80 220-240A/380-415Y 3.311.9 0.81-0.71 81 740-600
1.1 80 220-240A/380-415Y 4,50/2,60 0,81-0,75 81,0 630-580
15 920 220-240A/380-415Y 5,90/3,40 0,85-0,79 81,0 690-590 0
22 90 220-240A/380-415Y 8,25/4,75 0,87-0,82 84 760-700 %
3.0 100 220-240A/380-415Y 11,0/6,35 0,87-0,80 85 880-800 -
4.0 112 220-240A/380-415Y 13,8/8,00 0,90-0,87 86 950-870 E
55 132 220-240A/380-415Y 19,0/11,0 0,89-0,86 87,5 970-890 Q
75 132 220-240A/380-415Y 26,5/15,2 0,87-0,81 88 990-910 =
1 160 220-240A/380-415Y 37,0214 0,89-0,87 90 810-730 =
15 160 220-240A/380-415Y 49,7/28,7 0,87 86 -
18.5 160 220-240A/380-415Y | 59,1-62,2/34,1-35,9 0,86 87 -
22 180 220-240A/380-415Y | 73,0-69,0/42,0-40,0 0,86 89,2 -
30 200 220-240A/380-415Y | 97,0-89,0/56,0-53,0 0,88 91,7 - 9
37 200 220-240A/380-415Y | 118-108/68,0-63,0 0,89 92,4 - '
45 225 220-240A/380-415Y | 143-135/83,0-78,0 0,87 92,1 - =
~
©
o
=
=

GRUNDFOS 2\

73



I'IepeKaqMBaeM ble XXNAKOCTU

MTR(E), MTH, MTA

I'IepeKatuaeMble XWOKOCTH

Hacocbl MTR(E), MTH n MTA npegHa3HayeHbl ans
nepekavnmBaHns B3pbIBOOE30NACHbIX >KMOKOCTEMN,
XMMUYECKM MHEPTHbIX K MaTepuanam Hacoca.

Ecnn nepekaymBaemble XUOKOCTM UMEKOT MIIOTHOCTb
Wwnmn BA3KOCTL 605ee BbICOKYH, YeM Y BOAbI, TO Cre—
LyeT WCMoNb30BaTb HACOCbl C 3NEKTPOABMraTeNsiMmn
605bLLUEA MOLLHOCTW.

PelueHne Bonpoca O TOM, FOAMTCH M Hacoc AnA
nepeKkaqnBaHna KOHKPETHOW >XWMOKOCTW, 3aBUCUT OT
psga akTopos, Hambonee BaXHbIMU M3 KOTOPbIX
SBNAIOTCA COAEPXaHWe XnopuaoB, 3HadveHne pH,
TemnepaTtypa >XUOKOCTW, COdepXXaHWe XMMUKaTOB,
macen v T.n.

O6patTe BHMMaHWE, YTO arpeccHBHbIE XMOKOCTM
MOryT B3aVMOAENCTBOBATb MM PaCTBOPSTL 3aLLUT—
HYK OKCUTHYIO MNIEHKY HA MOBEPXHOCTU HEPXXaBEto—
LLiei4 cTanu, Bbi3biBasi TEM CaMbIM KOPPO3MIO METanmna.

I'IepeKatuaHMe TBepAblX YacTuy

Hacocsl MTR(E) 1 MTH o6opygoBaHbl cetHaTbiM omnb—
TPOM Ha BcacbiBaroLLen nMHuMK. CeTyatbin ounbTp 3a-—
LUMLLIAET OT MomajaHvs KpyrHbIX TBEPAbIX YacTul w
NpenoTBpaLLaeT TeM CambIM NMOBPEXAEHME Hacoca.

B Tabnuue Hwxe NpUBOASATCS pasMepbl MPOXOOHOTO
OTBEPCTUs B CETHATOM (PUIbTPE 1 paboyem Konece.

MpoxoaHoe CB0o6OAHbIN MpoxoaHoe
Mopenb oTBepcTMe KaHan B oTBepcTMe B
Hacoca ceTyaroro counbTpe [cm?] pabouem

dunbrpa [D] konece [Mm]
MTR(E)1s 2 23 25
MTR(E) 1 2 23 25
MTR(E) 3 2 23 3.1
MTR(E) 5 4 28 5.5
MTR(E) 10 4 43 5.5
MTR(E) 15 4 43 6.0
MTR(E) 20 4 43 8.0
MTR(E) 32 4 56 8.0
MTR(E) 45 4 56 9.5
MTR(E) 64 4 56 13.0

Ecnm B nepexkauMBaemoin XWUOKOCTU MPUCYTCTBYIOT
TBEpAble HacTyLbl, pa3Mep KOTOPbIX 60MbLLE pa3mepa
OTBEPCTMS B CETYATOM (OUNbTPE, MNPOXOAHOE
OTBEPCTME MOXET 3abutbCsl. B Takux cnyyasx
MPOV3BOANTENBHOCTE  CHU3WUTCA B peaynbTarte
MOHMKEHHOTO pacxofda Yepes Hacoc.

MpuMeyaHue: B cnyyae cHATUA ceTyaToro domnbsTtpa ¢
BCacblBalOLLLEro OTBepCTUs (kaHana), TBepApble
YyacTuubl MOryT nonacTb B HAcoC W BbI3BaTb
3aK/IMHMBaHWE UM Aaxe NoBPeXAeHVe Hacoca.

Mpn uncnonb3oBaHWM Hacoca Ansa LWMoBanbHbIX
cTaHkoB komnaHua Grundfos pekomeHzyeT nyTem
hunbTpaummn oumLLaTb NepeKaqBaeMyto XUOKOCTb OT
abpas3nBHbIX 4YacTuL nepes BXofoM B Hacoc. [pu
nepekaunBaHum abpasvBHbIX YacTWL, COKpaLlaeTcs
pecypc KOMMOHEHTOB Hacoca.

M3HOC KOMMOHEHTOB Hacoca M3-3a Hanuyua B
XWOKOCTU abpasvBHbIX YacTuL, Ha4MHaeTcs npu
KOHLeHTpaumu Bbile 20 Mr/n.
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nepeKa‘-IVIBaEMble XNAKOCTHU

MTR(E), MTH, MTA

I'Iepeqel-lb nepekKkavynBaemMbIX )KVI,EI,KOCTBI‘;I D HacTo conepxwT npucaaku
E nOTHOCTb MWK BA3KOCTb MHbIE, YEM Y BObI.
Hwxe npmeedeH CrncoK TUMU4YHbLIX NepexkavnMBaeMbIX 370 cregyeT yuuTbiBaTb NPU pacyeTe MOLLHOCTH
XUOKOCTEN. 3NeKTpoABUraTesis U NPON3BOAMTENBHOCTM HAacoca.
F Bbi6op Hacoca 3aBMCUT OT MHOMUX (hakTopOB.

MoryT NPUMEHATECA U Opyrue TuMel HacoCoB, HO Mpocbk6a cBsizaTbes ¢ komnanuei Grundfos.

Moaenn HacoCOB, YKa3aHHble B CruCKe, ABNAKOTCA H OnacHocTb KpucTannmaauum/obpa3oBaHns ocagka Ha
Hanbosee NPeanoYTUTENBHBIMU AN YKa3aHHbIX Xna— MOBEPXHOCTM YNIOTHEHMSA Bana.

KocTeli 1 NepekadnBaemMas XMAKOCTb ABNAETCA roproyen

’ 2 NepekauvBaemasi XMAKOCTb JIETKO BOcniaMeHsieMa

B Ta6nv|u,e npencrasneHbl JINLWb 06IJ.|,I/Ie pekomMeHOoa— 3 HepacTteopuMo B Boge

LMK, U OHW HE UCKITHOHatoT He0H6X0OMMOCTN NpoBede— 4 Hu3kas crenetb camoBo3ropata

HUA  UCMbITAHUN nepekavdmBaemMblx )KI/I,qKOCTeVI n

MartepunanoB HaCOCOB B KOHKPETHbIX YCNOBUAX

SKcnnyaraymn.

[MepeyeHb nepekaynmBaeMbIX XWOKOCTEW cnepyet

MCnonb30BaTb C M3BECTHOM [Ofer OCTOPOXHOCTW,

MOCKOJSIbKY Takue hakTopsl, Kak

¢ KOHUeHTpauua HepeKaHMBaeMOVI XXNOKOCTH,

* Temneparypa,

e [aBneHue

MOryT CKal3aTbCA Ha XMMWYECKOW CTOMKOCTMU

MaTtepuanoB KOHKpPETHOro UCcnoJyiHeHna Hacoca.

|-|pVI nepekavymsaHnun onacHblX cpepn cnenyet npuHATb

COOTBETCTBYOLLME MEPbI NPeaoCTOPOXHOCTU.

KoHueHTpauum
MepekaumBaemas XXUOKOCTb 0603Ha4eHne Xuakocru, MTR(E) MTRI, MTRIE
p A Temneparypa
XUOKOCTU 1s,1,3,5 [10,15,20| 32,45,64 | 1s,1,3,5 | 10,15,20

YkeycHas kucnota, CH:COOH - 5%, +20°C - - - HUUE HUUE
LLleno4Hoe 06e3xmpuBatoLLee CpeacTso D, F - HUUE HUUE HUUE - -
'mppokap6oHaT ammoHms, NH:HCQOs E 20%, +30°C - - - HUUE HUUE
'mppokeng ammonusi, NH.OH - 20%, +40°C HUUE HUUE HUUE - -
BexsoiHas kucnota, CsHsCOOH H 0.5%, +20°C - - - HUUV HUUV
MNuTaTensHas Boga KOTIOB - <+90°C HUUE HUUE HUUE - -
XKectkas Bofa - <+90°C HUUE HUUE HUUE - -
AueTar Kanbums (XnafareHT, ¢ UHrMbruTopom), o 5 _ _
Ca(CH:COO): D, E 30%, +50°C HUUE HUUE HUUE

Mopokeva Kanbuys (raiieHast U3BecTb), HacbiLLeHHbI _ _
Ca(OH). E pacteop +50°C HUUE HUUE HUUE

Xnopuacogepxatlas Boga F <+30°C, max. 500 ppm - - - HUUE HUUE
JInmoHHas kucnota, HOC(CH.CO:H).COOH H 5%, +40°C - - - HUUE HUUE
lMonHocTbio ONpecHeHHas _ <+90°C _ _ _ HUUE HUUE
(nemvHepanun3oBaHHasl) Boga

KoHpeHcat - <+90°C HUUE HUUE HUUE - -
Cynbat megn, CuSO. E 10%, +30°C - - - HUUE HUUE
KyKypy3Hoe Macro D,E 3 100%, +80°C HUUV HUUV HUUV - -
BbiToBas ropsvas Boga (MuTbeBas BoAa) - <+120°C HUUE HUUE HUUE - -
Otunenrnvkons, HOCH.CH-OH D, E 50%, +50°C HUUE HUUE HUUE - -
MypaBbuHas kucnota, HCOOH - 2%, +20°C - - - HUUE HUUE
MyUepuH (FM1LepuHoBOe Macno), o 5 _ _
OHCH.CH(OH)CH20H D, E 50%, +50°C HUUE HUUE HUUE

Macno ans rugpaBnuku (MMHepansHoOE) E 23 100%, +100°C HUUV HUUV HUUV - -
Macno ans rmppaBnmku (CUHTETUHECKOE) E 23 100%,+100°C HUUV HUUV HUUV - -
MonoyHas kucnota, CH:CH(OH)COOH E,H 10%, +20°C - - - HUUV HUUV
JlnHonesas kucnota, C»rH3:COOH E 3 100%, +20°C HUUV HUUV HUUV - -
MotopHoe macno E 23 100%, +80°C HUUV HUUV HUUV - -
Cma304HO-0xnaKaaroLLas XnoKocTb E +90°C HUUV HUUV HUUV - -
Cmasbmatou.le—oxnaxnalou.laﬂ XKWOKOCTb E +90°C HUUV HUUV HUUV _ _
Ha BOOHOWM OCHOBE

Hadpranut, CioHs EH 100%, +80°C HUUV HUUV HUUV - -
AsoTHas kucnota, HNOs 1%, +20°C - - - HUUE HUUE
Bopga ¢ cogepxaHvem mMacna - <+90°C HUUV HUUV HUUV - -
Onuekooe Macno, (COOH). D,E 3 100%, +80°C HUUV HUUV HUUV - -
LllaBenesas kucnorta H 1%, +20°C - - - HUUE HUUE
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I'IepeKaqMBaeM ble XXNAKOCTU

MTR(E), MTH, MTA

KoHueHTpauumn
MepekaunBaemasi XXUAKOCTb 0603Ha4yeHne Xuakocr, MTR(E) MTRI, MTRIE
Temneparypa
XKNAKOCTH 1s,1,3,5 [ 10,15,20| 32, 45,64 | 1s,1,3,5 | 10,15,20

ApaxucoBoe Macno D,E 3 100%, +80°C HUUV HUUV HUUV - -
®docchopHas kucnota, HsPO. E 20%, +20°C - - - HUUE HUUE
Mponune rnvkons, CH:CH(OH)CH-OH D, E 50%, +90°C HUUE HUUE HUUE - -
Kap6oHrart kanus, K=COs E 20%, +50°C HUUE HUUE HUUE - -
MypaBbUHOKMCbIA Kanui o

(xnagareHT, ¢ uHrnéuropom), KOOCH D.E 30%, +50°C HUUE HUUE HUUE B -
'mppokeng kanus, KOH E 20%, +50°C - - - HUUE HUUE
MapraHuesokucnbiv kanuin, KMnO« - 1%, +20°C - - - HUUE HUUE
Pancosoe macno D,E 3 100%, +80°C HUUV HUUV HUUV - -
Canvumnosas kucnota, CsHs(OH)COOH H 0.1%, +20°C - - - HUUE HUUE
CwnunkoHoBoe Macro E,3 100% HUUV HUUV HUUV - -
Muwesas coga, NaH COs E 10%, +60°C - - - HUUE HUUE
Xnopug Hatpust (xnagareHT), NaCl D, E 30%, <+5°C, pH>8 HUUE HUUE HUUE - -
"mppokewna Hatpus, NaOH E 20%, +50°C - - - HUUE HUUE
Hutput Hatpusi, NaNOs E 10%, +60°C - - - HUUE HUUE
®docdpat Hatpusi, NasPO« E,H 10%, +60°C - - - HUUE HUUE
Cynbtart Hatpus, Na:SO. E,H 10%, +60°C - - - HUUE HUUE
Cwmsir4éHHasi Boga - <+120°C - - - HUUE HUUE
CoeBoe Macno D,E 3 100%, +80°C HUUV HUUV HUUV - -
MpecHsa Boga nnaeaTensbHOro 6acceiiHa - C;Oré%:zg'ri ;ﬁgg':?gz) HUUE HUUE HUUE - -
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NMpuHagnexHocTu*

MTR(E), MTH, MTA

KeapgpatHbin onaney, gns MTR(E) 1s,1,3u 5

Grundfos npeanaraeT KOMMNEKT KBagpaTHOro dnaHua
ans HacocoB MTR(E) 1s, 1,3 n 5.

KomMnnekT KBagpaTHOro ¢pnaHua coctout u3 donaHua
(1 wr.), 6onToOB (4 WT.), raek ( 4 WT.) N yNNOTHATENb—
HOro KombLa.

PucyHok Homep npoaykTa

>

J

405178

TMO2 8027 4503

MHOroBbIBOgHOW pa3bem

KomnaHnusi Grundfos npegnaraet 10-LUTbIPbKOBBIW
MHOroBbIBOgHOM pasbeM, Tn HAN 10 ES, koTopbi
npefcrasnseT Co60M TrOTOBOE K MPUMEHEHUIO
YCTPOMCTBO, MO3BONSAIOLLEE YNPOCTUTb  MOHTaX
3MeKTPOO6OpPYNOBaHMS 1 OBCIYXMBAHVE Hacoca.

MHoroBbIBOHOM
e pastem

TMO1 8713 0700

MHOroBbIBOOHOW pasbeM UMeeTCa AN crefyroLmx
TUNOPa3MePOB HACOCOB.

MynbT gucTaHUmMoHHoro ynpasneHus R100

MynbT R100 ncnonb3yeTcs ans 6ecnpoBOAHON CBA3M C
Hacocom MTRE. O6MeH JaHHbIMW OCYLLECTBNAETCH
NPV MOMOLLIM MHAPPAKPACHOTO N3MyHeEHUS.

TMOO 4498 2802

MpoaykT Homep npoaykTa

R100 625333

CDVI.ﬂpr AJIEKTPOMAarHUTHbIX nNomMmex Aand
HacocoB MTRE
Heobxogum pgns  yctaHoBkum HacocoB MTRE

MOLLHOCTbIO OT 7,5 f0 22 KBT Ha y4acTkax Xwunou
3aCTPONKW.

MpoaykT Homep npoaykTa
EMC-dowmnbTp (7.5 KBT) 96041047
EMC-domnbTp (11kBT) 96478309
EMC-dowmnbTp (15 KBT) 96478309
EMC-domnbTp (18.5 KBT) 96478309
EMC-cunbTp (22 kBT) 96478309

Mogenb T H
anekTpoasurarens, KBt unopasmep OMep npoaykTa
3 x 220-230/380-415 B, nogknioyeHue no cxeme "3pesga”
0.25 MG 71 85900001
0.37 MG 71 85900002
0.55 MG 71 85900003
0.75 MG 80 85900004
1.1 MG 80 85900005
1.5 MG 90 85900006
2.2 MG 90 85900007
3.0 MG 100 85900008
4.0 MG 112 85900009
5.5 MG 132 85900010
7.5 MG 132 85900011

3 x 380-415 B, nopknioyeHue no cxeme "TpeyronbHuKa"
7.5 MG 132 85900011
0.37 MG 71 85900026
0.55 MG 71 85900027
0.75 MG 80 85900028
1.1 MG 80 85900029
1.5 MG 90 85900030
2.2 MG 90 85900031
3.0 MG 100 85900032
4.0 MG 112 85900033
5.5 MG1 32 85900034
7.5 MG 132 85900035

* Hann4me n BoO3MOXHOCTb NOCTaBKM NPUHAANEXHOCTEN HEOOXOONUMO 3apaHee YTOYHATb Y crneunanmcToB

Grundfos.
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NMpuHapgnexHocTu*

MTR(E), MTH, MTA

dnaHew, CO CTONOPHbIM KOJIbLIOM

®dnaHubl CO CTOMOPHBLIM KOMbLIOM NpeaHa3Ha4eHbI ans
HacocoB MTR(E) 32, 45 n 64

PucyHok Twun Hacoca Onucanue HomuranbHoe TpyGHoe Howmep
v AaBsneHue coeaviHeHve npogykra
pe3b60Boi 16 6ap, EN 1092-2 Rp 2' 349902
pe3b60B0M 16 6ap, hnaHew B CNELMCNONHEHNN Rp 3 349901
MTR(E) 32 CBapHon 16 6ap, EN 1092-2 65 MM, HOMWH. 349904
g CBapHOW 40 6ap, DIN 2635 65 MM, HOMMH. 349905
€ CBapHOW 16 6ap, chnaHew B CNELMCNONHEHNN 80 MM, HOMMH. 349903
3 pe3b6oBoi 16 Gap Rp 3 350540
& | MTR(E) 45 CcBapHOW 16 6ap 80 MM, HOMVH. 350541
S CcBapHo 16 6ap 80 MM, HOMVH. 350542
£ pe3b6oBo 16 6ap, EN 1092-2 Rp 4 369901
MTR(E) 64 CBapHon 16 6ap, EN 1092-2 100 MM, HOMMH. 369902
cBapHoi 25 6ap, EN 1092-2 100 MM, HOMMH. 369905
Mpu6op LigTec ansa Hacoco MTR(E)
YcTponcTtBo 3awmTbl OT ‘“cyxoro xoga" LigTec
npepoxpaHdaeT Hacoc n TEXHONOrMYecKni npouecc ot
paboTbl BCYXYHO.
MpuMeyaHue: 3anpeLLaeTcs UCNonbL3oBaTb Mpreop
LigTec B Tex cnyyasx, Korga nepekadvsaroLlas
XWOKOCTb NPEACTaBNsSeT cob0or Macno.
Mpnbop MoxeT MoHTUpoBaTbC Ha WwuHY DIN,
yCTaHaBMBaeMylo B LLKady CUCTEMbI yrpaBieHns.
Knacc sawutsbi: IP X0
. YANMHUTENbHbI Homep
" " i
3awwmra ot "cyxoro xona Tun Hacoca | Hanpshxenue [B] | LiqTec | Hdatumk 2" | Kab6enb, 5m Ka6enb, 15 m npoayKTa
200-240 ° ° - 96443674
S
&| MTRE) 80-130 . o - 96463912
®
=~
N _ - - ° 96443676
=
'_

* Hanu4me n Bo3MOXHOCTb NOCTaBKMU NPUHAANEXHOCTEN HEOOXOONUMO 3apaHee YTOYHATb Y CrneumnanmcToB

Grundfos.
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NMpuHagnexHocTu*

MTR(E), MTH, MTA

MpuHapnexHocTb Tun MocTaBLmkK N3meputenbHbii | Ne npopykta
fAmnanasoH
[aTunk gaBnexus 0-2.5 6ap 96478188
MpucoepuHerve: G ' A 0 -4 6ap 91072075
(DIN 16288 — B6kt) 0 -6 6ap 91072076
OnexTponopkntoyerye: Lwrekep (DIN 43650) MBS 3000 Danfoss 0-10 6ap 91072077
0 - 16 6ap 91072078
0 - 25 6ap 91072079
Pacxogomep SITRANS F M MAGFLO ) 1-5m?
MAG 5100 B Siemens (DN 25) ID8285
Pacxogomep SITRANS F M MAGFLO Siemens 3-10m? ID8286
MAG 5100 B (DN 40)
Pacxogomep SITRANS F M MAGFLO Siemens 6-30m? 1D8287
MAG 5100 B (DN 65)
Pacxogomep SITRANS F M MAGFLO Siemens 20-75m? 1D8288
MAG 5100 B (DN 100)
[aTuvk Temnepatypbl TTA (0) 25 Carlo Gavazzi ot 0°C po +25°C 96432591
[aTuvk Temnepatypbl TTA (-25) 25 Carlo Gavazzi | ot —25°C pgo +25°C 96430194
[aTuvk Temnepatypbl TTA (50) 100 Carlo Gavazzi | ot +50°C po +100°C| 96432592
[aTuvk Temnepatypbl TTA (0) 150 Carlo Gavazzi ot 0°C po +150°C 96430195
3almTHas runb3a Carlo Gavazzi 96430201
MprHaANEXHOCTW K AaTHMKy TemMnepaTtypbl 29 X 50 M -
Bce now HEHNS s 3awymtHas runbaa Carlo Gavazzi 96430202
pricoeamHe
29 x 100 mm
®ukcatop ans runs3el | Carlo Gavazzi 96430203
[laTuvk nepenaga TemMnepatypbl ETSD Honsberg ot 0°C o +20°C 96409362
[atuvk nepenaga Temnepatypbl ETSD Honsberg ot 0°C o +50°C 96409363
MpumeyaHue: Bece gatumkm € BbIXOOHbIM curHanom 4-20 MA.
[nanasoH
Hatunku paesneHus Danfoss, B KOMnnekTe nABReHMi Ne npopykTa
e [atuvk pasnenusi Tuna MBS 3000, ¢ kabenem 2 M 0 -4 6ap 96428014
MpucoeamHerme: G ‘2 A (DIN 16288 — B6kt) 0-66ap 96428015
¢ 5 KabenbHbIX 32XXMMOB (4YepHbIN) 0-10 6ap 96428016
* WHcTpykumsa no nogknodeHunio PT (00 40 02 12) 0-16 6ap 96428017
0 - 25 6ap 96428018
[Latuuk nepenapa pasnesns HUBA, B komnnekTe ﬂ::::::; Ne npopykTa
* [laTyvk nepenaga faBneHns ¢ SKpaHMpoBaHHbIM kabenem 1,5 M (coeguHeHns 7/16") 0- 0.6 6ap 485450
* 1 kpoHwTeitH HUBA (gnsi HAaCTEHHOrO MOHTaXa) B
* 1 kpoHwTeiiH GRUNDFOS (ons kpenneHus Ha anekTpoasurarene) 0-16ap 485441
o 2 BYHTA M4 115l KpENneHus AaTHNKa Ha KPOHLLITeliHe 0-1.66ap 485442
* 1 BuHT M6 (camoHapesatoLLmii) ing kpennexus Ha MGE 90/100 0-256ap 485443
* 1 BUHT M8 (camoHapesatoLunii) ans kpennenus Ha MGE 112/132
* 2 KanunnspHble TpyoKmM (KopoTkast/AnMHHas) 0-46ap 485444
* 2 KpoHLLTeitHa (1/4" — 7/16") 0 -6 6ap 485445

* Hanu4me n BoO3MOXHOCTb NOCTaBKM NPUHAANEXHOCTEN HEOOXOOUMO 3apaHee YTOYHATb Y crneunanmcToB

Grundfos.
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TexHun4yeckas

MTR(E), MTH, MTA

AOKYMeHTauusa
e ¢ WebCAPS - ato nporpamma Web-based
Computer Aided Product Selection (uHTepHeT
) CE— BEepCcusi aBToMaTU3MpoBaHHOro noasopa
R 060pypoBaHus), 4OCTYN B Nporpammy

6 6 ® 08 G

Frwrd @ s M et ) 55T

st £ AT T

npepocraenseTca Ha www.grundfos.com/ru
B WebCAPS npepncraBneHa nogpo6Has
nHdpopmauma o 6onee 4em 185 000 nsgenuin
Grundfos Ha 6onee 4em 22 A3blKax.

B WebCAPS Bcsi Hdhopmauma npusogmTcs B 6
pasgenax:

e Kartanoru

Jlutepartypa

Cepsuc

Mon6op

3ameHa

e Yeptexu CAD.

KaTtanoru @)

HauvHasa ¢ obnacrten npuMeHeHUs 1 Mofenen

HaCOCOB, AaHHbIA pa3fen BKAYaeT B cebsi

* TexHu4eckume gaHHble

e xapakTtepucTtuku (QH, Eta, P1, P2 n gp.) ansa
onpefeneHHon NIOTHOCTU U BA3KOCTU
nepekaynBaeMon XugkocTu, NokasbiBaeTcs
KONMMYeCcTBO paboTaroLLMX HaCOCOoB

e (poTtorpachmmn nspenmi

* rabapuTHble YepTEXM

® CXEMbl 3NEKTPUYHECKNX COEQUHEHWI

* CCbIIKM U gp.

PEEEREE T HIE

FIRTRIE DITEE

BEREREE 8 REEp

Nutepatypa @

B paHHOM pasgene MOXHO MONy4YUTb JOCTYN KO

BCEM MOCnefHUM OOKYMeHTaM Mo

WHTEpEeCyoLLEeMY Bac Hacocy, Hanpumep,

* npocnekTam

* pyKOBOACTBaM MO MOHTaXYy W 3KCnyataumm

* CEpPBUCHOW JOKYMeHTaumn, Takom Kak Service
kit catalogue 1 NHCTpyKUMM K cepBUCHOMY
KOMMJIEKTY

* KpaTKMM pyKOBOACTBaMm

e 6yknetam no Npoaykuum un T.4.

L0015

=Tl T

Cepsuc ©

B paHHOM pasgene npefcrtaBneH yoobHbIA ans
NCMNONb30BaHNUA WHTEPaAKTUBHbLIA  CEPBUCHbIN
kKatanor. 3Oecb Bbl MOXETe HaWTu 3anacHble
4acT U UX MOEHTU(PMKALUMOHHbIE HOMepa [Asis
HacocoB Grundfos, nocTaBnfiembiX WU YyXe
CHSITbIX C NPON3BOACTBA.

Kpome TOro, B [faHHbIA pasfen BKIIOYEHbI
BUO,EOPOSINKM, OEMOHCTPUPYIOLME npouenypy
3aMeHbl geTanen.
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TexHun4yeckas
AOKYMeHTauus

MTR(E), MTH, MTA

1-1 FY e L W e ]

Mop6op ©

HaunHaa ¢ pasnuyHbix obnacTter npuMeHeHus u

NPUMEPOB MOHTaXa, AaHHbIA pasfen BKAYaeT B

ce6s Nogpo6HbIE MHCTPYKLUMN ONs

e nogbopa caMoro nogxosLlero u agpdekTne—
HOro Hacoca A/l Ballel YyCTaHOBKU

® BbINO/IHEHUS CMOXHbIX PaACHETOB C YYETOM
3HepronoTpebsieHnsi, CPOKOB OKynaemocCTw,
npounen Harpy3ku, 3KcnayaTaymMOoHHbIX
pacxogos v ap.

e aHanusa BbIGPAHHOro Hacoca C MOMOLLbIO
BCTPOEHHOWM MpOrpamMmbl OMpeneneHns 3Kc—
nayaTtaumMOHHbIX pacxonoB

* OnpeneneHns CKOPOCTU TeYeHus ans BOLOOT—
BEAEHUS N KaHanM3aumm un gp.

3ameHa S

B paHHOM paspene npuBefeHa MHCTPYKLUMA NS Bbl—
60pa 1 CpaBHEHUSA JaHHbIX MO 3aMeHe YCTaHOBNEH—
HOro Hacoca, 4TO6bl 3aMeHWTb ero Ha o6onee
ahdekTBHbIA Hacoc Grundfos.

B paspen Bk/OYEHbI faHHbIE MO 3aMeHe HACOCOB,
NpeacTaBsieH LWMPOKMIA psg HACOCOB ApYrx Npouna—
BOOUTENEN.

Monb3ysicb NOAPOGHLIMU MHCTPYKLMSMU, Bbl MOXETE
cpaBHWUTbL Hacocbl Grundfos ¢ Hacocom, ycTaHoB-—
neHHbIM y Bac. lMocne Toro kak 6yayT ykKasaHbl
JaHHble MMeIOLLErocs Hacoca, nporpaMmmMa npenno—
XWUT HecKonbko HacocoB Grundfos, koTopble MOryT
6bITb 6051€€ YOAOOHBIMU U MPON3BOOUTENBHBIMU.
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Yeprexu CAD

B paHHOM paspene MOXHO 3arpy3vTb 2—-MepHble
(2D) n 3-mepHble (3D) yepTtexxu CAD no4tn Bcex
Hacocos Grundfos.

WebCAPS npegnaratotcs cnegytoLime opmarbl:

2-MepHble YepTexu
e .dxf, kapkacHble YepTexwu
* .dwg, KapKacHble YepTexu.

3-mepHble YepTexu
e .dwg, KapKacHble YepTexu (6e3 NOBEPXHOCTEN)
e _stp, NPOCTPaHCTBEHHbIE N306PAXKEHNS
(c noBepxHOCTAMM)
* .eprt, E-yepTexn.

—
=

WinCAPS

GRUNDFOS 72\

Puc. 38 Ouck WinCAPS

WinCAPS - 310 nporpamma Windows-based
Computer Aided Product Selection (Bepcusi aBToma—
TU3MPOBAHHOIO nogbopa obopynoBaHus Ha 6ase
Windows), B koTopol npefcTaBneHa nogpobHas
nHcpopmaums ansa 6onee 185 000 nagenuii Grundfos
Ha 6onee 4yeM 22 a3blkax.

Mporpamma WIinCAPS nmeeT Te Xe 0CO6EHHOCTU U
dyHKumm, 4to 1 WebCAPS. OHa He3ameHMMa B TeX
cnyyasix, Korga HeT NoAKIoHeHns K cetu Internet.
WInCAPS Bbinyckaetcs Ha CD-ROM, o6HoBnsieTcs
pas B rog.
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BbITb OTBETCTBEHHBLIM — HALLl OCHOBHOM npuHUmMn

Oymartb 0 6yayLlemM — OCHOBa pa3BUTHs

BHeppATb HOBOE — MyTb K NMAEpCTBY

Mocksa
109544, Mocksa
yn. WWkonbHas, 39-41. cTp.1
Ten.: (495) 564-88-00
(495) 737-30-00
dakc: (495) 564-88-11
e-mail: grundfos.moscow @ grundfos.com

ApxaHrenbcK

163000, ApxaHresnbckas obnacTb
ApxaHrenbcek

yn. MNonosa, 17, og. 321
Ten./dakc: (8182) 65-06-41
e-mail: arkhangelsk @grundfos.com

BnapusocTtok

690003, BnaamBocTok

yn. Bepxtenoptosas, 46, og. 510
Ten.: (4232) 61-36-72
e-mail: vladivostok @grundfos.com

Bonrorpap

400131, Bonrorpag

yn. Joxeukas, 16, od. 321

Ten.: (8442) 25-11-52
25-11-53

e-mail: volgograd @grundfos.com

ExaTepuHOypr

620014, EkatepuH6ypr

yn. Bainepa, 23, ogh. 201

Ten./tbakc: (343) 365-91-94,
365-87-53

e-mail: ekaterinburg @grundfos.com

WUpkyTck

664025, VpkyTck

yn. Ctenana PaswuHa, 27, od. 3
Ten./dakc: (3952) 21-17-42
e-mail: irkutsk@grundfos.com

KasaHb

420044, KasaHb, a/a 39 (o199 noyTbI)
KasaHb, yn. CnapTakoBckas, 2B, ogh. 215
Ten.: (843) 291-75-26

Ten./pakc: (843) 291-75-27

e-mail: kazan@grundfos.com

KemepoBo

650099, KemepoBo

yn. H. Ocrtpogckoro, 32, od. 326
Ten./dakc: (3842) 36-90-37
e-mail: kemerovo @grundfos.com

KpacHopap

350058, KpacHogap

yn. Ctapoky6aHckas, 118, kopnyc b,
och. 412

Ten.: (861) 279-24-93
Ten./bakc: (861) 279-24-57
e-mail: krasnodar @ grundfos.com

PacnpocTtpaHsieTcs
BECMNNATHO

www. grundfos.com/ru

KpacHosipck

660017, KpacHosipck

yn. Kuposa, 19, oth. 3-22
Ten./cakc: (391) 212-05-78
e-mail: krasnoyarsk@grundfos.com

Kypck

305004, Kypck

yn. INlenwnna, 77 B, od. 4096
Ten./dakc: (4712) 39-32-53
e-mail: kursk@grundfos.com

Hwxnuii HoBropop

603000, HwxHuin Hosropop

nep. XonogHolA, 10a, ogp. 1-4

Ten./pakc: (831) 278-97-05
278-97-06
278-97-15

e-mail: novgorod @grundfos.com

HoBocubupck

630099, HoBocmbupck

np-T OvmuTposa, 2, od. 902

Ten./tbakc: (383) 249-22-22
249-22-23

e-mail: novosibirsk @ grundfos.com

Omck

644099, Omck

yn. VIHTepHaumoHansHas, 14, od. 17
Ten./daxc: (3812) 948-372

e-mail: omsk @ grundfos.com

Mepmb

614000, MNepmb

yn. Oppxonnknaze, 61, od. 312

Ten./tbakc: (342) 217-95-95
217-95-96

e-mail: perm@grundfos.com

MeTpo3aBopack

185011, MeTpo3aBoack

yn. Poewo, 3, og. 6

Ten./dhakc: (8142) 53-52-14

e-mail: petrozavodsk @grundfos.com

PoctoB-Ha-[loHy

344006, Pocto—Ha—[loHy
np-T1 Cokonosa, 29, o¢h. 7
Ten.: (863) 248-60-99
Ten./hakc: (863) 299-41-84
e-mail: rostov@grundfos.com

Camapa

443099, Camapa

nep. Penuna, 4-6a

Ten./dhakc: (846) 977-00-01
977-00-02
332-94-65

e-mail: samara@grundfos.com

CaHkT-leTepbypr

195027, CaHkT-TleTepbypr
CeeppnnoBckas Hab, 44, 6/ "beHya"
och. 826

Ten.: (812) 633-35-45

dakc: (812) 633-35-46
e-mail: peterburg@grundfos.com

Capartos

410005, Capatos

yn. Bonblas Caposas, 239, od. 418

Ten./cakc: (8452) 45-96-87
45-96-58

e-mail: saratov@grundfos.com

TiomeHb

625000, TtomeHb

yn. Xoxpsikoea, 47, o. 607
Ten./cakc: (3452) 45-25-28
e-mail: tyumen@grundfos.com

Ydpa

450064, Ydpa, a/s 69 (gns nouTbl)
BusHec-ueHTp, yn. Mupa, 14, og. 801-802
Ten.: (3472) 79-97-70

Ten./dakc: (3472) 79-97-71

e-mail: grundfos.ufa@grundfos.com

Xab6apoBck

680000, XabapoBck

yn. ®pyHze, 22, odh. 407

Ten.: (4212) 41-50-30
Ten./cbakc: (4212) 41-50-33
e-mail: khabarovsk @ grundfos.com

Yensa6uHck

454080, YenabuHck

np-T JleHnHa, 83, ogp. 313

Ten.: (851) 265-55-19
e-mail: chelyabinsk @ grundfos.com

flpocnaenb

150003, Apocnaenb

yn. Pecny6nnkaHckas, 3, kopn.1, od. 403
Ten./bakc: (4852) 58-58-09

e-mail: yaroslavl@grundfos.com

MwuHck

220123, MuHck

yn. B. Xopyxen, 22, oth.1105

Ten./bakc: 8 10(375 17) 233-97-65
233-97-69

e-mail: minsk@grundfos.com

70021144/ 0109

RU
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