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BUHBT9ED anmoQ

1. Obwume cBegeHus

[laHHbIN KaTanor ABNsSeTcs AOMOSIHEHNEM K
crieayoLMm KaTanoram:

* NB, NBE, NK, NKE, 50 'y
* NB, NBE, NK, NKE, 60 'y
* NBG, NBGE, NKG, NKGE, 50 'y
* NBG, NBGE, NKG, NKGE, 60 'y

B pmaHHOM kaTanore npencraBreH 0630p peLleHui,
W3roTOBIIEHHbIX MO CneynanbHOMY 3akasy,
npegnaraemblix komnannen Grundfos. Ecnn B gaHHOM
KaTanore Bbl He HALLMW peLLEeHUs], OTBeYaloLwero
Bawnm TpeboBaHNsIM K HACOCHOMY 060pya0BaHuio,
obpartuTteck B komnaHuto Grundfos.

B AaHHOM KaTaliore HaxogdaTc4d HacocChl,
N3roToBJ1IeHHbIE NO cneuynaribHOMY 3akagdy CorfiacHoO
EN 733 (NB, NK) unu 1SO 2858 (NBG, NKG).

Hacocbl NB, NBG, NK, NKG,
M3roTOBJIEHHbIe NO cneynanbHOMY
3aKasy

Mbl npeanaraeM LUMPOKMIA CNEKTP MHAUBUAYaNbHbIX
mncnonHeHun HacocoB NB, NBG, NK, NKG gnsa
NCnonb30BaHNs B MPOMBbILLIIEHHOCTH.

OpHocTyneHYaTble HacoCbl OAHOCTOPOHHENO
BcacbiBaHMA Ha 6a3e HacocoB NB, NBG, NK, NKG
oTBevatoT ocobbiM TpeGoBaHNUsM 3aKkasymnka
OTHOCUTENbHO BO3MOXHOCTY NepekaynBaTb
crneaytoLme XXnakocTu:

* XWAOKOCTW MpU BLICOKO TeMnepaType;
*  KpUCTannuaymLLMecs XUAKOCTH;
- 3aTBepaeBaloLne/BA3KNE XUOKOCTH;

* KWOKOCTW BbICOKOM BA3KOCTU, TakMe Kak Kpacku u
naku;

* arpeccuBHble XWAKOCTY;
* abpasnBHbIE XNOKOCTMK;

*  TOKCUYHbIE XWUAKOCTHU;

*  JeTy4ne XuakocTtu;

* BOCM/IaMEHSIIOLMNECS KNOKOCTU.

Hacocbkl NB, NBG, NK, NKG, n3rotoBrneHHble no
crneumanbHOMY 3aka3sy, MoryT 6bITb aganTUpoBaHbl K
cneunanbHbIM TpeOOBaHUSAM NO MOHTAXY.

Hacocbkl NB, NBG, NK, NKG, n3rotoBneHHble no
cneunanbHOMY 3aka3sy, AOCTYMHbI AN CNeayHLLInX
TemnepaTypHbIX Anana3oHOoB:

* XWAKOCTU Ha ocHoBe Boabl: oT -45 go +200 °C

* ropsiune macna: ot -20 go +220 °C.

Tunbl HACOCOB HWXE AOCTYMNHbI B cneynanbHoM
NCMOMHEHUN.

ﬂwameTp Bana Hacoca

Twn Hacoca d5 [mm]

24 32 42 48 60

NB, NBE . . . ° °
NBG, NBGE . . . ° °
NK, NKE . . . . .
NKG, NKGE . . . ° °

L4 ,ﬂOCTyI‘IHO AnAa 3akasa.
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NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Hacocbl B cooTBeTCcTBUU C
MHAUBUAYaNbHbIMMU
TpeboBaHMAMMU

Hacockl NB, NBG, NK, NKG mMoryT 6bITb N3roToBMeEHbI
B creunanbHOM UCMNOMHEHUW COrnacHo
HAMBMAYanbHbIM TpeboBaHMAM 3akasynka. JTo
BO3MOXHO brnarogapsi KoMGMHMpoBaHHOMY Noaxoay K
afjanTtauun, Korga MHOTMe KOHCTPYKTUBHbIE
0COBEHHOCTU 1 ONUMK Hacoca paccMaTpMUBaOTCS Kak
MOZYIK, KOTOPble MOXHO 06beAnHUTL AN Co3AaHus
naeanbHOro A4OCTYNHOro Hacoca.

BapuaHTbl anekTpoaBuraTens:

Onektpoasuratenu NB, NBG, NK, NKG goctynHbl B

pasnuyHbIX KOHUIypaumax Ans yaoBNeTBOPEHNS

TpeboBaHUN, NPeabABNAEMbIX K UCTOYHUKY NMUTaAHUS,

cpeae Hacoca u/vnmn caMmow nepekaymBaemMon

XUOKOCTW.

* CucTeMbl 3MEKTPONUTAHUSA Pa3NMyarTCs Kak no
yacToTe, Tak U NO HANPSPKEHWUIO, a TaKkxKe Mo
HeobxoaMMbIM MeToAaM 3allunThI.

+ OkpyxatLlas cpega MoxeT OblTb B3pbIBOOMACHOMN,
O4YeHb XXapKow n/unu oyeHb BnaxHon. Ocobbie
YCNOBUS TakXXe NPUMEHSAITCHA Ha GonbLunx
BblCOTaXx.

* [nsa nepekaymMBaeMom XNOKOCTU MOXET
notpeboBaTbCcs cneunanbHoe pellueHne
anekTpoasuratens. [1na BbICOKOW MW HU3KOWN
BSA3KOCTU WU/MNW BbICOKOW UM HWU3KOW MITIOTHOCTU
MOXeT NoTpeboBaTbCs HECTAHAAPTHbLIN TUNopasmep
aBuraTtensa. Takxe MOXeT NoHaao0buTbes
B3pblBO3aLUULLEHHbIA BAapUaHT.

+ JloCTyneH LUMPOKMIA CNEKTP HACOCOB C
anekTpoaBuUraTensiM1 ¢ perynupyemMon 4acToTomn
BpaLleHUs.

JononHuTenbHy0 MHOpMaumo CMOTpUTE B pasgene

5. Onekmpodsuzameris.

MapameTpbl TOpLEBOro ynnoTtHeHus Bana

XXungkoctu ¢ 9KCTpeMalribHbIMU XapakKTepucTtnkamu
nHorga Tp96yIOT NPUHATUA 3KCTPpEeMarbHbIX Mep.

Ecnv He NpuHATL Mepbl NPeAOCTOPOXKHOCTM, NpU
BbICOKMX TeMnepaTtypax MoryT 6biTb NOBpeXaeHbl
YNIOTHSIIOLLNE NOBEPXHOCTMU.

B uensax obecneyeHnsa 6esonacHoCcT MOryT
noTpeboBaTbCs cneymnanbHble Mepbl AN
arpeccuBHbIX, TOKCUYHBLIX UNN
JIErKOBOCMNNaMEHSIOLLNXCS KNOKOCTEN.

XKugkoctn moryT noBpeAnTb yNioTHEHMA Bana, Tak
KaK OHM MOTyT KpuUcTtannusoBaTbCd, 3aTBepaeBaTb Unn
ObITb Ype3BblYaHO abpa3nBHbLIMHA.

JononHuTenbHyo MHOpMaumo CMOTpUTE B pasgene
6. YnnomHeHus eana.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Onuumn Hacoca

Hacocel NB, NBG, NK, NKG moryT cnpaBuTbCs C
CaMbIMV CNOXHbBIMU XUAKOCTAMU U Pa3nnYHbIM
OaBreHnemMm, a Takke aganTupoBaTbCs KO MHOTUM
ApyruMm TpeboBaHusM.

.

BapuaHTbl KpOHLITENHOB MOALUMMHUKOB ANS
yCroBWiA 3KcnyaTaumun ¢ BbICOKMM AaBMNeHNeM Ha
BXoge.

KoHTponb COCTOSIHUSI NOALIMMHUKE B KPOHLUTENHE
NOALUMMNHMKA.

Bo3moxHa nocTtaBka cepTndunkaToB matepuanos u
HacocoB.

[ononHuTenbHy MHOpPMaLMo CMOTPUTE B pasgene
7. Hacoc.
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2. O630p Uzpgenun

MapameTpbl KOHUrypauum

AHTUKOHAEHCAHTHbIW MHOrokoHTakTHbIn CepTudukatbl cUR,

dnekTpopguratenu o6orpes pasbem UR u CSA

OnekTpoaBUraTenu AOCTYMNHbI B Pa3fnyHbIX KOHUrypaLmusx Ans
yAoBneTBopeHust TpeboBaHni, NpeabABNAEeMbIX K UCTOYHUKY
nuTaHus, cpeae Hacoca U/vnu camon nepekaymBaemom
XKUOKOCTH.

* CucTeMbl 3NeKTPONUTaHNA pasnuyaroTcs Kak no yacrtore, Tak
1 MO HaMpsKeHUto, a Takxke No HeobxoaMmbelM MeToAam
3aWnThI.

« Okpyxatowas cpefa MOXeT ObiTb B3pbIBOOMNACHOW, O4€Hb
Xapkoi n/vnu odeHb BnaxHoi. Ocobble ycnoBusa Takxe
NPUMEHSIIOTCS Ha BOIbLUNX BbICOTAX.

« [Ins nepekayvBaeMon XnMAKOCT MOXeT notpebosarbcs Crp. 24 Ctp. 22 Ctp. 22
cneumanbHoe pelleHne anekTpoasuratens. [ins BbICOKOW unu
HW3KOW BA3KOCTU W/UNN BbICOKOW UMM HU3KOW NIIOTHOCTH
MOXeT noTpeboBaTbca HeCcTaHAapPTHbI TUNopasMep
asuratens.

* [ocCTyneH LWMPOKMIA CNEKTP HACOCOB C 3MeKTpoaBUraTensamu ¢
perynupyemMoi 4acToToN BpaLLeHus.

HaxumHas BTynka
PeweHus 6e3 PeweHus c
YnnoTHeHus Bana canbHukKa / HabuBka
KapTpuaxa KapTpuaxem
canbHuKa

Psi TOpLEBLIX YNMOTHEHNI Bana ANs pa3nuuHbIX XUAKOCTEMN,
Temnepatyp 1 AaBneHuit xuakocTu. OnnHapHoe 1 ABoiiHoe ) )
TopuUEeBOe ynnoTHeHe Bana no craHgapty EN 12756. Kpome e = } ﬂ“l J
TOrO, CanbHUKOBbIE YNNOTHEHWUS ANS PA3NUUHBIX XUAKOCTEN. y e i ’ ' e
€ 4 =001%

CwMm. cTpaHuubl 29-31  Cwm. cTpaHuubl 29-31  CM. cTpaHuubl 29-31

Konbuo wenesoro
Hacoc ynnoTHeHus1, pabouee Ban Kopnyc
Koneco

MopacTpoiika AeTanein Hacoca, KOHTaKTUPYIOLMX C XUAKOCTbIO,

HeobxoAvMa Ans ONTMManbHOro cpoka cnyxobl Hacoca. % .

PasnnyHble MaTepuarbl M3roTOBEHNS TSXKENO HarpyXeHHbIX )

KOMMOHEHTOB, T.e. paboyne koneca BbINOMHEHbI U3 YyryHa,

6pOoH3bI M ABYX Mapok Hepxasetollel ctanu. Konbua Lienesoro ﬂA- g,f«

YNNIOTHEHNA B BapMaHTax UCNOJIHEHUA C paﬁOHMMVI Konecamu n
\_/

KOXYXOM Hacoca. [ins n3rotoBneHuns kopnyca Hacoca
Mcnonb3yeTcs YyryH U ABe Mapku HepXKaBeloLen ctanu.
KoMGuHaummn pasnuyHbIX pe3MHOBbIX AeTarei B Hacoce
no3BonsT o6ecnevynTb caMoe BbIrOAHOE peELIeHUe.

[ns ycnoeuin akcnnyaTtauuu, rae Habniogaercs
YyBCTBUTENbHOCTb K BpEMEHM NPOCTOSA, MPUMEHSAETCA
NoALWMMHUKOBBIN y3en Ans TsSKenbiX YCNoBUIA SKCnnyatauum n
obecneunBaeTCcs KOHTPOSIb COCTOSIHUS MOALIUMHUKOB.

CTp. 49 CTp. 49 CTp. 49

B3pbiBo3awmuuweHHoe  CepTtudmkarbl n
[pyrve BapnaHThbl MCNOJIHEHMEe HAacoCoB NPOTOKONbI
no ATEX UCNbITaHUN

Bbl MoxeTe BbIGpaTb HAaCOC C OAHOCTOPOHHMM BCacklBaHWEM
Grundfos ¢ koHkpeTHOI pabo4yel TOYKON, 3akasaTb LBET Ha
Bbl6Op, BbIOpaTh BapnaHT NOCTaBKu ¢ cepTudukatamm nnu 6es
HUX, a TaKxe CO cTaHAapTHON MydTON Unu MydTon ¢
NpOCTaBKOWN.

:

140

Ctp. 59 “Crp
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NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

3awumra AnekTpoaBuUraTenu
o HectaHpapTtHoe
anekTpoaBuraTens yBenu4yeHHoW unu HanDsKeHMe CTeneHb 3aluThl UcnonHeHus E-HacocoB
(PTC/TennoBas 3awurta) YMeHbLEHHON MOLWHOCTH P

Ctp. 25 Ctp. 26 Crp. 22 Crp. 28 Ctp. 72
YnnotHeHue Tuna YNnoTHeHMe Tvna YnnoTHeHue Tuna
"back-to-back" "tandem" unu
YnnoTHswwasn Pe3nHoBbIe geTanu "tandem" (cTaHAapTHble " "
NoBepPXHOCTb YNNoTHeHUs Bana (cTanAaptHble MexaHuyeckue back-to-back
MexaHu4veckue nAnoTHeHMs) (kapTpupxxeBoe
YNNOTHEHURA) y ynnoTHeHue)
SO ool ooy -
CTp. 32 CTp. 34 Cwm. cTpaHuubl 31, 42 Cwm. cTpaHuubl 31, 45 Cwm. cTpaHuubl 31, 42, 45
Pe3nHoBbIe getanun MpoBepka cocToAHUA
Hacoca KoHcTpyKuusa noawmnHuka NOAWMMHUKOB Kepamuueckue nokpbitus Hacocbl 6e3 PWIS

CTp. 50 CTp. 51 CTp. 58 CTp. 62 Ctp. 70

GRUNDFOS %%
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NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Hacocbl NB, NK Hacocbl NBG, NKG
Tun Hacoca [:z] OuameTtp yn[::;:n'liueuwﬂ Bana Tun wacoca [::z] ﬂVIaMeTpBiI;IJ;OTHeHMH
125.1 24 28 [mm]
125 24 28 1251 24 28
160.1 24 28 125 24 28
32- 160 24 28 160.1 24 28
200.1 24 28 50 - 32 - 160 24 28
200 24 28 200.1 24 28
250 24 28 200 24 28
125 24 28 250 32 38
160 24 28 65 - 50- 125 24 28
40 - 200 24 28 160 24 28
250 24 28 200 24 28
315 32 38 65 - 40- 250 32 38
125 24 28 315 32 38
160 24 28 80 - 65 - 125 24 28
50 - 200 24 28 160 24 28
250 24 28 200 24 28
315 32 38 80 - 50 - 250 32 38
125 24 28 315 32 38
160 24 28 100 - 80 - 125 24 28
65 - 200 24 28 160 32 38
250 32 38 200 32 38
315 32 38 100 - 65 - 250 32 38
160 24 28 315 42 48
200 32 38 160 32 38
250 32 38 200 32 38
80- 315 32 38 250 32 38
315 42 48 125 - 80 - 315 42 48
400 42 48 400.1 42 48
160 24 28 400 42 48
200 32 38 400 48 55
250 32 38 400,1 42 48
100 - 250* 42 48 160 32 38
315 32 38 200 32 38
315* 42 48 125 - 100 - 250 42 48
400 42 48 315 42 48
200 32 38 400 42 48
250 32 38 200 32 38
250* 42 48 250 42 48
125- 315 42 48 150 - 125 - 315 42 48
400 42 48 400 42 48
500 60 60 500 60 60
200 32 38 200 32 38
250 42 48 250 42 48
315,2 42 48 315,2 42 48
150 - 315 42 48 200- 150- 3152 48 55
400 42 48 315 48 55
400*" 48 55 400 48 55
500 60 60 500 60 60
200 - 4009 48 55 250- 200 - 4002 48 55
4502 48 55 450 48 55
350 48 55 350 48 55
250 220 48 %5 300-  250- o 48 %5
4502 60 60 450 60 60
500 60 60 500 60 60
350-  300- 3052 48 55

*

YBenuyeHHbIN Hacoc.
1) He pgoctynHo B ucnonHexmn NB. 2) He pocTynHO B UCMOMHEHUW U3 HEPXaBeloLLen cTanu.
2) He pocTynHO B MCMOMHEHUN U3 HEpXXaBeloLweh cTanu.

GRUNDFOs %



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

3. MapkupoBKa

PupmeHHas Tabnuuika OGo3HaueHus

Mo3. Onucaxue

7 8
| | 1 O6o3HaveHne Tuna
; TypeModel  ME! >[NNIl 1 EllHz srunpros X 2 Mogpenb
B \B 100-315/205 AEF2kBBQE [l
gf o o B Mogenb
S I mh H T
5= [ bar/"lgMAx ”D": Ce I ‘| 6 S 96126252  Homep npoaykTa
9~ Tmp. Dia_| (in.) @ 3 P2 MecTo nponssoacTea
(B Viade in Hungary [} 1470 JiNRl o
i 83 0612 [arta nsrotoeneHus (rog n Hegens)
=
12 10 = 0001 Cepuinbiit Homep
Puc. 1 Tpumep dprpmeHHoN Tabnunykn Hacoca NB 3 HomuHanbHbIi pacxog [m3/4]
4  HowmuHanbHoe paBnenne/makcumansHas Temneparypa
s 9 [6ap/°C]
5 CTpaHa-usrotoBuTenb
Type MEIZ[0.70 |np[77.1 J% <munores X I
1~—HF NKG 200-150-200/210-170H2F 3NKEO2926 6 Homunanenas yactora spawenus [mun'']
2 Model[B 98051910 P2 0512 0001 g 7 Hanop [M]
3 2255 |m*hH[ 28 |m n[ 960 Jmin . N 8  MuHUMAanbHbBIA MHOEKC 3HEProadPEKTUBHOCTH
25/120 bar/°C g S -
4 Voo l_ungan‘/ MAX‘ EH[Ceg 3 9 rmapaenuyeckuii KM Hacoca B Touke ontumanbHoro KIp
5 8 [%]
1 =
=

Puc. 2 lpumep oupmeHHom Tabnuukm Hacoca NKG

PacwudpoBka tTunosoro o6o3HavyeHnst NB, NBE, NBG, NBGE

Mogens B

Mpumep 1 - KOHCTPYKLUA Hacoca B cooTBeTcTBUM ¢ EN 733 NBE 32 125 1 /142

Mpumep 2 - KOHCTPYKLMA Hacoca B cooTBeTCcTBUM ¢ ISO 2858

TunoBou pag
NB, NBG
NBE, NBGE Hacoc c¢ anektpogsuratenem MGE

Hacoc co ctaHaapTHbIM 3M1eKTpoABUraTesnem

HAnameTp BcacbkiBatouwero natpy6ka (DN)

HOnameTp HanopHoro naTtpy6ka (DN)

HomuHanbHbIN AnameTp pabouero koneca [Mm]

NBG 125 -100 -160

S2 A F 1 A E S BAQE

/160-142 A F 2 N K S DQQK

MoHwnxeHHan npon3BoaUTeNIbHOCTb = A

dakTMuyeckun amameTp pabouero koneca [Mm]

WUcnonHeHue c gaTunkamm
S1 Bes ycTtaHOBMNEHHOro Ha 3aBofe AaTyuka, AaTYnK AaBMNeHWs NOCTaBMSETCH C HACOCOM
S2 C ycTaHOBMeHHbIM Ha 3aBoje AaT4MKOM nepenaaa AaBneHus, Hacockl cepun 2000

PacwudpoBka TMNOBOoro o6o3HavyeHus ([onyckaeTcsi coyeTaHue KOAoB)
A basoBoe ncrnonHeHue

OnekTpoasuraTenb yBENUYEHHON MOLLHOCTU

Bes asuratens

Kopnyc Hacoca Ha onopax

B3pbiBo3alymiieHHoe ncnonHeHne no ATEX (B cnyvae ecnu Hacoc npoten ceptudukaumio ATEX,
BTOPOW CMMBOM KoAa UCMOSHEHMs1 Hacoca - byksa E).

VicnonHeHne ¢ paMoOn-0CHOBaHWEM.

O m m OO

C 10CTVPOBOYHBIMU NNACTUHAMMU

Cneu,maanoe ncnonHeHue (ech TpeGyemoe NCnonHeHne He COOTBETCTBYET

X
I'Iepe"IMCJ'IeHHbIM)

Tpy6Hoe coeauHeHue
E ®naneuy u3 tabnuubl E
F ®naney DIN
G ®naHeuy ANSI
J ®naneuy JIS

[donycTtumoe aaBneHue Ha dnaHuax (PN - HomMHanbHoe paBneHune)
1 10 6ap

16 6ap

25 6ap

40 6ap

[pyroe gonyctumoe AaBnexHue

g~ WN

GRUNDFOS %%

MapkupoBka
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NB, NBG, NK, NKG

NBE, NBGE, NKE, NKGE

Mpumep 1 - KOHCTPYKLMA Hacoca B cooTBeTcTBMM ¢ EN 733

Mpumep 2 - KOHCTPYKLUA Hacoca B cooTBeTCcTBUM € ISO 2858

NBE 32 125 A1

NBG 125 -100 -160

142
/160-142

S2 A F 1 A E S BAQE
A F 2 N K S DQQK

MaTtepuansbi

— I GG T Mmoo w >

= r X

w

X

Kopnyc Hacoca

EN-GJL-250
EN-GJL-250
EN-GJL-250
EN-GJL-250
EN-GJL-250
EN-GJL-250
EN-GJL-250
EN-GJL-250
1.4408

1.4408

1.4408
1.4517
1.4408

1.4408

1.4408

1.4517

EN-GJL-250
EN-GJL-250
1.4408

1.4408

Pa6ouee koneco

EN-GJL-200
Bronze CuSn10
EN-GJL-200
Bronze CuSn10
EN-GJL-200
Bronze CuSn10
EN-GJL-200
Bronze CuSn10
1.4408

1.4408

1.4408
1.4517
1.4517

1.4408

1.4517

1.4517

1.4408
1.4517
1.4517

1.4517

CneuunanbHoe UcnonHeHne

Konbuo wenesoro
YNNOTHEeHUA

BpoHsa/natyHb
BpoH3a/naTtyHb
BpoHsa/naTyHb
BpoHsa/natyHb
EN-GJL-250
EN-GJL-250
EN-GJL-250
EN-GJL-250
1.4517

3anonHeHHbIN
yrnerpacgutom PTFE
(Graflon™)

1.4517
1.4517
1.4517

3anonHeHHbIN
yrnerpagwutom PTFE
(Graflon™)

3anonHeHHbIN
yrnerpagutom PTFE
(Graflon™)
3anonHeHHbI
yrnerpagwutom PTFE
(Graflon™)
BpoHsa/natyHb
BpoH3a/naTtyHb
1.4517
3anonHeHHbI

yrnerpagwutom PTFE
(Graflon™)

Ban

1.4301
1.4301
1.4401
1.4401
1.4301
1.4301
1.4401
1.4401
1.4462

1.4462

1.4401
1.4462
1.4401

1.4401

1.4401

1.4462

1.4401
1.4462
1.4462

1.4462

Pe3uHoBbIe AeTanu B Hacoce

BykBoi 0603Ha4eH MaTepuan KonbLEeBOro YNoTHEHNS KPbILLKW Hacoca

E

X Z2 X

\

EPDM
FXM (Fluoraz®)
FFKM (Kalrez®)

FEPS (cunukoHoBoOe KomnbLieBOe ynnoTHeHne B ob6onoyke ns PTFE)

HNBR
FKM (Viton®)

YnnotHeHue Bana

S OpavHapHoe ynnoTHeHve

Kopa Tuna TOpUEeBOro ynioTHeHUs U pe3anHOBbLIX petanen

GRUNDFOs %




NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Mpumep 1 - KOHCTPYKLMUA Hacoca B cooTBeTcTBUMU ¢ EN 733

Mpumep 2 - KOHCTPYKLMA Hacoca B cooTBeTcTBUM ¢ ISO 2858

NBE 32 1251 /M42 S2 A F1 A E S BAQE

NBG 125 -100-160  /160-142 A F2 N K SDQQK

Mpumep 1. PacwmdpoBka KOHCTPYKTUBHBIX
ocobeHHocTen Hacoca NBE 32-125.1:

Hacoc c anekTpoasuraterniem MGE

NMOHMKEeHHas NPON3BOANTENBHOCTb

paboyee koneco 142 mm

C yCTaHOBINEHHbLIM Ha 3aBoAe AaTYMKOM nepenaga
pasrneHus, Hacocbl cepumn 2000

6a3oBoe NCNoNHeHne

¢ donaHuem DIN no EN 1092-2 B Tpy6HOM
coefuHeHUn

Jonyctumoe fasneHue Ha dnaHue - 10 6ap
Kopnyc Hacoca un3 vyryHa, EN-GJL-250
4yyryHHoe pabo4ee koneco, EN-GJL-200

OpOoH30BOE/NaTyHHOE KOMbLO LLENeBoro
YMAOTHEeHUS

Ban u3 Hepxasetowen ctanm (EN 1.4301)
KornbLeBO€e YNIOTHEHNE KPbILWKN Hacoca 3 EPDM
C OAMHapHbIM YNIOTHEHNEM Bana

C ynnotHeHuem Bana n3 BAQE.

B npumepe 2 nokasaH Hacoc NBG 125-100-160 ¢
OaHHbIMW XapaKTepUCTUKaMMU:

c pabo4ymm Kornecom ¢ kocow nogpeskon 160-142 mm
6a3oBoe UcnonHeHne

¢ conaHuem DIN no EN 1092-2 B Tpy6HOM
coefvHeHnn

JonycTumoe AaBreHue Ha dnaxue - 16 6ap
Kopnyc Hacoca u3 HepxaBetowwewn ctany EN 1.4408

paboyee Koneco U3 HepxasetoLLe cTanm
EN 1.4408

KOnbLO LLIeNeBOro yninoTHeHNs U3 TecdbrioHa ¢
yrnerpacuTHbIM HanonHeHnem (Graflon®)

C Banom u3 Hepxasetowen ctanun, EN 1.4401
KonbLeBOe yNroTHeHMe KpblWwkK Hacoca ns FFKM
C OAMHapHbIM YNIOTHEHMEM Bana

VN ynnoTHeHus Bana - DQQK.

GRUNDFOS %
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NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

PacwudpoBka tTunosoro o6o3HavyeHnss NK, NKE, NKG, NKGE

Mogenb B
Mpumep 1 - KOHCTPYKLMUA Hacoca B cooTBeTcTBUM ¢ EN 733 NKE 32 1251 /142 S2AMF 1 A E S BAQE
Mpumep 2 - KOHCTPYKLMA Hacoca B cooTBeTCcTBUM C ISO 2858 NKG 125 -100-160 1160-142 H2 F 3 N KE O 2926

TunoBo#u psg
NK, NKG Hacoc co ctaHgapTHbIM anekTpoasuratenem
NKE, NKGE Hacoc c anektpoasuratenem MGE

HOvnameTp BcacbiBatouwero natpy6ka (DN)

AvnameTp HanopHoro naTpy6ka (DN)

HomuHanbHbIN AnameTp pabouero koneca [Mm]

MoHunxeHHan npou3BoAUTENIbHOCTb = A

dakTU4ecKkuih AmameTp pabouero koneca [Mm]

UcnonHeHune ¢ gaTynkamm
S1 Bes ycTaHOBMEHHOro Ha 3aBoAe AaTuuka, AaTyYiK AaBeHUs NOCTaBnseTcs C HACOCOM

S2 C ycTaHOBMEHHbIM Ha 3aBode AaT4MKOM nepenaga AasneHus, Hacockl cepumn 2000

PacwudpoBka TMNOBOro 0603Ha4yeHus (AonyckaeTcs coyetaHue KOAOB)

BasoBoe ncnonHeHne, cTaHAapTHLIN NOALLUMMHUKOBBIV Y3€en, CMa3biBaeMblii

A1 9 o
KOHCUCTEHTHOU CMa3KoWu, XeCTKas Myd)Ta

BasoBoe ncnonHeHve, cTaHAapTHbBINA NOALLMMHUKOBBIV Y3€en, CMa3sbiBaeMblii

A2 . - _
KOHCUCTEHTHON CMasKoii, MydTa C MpoCcTaBKoW

B OnekTtpoaBuratens yBenu4eHHON MOLLHOCTH

B3pbiBo3alymiuieHHoe ncnonHeHne no ATEX (B cnyyae ecnm Hacoc npowien ceptudukauntio ATEX, BTopoit cumeon

E
Kofa UcnonHeHus Hacoca - bykea E).

[NoALWNNHNKOBbIN y3en ansa Taxenbix yCJ'IOBMVI aKcnnyatauun, CcMma3sblBaeMmbIv

G1 o S
KOHCUCTEHTHOW CMasKoMm, XécTkas MydTa

MoALWMNHMKOBBIN Y3en ANns TSXenblX YCNoBUA aKcnnyaTaummn, cMasbliBaemblin

G2 - o .
KOHCUCTEHTHOW CMa3Kou, MbeTa C npocTaBKkou

MoaLWwnnHMKOBbIV y3en ana Taxenbix yCJ'IOBVIVI aKcnnyatauuun, macnaHasa

H1 .
cMaska, xéctkas mydTa

nO,ClLIJVII'IHVIKOBbII;I y3en anga Taxenbix yCJ'IOBVIVI aKcnnyatauuun, macnaHasa

H2 o
cmaska, MydTa ¢ NnpocTaBKon

Bes anekTpoasuratens, cTaHAapTHbIA NOALWNNHUKOBLIN y3er, CMa3biBaeMblii KOHCUCTEHTHOWN CMaskomn,
xéctkasa mydTa

Bes anekTpoasuratens, ctTaHAapTHbIA NOALIMNHUKOBBIN y3€er, cMa3blBaeMbli KOHCUCTEHTHOW CMa3Koun,
MydTa C NPOCTaBKOW

Bes aneKkTpoaBuratend, NOALIMMNHUKOBBIV y3en ona Taxenbix yCJ'IOBI/II;I aKcnnyartauuu, cMmasblBaeMbli

J1 - T
KOHCUCTEHTHON CMasKoii, xécTkaa mydTa

Bes aneKkTpoasurartend, FIO,EILLII/IFIHI/IKOBI:IIZ y3en ona Taxenbix yCJ'IOBI/IIZ aKcnnyartauuu,

J2 L M - M
CMas3blBaeMblil KOHCUCTEHTHOW CMa3Komn, MydTa C NPOCTaBKOW

Bes anekTpoasBuraTens, NOALLMNHUKOBLIV Y3en ANs TSHXeNblX YCNoBUA aKcnnyaTaummn, macnsaHas

K1 %
cmaska, xécrtkas mydra

Bes anekTpoaBuratens, NoALWMMNHUKOBBIN y3En ANs TSKeNbiX YCN0oBUii 9KCnyataumum, MacnsiHas cMmaska,

K2 ”
My@Ta ¢ npocTaBKomn

Hacoc co cBo6oaHbIM Banom, cTaH4apTHbIN NOALMUMHUKOBBIV Y3€en, CMa3biBaeMblii KOHCUCTEHTHOMN

Y1 o
CMasKoW.

Hacoc co cBo6oaHbIM Banom, NoaWwWnnHUKOBbIN y3en ona Taxernbix yCﬂOBI/IIZ

W1 > . o
aKcnnyarayunmn, cMmasbliBaeMblt KOHCUCTEHTHOM CMa3KoW.

Hacoc co cBo60AHbIM Banom, NoALMMHUKOBBIN y3en Ans TAxenbiX yCnosun
aKcnnyaraymm, MmacrnaHaa cMmaska.

Z1

CneunanbHoe ncnonHeHue (ecnu Tpebyemoe UCMOMNHEHNE HE COOTBETCTBYET

X
nepeyncrieHHbIM).

TpybHoe coeauHeHue

E ®naHeu ns Tabnuubl E

F ®naney DIN

G ®naHey ANSI

J ®naney JIS

[fonycTtumoe aaBneHue Ha cdnaHuax (PN - HomMHanbHoe AaBneHue)

1 10 6ap

2 16 6ap

3 2506ap

4 40 6ap

5 [pyroe gonyctumoe aasneHue

Martepuansbl

Konbuo wenesoro
YNNOTHEeHUs

A EN-GJL-250 EN-GJL-200 BpoHsa/natyHb 1.4021/1.4034

Kopnyc Hacoca PaGouee koneco Ban

GRUNDFOs %




NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Mpumep 1 - KOHCTPYKLMA Hacoca B cooTBeTcTBMM ¢ EN 733 NKE 32 125 1 /142 S2 A1 F 1 A E S BAQE
Mpumep 2 - KOHCTPYKLMA Hacoca B cooTBeTCcTBUM € ISO 2858 NKG 125 -100 -160 1160-142 H2 F 3 N KE O 2926
B EN-GJL-250 Bronze CuSn10 BpoH3a/naTyHb 1.4021/1.4034 B
C EN-GJL-250 EN-GJL-200 BpoHsa/natyHb 1.4401
D EN-GJL-250 Bronze CuSn10 BpoH3a/naTyHb 1.4401
E EN-GJL-250 EN-GJL-200 EN-GJL-250 1.4021/1.4034
F EN-GJL-250 Bronze CuSn10 EN-GJL-250 1.4021/1.4034
G EN-GJL-250 EN-GJL-200 EN-GJL-250 1.4401
H EN-GJL-250 Bronze CuSn10 EN-GJL-250 1.4401
| 1.4408 1.4408 1.4517 1.4462
3anonHeHHbIN
J 1.4408 1.4408 yrnerpacgutom PTFE 1.4462
(Graflon™)
1.4408 1.4408 1.4517 1.4401
L 1.4517 1.4517 1.4517 1.4462
M 1.4408 1.4517 1.4517 1.4401
3anonHeHHbIN
N 1.4408 1.4408 yrnerpacdutom PTFE 1.4401
(Graflon™)
3anonHeHHbIN
P 1.4408 1.4517 yrnerpacduTtom PTFE 1.4401
(Graflon™)
3anonHeHHbIN
R 1.4517 1.4517 yrnerpacgutom PTFE 1.4462
(Graflon™)
S EN-GJL-250 1.4408 BpoHsa/natyHb 1.4401
T EN-GJL-250 1.4517 BpoHsa/natyHb 1.4462
U 1.4408 1.4517 1.4517 1.4462
3anonHeHHbIN
W 1.4408 1.4517 yrnerpacduTtom PTFE 1.4462
(Graflon™)
X CneumanbHoe UCMonHeHne
Pe3uHoBble AeTanu B Hacoce
MepBas 6ykBa 0603Ha4YaeT MaTepuan KonbLEBOro YNiOTHEHUS KPbILIKM HAacoCa U KPbILLKW YNIOTHEHNS (KpbILLKa YNNOTHEHUS
NPUMEHSIETCS TONMbKO B ABONHBIX TOPLIEBbIX YNMNOTHEHUSAX).
Btopas 6ykBa 0603Ha4yaeT matepuan KonbLEeBOro YNnoTHEHUS KOprnyca YNNOTHEHUS.
E EPDM
F FXM (Fluoraz®)
K FFKM (Kalrez®)
M FEPS (cunukoHoBoe KonbLeBoe ynnoTHeHne B obonoyke n3 PTFE)
V. FKM (Viton®)
X HNBR
YnnotHeHue Bana
B CanbHukoBOe ynnoTHeHue
C OpwuHapHoe KapTpua)XeBoe ynnoTHeHne
D [IBoitHOe KapTpuaxeBoe ynnoTHeHne
O [BoiiHoe ynnoTHeHune "back-to-back"”
P [BoiiHoe ynnoTHeHue "tandem”
S OpwuHapHoe ynnoTHeHne

YnnoTtHeHue Bana B Hacoce

Byksbl Mnu Lndpsbl B koae, 0603HaYaOLWEM TOPLEBOE YNMOTHEHWE Bana W pe3MHOBBLIE YaCcTy YNTOTHEHWS Bana

4 6ykebl: OgnHapHoe TopLeBoe ynnoTHeHue Bana (Hanp., BQQE) unu ognHapHoe kapTpuaxesoe ynnoTHeHune (Hanp., HBQV).

4 ABONHOE ynnoTHeHne (Hanp., 2716, rae 27 - DQQV (nepsuyHoe ynnotHeHue), a 16 - BQQV (BTopnyHOE ynnoTHeHne)) unu ABonHoe
undpbl:  KapTpuaKeBoe ynnoTHeHune (Hanp., 5150, rae 51 - HQQU (nepeuyHoe ynnotHeHue), a 50 - HBQV (BTOpuYHOE ynnoTHeHue)).

CooTBeTcTBUS LUPOBOro n 6ykBEHHOro 0603HAaYEHWI YNNOTHEHMI Bana onucaHbl Ha cTp. 15.

GRUNDFOS %
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NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Mpumep 1 - KOHCTPYKLMA Hacoca B cooTBeTcTBUM ¢ EN 733

Mpumep 2 - KOHCTPYKLMA Hacoca B cooTBeTCTBUM ¢ ISO 2858

NKE 32 1125 1 /142 S2 A1 F 1 A E S BAQE

NKG 125 -100-160  /160-142 H2 F 3 N KE O 2926

Mpumep 1: PacwmdpoBka KOHCTPYKTUBHBIX
ocobeHHocTen Hacoca NKE 32-125.1:

* Hacoc c anekTpoasuratenem MGE
* MOHMXeHHasi MPOM3BOANTENBHOCTb
+ pabouyee koneco 142 mm

* C YCTaHOBIEHHbIM Ha 3aBoAe AaTYMKOM nepenana
JasneHus, Hacocbkl cepum 2000

* CTaHAapTHbIM NOAWNNHUKOBLIN y3er,
CMa3blBaeMblli KOHCUCTEHTHON CMa3KoWn

* XécTkasa mydTa

+ ¢ ¢dnaHuem DIN no EN 1092-2 B TpyGHOM
coeanHeHnn

* ¢naHey PN 10
» Kopnyc Hacoca u3 vyryHa, EN-GJL-250
* 4yryHHoe pabouee koneco, EN-GJL-200

* 6pOHSOBOG/ﬂaTyHH06 KonbLUoO LweneBoro
ynnoTHeHnA

« Ban u3 HepxaBetowen ctanu EN 1.4021/1.4034

* KOmnbLEBOE YNMOTHEHWEe KpbIwkn Hacoca ns EPDM
* C OOQVHapHbIM YMIOTHEHWEM Bana

* C ynnoTHeHunem Bana u3 BAQE.

GRUNDFOs %

Mpumep 2: PacwmndpoBka KOHCTPYKTUBHbLIX
ocobeHHocTen Hacoca NKG 125-100-160:

¢ pabo4yMmM KONecom ¢ Kocol nogpeskoin
160-142 mm

NOALWNMHUK ANS TSHKENbBIX YCNOBUIA SKCNnyaTauuu,
CMa3biBaeMblit KOHCUCTEHTHOW CMa3Komn

MydTa C NpocTaBKon

¢ cdonaHuem DIN no EN 1092-2 B Tpy6HOM
coefVHeHUn

dnaHey PN 25
Koprnyc Hacoca u3 Hepxasetowen ctann EN 1.4408

paboyee KONeco 13 HepxaseloLLen cTanm
EN 1.4408

KOMbLIO LLLENeBOro YNnoTHeHNs n3 TecnoHa ¢
yrnerpaduTHbIM HanonHeHmem (Graflon®)

C Banom u3 Hepxaeetowen ctanu, EN 1.4401

MaTtepuan KonbueBbIX YNNOTHEHUI KPbILLKKM Hacoca
W KPbILWKKW YNNOTHeHNS - FFKM

MaTepuan KonbLeBoro yrnnoTHEHUs Koprnyca
ynnoTHeHus - EPDM

OBOWHOe TopLeBoe ynnoTHeHue "back-to-back"
nepBuYyHoe ynnoTHeHue Bana: DQQK
BTOpU4YHOE ynnoTHeHue Bana: DQQE.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

CooTBeTCcTBUA KOAOB LU(PPOBOro 1 6yKBeHHOro 0603Ha4YeHU TOpLEBOro U caribHUKOBOIro ynnoTHeHUn Bana

Lindpbl BykBbI OnucaHue
10 BAQE OpuHapHoe TopLeBoe ynnoTHeHMe Bana
11 BAQV OpuHapHoe TopLeBoe yNnoTHeHne Bana
12 BBQE OpuHapHoe TopLeBoe yNnoTHeHne Bana
13 BBQV OpuHapHoe TopLeBoe yNnoTHeHMe Bana
15 BQQE OpuvHapHoe TopLeBoe YNioTHeEHVEe Bana
16 BQQV OpuvHapHoe TopLeBoe YNioTHeEHVe Bana
19 AQAE OpuvHapHoe TopLeBoe YNioTHEHVEe Bana
20 AQAV OpnHapHoe TopLeBoe ynnoTHeHne Bana
21 AQQE OpvHapHoe TopLeBoe ynnoTHeHne Bana
22 AQQvV OpnHapHoe TopLeBoe ynnoTHeHne Bana
23 AQQX OpaunHapHoe TopueBoe ynnoTHeHve Bana
24 AQQK OpuHapHoe TopLeBoe ynnoTHeHMe Bana
25 DAQF OpuHapHoe TopLeBoe YNnoTHeHMe Bana
26 DQQE OpuHapHoe TopLeBoe yNnoTHeHne Bana
27 DQQVv OpuHapHoe TopLeBoe yNnoTHeHne Bana
28 DQQX OpuHapHoe TopLeBoe ynnoTHeHne Bana
29 DQQK OpuvHapHoe TopLeBoe YyNioTHeEHVe Bana
50 HBQV KapTpuaxHoe ynnotHeHue
51 HQQU KapTpugxHoe ynnotHeHue
52 HAQK KapTpuaxHoe ynnotHeHune
SNEA CanbHUKOBOE YNINOTHEHME C BHYTPEHHEN 3aTBOPHON XUAKOCTbIO, CanbHMKOBas HabvBka Buraflon® 1), MaTepuan
KONnbLEBOro ynnotHexHus - EPDM
SNEB CanbHNKOBOE YNNOTHEHME C BHYTPEHHEW 3aTBOPHOM XUAKOCTbIO, CanbHUKoBas Habveka Thermoflon® 2), MaTepuan
KOnbLEBOro ynnotHexwmsa - EPDM
SNEC CanbHUKOBOE YNINOTHEHUE C BHYTPEHHEN 3aTBOPHOI KNAKOCTBIO, canbHUKoBast Habuska Buraflon® 1), matepuan
KOMbLEBOro ynnotHeHus - FKM
SNED CanbHUKOBOE YNIOTHEHNE C BHYTPEHHEW 3aTBOPHOW XUAKOCTbIO, canbHUKoBas HabvBka Thermoflon® 2, marepuan
KOMbLEBOro ynnotHeHus - FKM
SNOA CanbHukoBOe ynnotHeHue 6e3 3aTBOPHOM XUOKOCTU, canbHUKOBas HabueBka Buraflon® 1), maTepuan KonbLeBoro
ynnotHexusa - EPDM
SNOB CanbHukoBOe ynnoTHeHue 6e3 3aTBOPHOM XUAKOCTU, canbHUKOBas HabuBka Thermoflon® 2), MaTtepwuan KonbLeBoro
ynnoTHeHus - EPDM
SNOC CanbHUKOBOE YNNoTHeHNe Ge3 3aTBOPHOI XUAKOCTH, canbHUKoBas Habueka Buraflon® ), matepuan konbuesoro
ynnoTHeHus - FKM
SNOD CanbHUKkoBOe ynrnoTHeHne 6e3 3aTBOPHON XNAKOCTHU, canbHUKoBas Habueka Thermoflon® 2), mMaTepuan KonbLeBoro
ynnotHeHns - FKM
SNFA CanbHWKOBOE YNIIOTHEHME C BHELLHEW 3aTBOPHOW XMAKOCTbIO, CanbHNKOBas Habmeka Buraflon® 1), matepuan
KOnbLEeBOro ynnotHeHus - EPDM
SNFB CanbHUKOBOE YNIIOTHEHME C BHELLHEW 3aTBOPHOW XMAKOCTbIO, canbHUKoBas Habuska Thermoflon® 2), MaTtepwuan
KOnbLEeBOro ynnotHexwmsa - EPDM
SNFC CanbHUKOBOE YNNOTHEHUE C BHELLHEN 3aTBOPHOM XIUAKOCTbIO, CanbHUKkoBas HaGueka Buraflon® 1), matepuan
KOMbLEBOro ynnotHeHus - FKM
SNFD CanbHUKOBOE YNMOTHEHUE C BHELLHEW 3aTBOPHOW XUAKOCTbIO, canbHUKoBasi Habuneka Thermoflon® 2), MaTtepwuan

KOMbLEBOro ynnotHeHust - FKM

1)
2)

Buraflon® - canbhukosas Habueka 13 BONOKHa, nponuTtaHHoro PTFE.
Thermoflon® - canbHukosas HaGueka us PTFE ¢ go6aBneHnem rpacuTa.

GRUNDFOS %
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PacwudpoBka koga o603Ha4yeHuUsA
ynroTHeHus Bana

Mo3nuum (1)-(4) onucebiBaoT ynnoTHeHWe Bana.

Mpumep (1) (2) (3) (4)

O6o3HaueHne T1nNa ynnoTHeHns
Grundfos

MaTepuan, noaBuxkHas YacTb
TOPLEBOrO YNNOTHEHUS

Martepwuarsn, HenoaBmxXKHas YacTb
TOPLEBOrO YNNOTHEHNS

MaTepuan BTOPUYHOro YNIoTHEHUS (PE3NHOBbIE
netanu)

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

PacwundcgppoBka koga o603Ha4yeHUs
canbHuKoBoro ynnotHeHus (NK,
NKG)

Mo3uuun (1)-(4) BkntovaoT MHOPMAaLMNIO O CarbHUKE:

B cnegytowen Tabnuue npeactaBneHbl NOSICHEHNSA NO
nosuumam (1) - (4):

Mos. Kopn Kpatkoe onucaHue
(1) S Tun canbHMKOBOW HabnBKK
Mos. Kon MeTopa oxnaxaeHus
(2) N HeoxnaxaaeMblii canbHUK
Mos. Kon 3aTBOpHan XUAKOCTb
E C BHYTPEHHEW 3aTBOPHON XUAKOCTbIO
(3) F C BHelLHeln 3aTBOPHOW XNAKOCTbIO
(e} Bes 3aTBOPHOW XWUAKOCTH
Mos. Kop MaTtepumansi

CanbHukoBasi Habueka Buraflon® u3
A nponutaHHoro PTFE BonokHa v konbLeBble
ynnotHeHusa n3 EPDM
KombuHuposaHHas rpacdut-PTFE canbHukoBas
B Habueka Thermoflon® u konbueBble
ynnoTHeHus n3 EPDM
CanbHukoBas Habuska Buraflon® u3
C nponutaHHoro PTFE BonokHa u konbLueBble
ynnoTHeHus 3 FKM
KombuHuposaHHas rpacdut-PTFE canbHukoBas
D Habuska Thermoflon® u konbueBble
ynnotHeHusa n3 FKM

4)

Mos. Kon KpaTkoe onucaHue
A KonbueBoev YNIOTHEHNE C XeCcTKoW dukcalmen
noABUXHOW YacTu
1 B Pe3nHoBoe cunbdoHHOe ynnoTHeHne
D CbanaHcupoBaHHOe KomnbLEeBOe YNIoTHEHWE
H CbanaHcMpoBaHHOE KapTpuaXHOe YyNNoTHeHne
MNos. Koag  Marepuan
CuHTeTuueckue rpautbi:
Ipacut, nponuTaHHbIN MeTannom (13-3a
@) A COAEPXaHMs CypbMbI UCMONb3oBaHME Aris
" NUTbEBOW BOAbI HE PeKOMeHAyeTCs)
(3) B paduT, NPONUTaHHbIN CUHTETUYECKOW CMOMON
Kapbuabi:
Q Kapbug kpemHusi
Mos. Kon MaTtepuan
E EPDM
v FKM (Viton®)
F FXM (Fluoraz®)
“) K FFKM (Kalrez®)
X HNBR
MoaBwxHbIe YNNOTHUTENbHbIE KoMbLa - 13
U FFKM, a HenoaBuxHble YNNOTHUTENbHbIE

konbua - nsa PTFE

[ononHuTteneHas HopMaLunsa OTHOCUTENBHO
CBOWCTB pasfnyHbiX MaTepuanos yl'lJ'IOTHeHMVI Bana
npueegeHa B pasgene 6. Ynriom+HeHus eana.

GRUNDFOs %



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

4. MpumeHeHUue

MpumeHeHUe nNpun BbICOKUX
TemnepaTtypax

GrA2519 - TM06 8145 4716
GrA8611 - TM06 8144 4716

Puc. 3 Hacockl NB, NBG, NK, NKG ans npumeHeHus
npu BbICOKMX TeMnepartypax

MepekaymBaHne ropsumnx xumagkocten Tpedyet ocobon
NPOYHOCTM JeTanen HacoCcoB, TakUX Kak yNiIoTHEHUE
Bana v pe3nHoBbIe JeTanu, a Takke ocobon
KOHCTPYKLUMW NOALLMIMHMKA.

Hacocbl NBG, NKG ¢ ogHMM MexaHn4eckum
ynnoTHeHneM Bana moryT paboTtaTtb npu Temnepartype
»ngkoctn go + 220 °C. HommnHanbHoe AaBneHune aTnx
HacocoB cocTaBnseT Ao 16 6ap AnsA YyryHHbIX
HacocoB 1 25 Gap Ans HacOCOB U3 HepXxaBetoLlen
cTanu.

HekoTtopkle Hacocbl NKG npegHasHaveHbl ans
WCMNOSMHEHMIN C ABONHBIM yNroTHeHneM Bana ("tandem"”
unu "back-to-back"), kotopsle moryT paboTtaTtb npu
Temnepartypax go + 180 °C. HomnHanbHOe aaBneHve
3TX HAcCOCOB cocTaBnsaeT Ao 16 6ap ANA YyryHHbIX
HacocoB 1 25 Bap Ans HAacOCOB U3 HepXxaBetoLlen
cTanmu.

Mcnonb3oBaHue ynnoTHeHun tuna "tandem" nnu
"back-to-back" npegnonaraet yBenuyeHune cpoka
cnyx6bl ynnoTHeHW Bana 6narogaps ny4iiern cmaske.
Takke obecneunBatoTca pasnuyHele paboyve
NOBEPXHOCTU YNNOTHEHMS Bana anga obecnevyeHus
6ecnepeboriHo paboTbl NP BICOKUX TemnepaTtypax.

[Ons obnacTten NnpuMeHeHMsa ¢ BXOOAHbIM AaBMEHNEM
Bbllwe 10 6ap, npeanaraeTcsd NOALWUMNHUK MNOBbLILLEHHON
NPOYHOCTW ANS KPOHLUTEWHa NOALUMHUKA.

Fopsiuee BogocHabxeHue

B cuctemax ropsiyuero BogocHabxeHuss HacoChl 4acTo
noABepralTCs pasnyHbIM 3KCTPEMarbHbIM
YCNOBUSAM, TaKUM KaK BbICOKME TeMNepaTypbl, YacTble
3anycKkn/oCTaHOBKM, NMyNbCoBble KonebaHus aasneHns,
Nyoxue yCrioBusl Ha BCacbiBaHUU, BbICOKOE AaBreHue
BCacbIBaHUS.

Takne ycnoBusi MOryT NPUBECTU K KaBUTaLMUM W/unm
MOBbILLEHHOMY M3HOCY AeTanei Hacoca, HanpumMep,
NoALWMNHMKOB ABUraTens 1 YNnoTHEHNUA Bana, 4to
coKpalyaeT cpok cryx6bl Hacoca.

anMeHeHMe B MOE€YHbIX CUCTemMmax m
cCuctemMmax O4YMCTKHU

B Takux ycrnoBusix 4acto Heo6xo4MMO NpUMeHeHne
crneumnanmanpoBaHHbIX NPOAYKTOB MU CNOCOOO0B,
Hanpumep Mcnonb3oBaHUe Kopnyca Hacoca 6e3 onop,
obecneyeHne cnocoBHOCTUN Nepekayvkm ocTaTkoB
nynbnbl U NPOTUBOAENCTBUS YUCTALLMM cpeacTBaM. B
3TOM cnyyae yacTto TpebyeTca NnpyMeHeHMe HacoCcoB
N3 HepXXaBewLLen cTann u cneumanbHbIX KONbLEBbIX
YNIIOTHEHUIN B TOPLEBOM YNIOTHEHUUN U HAcoCe.
Takke moxeT notpeboBaTbCs ABOMHOE TOPLIEBOE
yNnoTHeHne ¢ obecnevyeHnem NpoMbIBKM TOPLEBOIO
YNNOTHEHUS NepeKkavyMBaeMom XUOKOCTbIO, eCriv B
MOOLLEN/YNCTALLEN XUAKOCTU HaXxoaAaTCsa YacTulbl 1
nynena.

JononHutenbHaa uHgopmaumsa

Undopmauusa CM. cTp.
OnekTpoasuraTeny yMeHbLWEHHOW U YBENUYEHHON 26
MOLLHOCTM

TopueBoe ynnoTHeHve Bana 32
YnnotHeHue "back-to-back" 42
YnnoTtHeHue "tandem" 45
Marepuansl kopnyca Hacoca 49
WcnonHenunsa E-Hacocos 72
CepTudukaTbl 1 NPOTOKOMbI UCTbITAHWUIA 140
Grundfos Product Center 159

GRUNDFOS %
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NMpuMmeHeHUe B cuctemax c
perynupoBaHuem tTemnepatypbl

TMO06 8146 4716 - TM06 8144 4716

GrA2519 - GrA2520

Puc. 4 Hacocbl NB, NBE, NBG, NBGE, NK, NKE, NKG,
NKGE c patymkom

CtaHgapTHoe nNpumMeHeHue

* KOMMblOTEepHas obpaboTka AaHHbIX

* rpagupHu

* OXNaxaeHwe M 3aMopo3Ka B MPOMbILLIEHHbIX
npoueccax.

CrcTembl TepMoperynnpoBaHns Ans:

* nUTenHble N POPMOBOYHbIE MHCTPYMEHTHI

* nepepaboTtka HedTH.

Mbl Nnpegnaraem pelueHnst Ansa cnegyowmnx cpea;

e XuakocTtu go -45 °C

* BCe BMAbl OX1aXAaoLMX XNOAKOCTEN (rnKonun u
COnsiHble PacTBOPbI)

* XXWMOKOCTW C BbICOKON BA3KOCTbIO M MAOTHOCTbIO

* KWOKOCTW MpU BbICOKO TeMnepaType (Boaa,
rMUKoOnb, Macro).

Xuakoctn go -45 °C

Mpun nepekaynBaHK XULKOCTEN NpU TemnepaTtype Ao
-45 °C, ons ycnewHoro npoM3BoaCcTBa BaXXHO, YTOObI
AeTtanv Hacoca 6binv BbINOMHEHbI U3 NPaBUITbHOMO
mMaTepuana u UMenu npasuiibHble pa3mepbl.

Mpwu cTonb HU3KNX TEMMNepaTypax HeMpaBUIbHbIN
BbIOOp MaTepuana unm pasmepoB MOXET CTaTb
npuynHom aecopmMaLmm B pesynsrate TeNIoBoro
paclUMpeHusi, 1 B KOHEYHOM CYETE NPUBECTU K
npekpatleHuto paboThbl.

Ecnu Hacoc ycTaHOBNEH B O4EHb XONOAHOM
MaLlWMHHOM OTAENEHUN N paboTaeT C NOCTOSIHHbLIM
LMKITOM BKITHOUYEHUS U BbIKMIOYEHUS, CYLLLECTBYET PUCK
HaKoMMeHUs KoHaeHcaTa B KNeMMHOM Kopobke
anekTpogsuratens. Ytobbl 3T0ro n3bexarb, Mbl MOXEM
BCTPOMUTb B KNEMMHYI KOPOOKY anekTpoasuratensi
aHTMKOHAEHCATHbIM HarpeBaTenb Ans 3aWuTbl OT
KOHAEeHcauun.

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Oxnaxaarowme XUAKocTuU (FIMIMKOMU U COoNsiHbIe
pacTBOpbI)

ECTb MHOTO BMA0B OXNaxaaloLLMX XUAKOCTEN, OfHaKO,
npu BeIGOPE UCMONMHEHUS Hacoca Heo6XoaAMMO
yuYnTbIBaTh HEKOTOPblE 06LLME CBOMNCTBA, Tak1e Kak:

+ Oonee BbicOKas BA3KOCTb M3-3a HM3KOW paboyen
TeMnepatypbl U NJIOTHOCTU B OTNKYKE OT BOAbI,

* pasnuyHble AobaBku AN yBenuUYeHMs cpoka
cnyx6bl oxnaxaatoLen XMAKOCTU U CUCTEMBI,

* KpucTannusauus nepekadynBaemMon XugKkocTu Ha
paboynx NOBEPXHOCTAX YMIOTHEHNS.

[nsa ycnoBun NnpyMeHeHns ¢ oxnaxaaLwumm

XNOKOCTAMN 0B6bIYHO MCNOMB3YOTCHA YNNOTHEHNS Bana

C YyMeHbLUEeHHbIMU paboynmu nosepxHocTaAMK. Ans

apganTauum K KOHKPETHON NnepeKkaynBaeMon Xnakoctu

Takxke npegnararoTca pasnuyHbele KOMOMHaumm

3MacTOMepOoB B TOPLEBbIX YNIOTHEHUAX BanoB U B

Hacoce.

[nsa ycnoBun NnpyuMeHeHUs, YyBCTBUTENbHbIX K
npocToto, npegnaratotcsa Hacocbl NKG ¢ ABOVHbIMU
YNNOTHEHNAMU, KOTOPble MOTYT NpendaTCTBOBaTb
Kpuctannmsauumm Ha TopueBbiX yNJOTHEHUAX.

[nsa ycnoBun NnpyuMeHeHNs ¢ Hanm4ynem ConsHbIX
pacTBOpPOB, NpeaaratTcs YyryHHble Hacochl Ans
Temnepatyp Huxe 0 °C 1 Hacocbl U3 HepxaBeloLLen
cTanuv Ansi CONsiHbIX PacTBOPOB Npu 6oree BbICOKMX
Temneparypax.

XXuakoctu ¢ BbICOKOM BA3KOCTLIO U NMIOTHOCTLIO

Mpn nepekaymBaHnN BbICOKOBS3KUX U BbICOKOMMOTHbIX
)KI/I,ELKOCTGVI HGOGXO}J,VIMO NPUHATb Mepbl
npeaoCTOPOXXHOCTH, YyTOObI HE AonyCcTuUTb Nneperpyskun
anekTpoasurartena.

BsA3kocTb nepekaynBaeMon XnaKocTn B 3Ha4YUTENBHON
cTeneHn 3aBUCUT OT TeMnepaTypbl XXUOAKOCTU, TOraa
KakK NIoTHOCTb MeHee 3aBuncuMa ot Hee. lMpun
nepekaymBaHus XxuakocTten ¢ 6onee BbICOKON
BA3KOCTbIO, YEM Y BOAbI, MPOM3BOAUTENBHOCTL Hacoca
OyaeT CHWXeHa, YTo npeanonaraetT HeobxoaAnMocCTb
MCrosnb3oBaHUs Hacoca Gonbllero pasmepa unm
bornee MOLLHOro anekTpoaBuraTens.

JononHutenbHaa nHopmaumsa

WUndopmauusa CM. cTp.
OnekTpoaBuraTeny yMeHbLUEHHOW 1 YBENUYEHHON 26
MOLLHOCTH

TopueBoe ynnoTHeHve Bana 32
YnnoTtHeHue "back-to-back" 42
YnnoTtHeHue "tandem" 45
Marepwuansl kopnyca Hacoca 49
WcnonHenns E-nacocos 72
CepTudukaTbl U NPOTOKOSbI UCTbITAHWIA 140
Grundfos Product Center 159




NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

ArpeccuBHble/onacHble XUAKOCTH

- TMO6 8145 4716

GrA8612 - TM06 8144 4716

GrA8611

Puc.5 Hacocbl NB, NBG, NK, NKG gns arpeccuBHbIx
WNK onacHbIX XuakocTewn

CTtaHgapTHOEe NpMMeHeHue

*  XUMWYecKasi MPOMbILLNEHHOCTb

+ hapmaueBTMYeCcKas NPOMbILLIEHHOCTb
« HM3

* HedTeXMMUYecKasi NPOMbILLIIEHHOCTb
* OMNpPECHUTENbHbIE YCTAHOBKU

* JlaKoKpaco4Hasi MPOMbILLIIEHHOCTb

* TrOpHOe feno;

* MpUMeEHeHne Ha nobepexbe U B Mope

B oTtpacnsx, roe Tpe6yeTc;| nepexkavymBaHme onacHbIX n
arpecCcuBHbIX XUOKOCTEN, 6e3onacHOCTb siBnsieTcs
OCHOBHbIM NpuopuTeToM. Hacochl, gatowwme YTEuKYy,
NPeacTaBnsalT ONAacHOCTb AN OKpYyXatoLlen cpeabl.

Mbl Nnpeanaraem pelueHust 4ns cregylLwnx cpea:
e arpeccuBHble U abpasnBHbIE XUOKOCTH;

*  TOKCUYHbIE 1 OMAacHbIe XUOKOCTH;

* BOCMNMAMEHSLWMNECSH XNUOKOCTH;

* XWAKOCTU C HEMPUATHBLIM 3anaxom.

[ns obecneyeHunsn 6esonacHoin 06paboTku
BblLLEYKa3aHHbIX XWAKOCTEN Mbl Npeanaraem
ncnonb3oBaTth cnefyLlmMe Hacochl:

* C ynnoTtHeHnem Tuna "tandem" n obopygoBaHnem
OJ151 KOHTPOIS NPOMbIBOYHOM XNOKOCTU,

* C ynnoTtHeHuem Tuna "back-to-back" n
obopynoBaHnem AN KOHTPONs 3aTBOPHOM
XNOKOCTU,

* C pasHoobpasHbIMM anacToMepamMmm B TOPLIEBOM
YNIIOTHEHUM Bana 1 B Hacoce,

* C pasnuYHbIMK MaTepuanamu Kopnyca Hacoca,
KoneLw, WweneBoro ynrioTHeHus1, paboyero koneca v
Banos,

» B cootBeTcTBUM ¢ ATEX.

YnnotHeHue Tuna "tandem" (tonbko NKG)

Hacochbl ¢ ynnotHeHusamu Tuna "tandem”,
NOAKIMYEHHbIE K MPOMBIBOYHOMY YCTPONCTBY,
0COBEHHO NOAXOAAT AN KPUCTanIn3yLwmxcs
XUOKOCTEW, rae KpavHe BaxHO nsberatb HakonneHus
OTNOXEeHW Ha pabo4vmx NOBEPXHOCTAX YNNOTHEHUN.
OTnoXxeHnss NPUBOASAT K yTeYKam B TOPLLEBOM
ynnoTHeHUn Bana. B cnyvyae noaABneHus yTeyku yepes
nepBUYHOE TOPLIEBOE YNIIOTHEHME NepekadYnBaemas
XNOKOCTb PacTBOPSIETCS B MPOMbIBOYHOM XNOKOCTU.

YnnoTtHeHne TMna "tandem" Takke nogxoauTt Ansd
YCrNOBUI NPUMEHEHUS, TAe HeobXxoanmo
npefoTBpaTUTL 3a60p BO3AyXa C OTKPLITON CTOPOHbI
(ons XngkocTten, BCTynarLWmnX B peakuuto ¢
aTMocdEepPHBIM KUCITOPOAOM), a TakkKe ecrnv Hacoc
paboTaeT ¢ oTpuuaTenbHbIM AaBNEHNEM Ha BXoae
makcumym 0,6 6ap.

YnnotHeHune Tuna "back-to-back"” (tonbko NKG)

Hacocbl ¢ MexaHnamamu ynnoTtHeHus "back-to-back”
MOAKMIYATCA K CUCTEME MOBLILEHUSA AaBNEHUS, YTO
npepoTBpallaeT yTeuky U3 Hacoca. [laBneHune
3anopHOM XNAKOCTU B CUCTEME MOBLILLEHUSA AaBNeHns
BCeraa AOMKHO ObITh Bbille AaBneHus
nepekavmneaemMoWn cpefbl B 06ract ynnotHeHus Ha 1,5
6apa nnmn 10 %.

PekomeHayeTcsa ncnonb3oBaTb Hacochkl €
MexaHu3Mamu ynnoTHeHus "back-to-back" ana
TOKCUYHbIX, arpeCCUBHbIX UK
NerkoBOCnNaMeHsIoLWNXCS KUOKOCTEN.

B3pbiBO3almieHHOe UCMONTHEHUE HAacoCOoB No
ATEX

Hacocbl ¢ ceptudumkauymen ATEX npegHasHadeHbl Ans
MCMNomnb30BaHUs B NOTEHLMANbHO B3PbIBOOMNACHbIX
YCIOBUSIX.

BspbiBoonacHasi aTMocgepa COCTOMT U3 Bo3ayxa U
roploYmx BELEeCTB, TakUX Kak rasbl, napbl, TyMaHbl UMK
Mbiflb, B KOTOPbIX NOCHEe BOCMNIaMeHEHUs NPOUCXoanT
pacnpocTpaHeHue B3pbiBa.

Mbl npeanaraem Hacocol ¢ cepTudpukaunen ATEX no
cnegyowmM knaccudurkaumam:

Fpynna ll

Kateropwus 2 Kateropwus 3

2G, 30Ha 1 3G, 30Ha 2

2D, 30Ha 21 3D, 30Ha 22
HdononHutenbHasa nHdgopmauuma
UHdopmauus CM. cTp.
OnekTpoaBuraTeny yMeHbLWEHHOW U YBENUYEHHON 26
MOLLHOCTH
TopueBoe ynnoTHeHve Bana 32
YnnoTtHeHue "back-to-back" 42
YnnoTtHeHue "tandem" 45
Marepwuansl kopnyca Hacoca 49
B3pbiBo3awmieHHoe ncnonHeHme Hacocos no ATEX 59
WcnonHenns E-Hacocos 72
CepTudukaTbl 1 NPOTOKOMbI UCMbITAHWUIA 140
Grundfos Product Center 159

GRUNDFOS %
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Ocobble TpeboBaHUA K MOHTaxXy

TMO6 8145 4716 - GrA2511

GrA2520 - GrA2518

Puc. 6 Hacocbl NB, NBG, NK, NKG ans cneumanbHbix
YCTaHOBOK

CTtaHgapTHOe NpMMeHeHue

* MecTa C OrpaHU4eHHbIM JOCTYMOM U
NpPOCTPaHCTBOM

* npumeHeHue Ha nobepexbe 1 B Mope

* MOGMIbHbLIE NPUIOXKEHNS

* MpoTuBOMNOXapHasa 6e30MacHOCTb

* paNoHbl, NOABEPKEHHbIE 3EMIETPSACEHUAM

* OTOaneHHble panoHbl.

B 3aBucumocTn ot ycnosuii 6€30nacHoCTy,

MECTOMOSOXEHUSA U CXEMbl pasMeLLeHust, aAns

HEKOTOpPbIX YCTaHOBOK TPebYyTCsl HAcoChl, UMeLLne

WHYI KOHCTPYKLMIO, YEM Y TPaAMLIMOHHbIX

rOpU3oHTarnbHbIX HACOCOB.

Mbl npegnaraemM cnegytowmne peLleHus:

* BepTUKaNbHO MOHTUPYEMbIE HACOCHI

* Hacochkl co cBob6oaHbIM koHLoM Bana (NK, NKG),

* Hacochbl 6e3 anektpogsuratensi (NB, NBG, NK,
NKG),

* Hacochbl C cepTUdMKaTamm.
BepTtukanbHo MOHTUpPYyeMblie HAacoCbl

BepTukanbHO MOHTMPYEMblE€ HACOChl 4YacTo

BbliGMpatoTes Ans:

* YCTaHOBKM C OFpaHUYEHHbIM JOCTYMNOM U
NPOCTPaHCTBOM, Hanpumep wkadbl U KOMNAKTHbIE
cucTeMbl

* MOABMWXHbIE CUCTEMbI, HAanpumep, Kkopabnu n
TpaHCcnopTHbIE cpeacTBa.

KoHCTpyKUUSi BEPTMKANbHO MOHTUPYEMbIX HACOCOB

NOEeHTUYHa TPaaANLMOHHOMY FOPM30HTaNbHOMY Hacocy.

[ns BepTUKanbHOro MOHTa)xa AOCTYMHbl HEKOTOPbIE

pa3mepbl HacocoB NB n NBG

Hacochbl 6e3 anekTpoaBuratens

Mbl moxxem npegoctaBuTb Hacockl NB, NBG, NK, NKG
0e3 anekTpoaBuratens. 3T HacoChl FOTOBbI K
yCTaHOBKe aneKkTpoABuraTenen opyrux Mapok,
OTNNYHbIX OT NocTaBnsembix Grundfos.

TMO05 0953 1911

NK, NKG NB, NBG

Puc. 7 Hacocbl 6e3 anektpoasuratensi (obHoBneHne
yepTexa)

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Hacocbl co cBO60AHLIM KOHL,OM Bana

TMO5 0952 1911

Puc. 8 Hacocbl NK, NKG co cBo60oaHbIM KOHLIOM Bana

HocTynHbl ncnonHeHusa HacocoB NK, NKG co
cBOOOAHBIM KOHLIOM Bana.

Hacocbl co cBoGOAHbIM KOHLIOM Bana 4acTto

BbIOMpaloTCa B cregylowmx cnyyasx:

* yCTaHOBKM 6e3 aneKkTpMyecKoro NnpuBoAa,
Hanpumep, YCTaHOBKM C BO3AYLUHbIM NPUBOAOM,
An3enbHble YCTaHOBKN N YCTaHOBKN C
rmapasnMyeckum NpvBOAOM

* yCTaHOBKW, TpebyloLmne ansTepHaTUBHOWM nogauu,
HanpumMmep, CUCTEMbI NOXapOoTYLUEHWS U aBapuiHble
Hacocbl.

KoHCTpyKuma HacocoB co cBOOOAHBIM KOHLOM Bana

MAEeHTUYHA HacocaMm C 3NeKTPUYEeCKMM NMPUBOLOM,

OOHaKO MpW UCMONb30BaHUW ABUraTeNs BHYTPEHHErO

CropaHust unu Apyrux HeaneKkTpU4ecknx npuBoaoB

MOXeT noTpeboBaTbCs WKUB, peMeHb Unu mydTa.

Hacochbl c cepTucdmnkatamu, paspeieHUAMM u
NPOTOKOMaMun UCNbITaHUN
Mebl npegnaraem MHAUBMAYanbHbIE HACOCHI C LUMPOKUM
CNeKTpoM cepTudUKaTOB N paspeLLeHnin, HanpuMep:
* Ceptudukar nposepku matepuanos 3.1 n 3.2
+ CepTudumkar nposepku

— Lloyds Register of Shipping (LRS)

— Det Norske Veritas (DNV)

* Ot4eT 06 UcnbITaHUAX Hacoca Ha COOTBETCTBUE
TpeboBaHuam ATEX, ceptudumkatsl UL

* Ot4eT 0 NpoBepke paboyer Toukn (NpoBepka
paboyer ToUKKN) n ap.

ParioHbI, noaBepXXeHHbIe 3eMJIeTPSACEHNAM

[ns npMMeHeHns B paioHax, NoaBepPXKEHHbIX
3eMNEeTPSICEHUSAM U MOABMXKHBIX CUCTEMAX, Mbl
pekomeHayem Hacockl NB, NBG, NK, NKG, NBE,
NBGE, NKE, NKGE B nCnonHeHun us HepxasetoLlen
ctanu. HepxaBetwwias ctanb 6onee nnactnyHa, 4em
YYTyH 1, cnegoBaTernbHo, siBNsSeTca 6onee Npo4yHon B
BUBPaLMOHHbIX cpeaax.

HOononHutenbHasa uHdopmauus

UHdopmauus Cwm. cTp.
McnonHenns E-nacocos 72
CepTudukaTbl M NPOTOKONbI UCTIbITAHWIA 140
Grundfos Product Center 159

[JononHutenbHble Hacockl Grundfos

[nsa yctaHOBOK C 0cOObiMU TpeboBaHUSMU K
KOMMaKTHOCTWN KOHCTPYKUMN peKOMeHAyeTcs
ucnonb3oBatb Hacocbl CM, CR nnun mogynu
noBbIlWeHUs aaeneHna BM.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

CneuyunanbHoe NpuUMeHeHune

GrA8611 - TM06 8145 4716
TMO06 8147 4716 - TM06 8144 4716

Puc.9 Hacocbl NB, NBG, NK, NKG, NBE, NBGE, NKE,
NKGE

CtaHgapTHoe nNpumMeHeHue

Mbl npegnaraem cneunanbHble pelwleHna ona

pasnuyHblx obnacTen NPUMEHEHUs, He YNOMSHYTbIX Ha

npegbliayLWwmnx cTpaHuuax, Hanpmmep:

* npumeHeHue Ha nobepexbe 1 B Mope

* repekaynBaHve XUAKoCTen nNpu TemnepaTtype 4o
-45 °C

* Mokpacka u npegpaputenbHas obpaboTtka (Hacochl
C MOHWXEHHbIM CoAepXXaHneM KPeMHNS)

* 0cobble ycnosus

¢ cneuywnanbHble TpeGOBaHVIH K OOKYMEeHTauunu,
Hanpsa>XXeHwut, YyactoTte U 1.4.

MpumeHeHue Ha noGepexbe U B Mope

B cnyyae npumMeHeHus Ha nobepexbe U B Mope
Hacocbl JOMKHbI COOTBETCTBOBATL CTPOMUM
TpeboBaHUSAM K HAAEXHOCTU CUCTEM OXNaXAeHUs,
NoXapoTyLUEHWUs!, O4UCTKM 1 onpecHeHus. Hacocbl
YacTo yCTaHaBNMBAOTCS B arpeccuBHON cpese.

Mbl npegnaraem MHANBUAYanNbHbIE HACOCHI C LLMPOKUM
CNEeKTPOM CepTUMUKATOB Ha MaTepuar, cepTudukaTos
NPOBEPKW, PaspeLLeHnil U OTYETOB.

Kpome Toro, mMbl npeanaraem cneumarnbHble
NCMOSTHEHMSI HAcoCOoB ¢ GonMbLWMM pasHoobpasvem
mMaTepuanoB U3rOTOBINEHUS, COEAUHEHWUI U CTEMEHeN
3aLUThI.

[lns nepekaynBaHnsi MOPCKOW BOAbI, pEKOMeHAyeTCs
ucnonb3oatb Hacockl NB, NBG, NK, NKG, B koTopbIx
BCe aeTanu BblinonHeHbl n3 EN 1.4517.

Xunpgkoctu po -45 °C

Mpn TemnepaTtype xnakoctu go -45 °C matepuan
NoBEPXHOCTEN YNNOTHEHMS Bana v Apyrue akTopbl
JOIMKHbI COOTBETCTBOBATL 0COObIM TpeboBaHusiM. MNpu
Taknx HU3KMX TeMMepaTypax HenpaBUMbHbIN BbIGOP
mMaTepuana unv pasmepoB MOXET cTaTb NPUYMHON
nedopmaumm B pesynbraTe TENNOBOrO pacluMpeHns u,
B KOHEYHOM CHETE, MPMBECTU K NpeKpaLleHunto pabor.
Ecnu Hacoc ycTaHOBNEH B 04EHb XONOAHOM
MaLUWHHOM OTAENEeHMN N paboTaeT C NOCTOSIHHbIM
LMKITOM BKIIOYEHUS N BbIKMOYEHUS, CyLLeCTByeT PUCK
HaKOMMeHus KOHAeHcaTa B KNEMMHOM kopobke
anektpoasuratensi. Yto6bl 3Toro nsbexarb, Mbl MOXEM
BCTPOMUTb B KIMTEMMHYIO KOPOOKY aneKkTpoaBuratensi
aHTUKOHAEHCATHbIV HarpeBaTenb A 3aluTbl OT
KOHOeHcauum.

Mokpacka u npeaBapuTenbHas o6paboTka

[ns nokpacku TpebyeTtca ctabunbHoe u Ynctoe
npoussoAcTeo 6e3 BO3AenCcTBMA BELLECTB,
ocnabnswmx cMadynBaHne KpacsLmx NMrMeHToB C
ocnabneHHbIM yBnaxHeHnem (6es PWIS). Cwm cTp. 70.

[BOMHAasA KOHCTPYKLMSA YNIOTHEHMSA Bana B Hacocax
NKG npepoTspallaeTt 6rokMpoBKy TOpPLIEBOro
YyNNoTHEHNS Bana, a Takxke npeaoTepallaeT yTeyky B
oKpy>KatoLLyto cpefy Kpacku, arpecCMBHON XUAKOCTH
NIV roproYen XNAKOCTU, KOTOPble NCNOMb3YyTCA B
npouecce npeasapuTenbHON o6paboTku 1 okpacku.

[lns nokpacku 1 npegBapuTenbHON 06paboTkn Mbl
peKoOMeHAyeM HacoChl U3 HEPXXaBEKLLEW CTanu, Tak
KaK OHW YCTOMYMBBI K KOPPO3UM arpeCCuBHbIX
XUOKOCTEN, MCNonb3yeMblX B 3TUX npoueccax. Hacochl
N3 HepxaBelLLen cTanu Takke noaxoaaT Ans
cuctembl oumcTkmn CIP ("6e3pasbopHas” CIP-molika).
Onsa aton uenn Grundfos npeanaraet Hacockbl 6e3
PWIS. Mpu cbopke Hacoca, MHCTPYMEHTbI U
pacxofHble maTtepuanbl, Takne Kak CMa3oudHble
MaTepuansl U MbifibHasi Boga He cogepxat PWIS,
Janee criegyloT cneuunanbHble npouenypbl 06paboTku.
Wcnbitanne HacocoB NB, NBG n NK, NKG 6e3 PWIS
NpoBOANTCA Ha 0ObIYHOM 06OpYAOBaHMM ANs
npoBeAeHNs 3aBOACKNX UCMbITAHUNA.

Ocob6ble ycnoBus

Ocobble ycroBusa BkIovaoT B cebs

* yCTaHOBKM Ha 6onbwunx BeicoTax (Bbiwe 1000
METpPOB),

* MPUMEHEHNE B YCNOBUAX HU3KOWN, BLICOKOW 1NN
HeyCTOM4YMBOW TeMnepaTtypbl OKpyxatoLen cpeasl,

* fepekaymBaHue XUOKOCTEN BbICOKOMN
BSI3KOCTU/MMOTHOCTMN.

B Takux cnyyasax BO3MOXHa neperpyska

anekTpogBurartens, Mmoxet notpebosaTtbca OGonee

MOLLHbIN 3nekTpoaBurartensb.

Oco6ble Tpe6oBaHuA

Mbl npeanaraemM cneunanbHble NCMNOJTHEHUA HACOCOB,
oTBe4arLwmnx 0co6bIM Tpe60BaHMﬂM K OOKYyMeHTauuu,
Hanpsa>xXeHUt 1 4YacToTe.

OononHutenbHasa nHdopmaums

UHdopmauus Cwm. cTp.
TopueBoe ynnoTHeHve Bana 32
YnnoTtHeHue "back-to-back" 42
YnnoTtHeHue "tandem" 45
Marepwuanbl kopnyca Hacoca 49
Hacockl 6e3 PWIS 70
OnekTpoaBUraTenu yMeHbLLEHHON 1 YBENUYEHHOW 26
MOLLHOCTH

McnonHeHns E-nacocos 72
CepTudukaTbl 1 NPOTOKOMbI UCTbITAHWUIA 140
Grundfos Product Center 159

GRUNDFOS %
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MpumeHeHne
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5. dnektpoaBurartenb

CraHpapTHble Mofeny anekTpoaBuraTenen KomnaHum
Grundfos moryT paboTaTtb B pa3nuyHbix ycnosusx. B
cnyyae ocobbix TpeboBaHUIN UK yCNOBUIA
aKcnnyaTaummn mbl npeanaraeM pasnuyHble
cnewumanbHble UCMOMHEHMS.

AnekTpoaBuratenu Ana pabdoTbl B
TPONUYECKUX YCIOBUAX

B anektpoasuratene, npegHasHavyeHHOM Ans paboThbl
B TPOMMWYECKNX YCMOBUAX HE AOIMKHO COAepKaTbCs
B6ymaru, ApeBeCHHbl NN aHaNOrMYHbIX MaTepunanos,
coAepxalunx ApeBeCHyY0 Maccy.

KomnaHnus Grundfos onpegensieT anektpoasuratens
ansa paboTbl B TPONUYECKMX YCITOBUSIX B KA4eCTBe
anekTpogBuraTensi, COOTBETCTBYIOLLErO
knumatnyeckown rpynne "World-Wide" B ctaHaapTe
DIN/IEC 721-2-1, co cnegyowmmm
XapaKTepucTukamu:

* obmoTKa c aManeBbIM NOKPLITUEM

* [ABOMHasi nponuTka obMoTKM

* [ABOMHas n3onsumsi o6MoTku

*  YNNOTHUTENbHOE KOmbLOo V-06pa3Horo ceyeHns mns
dTOpKayyyka

* KINeMMHasi KOroAaKa u3 nonunacrepa

* KMOKOCTHOE YNIOTHEHNE MeXAY pamMoii 1
dnaHuem/TopLeBbIM LLUTOM

¢ BCe HapyXXHbl€e BUHTbI N3 HepXXaBeloLlen ctanm

» cnow kpacku 30 MKM Ha Kopnycax ctatopa u3
anioMuHns

« cnow kpacku 120 MKM Ha kopnycax ctatopa us
YyyryHa
* HarpeBaTeribHbIN 3fIEMEHT.

Ceptudukartbl cURus, UR u CSA

Mbl npeanaraem anektpogsuratenu Siemens ¢
ceptucpukatamm cURus, UR n CSA

Opyrue ceptudukaTtbl Ana
anekTpoaBuraTtenemn

Mbl npeanaraemM LUMPOKMI CNEKTP cepTUdUKaToB Ans
anekTpogBuratenen:

« CCC

* CEL - mapkupoBka aHeproadhdektusHoctn Kutas

* MEPS - mapkupoBka aHeproaddektmsHocTn Kopen

* OnekTtpogsuratens ctaHaapta INMETRO ans
©pas3unnbCKOro pbiHKa.

AnekTpoaBuraTenu Bo
B3pPbIBO3aLUMLLEHHOM UCNOJTHEHUN
(ATEX)

[ononHuTtenbHyo nHgopmaumio no ATEX cmoTpute B
pasgene B3pbigo3awjuweHHoe UCMOo/IHeHUe Hacocoes
rno ATEX Ha cTp. 59.

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

HecTaHpgapTHble HanpsiXkeHUA

Mbl npegnaraem Hacocbl o cneayrwmmm
Hanps>XXeHnamun:

YacTtoTta Hanpsixenue [B]

SneKTpoABMraTenu 6e3 perynumpoBaHusi 4HacToTbl BpalleHus

3 x220-240 A/ 380-415Y B

3 x 200-220/346-380 B

3 x380-415AB

3 x 380-415 A/ 660-690 Y B

3 x 200-230/346-400 B

3 x 208-230/460 B

3 x 220-255 A/380-440 Y B

3 x 220-277 A/380-480 Y B
60 'y 3 x 220-277 A/380-480 Y B

3 x380-440AB

3 x380-480 AB

3 x 380-480 A/660-690 Y B

3x575YB

Snex'rpo.q,sura'renb CO BCTPOEHHbLIM npeoGpasoBaTeneM
4YacToThbl

50Ny

1x200-240 B
3 x200-240 B
3 x380-480 B

50/60 Iy

MpumeyvaHue: MNpoune HanpsXKeHUs OCTYMHbI MO
3anpocy.

AneKkTpoaBurartenb €
MHOIOKOHTaKTHbIM pa3beMOM

Gr7550

Puc. 10 3nekTtpoasuratens 6e3 npeobpasoBatens
yacToTbl ¢ 10-KOHTAKTHLIM pa3bemMoM Harting®

OnekTpoasuratenu 6e3 npeobpasoBarternsi YacToThbl
ocHaleHbl 10-KOHTaKTHbIM pa3beMOM Harting®, HAN
10 ES, obecneumnBaowimm npocToe NOAKMOYEHME K
3MNeKTPUYECKOW CETMU.

Mpumevanune: ns anektpoasuratenen Grundfos co
BCTPOEHHbIM NpeobpasoBaTenemM YacToTsbl 4o 7,5 kBT
npegnaratTcs peLleHunsl, NoKasaHHbIe Ha CTp. 24.

MHOrokoHTakTHOE CoefiMHeHne ynpowaet
3MEeKTPUYECKUn MOHTaX 1 obcnyxumBaHne Hacoca.
Hacoc ¢ MHOroKOHTaKkTHbIM pa3beMoM MoakntovaeTcs
no npuHuuny "plug-and-pump".



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Ha pucyHKax Huxe nokasaHo pacronoxeHue

MHOroBblBOAHOIO pa3beMa Ha arekrTpoasurartene 6e3

YaCTOTHOIO N p606paSOBaTeﬂﬂ .

Puc. 11 3nekTtpoaBuratens ¢ MHOrOKOHTaKTHbIM
pasbeMoM

TMO1 8713 0700 - TM02 8518 0304

AnekTpoOsuraTenu cCrneayoLmx Turnopasmepos MoryT

NoCTaBNATbCA C MHOTOKOHTAKTHbIM pa3beMOM:

MakcumanbHas MOLWHOCTb Ha
Bany asuratens P2 [kBT]

HanpsxeHnue [B], cxema nycka

0,37-75 3 x 220-240 A/380-415Y

0,37-7,5 3 x 380-415 A

JloroTun Ansa MHOrOKOHTaKTHOro pasbema

V o
4w

e
DESINA.

Puc. 12 Jlorotun gns MHOTOKOHTaKTHOro pasbema

Pa3mepbl
Bce pa3mepsbl ykasaHbl B MM.

3
3
g 5
o
400300000

39898
e
3

Puc. 14 Pa3swmepsl, 1,5 -7,5 kBT

TMO02 0470 0700

TMO1 8716 0700

TMO1 8714 0700

Pa3beMHble coeguHeHun

Puc. 15 Pa3bemHoe coeavHeHune anekTpoaBuratens

Lol
FUPSEEE I I
o 588G

Puc. 16 PasbemHoe coeguHeHune Ans nNoakoYeHns
"3Besga”

L1

I

L.

: i i

O 6 7

Puc. 17 PasbemHoe coeguHeHune Ans nNoaKoYeHns
"TpeyronbHuK"

2

:
;

10 O

0 O-O0—=0-0Ow | r—

©O0O OO»

MpumeyaHue: CoeanHaLMe NNACTUHKN HAXOAATCA

BHYTPY pa3bema.

GRUNDFOS %

TMO1 8702 0700

TMO01 8703 0700

TMO01 8704 0700

23

AnekTpoaBUraTesnb
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PeweHus "plug-and-pump” ansa E-HacocoB

[nsa obneryeHns MoHTaxa anekTpoobopyaoBaHMA U
obcnyxusaHns TpexdasHbix E-HacocoB MOLHOCTLIO
15-22 kBT (2-nontocHeie) n 11 - 18,5 kBT
(4-nontocHble), BCe KNeMMHbIe KONOAKu
anekTpoaBuUraTensi OCHalleHbl CbeMHOW kKabernbHoMm
nnaHKomn.

CHATUe kabenbHOoWM NnaHku no3sonsieT pa3beaANHUTb
BCe 3NiekTpunyeckmne coeamHeHunaA.

Ha puc. 18 nokasaHo pacnonoxeHne CbeMHOMN
kabenbHOW MMaHKN Ha KNEeMMHOW KOroake
anekTpoaBuraTens Hacoca, a Takke CoegUHUTenu Ans
NOAKITIOYEHNS 3NIEKTPOCETU, AaTumKka n nHtepdelica
CBA3MN.

TMO3 1964 3405 - TM03 1962 3405

Puc. 18 PacnonoxeHune cbemHon kabernbHoW NnaHku

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

AneKkTpoaBuraTtenb €
aHTUKOHAEHCAaTHbIM HarpeBaTenem

TMO3 2440 4305

Puc. 19 3nektpogsuratens 6e3 4acTOTHOrO
npeobpasoBaTtens ¢ aHTUKOHAEHCATHbLIM
HarpeBaTenem

B Tex cnyyasx, koraa BO3MOXHO o6pa3oBaHue
KOHAEHcaTa B aneKkTpoaBuratene, pekomeHayeTcs
yCTaHOBUTbL 3reKTpoaBuUraTernb C aHTUKOHAEHCATHbIM
HarpeBaTenem Ha TopLax KaTyLku obMoTku cTaTopa.
Takol HarpeBaTenb NoAAepPXKMBaeT B
anekTpoaBuraTene Temneparypy, NpeBbilaoLLyo
Temnepartypy OKpyxatoLlei cpeabl, 4To
npegoTBpallaeT obpasoBaHne KoHageHcaTa.

Bbicokasi BNaXHOCTb TakXe MOXET Bbi3BaTb
obpasoBaHue KOHAEeHCaTa B aneKkTpoaBurarterne.
MepnneHHoe obpa3oBaHue KoHAeHcaTa NPOUCXOAUT B
pesynsTaTe CHUXEHUS TeMMNepaTypbl OKpyXatoLlei
cpeabl; 6bicTpoe obpasoBaHue KoHAeHcaTa BO3MOXHO
B pe3ynbTare pe3koro oxnaxaneHusi, Hanpumep, ns-3a
Havana goXxas nocre Toro, kak Hacoc HaxoAuIcsa nog
BO3[ENCTBMEM NMPSMOro CONMHEYHOro ceeta. Ecnu
Temneparypa OKpyatoLlen cpebl OnyCcKaeTcs Huxe
0 °C, pekomeHayeTCH NCNONb30BaTb TOMNbKO
anekTpoaBUraTenu ¢ aHTUKOHAEeHCATHbIM
HarpeBaTenem.

MpumeyaHue: BoicTpoe o6pasoBaHne KoHAeHcaTa He
cnepyeT nyTaThb C IBNEHWEM, KOTOPOE BO3HMKAET, ECIN
OaBneHne BHyTPU aNeKTpoaBUraTens Huxe
aTMocdepHoro gaeneHus. B aTom cnyyae Bnara
BCaCbIBAETCHA U3 OKpY>XalLlen cpeabl B
anekTpoaBuraTenb Yepes NOALUMHUKN, KOpNyC U T.4.
Ecnun ans okpyxatoLlien cpefbl XxapakTepHbIM
SIBNSIeTCA YpOBEeHb BNaXHocTu Bbiwe 85 %, Torga
ApeHaxHble OTBEPCTUS BO hraHLue NpuBoOgHON
CTOPOHbI AOJMKHbI ObITb OTKPbLITLIMU. [pK 3TOM
cTeneHb 3alnThl Kopnyca nameHsaetcsa ao |1P44. Ecnu
Xe BBMAY paboTbl B NbIfIbHOM cpeae TpebyeTcs
cTeneHb 3awmThl IP55, pekomeHayeTcs nCnonb3oBaThb
anekTpogBuraternb C aHTUKOHOEHCATHbIM
HarpeBaTenem.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Ha puUcC. HUXe npmBegeHa TunoBasd cxemMma coeanHeHus
aHTUKOHAEeHCaTHOro HarpesaTtena 1 TpeXd)a3HOFO
anekTpoasuratens.

L1 L2 L3 N PE

—
=

YRULY

3~

TMO3 4058 1406

Puc. 20 TpexdasHbiii anekTpoasuratens ¢
aHTUKOHAEHCaTHbIM HarpeBaTenem

LLnoHka

CumBon OnucaHue

K KoHTakTop

M OnekTpoasurartenb

MpumevaHue: NMogknoyante NnUTaHme K
aHTUKOHAEHCATHOMY HarpeBaTento Takum obpasom,
4YTOObI OH ObIN BKITOYEH, KOraa arekTpoaBuraTenb
BbIKMIOYEH.

[ocTynHbl UCNOMHEHNs aneKkTpoaBuraTenen
MouHocTbto oT 0,37 go 355 kBT ¢ aHTUKOHAEHCATHbIM
HarpeBaTtenem.

AnekTpoaBuraTenu ¢ 4aT4MKkom
PTC

TMO02 7038 2403

Puc. 21 [Jatumk PTC, BCTPOEHHbI B 0OOMOTKY

BcTtpoeHHble gatumkn PTC (TepMucTOpbl) 3awmwaioT
anekTpogBuraTenb OT 6bICTPON M YCTONYNBON
neperpysku.

Mbl npeanaraem anekTpogsuraTteny co BCTPOEHHbIMU
Tepmoperynupyembimun gatymkamm PTC
(TepmncTopamu) B 06MOTKax anekTpoaBuraTens.
TpexdasHble anekTpoaBuraTeny MoLHOCTbIO OT 3 kBT
n Bbile obopynoBaHbl Aatyunkamu PTC B cTaHaapTHOM
KOMMneKkTauuu.

MpumevaHue: Jatunkm PTC gormkHbl nogknoyaTbes
KO BHelwHeMy cpabaTbiBaloLeMy yCTPONCTBY,
MOAKIMIOYEHHOMY K LiensiM yrnpaBrneHus.

3awmTta B COOTBETCTBUM cO cTaHaapTom IEC
60034-11:

* TP 111 (Tonbko ycTon4mBas neperpyska)

* TP 211 (ycTonumBas n 6eicTpas neperpyska).
Oatumkm PTC cooteetcTytoT DIN 44 082.
MakcumanbHoe HanpsixeHue Ha knemmax Uy = 2.5
B nocrT. Toka. Bce cpabatbiBatone mexaHuambl Ans
partyukoB PTC DIN 44082 oTBevatloT aToMy
TpeboBaHuio.

Ha puc. Huxe npuBegeHa TMnoBasi cxema CoeanuHeHus
patyukoB PTC n TpexdasHoro anekrpogsuratens.
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Puc. 22 TpexdasHbln anekTpogsuraTenb ¢ AgaTynkamu
PTC

YcnoBHble 0603Ha4YeHus

CumBon OnucaHue

S1 Bbikntouatens nutaHus

K1 KoHTakTop

+T [atunk PTC (TepmopesuncTop) B anekTpoasuratene

M OnekTpoaBuraTtens

3UN2 100-0 C CpabartbiBatoLlee yCTPOWCTBO C aBTOMaTUYECKUM

cbpocom
N Yennutenb
K BbixogHoe pene
H1 CseToamnoa roToBHOCTH
H2 CeTtoawnopg cpabatbiBaHus

A1, A2 [MopknioyeHne HanpskeHWsa ynpaeneHns

T1, T2 MoakntoveHune uenen gatynka PTC

AneKkTpoaBuraTenu c

TepMoOBbIKINK4YaTenamMm
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Puc. 23 TepmoBbikntoyaTenb, BCTPOEHHbIV B 0OMOTKY
anekTpoaBuraTens

BcTpoeHHble TepMOoBbIKIoYaTeny 3awumatoT
anekTpogBuraternb OT ObICTPOW N MeafeHHOM
neperpysku.

Mbl npeanaraem TpexdasHble anekTpoasuratenu 6e3
npeobpasoBarens 4acTtoTbl MowHocTbio oT 0,37 go 11
kBT co BCTPOEHHbIMN TEPMOBbIKKOYaTENAMMN.

MpumeyaHue: TepMOBbIKNIOYATENN AOSIXKHbI
NogKNto4aTbCA K BHELWHMM LensM ynpasreHnsa ans
3alMThl SNeKkTpoaBuUraTens oT NOCTOSHHOMN
neperpysku. TepmMoBbIKtoHaTenu He TpebytoT
cpabaTbiBaloLLEero ycTponcTaa.

GRUNDFOS %%

AnekTpoaBUraTesnb
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3awmTa B COOTBETCTBMM CO cTaHAapTom IEC
60034-11: TP 211 (ycTonumuBas u 6bicTpas
neperpyska). Bo nsbexaHume 6rnoknpoBaHus Hacoc
AOMmKeH BblTb NOAKMNIOYEH K aBTOMaTy 3awwuThl
anekTpogBuraTens.

Ona TepMOBbIKJ’I}O‘-IaTeJ'IeIZ AonyctuMbl cneanywuimne
MaKCUMalnbHble Harpysku:

Unakc. 250 B nepem. Toka

In 15A

Ivaxc. 5,0 A (3a6noKnpOBaHHbI POTOP U TOK OTKIMIOYEHNS)

Ha puc. 24 nokasaHa TunoBas cxema coeguHeHus!
TpexdasHoro aneKkTpoaBUraTenst U BCTPOEHHbIX
GMMeTannuMYeckMx TeEpMOBbIKMOYaTENEN.

L1123 N
S1k-
K1
MV[C C C |
-3\
L] |

Puc. 24 Tpexda3sHbil anekTpogsuraTens C
TepMOBbIKoYaTeNnsaMu

YcnoBHble 0603Ha4YeHus

TMO0O0 3964 1494

CumBon OnucaHue

S1 Bbikntoyatens nutaHmsa

K1 KoHTakTop

t° TepMoBbIKNioYaTenb B 31ieKTpoaBUraTene
M OnekTpogsurarens

MV ABTOMAT 3alMTbl AnekTpoaBuraTens

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

AneKkTpoaBUraTenu yMeHbLIEeHHOMN
M yBeNIM4EHHON MOLLHOCTHU

AnekTpoaBuraTenb yBeJIM4eHHOMN
MOLLHOCTH

PekomeHgyetca ncnonb3osaTtb aneKkTpoasuraTerns
yBENNYEHHON MOLLHOCTU, ecnu pabounii pexum
OTNMYaeTcs OT CTaHOapPTHbLIX YCIOBUA, ONMUCAHHbLIX B
KaTtanorax:

» NB, NBE, NK, NKE, 50 I'y

* NB, NBE, NK, NKE, 60 'y

* NBG, NBGE, NKG, NKGE, 50 'y

* NBG, NBGE, NKG, NKGE, 60 'y

OcobeHHO pekomeHayem ucnonb3oBaTb
anekTpoaBuraTenu yBenmyeHHom MOLLHOCTM B
crnegyLwmx cnyyasx:

* Hacoc yctaHaBnuBaeTcs Ha BbicoTe Bbiwe 1000 m.

+ TemnepaTypa okpy>atwLLlen cpeabl NnpesbilaeT
+ 40 °C.

* BA3KOCTb UNM NNOTHOCTb NEepekaynBaemMon
XWOKOCTU BbllLEe, YEM Y BoAbl. TOYHbIA pacyeT
nokasaH B nporpamme Grundfos Product Center. Cm
CTp. 159.

TemnepaTypa oKpyXawlLein cpeAbl U BbICOTa Hag
YPOBHEM Mopsi

Hacoc co ctaHpapTHbIM aneKkTpoaBuraTenem

Temnepartypa okpyxatoLien cpefbl U BblcoTa
YCTaHOBKM Haj YPOBHEM MOPS ABASIOTCA BaXHbIMU
dakTopamu, BAMSIOLMMK Ha CPOK CryXObl
aneKkTpoaBuratens, Tak Kak OHV OKa3sblBaloT
BO34EeNCTBME Ha pecypc MOALIMMHUKOB U M30NALMI0
Kopnyca.

BbicoTa MOHTaxa - 370 BbICOTa MeCTa yCTaHOBKM
Hacoca Haf ypOBHEM MOpPS.

Ecnn Temnepatypa okpy>atwLlen cpeabl npeBbilaeT
yKa3aHHble 3HaYeHNs Uy BbICOTa YCTAHOBKM Hacoca
fonblue yka3aHHON B Tabnuue BbICOTbI HAA yPOBHEM
Mops (CM. puc. 25), Henb3s aKCnnyaTMpoBaTb
anekTpogBuratenb C MakCManbHON Harpy3kom, Tak
KaK CyLlecTByeT onacHOCTb neperpesa. B Taknx
cnyyasix HeobxoguMmo ncnonb3oBaTthb
anekTpoasuratenb 6onbLue HOMUHaNLHON
MOLLHOCTMW.

Temnepartypa oKkpyatoLieil cpeabl

" Makc. MOLHOCTb Ha OonycTtumas
3rotoBUTENb
Bany Temnepartypa
anekTpo- M
Buratens anekTpoaBuratens P2 oKpyXXatoLen cpeabl
A [xBT] [°C]
MG 0,25-0,55 o1 -20 no +40
0,75 - 22 oT -20 go +60
Siemens 0,75 - 462 ot -20 go +55
MMG-H2 0,75 - 450 o1 -20 go +60
MMG-H3 0,75 - 200 o1 -30 go +60




NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

MowHocTb aneKkTpoaBuraTtensd B 3aBUCUMOCTU OT
TeMHepaTypr/BbICOTbI Haa ypoBHeM mMmops

MU3rotoButens Makc. MOWHOCTb Ha

aneKkTpo- Bany aBuratens P2 Y6biBalowas KpuBas
ABurartens [kBT]
MG 0,25-0,55 Puc. 25, kpuBas 1
0,75-22 Puc. 25, kpuBas 2

Siemens 0,75 - 462 Pwuc. 25, kpuBas 3
MMG-H2 0,75 - 450 Puc. 25, kpusas 2
MMG-H3 0,75 - 200 Puc. 25, kpuBas 2

P2
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TMO4 4914 2209

Puc. 25 MolwHoCTb anekTpoasuraTensa B 3aBUCMMOCTH OT
TemnepaTypbl ¥ BbICOTbI HaZ ypOBHEM MOpS

Mpumep ans Hacoca ¢ anektpoasuratenem MG IE3
mowHocTblo 1,1 kBT: Ecnu Hacoc ycTtaHoBneH Ha
BblcoTe 4750 M Hag ypoBHEM MOpS, Harpyska Ha
anekTpogBuratenb He AofmkHa npesbiwaTte 88 % oT
HOMWHanNbHOW MowHocTw. MNpn TemnepaType
oKkpyxatoLlen cpenbl 75 °C Harpyska Ha
anekTpoaBuratenb He AormkHa npesbiwaTts 78 % oT
HOMWHanNbLHOW MoLLHOCTK. Ecnu Hacoc ycTtaHoBNEH Ha
BblcoTe 4750 MeTpoB Hag YPOBHEM MOPS NpU
Temneparype okpyxatoLlern cpeabl 75 °C, Harpy3ka Ha
aneKkTpoaBuUratenb He AOMMKHA NpeBbIWaThb

88 % x 78 % = 68,6 % OT HOMWUHANBbHOW MOLLHOCTH.

Hacoc c anekTtpoasuratenem Grundfos MGE
TemnepaTtypa oKpyxarLwen cpeabl

" Makc. DonycTtumas
3roToBUTENb MOLHOCTbL Ha Kon-Bo Temnepartypa
anekTpo- Bany aneKkTpo- .o ocoe oKpyxXaloLeit
ABurartens Asurarens cpeabl [°C]
P2 [kBT] pea
1.1-11 2 o1 -20 °C o +50 °C
15-22 2 o1 -20 go +40
Grundfos MGE 055.75 4 ot -20 °C pgo +50 °C
11-18,5 4 o1 -20 o +40

OnekTpoasuraternb MOXeT paboTaTb C HOMUHAIbHON
BbIXoAHON MowHocTelo (P2) npu 50 °C, ogHako
HenpepbliBHas paboTa npu 6onee BbICOKON
Temnepartype COKpaTuUT OXuaaembli CPOK CMyXObl
npoaykta. Npn HeobxogumocTn paboTel Npu
Temneparype okpyxatowieln cpegbl ot +50 go +60 °C
cnepyet Bblbupate asuratens 6onee BbICOKON
MOLLIHOCTW.

[ns nony4yeHnst AONONHUTENBHOM MHMOPMaLUK
obpawantech B komnaHuo Grundfos.

BbicoTa MoHTaxa

OnekTpoaBuraTenu, yctaHaBnMBaeMbl€ Ha BbICOTE A0
1000 meTpoB Hag ypoBHEM MOpsi, MOryT paboTtaTb C
Harpy3korn 100 %.

Mpu ycTaHoBKe Hacoca Ha BbicoTe 6onee 1000 m Hag
ypOBHEM MOps, 3anpeLyaeTcsa aKcnnyaraums
anekTpogsuraTens ¢ NOMHOM Harpy3komn, Tak Kak
oxnaxgarLwas cnocobHOCTb Bo3gyxa yXyALuaeTcs
n3-3a ero HU3KOMN MNIOTHOCTMW.

Cwm. puc. 26.
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Puc. 26 MakcumanbHasa MOLLHOCTb ABUraTens B
3aBUCMMOCTU OT BbICOTHI HAZ YPOBHEM MOpPSI

AnekTpoaBUraTesib YMeHbLUeHHOWN
MOLLHOCTH

PeKOMeH/J,yeTCﬂ Mcnosib3oBaTb ANeKTpoaBuraTenb
yMeHbLIJEHHOVI MOLLHOCTHK, ecnun ycrnosus paGoqero

pexnma HaMHOro ner4ye ctaHaapTHbIX yCJ'IOBVIVI,
OMUCaHHbIX B KaTanorax:

* NB, NBE, NK, NKE, 50 'y

* NB, NBE, NK, NKE, 60 'y

* NBG, NBGE, NKG, NKGE, 50 I'yy

* NBG, NBGE, NKG, NKGE, 60 Iy

B ocobeHHOCTU, pekoMeHayeTCs UCMoNb30BaThb
aneKkTpoaBuraTeny MeHbLIen MOLLHOCTY B CrieayoLmnx
cryyasix:

* B#A3KOCTb MNK NNOTHOCTb HWXE, YEM Y BOAbI.

* Hacoc 6yget akcnnyaTnpoBaTbCsi B MOCTOSTHHOW
pabo4ei Touke, U pacxon 3HaYUTENBHO HUXe
peKOMeHAYyeMOro MakCumarnbHOro pacxoga. TouHbIi
pacyeT nokasaH B nporpamme Grundfos Product
Center. Cm. ctp. 159.

GRUNDFOS %%

AnekTpoaBUraTesnb
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TokonsonupoBaHHbIN NOALWUMHUK

YacToTHble Npeobpa3oBaTeny No3BonsoT
KOHTPONMPOBaTb YacTOTy BpalLeHust
3neKTpoaBWraTens U afantTupoBaTb ee K PasnuyHbIM
Harpyskam.

[aHHble anekTpoaBMraTenu MoryT reHepMpoBaTh
6nyxgarwoLme Toku, B pesynstate Yyero obpasyetcs
anekTpuyeckasi ayra, KoTopasi NPoOXoanT Yyepes
NOALWMMHMK Y MOXET NPUBECTU K €ro HEUCMPaBHOCTU.
YToObl 3TOr0 HE MPOM3O0LLIIO, UCNOSb3YHTCA
TOKOM30NMMPOBAHHbIE NOALUNMHUKN.

Komnanns Grundfos npegoctasnsiet
TOKOM30MMPOBaHHbIE NOALWNMHUKA AN
YaCTOTHO-PErynMpyeMbIX aNeKTpoaBuUraTenen.
ToKOM30MMpOBaHHbIE NOALMMHUKMA OCOBEHHO
HeobxoaMMbl, Korga Tunopasmep
YaCTOTHO-PETYIIMPYEMOrO 3MEeKTPOABMUIraTeNs Bhille
225.

CTteneHb 3awuTthbl Kopnyca (IP)

CTteneHb 3awuThl kopnyca cornacHo NOCT IEC
60034-5 (IEC 60034-5).

CTteneHb 3aWwuTbl 0603HAYaET YPOBEHb 3aALLMUThI
Kopryca anekTpoaBuraTenst oT nonagaHus TBepabix
NnpeaMeToB 1 BOAbI.

CTeneHb 3awWnThl anekTpoasuratenen obbl4HO
cocTtaBnsieT IP55.

Mo xenaHuio NpegoCTaBnsTCS 3NeKTpoaBUraTenu B
cootBeTcTBUM Cc IP54 1 IP65.

CteneHb
3aWmThbl

OnucaHue

* OnekTpoaBuraTesb 3aluLLeH OT nonagaHus nbinu,
a UMEHHO BPeAHbIX CIOEB MbIfK.

« OnekTpoaBuraTenb 3aluiieH oT nonagaxHus 6pbiar
BOAbI CO BCEX HanpaBneHui.

IP54

« OnekTpoasuratesb 3allMLLeH OT MonagaHus nbiiu,
a UMEHHO BpeAHbIX CMOEB MbIfK.

« OnekTpoasuratesb 3aLlMLLEH OT BOAbI,
BblGpacbiBaeMoW COMmoM CO BCEX HanpaBneHwii.

IP55

« OnekTpoasuraTesb 3aliMLLeH OT nonagaHus nbliu.

« OnekTpoasuratesib 3aluLLeH OT GOMbLUMX BOSTH UK
BOASIHbIX CTPYI BbICOKOTO AaBnieHusi ¢ noboro
HanpaBneHus.

IP56

* OnekTpoaswuratenb NOMHOCTbIO
NblfeHenpoHMLaeMblii.

* 3nekTpoaBuraTtenb 3alliuLLeH OT BOAbl,
BblIGpacbiBaeMoii CONMOM CO BCeX HanpaBneHwui.

IP65

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Knacc aHeproadpdekTuBHOCTH

HoBbin ctaHaapt EN 60034-30:2009 paet
onpeaeneHve crnegywLWmnm Knaccam
3HeproadPeKTUBHOCTM HU3KOBOSBLTHBIX TpexdasHbIX
ACMHXPOHHbIX 3NeKTpoaBuraTenemn MoLWHocTbio oT 0,75
no 375 kBr:

- IE2

« IE3

+ |E4

+ |E5.

IE = mexxayHapoaHbI cTaHaapT
3HeproaddPEKTUBHOCTH.

TpexdasHble anektpoasuratenu NB, NBG, NK, NKG
COOTBETCTBYHOT cTaHAapTy IE3.

Hacocbl NB, NBG, NK, NKG ¢ anektpoasuratensamm
IE2, IE4 vinu IE5 gocTynHbl MO 3anpocy.

AneKkTpoaBuraTenun apyroro
npousBoauTens

Takke npegnaraloTcst HACOChI C aNekTpoaBUraTenem
no6oro Apyroro NponM3BoAMTENS NPU YCINOBUU, YTO
yCTaHOBOYHbIE pa3Mepbl U cpeacTBa B3anMOaencTBus
C KOMMOHEHTaMM Hacoca coBnagatoT ¢
anekTpoasuratensmu Grundfos ans ctaHgapTHoro
MOZENbHOro psifa HacoCoB.

Kpome Toro, Hacockl Grundfos MoryT noctaBnsitbcs
0e3 anekTpoaBuraTens.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

6. YNnnoTHeHUda Bana

Tunbl ynnoTHeHUN Bana
O,qVIHaprle MexXaHu4eckue ynmnoTtHeHus
Bana

Komnanuna Grundfos npegnaraet cnegytowime
BapuaHTbl OQMHAPHbIX YNNOTHEHWUI Bana:

CTaH.qap'erle MeXaHUu4eckue ynnoTHeHus

PeavnHoBble HecbanaHcupoBaH- Cb6anaHcupoBaHHble
CUIbOHHbIE Hble KombLeBble KosbLEBbIE
YNAOTHEHUS YNNOTHEHNS yNNoTHeHNs

(=] ) =

E & &

BAQE AQAE

BAQV AQAV et
BBQE AQQE ooy
BBQV AQQV boax
BQQE AQQX ook
BQQV AQQK

KapTpuaxHoe ynnotHeHue

CbanaHcupoBaHHoe
KaTpumKHOE
KonbLeBoe
yNIoTHeHWe

HBQV

ﬂBOIﬁHbIe MexXaHun4eckue ynnoTtHeHus
BanoB

Komnanuna Grundfos npegnaraet o6beguHeHue
OOVHapPHbIX YNNOTHEHWIA Bana B ABOMHbIE.
YNnoTHEeHUA MOTyT UCMOMb30BaTbCHA Kak NepBUYHbIE,
TaK U BTOPUYHbIE.

C'raH.qap'erle MeXxaHu4yeckume ynnoTHeHus

PeaunHoBble Hecb6anaHcupoBaH- Cb6anaHcupoBaHHble
cuIbOHHbIE Hble KomnbLieBble KornbLeBble
YNIOTHEHWS! YNIOTHEeHUs! YNIOTHEHUS!

S = S

- 2 |

BAQE DAQF
BBQE ﬁgg\'ﬁ DQQE
BBQV N DQQV
BQQE raox DQQX
BQQV DQQK

KapTpuaxHble ynnoTHeHus

CbanaHcrpoBaHHble
KapTpuaXHble
KorbLEeBble
YNNOTHEHNSA

)

HBQV/HBQV
HQQU/HBQV
HAQK/HAQK

TunuyHble covyeTaHUs NEPBUYHBLIX U BTOPUYHbIX
YNNOTHEHUN

MepBMYHOE YNNOTHEHWE Bana ycTaHaBnNMBaeTcs Ha
KWAKOCTHON CTOPOHE KaMepbl YNNOTHEHWA Bana, a
BTOPUYHOE YNIIOTHEHME Bana ycTaHaBNMBaeTCs Ha
cTopoHe atmocdepbl. CMm. Takke puc. 30.

Ecnun TpebytoTca apyrne coyetaHus, obpatutech B
Grundfos.

MepBuYHbIE

BTopuuHbie ynnoTHeHusa Bana
ynnoTHeHUsA Bana

BBQE BQQE, BBQE
BBQV BQQv, BBQV
BQQE AQQE, BQQE, BBQE, DQQE
BQQV AQQV, BQQV, BBQV, DQQV
AQQE AQQE, BQQE, BBQE, DQQE
AQQV AQQV, BQQV, BBQV, DQQV
AQQX AQQX, DQQX
AQQE, BQQE, BBQE, DQQE
AQQK AQQV, BQQV, BBQV, DQQV
AQQK, DQQK
DAQF BAQE, BAQV, DAQF
DQQE AQQE, BQQE, BBQE, DQQE
DQQV AQQV, BQQV, BBQV, DQQV
DQQX AQQX, DQQX
AQQE, BQQE, BBQE, DQQE
DQQK AQQV, BQQV, BBQV, bQQV

AQQK, DQQK
HBQV/HBQYV (kapTpuaxHoe ynnoTHeHue)
HQQU/HBQV (kapTpuaxHoe ynnoTHeHune)

CanbHUKOBOE yNNOTHEHNEe

KomnaHus Grundfos npegnaraet cnegytowime
BapuaHTbl CanbHUKOBbLIX YNITOTHEHWIA:

C BHYTpeHHeWn B . C BHewHen
. e3 3aTBOpPHOM o
3aTBOpHOM 3aTBOpHOM
XUAKOCTHU
XUAKOCTbLIO XKUAKOCTbLIO
| | | B
s g | s
et e, e
SNEA SNOA SNFA
SNEB SNOB SNFB
SNEC SNOC SNFC
SNED SNOD SNFD

Bonee noapobHyto nHdopmauuio 06 nmetowmxcs
canbHMKax cM. Ha cTp. 40.

Bbi6bop ynnoTtHeHusa Bana

BbiGop ynnoTHeHUs1 Bana B COOTBETCTBUM C 06nacTbio
NPUMEHeHUs BKovaeT B ceba paccmoTpeHne
60onbLOoro KoNM4yecTBa NapameTpoB, Hanbonee
BaXHbl€ N3 KOTOPbIX:

* pabouyee gaBneHue;

*  TUN NepekaymBaeMom XUAKOCTU;

* TemnepaTypa nepekavynBaemom XMOKOCTH;
*  KOHLEHTpauus XUOKOCTHU.

Tak kak MOryT y4nTbiBaTbCA U Apyrne napameTpsbl,
BCerga 3anosiHanTe OnpoCHbIE NUCTbI Ha cTp. 155
COBMECTHO C npeacTaBuTenem komnanmm Grundfos.

GRUNDFOS %
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YnnotHeHusA Bana
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Mopnbop ob6opynoBaHuaA

1.

3anonHnTe onpocHbIe NIMCTbl COBMECTHO C
npeactasutenem Grundfos. Cm. ctp. 155.

. BblﬁepMTe ynnoTHeHnA Bana

— OdQuHapHble ynnomHeHusi, cM. cTp. 30.
— [eoliHble ynnomHeHusi, cm. cTp. 31 n 42.
— CarnbHukoeoe yrninomHeHue, cM. cTp. 31.

. Bbibepute getanu ynnoTHeHus

— Tunbl mopyesbix yrnnomHeHul gana (Xxxx), CM.
cTp. 32.

— Ynnom+eHue eana, pabo4ue nogepxHocmu
(xXXx), cm. cTp. 32.

— Onacmomepbl mopyesoeo yniomHeHus eana
(xxxX), cm. cTp. 34.

Tunbl ynnoTHeHMN Bana

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

CTraHpapTHoe
— MexaHu4eckoe
ynnoTHeHwue, (kog S)

Puc. 28 Hacocbl NK, NKG co ctaHgapTHbIM oguHapHbIM

YNNOTHEHNEM

Kog ynnoTHeHusa Bana "S" gocTtyneH Ans cnegytowmx

HacoCOB.
d5 [Mm]

Tun Hacoca

24 32 42 48 60
NB, NBE . . ° ° .
NBG, NBGE . ° . . .
NK, NKE . . . . .
NKG, NKGE . . . ° °

OpuHapHoe OBoiiHOE ynnoTHeHMe CanbHuKoBoOE
ynnoTtHeHue yNnoTHeHue
Back-to-back Tandem
Hacoc g 8 8 8 3 3
I T T I H I
I % E % = %
o g =3 g =3 g
© = © = © =
= o g o g o
T I I I z =
s E 5§ E oS
o ~ o > o ~
NB . - - - - - -
NBG . - - -
NK . - B
NKG . . . . . .

OauHapHble YyNNoTHeHuUs

CTaHAapTH ble OAMHApPHbLIe YNJNIOTHEeHUsA

[aHHbIA TUN YNNOTHEHUSI COCTOUT U3 Tpex unu bonee
yacTen, CMOHTMPOBAHHbIX B OAMHAPHOM YMMOTHEHUN.

[aHHoe ynnoTHeHne cnocobHo obpabaTbiBaTh LenbIn
pAL XKUAKOCTEN.

NB, NBG

CraHpapTHoe
MexaHuyeckoe
ynnoTHeHue, (koA S)

Puc. 27 Hacocsl NB, NBG co cTaHAapTHbIM OAUHapHbBIM
YyNNoTHEHNEM

GRUNDFOs %

TMO04 6258 5209

O,DMHapHI:Ie ynnoTHeHuA B Ka4ecTBe pelleHusa C

KapTpugxem
NKG

Komnanug Grundfos Takxe npeanaraeT oguMHapHoe

TMO04 6259 5209

MeXaHn4yeckoe ynioTHeHne Bana B Ka4yecTBe pelleHnd

C KapTpuaxkeMm.

KapTpuaxHoe ynnotHexue, kog C

Puc. 29 PacnonoxeHune KapTpuUaXHOro ogMHapHoro
ynnoTHeHus B Hacoce NKG

TMO04 5958 4509

Kog ynnoTtHeHunsa Bana "C" gocTyneH Ans crnegyowmx

HacoOCOB.
d5 [Mm]
Tun Hacoca
24 32 42 48 60
NB, NBE - - - - -
NBG, NBGE - - - - -
NK, NKE - - - - -

NKG, NKGE . . . ° °




NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

[ BOMHbIE YNIOTHEHUA

NKG

Komnanunsa Grundfos npegnaraet asa tvna gBOWHOIO
YNIIOTHEHUS:

* back-to-back,

* tandem.

O6a BapuaHTa AOCTynHbI NMBO B kayecTBe
CTaHAAPTHbIX MEXaHUYeCKUX YNIOTHEHUIA NN B
KayecTBe peLLeHNs C KapTPUOXKEM.

CraHgapTHoe ABOWHOE YyNIOoTHEHUe
[BOHOE ynnoTHeHWe Bana Tuna

"back-to-back", (kog O)

MepBuyHoe
YNnoTHeHne

‘ /@0;

BTopuuHoe
ynnoTHeHne

!
MepBuyHoe
yNNoTHeHne

BropuuHoe
yNNoTHeHve

[iBoliHOe ynnoTHeHue Bana Tvuna "tandem", (koa P)

TMO04 5959 4509

Puc. 30 Hacoc NKG c gBOMHbIM yNnoTHeHMeM Ans
CTaHAAPTHBLIX MEXaHUYeCKUX yMNOTHEHWUN,
pacnonoxeHHbIX no Tuny "back-to-back" nnu
"tandem".

[BoliHOe yNnoTHeHNe B KayeCcTBe peLueHus c
KapTpunaxem

KapTtpuaxHoe

YNNOTHEHMe,
/KO,E[ D

TMO04 5958 4509

Puc. 31 Hacoc NKG c gBOMHbIM yNnoTHeHMeM Ans
KapTPWUAXHOrO YNIOTHEHWUSI CO BCTPOEHHOM
dyHKunen "back-to-back” nnm "tandem®.

Kogbl ynnotHeHunsa sana "D, O u P" goctynHbl ons
cnegyoLmx HacCOCOB.

d5 [mm]
Twn Hacoca ——MM
24 32 42 48 60
NB, NBE - - - - -
NBG, NBGE - - - - -
NK, NKE - - - - -

NKG, NKGE e o o o o

CanbHuKoBoe ynnoTHeHue

NK, NKG

B kauecTBe anbTepHaTUBbI TOPLEBLIM YNIOTHEHUAM
Bana ansg NK n NKG ncnonb3ytotca pasnuyHble TUnbl
CanbHUKOBbIX YNNIOTHEHUA. CanbHUKOBbIE YNIIOTHEHMWS
MeHee YyBCTBUTEMbHbI U NOAXOANAT ANS PasnnyHbIX
obnacTein NpUMeHeHus.

CanbHuku OOCTYNHbI TOJIbKO ANA YYyryHHbIX HACOCOB.

7%4 - — — — — CanbHuK (kog B)

TMO05 0509 4611

Puc. 32 Hacoc NKG c canbHukom

Kop canbHuka "B" gocTyneH onsi cneayroLlmnx HacocoB.
Cepuio HacocoB cM. Ha cTp. 8.

d5 [Mm]
Tun Hacoca ———
24 32 42 48 60
NB, NBE - - - - -
NBG, NBGE L
NK, NKE e o - - -

NKG, NKGE e o - - -

GRUNDFOS %%
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TopueBoe ynsfioTHeHUe Bana

B pmaHHOM pasgene cogepxutcs nogpobHas
nHopMaLmsa 06 ynnoTHeHMAX Banos, NCNOMb3yeMbIX
B Hacocax NB, NBG, NK n NKG.

Tunbl TOopLueBbIX yﬂnOTHeHMﬁ Bana

(X

x
x

x)

‘ Koa ynnoTtHeHusi Bana Grundfos

Tun A
HecbanaHcnpoBaHHOE KONbLEBOE YNIIOTHEHNE

MpoyHoe KonbLeBOe YNIOTHEHNE C KECTKOM
KOHCTpYKLUMeit nepeaayn KpyTsLLEero MOMeHTa, kotopas
HeobxoaMMma Ans codeTaHust TBepAbIX MaTepunanos
(SiC/SiC), paxe ecnu cmaska iBNsieTCsi NIIOXON.
MoaBuxXHOE BTOPUYHOE YNMOTHEHUE NpeAcTaBnsieT
coboli KonbLEeBoe yNnnoTHEHNE.

370 conpsikeHo ¢ PUCKOM M3HOCa Ha Bany nog
KOMNbLEBbLIM YNMOTHEHWEM U 3aCTPEBaHUS YNIOTHEHNS
(6noknpoBka 0CEBOro ABMXKEHWA BpaLLatoLerocs
YNAOTHSIIOLWErO KomnbLa).

Tun B
Pe3nHoBoe cmnbdoHHOE ynnoTHeHne

i-' CunboHHOE YNNOTHeHME C nepeaaqen KpyTALWero

MOMEHTa MO NPYXWHE BOKPYr CunbdOHOB. MoaTomy

OHO He npeaHa3Ha4yeHo AJid CoYeTaHUsA XeCTKUX
MaTtepuanoB B YCITOBUAX NIOXOW CMasku. Bnaro,qapﬂ
cunboHam yNnoTHeHne He BNnnsaeT Ha U3HOC Bana, a

OTNIOXEHNA NnNn 3aegaHne Basna He NpensaTCTBYOT
OCEeBOMY OBUXEHUIO.

Tun D

CbanaHcnpoBaHHOE KonbLiEBOE YNNOTHEHUE C
NPY>XUHOW CO CTOPOHBLI aTMocdepbl.

Bnarogapsi c6anaHCMpoBaHHOCTW AaHHbINA TWN

YNNOTHEHUSI NOAXOAUT ANsl BbICOKOHAMNOPHbBIX CUCTEM.

YNnoTHeHne OTIIMYHO NOAXOAUT ANt BbICOKOBA3KMX
XWOKOCTEN, a TakKe XUAKOCTEN C coaepaHnem
BOMOKOH VN rPsi3n, TaK Kak NpyXuHa pacnonoxeHa co

CTOPOHbI aTMOCcdepbl. YNNOTHEHNE UMEET XKECTKYIO
KOHCTPYKLIMIO Nepeaayn KpyTsLiero MoOMeHTa.

Tun H

CbanaHcnpoBaHHOE KapTpUAXHOE YNIOTHEHWE C
KonbueBbIM YNINOTHEHNEM

[aHHbIN TUN YNNOTHEHWS, BKIOYAOLWMUIA cCUcTeMy
XKECTKOW nepefaym BpallatoLero MoOMeHTa,
cobpaH B kapTpuaxe, 4YTo obecneumBaeT
6e30nacHOCTb 1 NPOCTOTY 3ameHbl. MogobHo
ynnoTtHeHuto Tuna D, 6anaHcupoBka fenaet
OaHHbIV TUN KONbLEBOro yNnoTHEHUS NOAXOAALLMM
ONS1 UICNONb30BaHWUS MO BbICOKUM AaBMeHNEM.
KoHCTpyKUuMS kapTpuaxa Takxke 3alimwaeTt Ban
Hacoca OT BO3MOXHOro M3HoCca BCrneacTeme
BO3AECTBUS KOMbLEBOIO YNNOTHEHNS MeXay
BanoM Hacoca v TOpLUeBbIM YNIIOTHEHNEM.

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

YnnotHeHue Bana, paéo4ne NnoBepxXHOCTH

(x X X X)

\— HenopsuxHasa vyactb YyNnoTHeHnsa

Bpaluatowascs 4acTb ynnoTHeHus
Bana

Bbibop maTepnanoB NOBEPXHOCTU YNNOTHEHNS

ABNSeTCA pellanLwmm akTopoM PYHKLUMOHANBHOCTY

N cpoka cry0bl MexaHM4ecKoro ynnoTHeHus Bana.

MoBepxHOCTM yNnoTHeHNs noabupatoTcs B

COOTBETCTBMM C NepeKkaynBaeMon XnakocTeto. Mpu

nogbope ynnoTHeHUst He06X0AMMO y4nThIBaTb

cnepywolwme napameTpsbl:

* cBoWicTBa Npu paboTe 6e3 cmasku;

* KOPPO3MOHHAas YCTOMYMBOCTb K NepeKkaynBaemMon
XUOKoCTH;

* CMa304Hble CBOWNCTBA;
° yCTOVIHMBOCTb K BO3OENCTBUIO aGpaSVIBHbIX YyacTtuu.

MaTtepuan noBepXHOCTU YNJIOTHEHUS

xAQqx - (Tvnbl ynnotHeHus Bana AQAx, BAQx, DAQx
n HAQXx)

YronbHbI rpaduT, NpoNUTaHHbIN cypbmon, (A) n
MOPOLLKOBbIV MMAOTHbIW kKapbug kpemuus (SiC),
N3roTOBIIEHHbIN NYTEM crekaHus 6e3 Bo3aencTems
Aasnenus, (Qq) - WMPOKO MCNOMNb3yemoe coveTaHne
MaTepuanoB ynnoTHEeHUS.

MpumeyaHume: V3-3a Hannums cypbMbl B MaTepuarne
YNNOTHEHUS HENb3s1 NCNONb30BaTb ANs MMTLEBOW
BOAbI.

[aHHoe coueTaHne Takxke BblAepXUBaAET Cyxou xon B
TeYeHUe HECKOMbKNX MUHYT 6e3 cepbe3Hbix
NOBPEXAEHNA MEXAHUYECKOTO YNNOTHEHNS Bana. Tem
He MeHee, CyXON Xo4 MOXET MPUBECTU K YMEHbLLEHUIO
cpoka crny>0bl yNnoTHEeHUS.

Bnarogaps xopownm cmasbiBaloLWUM CBONCTBaAM
yrnerpaduTta ynnoTHeHne NoaxoanT gaxe Ans nnoxmx
YCIOBUIA CMasKu, HanpuMep B ropsven Boge.
Mcnonb3oBaHne coveTaHms yrnepoaHbli
rpacdut/kapbug kpemHusa (SiC) ons ropsyero
BOOOCHabXeHWs MOXeT NPUBECTU K UHTEHCUBHOMY
N3HOCY NOBEPXHOCTU N3 Kapbuaa KpeMHUs, Tak Kak
TSXKenble YacTuLbl MOTYT 3aCTpATb Ha MOBEPXHOCTH 13
yrnepogHoro rpadwurta. B ycnosusx ropsvero
BOAOCHaOXEHNSA CHMXaeTcs KOPPO3NOHHas
YCTOWYUBOCTb.

Ecnn nepekaumBaemas XnaKkocTb COAEPXUT TBEpAbIe
YacTuubl, crnegyet OXuaaTb N3HOCa NOBEPXHOCTEN
YNNOTHEHUN.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

xBQ4x - (Tvinbl ynnoTHeHusa Bana BBQE, BBQV u
HBQV)

YronbHbIN rpadumT, nponuTaHHbIn cypbmon, (B) n
NMOPOLLKOBbIV MMOTHbIA kapbug kpemHus (SiC),
N3roTOBIEHHbIV NyTeM crnekaHus 6e3 Bo3gencTeus
AasneHuns, (Qq) - Takxke LUMPOKO MCNOMb3yeMoe
coyeTaHue matepuanoB ynnoTtHeHus. [maBHbIM
obpasom nogxogut Ans Boabl go +90 °C.
MpumeyvaHue: MNMponuTtka cmonon ogobpeHa ans
NpYMeHeHUs B MMTbLEBOW BOAE.

Koppo3noHHasa yCTOMYMBOCTb COMETAHUS YIIepOoaHbIn
rpacut/kapbug KpemHms oveHb xopowas. [laHHoe
coyeTaHue Takke BblAEPXMBAET CYXOW X0 B Te4eHue
HECKOIMbKUX MUHYT 6€3 cepbe3HbIX NOBpEXAEHUN
MeXaHU4YecKoro ynnoTHeHus Bana. Tem He meHee,
CYyXOW X0 MOXET NPMUBECTU K YMEHbLLEHUIO CpoKa
CNyX0bl yNIOTHEHMS.

Bnarogaps xopolwunm cmasbiBaloLLMM CBOMCTBAM
yrnerpaduta ynrnoTHeHVEe NOAXOAUT Aaxe ANSA NIoXmx
YCNOBUWI CMa3ku, Hanpumep B ropayven Boge. TeM He
MeHee, TakMe yCroBusi MOTyT MPUBECTU K
WHTEHCVBHOMY M3HOCY NMOBEPXHOCTEW YNIOTHEHUNA 1
CPOK Cny>6bl YNNOTHEHUS 3HAYNTENBHO COKPATUTCS.

Ecnu nepekaymBaemas XMAKOCTb COOAEPXUT TBEPAbIE
YyacTuubl, cregyeT oXuaaTtb M3HOCa NOBEPXHOCTEN
YNNOTHEHUN.

xQ4Q4x - (TMnbl ynnoTHeHus1 Bana BQQx, AQQx u
HQQU)

MopoLukoBbIV NMOTHbLIN kapbug kpemHus (SiC),
N3roTOBMEHHBIN MyTeM criekaHuns 6e3 Bo3AencTBNS
Aasnexuns (Qq), M NOPOLLKOBbLIN NAOTHLIN Kapbug
kpemHus (SiC), N3roToBNEeHHbIN NyTem cnekaHus 6e3
BO34encTBua gasneHus, (Qq).

CoueTaHue matepuanoB kapbug kpemHusa/kapbug
KpeMHus ncnonbdyetcs Tam, rae Tpebyetcs bonee
BbICOKasi yCTOMYMBOCTb K KOppo3uu. Beicokas
XECTKOCTb JaHHOr0 CoveTaHusi MaTepuanos
obecneynmBaeT XOPOLLYI0 YCTONYMBOCTb K abpasnBHbIM
Yyactmuam.

lMokasaTenb CyXxoro TPeHUst 4aHHOro CoYeTaHus
BblCOKMI. CregoBaTtenbHO, Takoe coveTaHne
mMaTepuaroB YNroTHEHUS Bana MMeeT HU3KYIO
YCTOWYMBOCTb K Cyxomy xoay. lNosBepxHocTn
ynnoTHeHun, pabotatowme 6e3 kakon-nmbo cmasku,
MOryT ObITb NOBPEXAEHbI MEHEE YEM 3a OHY MUHYTY
cyxoro xoga. Temnepartypa ynnoTHEHUs pe3ko
BO3pacTeT, U AnacToMepbl YNNOTHEHUA Bana Takxke
6yayT noBpexaeHbl.

xQgQgx - (TN ynnotHeHus Bana DQQX)
MopoLwkoBbIV NIOTHBIN Kapbug kpemHus (SiC),
N3roTOBIEHHbIN NYyTEM crnekaHusa 6e3 Bo3gencTams
Aasnexuns (Qg), M NOPOLLUKOBbLIN NAOTHLIN Kapbua
kpeMHus (SiC), N3roTOBNEHHLIN NyTeEM cnekaHus 6e3
Bo3aencTBuA AasneHus, (Qg).

CoyeTaHue matepuanos kapbua kpeMmHus/kapbug
KpeMHUs ucnonb3yeTcs Tam, rae Tpebyertcst bonee
BbICOKas YCTOMYMBOCTb K KOpPO3un. Beicokas
XECTKOCTb OaHHOIo co4veTaHuna maTtepuanoB
obecneumBaeT XOpOLUYH YCTONYMBOCTb K abpa3uBHbIM
YacTuuam.

MokasaTenb Cyxoro TPeHUsi 4aHHOTo CoYeTaHus
BbICOKUIA. TeM He MeHee, N0 CPAaBHEHUIO C COMETaHNEM
maTepuanos ynnotHeHusa SiC Q4/Q4 ypoBeHb cyxoro
TPEHUS HUXE.

Bnarogaps 6onee HM3KkoMy TpeHuto, codeTaHne Qg/Qg
MO>HO MOCTOSIHHO MCMoNb30BaTh ANs BoAbl Npu
Temnepatype go +120 °C.

xQ7Q7x - (Tvn ynnoTHeHusi Bana BQQx)

MopoLukoBbIV NNOTHbINA kKapbug kpemHus (SiC),
N3roTOBIEHHbIV NyTeM crekaHns 6e3 Bo3gencTaus
Aasnenus, (Qz), 1 NOPOLLKOBbLIN NNOTHLIN Kapbug
kpemHus (SiC) , N3roTOBNEHHBIN NyTeM cnekaHus 6e3
BosgencTeusa Aasnexus, (SiC) (Qy). NaHHoe
coyeTaHne matepuanos SiC/SiC npumeHseTcsa Tam,
rae Heobxoanma Gonee BbiCOKasi KOPPO3MOHHASA
ycToMuYMBOCTb. Bnarogaps BeICOKOW TBEPOOCTU OHO
NMEET XOPOLLYI0 CONPOTMBNAEMOCTb abpasnBHbIM
yacTuuam.

[aHHoe coyeTaHne matepuanoB MoOXeT pabotaTb npu
Temnepatype Boabl Ao +120 °C, ogHako Takas
KOMOMHaUWA BbI3bIBAET CUITbHOE CyX0e TPEeHue, 1
noatomy BaxxHo HE gonyckaTtb, 4Tobbl 3TO coyeTaHue
maTtepwuanoB pabotano 6e3 cmasku. [oBepxHoCTH
ynnoTHeHnn, paboTatoLme 6e3 kakon-nubo cMmasku,
MOryT ObITb NOBPEXAEHBI MEHEE YEM 3@ OLHY MUHYTY
cyxoro xoga. Temnepatypa B YNIIOTHEHUMN PE3KO
BO3pacTaeT, a anacToMepbl YNIIOTHEHUS Bana Takxe
OyayT noBpexaeHbl.

PekomeHayeTca ucnonb3oBaTh Takoe coyeTaHue
maTtepuanoB Anst paboTbl C IMUKONAMU.

GRUNDFOS %
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AnacTomepbl TOPLEBOro ynrnoTHEeHUA
Bana

x x X X)

\— SﬂaCTOMepbl YyNNoTHeHuA

OnacTtomepbl OTHOCATCA K NONIMMEPaM C BbICOKOM
CTeneHblo 3NacTUYHOCTU. [laHHbIN MaTepuan Takke
Ha3bIBalOT PE3NHOMN.

Bbibop matepunanoB Ang anacTomMepoB YMNNOTHEHNS
Bana, T.e. pe3NHOBLIX KOMMNOHEHTOB, TakuX Kak
KonbLeBble YNNOTHEHUSA U CUNbMOHbBI, TaK XXe BaXeH,
Kak 1 BblIbOp coyeTaHus maTepmnanoB NOBEPXHOCTH
ynnoTHeHus. O6a nmeroT BaXXHOE 3HaAYeHWe Ans
PYHKLMOHMPOBAHNSA MEXAHNYECKOTO YMNITOTHEHMS
Bana. YnnotHeHnsa Grundfos, coyetawouwme B cebe
BCEro HECKONbKO MaTepuarnos, HaxogsT LWMpoKoe
npumeHeHne. B pasgenax HUXe nepevncreHsbl
OCHOBHbIE CBOWCTBa Matepuanos (Temneparypa u
YCTOMYMBOCTb) ANA BblAENEHHbIX Ipynn xugkocten. B
clnyyae COMHEHUI 1 MPU UCNOMb30BaHMM 0COBbIX
Xnakocten obpatutecb B komnanuio Grundfos.

O630p CTOWKOCTM 3N1aCTOMEPOB K TeMMNepaTypHOMY ”
XUMMYECKOMY BO3OENCTBUIO NpeacTaBneH B Tabnuue
HuHamuyecku pabomarouwue anacmomepsl Ha cTp. 35.
EPDM (xxxE)

PekomMeHayeTcsa ncnonb3oBaTh YNOTHEHUS Bana ¢
matepunanom EPDM gns Boabl M BOAHbLIX pacTBOPOB.
PesnHa EPDM He ycTtoiuyumBa K BO3AENCTBUIO
MUHeparnbHbIX Macer.

* XOpolve MexaHUYecKue CBOMCTBA MPU HU3KUX
TemnepaTtypax

* MOXeT 3KCnnyaTnpoBaTbCA NPU HNU3KUX
Temnepartypax go -35 °C (TR30)

e BopocTolkun go +140 °C

* YCTOMYMB K NOMSIPHBIM pacTBOPUTENSAM (CMPTHI,
KETOHbI U CNOXHble 3dupbl)

* YCTONYMB K O30HY

* YCTOMYMB K FMINKOIO

* YCTOMYMB K ON3MONOrM4ecKkMMm pacTeopam

* 4aCTUYHO YCTOWYMB K BO3OENCTBUIO pacTUTENbHbIX
Macen Npu HU3KMX Temnepartypax

* He YCTOMYMB K BO3AENCTBUIO MUHEpPASbHbIX Macers.

YNnoTHeHUs Bana c KonbLEBbIMU YNNOTHEHUAMU
EPDM moryT akcnnyatupoBaTbCs NpU Crieayowmx
Temneparypax:

* Hu3kMe Temnepatypsbl o -35 °C
* BbICOKME Temnepatypbl Ao +140 °C.

[eomeTpusa ynnoTHeHUs Bana ¢ cunbdoHamu ns EPDM
orpaHn4ynBaeT paboymii AnanasoH Kak B XONOOHbIX, Tak
N B rOpSYMX YCIOBUSIX NPUMEHEHMUS. YNNOTHEHUS Bana
MOTYT 3KCMMyaTMpoBaTbCA Mpu CrieayoLwmx
Temneparypax:

* Hu3kMe Temnepatypsbl o -25 °C

* BbICOKMe Temnepatypbl go +120 °C.

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

FKM (xxxV)

PekomeHayeTca ncnonb3oBaTth YNIOTHEHWUS Bana us
FKM (dpTopnonumep) onsi LWUMPOKOro AuanasoHa
Temnepartyp u nepekavymBaeMbiX XXULKOCTEN.

* HM3KME MEXaHU4ecKne CBOMCTBA MPU HU3KUX
Temneparypax

* MOXET 3KCMMyaTMpoBaTbCS NPU HU3KMX
Temnepatypax go -10 °C

e BopocTtoukmin go +90 °C

* CTOWKWW K MUHEpPanbHbIM U pacTUTENbHbIM Macnam
no +200 °C

* YCTOMYMB K BO3OENCTBUIO KUCIOT U
(PM3NONOrMYeckmx pacTBopoB

* yCTOM4YMB K BONbLUMHCTBY pacTBoputenen (6eH3uH,
TPUXMOPITUNEH U Ap.)

* YCTONYMB K O30HY

* He yCTOM4YMB K BO3OEWCTBUIO HEKOTOPbIX MOMSAPHbIX
pacTBopuTenei (Hanpumep, CNUPTbI, KETOHbI 1
CMNoXHble achupbl)

* He YCTOMYUB K BO3OENCTBUIO LLEMOYHbIX XUOKOCTEN
npu BbICOKUX TeMnepaTtypax

* He yCTOM4uMB K BO3AencTeuio oTopa (Hanpumep,
xnagarentsl HFC).

YNnoTHeHUs Bana ¢ KonbueBbIMU YyNNoTHEHNAMN FKM,

MOTYT 3KCMyaTupoBaTbCS NPU CNeayLmX

Temneparypax:

* Huskme Temnepatypsbl oo -10 °C

* BblcOkMe Temnepatypbl go +200 °C.

[eomeTpusa ynnoTHeHUsa Bana ¢ cunbgoHamm n3 FKM

(cbTOopnonumep) orpaHnymnBaeT paboymin AuanasoH B

ropsiymx ycrnoBusax NpMMeHeHnNs. YNroTHEHMS Bana

MOTyT 3KCMNNyaTMpoBaTbCA NpY CrieayroLmnx

Temneparypax:

* HU3KMe Temnepatypbl 4o -10 °C

* BbICOKMe Temnepatypbl Jo +120 °C.

FFKM (xxxK)

FFKM (nepdTopanactomep) XMMUYECKN YCTONYNB K

BO34ENCTBUIO LUMPOKOTO CNeKTpa XuakocTen. Pe3nHa

FFKM cooteetctByeTr PTFE, HO npegnaraet

3HaAYMTENbHO NyYlUMe MexaHU4yeckme CBONCTBA.

* XOpOLUMEe MexaHU4eckne CBONCTBA.

*  MOXET 3KCMNNyaTMpoBaTbCsA NPU HNU3KUX
Temnepartypax go -10 °C

e BopocTorkmin ao +230 °C

* CTOWMKWM K MMHEepanbHbIM U pacTUTENbHBIM Macrnam
no +230 °C

* 0COBEHHO MoAXOoAMT ANS UCNONb30BaHUSA B
XUMUYECKMX NepepabaTbiBaloLWmX NpegnpusaTmsx, B
NpOV3BOACTBE Kpacuternen, Kpacok, Nnakos,
pacTBopuTenemn, a3oTHON KNCMNOThbI U Ap.

* YCTON4YMB K O30HY

* He yCTOM4YMB K aMMHAM W1 CUNbHO LLEMNOYHbLIM
XWAKOCTSIM MpU BbICOKMX Temnepartypax

* He yCTOMYMB K BO3AeNCTBMIO dpTopa (Hanpumep,
xnagareHTsl HFC).

YNNoTHeHns Bana c KonbLEBbIMU YNIIOTHEHUAMMN

FFKM moryT akcnnyaTupoBaTbCs Npu criegyowmnx

Temneparypax:

* Huskme Temnepatypsbl go -10 °C

* BblCOKMe Temnepatypbl Ao +230 °C.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

FXM (xxxF)

FXM (cpTopmpoBaHHbIn cononnumep) ocobeHHO

noaxoauT AN SKCTpeMaribHO BbICOKMX TemnepaTyp u

JaBneHus, a Takke Ans UCMnonb30BaHUA B KACIbIX

XMIOKOCTSIX U rasax npu fobelve HedTu u rasa (B

CKBaXuHax, Ha cyle 1 Ha mope). CTONKOCTb K

BO30ENCTBMIO XMMUKATOB 1 BLICOKOW TeMnepaType

Oblna 3HAYUTENBHO yIy4lleHa No CPaBHEHMUIO C

pTOpPKay4YyKOM, C OTAIMYHOW CTOMKOCTbLIO K ropsayen

BOAE U napy.

* yNpyrum matepuan ynnoTHEHUs

* He pekomeHayeTcs npu Temnepartype Huxke 0 °C

* yCcTOM4YMB K Bo3gencTteuto Boabl Ao +200 °C, B
TeyeHune KopoTkmx nepuogos o +300 °C

* CTOWKWWA K MMHEparnbHbIM U pacTUTENbHbLIM Macnam
po +230 °C

* CTOWKWUI K BHE3aMHOW JeKoMnpeccum

* CTOWKWI K LLEMNOYHbLIM XUOKOCTSIM MPU BbICOKMX
Temneparypax

* He YyCTONYMB K HEKOTOPbLIM MOMNSPHbLIM
pacTBOpUTENSIM (Hanpumep, KETOHbI U CMOXHbIE
achupsbl)

* He yCTOM4YMB K BO3AeNCTBMIO hTOpa (Hanpumep,
xnapgareHTel HFC).

YNnoTHeHUs Bana ¢ KONbLEBbIMU YNIIOTHEHUAMM 13

FXM moryT akcnnyatupoBaTbCs Npu cnegyroLwmx

Temneparypax:

* Hu3kue Temnepatypbl 4o 0 °C

* BbIcOkMe Temnepatypsbl go +200 °C.

HNBR (xxxX)

Pe3nHa HNBR (HuTpun) wnpoko ncnons3syercsa ans
pPasnU4HbIX YCNOBUIN MPUMEHEHNS N OXBaTbiBaeT
LUMPOKUIA AnanasoH XWAKOCTEN NMPN OTHOCUTENBHO
HM3KMX Temnepartypax (Hmwke +100 °C).

*  XOpOLUME MEXAHUYECKNE CBOWCTBA NPY BbICOKUX U
HU3KMX TemnepaTypax

* MOXET 3KCMnyaTnpoBaTbCA NPU HNU3KUX
Temnepartypax go -15 °C

* TepmocTownkmi o +110 °C (KpaTKOBPEMEHHO - A0
120 °C)

e BopocToukuin go +110 °C

e CTOWKWUIA K AU3eNbHOMY Macny, pasfuyHbIM
MUWHeparnbHbIM Macnam, XXupam U pacTUTernbHbIM
macnam

e CTOMKWUI K BO3OENCTBUIO crnabblxX KUCNOT U LLienoyen

* He YCTOMYUB K NOMSIPHLIM pacTBOpMTENsM (CnupThl,
KETOHbI 1 CNOXHble 3duMpbI)

* He YCTOWYMB K O30HY.

YNnoTHeHns Bana C KonbLeBbIMW YNNOTHEHUAMU U3
HNBR moryT akcnnyatnpoBaTtbCsa Npu cnegyowmx
Temneparypax:

* HU3KMe TemnepaTtypbl 4o -15 °C
* BbICOKME Temnepatypbl go +110 °C.

OvHamMunyecku paboTarlme anacTomepbl

B Tabnuue Hwxe NpMBOAUTCS YNPOLLEHHbI 0630p
obnacrtein NnpuMeHeHns Ana AUHaMU4ecku
paboTaloLmX anacToMepoB B 9TOM ANanasoHe

ynnoTHeHu Bana. Bo Bpems paboTtbl 9Tn anactomepsl

MOTyT HEMHOIO nepemMeLllaTbCca No Bany n
aganTupoBaTbCA K MEHAKLWKMMCA TeMnepaTtypam n
AaBlieHUIo.

AnacTtomep

EPDM FKM FFKM | FXM | HNBR

MepekaunBaemasn
XNAKoCcTb

KonbueBoe ynnoTHeHue
KonbueBoe ynnoTHeHue
KonbueBoe ynnotHeHue
KonbueBoe ynnoTHeHue
KonbueBoe ynnotHeHue

CunbdoHHoe
CunbdoHHOoe

Bopa, makc.
Temnepatypa [°C]

N
N
=]
N
>
o
©
S
©
S
N
w
S
N
=1
S
N
=
o

MuHepanbHbie

macna, makc. - - 120 200 | 230 220 110
Temnepatypa [°C]
MuHumanbHas
pabouasn 25 -35 | -10 -10 | -10 0 -15
Temnepatypa [°C]
Kucnotbl +/- +/- + +/- +/-
LLlenoun + - + + n
munkonu + +/- + T T
Macna, Tonnueo - + + +/- +/-
Pacteoputenu +/- +/- + +/- -
e HEEEEE
O60o3HaveHus: + =0Tnu4Ho
. =XopoLuo npu onpeaeneHHbIX
YCroBuUsX
- =[noxo

CtaTtuuecku paboTatrowme anacTtomepbl
Onactomep paboTtaeT B PUKCUPOBAHHOM MOMOXEHUN

HesaBMcUMO oT KonebaHum TemnepaTypbl U JaBNeHUs,

MMeET NOBbILLEHHbIN pabounn guanasoH. Ana
NPUMEHEHUS B OYEHb XONOAHbIX YCMOBUSAX

ncnonb3yeTcs ynnoTHEHNE Bana C KOmnMbLEBbLIM
YyNAOTHEHNEM B (DMKCMPOBAHHOM MOSIOXKEHWMN.

Anactomep
EPDM
MepekaunBaemas XMAKOCTb
CunbdoHHOE Konbuesoe
ynnoTHeHue
Bopa, makc. Temnepartypa [°C] - 150

MwuHepanbHble macna, Makc.
Temnepatypa [°C]

MuHumanbsHas pabovas

Temnepatypa [°C] B -45

GRUNDFOS %

YnnotHeHusA Bana
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YcnoBusa akcnnyaTauum

Ycnoeus akcnnyataumm YnnoTHEHWUI Bana 3aBUCHT OT
psga gakTopoB. Bce 310 He06Xx04MMO yunTbIBaTh ANs
TOro, YTobbl HANTK NpaBWUbHOE YNOTHEHWE Bana Ans
KOHKPETHOro NpUMeHeHus.

KpaiHe Heo6xoauMo NpUHATL BO BHUMaHWe
cnepytouwme akTopbl:

* pabouas TemnepaTypa;

* pabouyee gaBneHue.

[ononHuTtenbHble YCNOBUS 3KCMyaTaunmn SOMKHbI
ObITb Yka3aHbl B "ONpoCHOM nucTe". AT0 MOXeT ObITb
KOHLIEHTpaUUs XNOKOCTU, BA3KOCTb, TOYKA KMMEHUS,
YacTuLbl B XXMOKOCTU, NPOBOAUMOCTb XUOKOCTU U T.A.

Pabounn gnana3oH mexaHu4yeckoro
TOpLIEeBOro YNJIoOTHeHUs Bana

O6OLwWune TeXHUYECKME XapaKTepPUCTUKMN

Pa6bounin guanasoH TOpLUEeBOro ynyioTHeHNUA Bana
00bIYHO YKasblBaeTcd C MUHUMalbHbIMU U
MaKCcumMalnbHbIMN 3HA4YEHNAMU TemnepaTypbl N
MaKCUMalnbHOro aaBfneHna co CTOPOHbI NoCTaBLUKa
YyNnoTHeHnA Bana.

Mpumep: Ang ynnotHeHusa Bana Tuna DQQE
npegycmMoTpeH TemnepaTypHbin gnanasoH ot 0 °C go
+120 °C u makcumarnbHoe gaereHune B Boge 25 6ap.

MakcumanbHas TemnepaTypa U MakcumarbHoe
[AaBneHne He OOMKHbI NPUMEHATLCS OOHOBPEMEHHO,
TaK Kak 3TO MOXET YMEHbLUNTb CPOK CryXObl 1
BbI3BaTb NEPUOANYECKUIA LLIYM.

[bar]l
304

25
204
151 2 3
104 1

54

TMO5 0510 1211
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Puc. 33 Pa6Goune gnanasoHsbl

Mo3. OnucaHue

1 OnTumanbHbI pabounii AnanasoH

2 Puck nepunoauyeckoro wymMa B CBA3KU C 3anyCKomM n
KonebaHusiMu faBneHuns n Temnepartypbl.

3 Puck nepuoamyeckoro Lwyma u CHUXKEeHUe cpoka Cryxobl.

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Cneuundmkaumm ansa pasnmyHbIX XXUAKOCTEN

M3-3a KOHCTPYKTUBHBIX OCOBEHHOCTEN YNNOTHEHUI
Bana n XMMNUYEeCKON CTOMKOCTU KOMMNOHEHTOB,
onpeaerneHHble YNNOoTHEHNS Bana noaxoaaT Ang
OAHUX NepeKkavymBaeMbIX XXUOKOCTEN U He NogxoasT
ans gpyrux. Kpome toro, pabounii ananasoH
YNNOTHEHUA MEHSETCA B 3aBUCMMOCTU OT
nepekayMBaemMom XXMAKOCTH.

[na HarmsagHOCTU YacTo MCMOMb3yeMble XUAKOCTH
ObINM pasHeceHbl MO KaTeropusimM, cM. puc. 34 un
Tabnuubl Ha cTp. 37 - 40.

XuMpeareHTbi
- --
Macna
»
‘Oxna)Kp,aK)Lume XXUAKOCTU >
)l T

' Boga
a

‘Cneumpmkaumm nocrasLwuka

K T

i >
e

0°C
32 °F

Puc. 34 [JnanasoH paboyux TeMnepaTyp MEXaHU4ECKOro
YNNOTHEHNS Bana ANs pasnuyHbIX KaTeropun
XXMAKOCTEN NOo CpaBHEHMIO CO cneundukaymamm
NOCTaBLLMKOB.

Kateropuun pasnuyHbiX nepekavymBaeMblX XUAKOCTEN
OTpaxakT creagyruiee.

* YnnoTHeHwue, paboTatolliee B Boge, MOXeT paboTaTb
o1 0 °C (Touka 3amep3aHus Boabl) A0
MakcmManbHow paboyen TemnepaTypbl YNIOTHEHWS
Bana.

* YNnoTHeHue, paboTalllee B OxnaxaarLlemn
XNOKoCTu, MOXeT paboTaTe OT MUHUMAITbHOMO
HOMMWHamNbLHOro nNpeaerna ynnoTHeHUs Bana u ao
MaKkcuMMarnbHOW TeMnepaTypbl B 3aBUCUMOCTH OT
CBOWCTB OXxNa)kaarLlen XuakocTu.

* Ha ynnotHeHune, paboTatolee B macne, 4acTto
MOXeT BO3eNCcCTBOBaTb BeCb AnanasoH paboumnx
Temneparyp, Tak Kak Macna MoryT ObITb XONOAHbLIMU
nnu oveHb ropsaummmn. Kpome Toro, Temnepatypa
KMNeHusa macna, kak npasuno, Bbllle
MakcmmanbHow paboyen TemnepaTypbl YNIOTHEHUS
Bana, 4to obecneymBaeT XOpoLLylo CMa3Ky
NMOBEPXHOCTEN YNNOTHEHNS.

« Ha ynnoTtHeHve, paGoTaloliee B XMUYECKOM
BellecTBe, MOMUMO TeMnepaTtypbl U AaBMeHus, kKak
npaBuno, BNUSIOT 1 Apyrue dakTopel. B pesynbrate
3TOro paboymin Auanas3oH MOXeT ObITb elle yXe.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

BnusiHne BA3KOCTU Ha MexaHM4yeckoe ynnoTHeHue
Bana

O6bem yTeykn Yepes MexaHn4yeckoe yrnnoTHeHne Bana
3aBUCUT OT BA3KOCTU l‘lepeKa‘-II/IBaeMOVI XNOKOCTMW.

[Mpwn paboTe B xmaKkocTn ¢ 6oree BbICOKOW BA3KOCTbIO
obbem YTEeYKN yBennu4unTca.

Mepvon npnpaboTkn MEXaHUYECKOTO YNIOTHEHUS
Bana 3aBWCUT Takxe OT BA3KOCTU XUOKOCTU, KOTopast
6ynet 3anuTa. MNpu yBenuyeHmmn Ba3kocTu
nepekadynBaeMon XnaKoCTN yBENNYUTCS U Nepuos
npupaboTKu.

PekomeHaauum Grundfos no mexaHuyeckomy
yNNoTHeHUo Bana

B cnepytowmx Tabnuuax (puc. 35 - 39) npeacraBneHsbl
Kateropumm )KI/I,CI,KOCTeI7I no onpegeneHno KoMmnaHnm
Grundfos. B Tabnuuax noka3saHa paboyas
Temnepartypa v faBrneHue psiaa ynnoTHEHUR, KOTopble
pocTtynHbl ans HacocoB NB, NBG, NK, NKG.

Kaxnasi kateropusi nepekadnBaemblx XUOKOCTEN
OXBaTbIBaeT psg pPasfMyHbIX NepekadynBaemblx
XungkocTten, ogHako paboyunii anana3oH KOHKPETHOM
XNOKoCTU MOXeET ObITb 6onee y3kMm, 4Yem yKasaHo B
Tabnuuax.

MpumeyaHume: [JaHHble OOMKHbBI paccMaTpmBaTbCA
TONbKO B KAQ4eCTBE OpuMeHTUpa Ans Bbibopa
NpaBuNbHONO YNIIOTHEHMSA Bana Ans KOHKPETHbIX
YyCMnoBui NpuMeHeHuns. [Ans KOHKPETHbIX YCNoBUiA
NPUMEHEHUS HE MOTYT ObITb NPEeAOCTaBNEHbI HUKAKME
rapaHTuu, ecrnv He U3BECTHbI TOYHbIE YCIOBUS.

CM. pasgen 714. OnpocHsbll nucm Ha ctp. 155-157 anga
KaXXgoro KOHKpeTHoro 3anpoca.

Bopa
XapakmepucmuKku kamezopuu

Bopa oxBaTbiBaeT 0YeHb LLUMPOKUIA AnanasoH
XWAKOCTEN, HaYMHas OT CBEPXYMCTON BOAbI U A0
MOPCKOW BOAbI, @ TakXe BOAbl, B KOTOPOW cogepxaTcs
abpasnBHbIEe YacTuLbl.

Ymo cnedyem y4yumsieamsb npu ebi6bope
ynjomHeHus1 easna

Onsa ceepxumcton Bogbl (1-10 MkCm/cm) u
aevnoHnsmpoBaHHon Boabl (10-50 mkCwm/cm) cnenyet
Mcnonb3oBaTe KOMBUHALMIO NOBEPXHOCTUN YMIOTHEHNUSI
xBQx.

FKM (xxxV) orpaHnyeHo 90 °C B Boge.

Ecnun npucyTcTBytoT abpasuBHble YacTumLbl,
MCnonb3ynTe KOMBUHALMIO MOBEPXHOCTM YNIOTHEHUS

xQQx.
>~ o
e N
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©
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Hanuuwne Hacochbl
Koa Ownana3oH Make OnameTtp
ynnor- . emneparyp 228" ynnorHewus sana| NB,
HeHusa neHve
[°C] [MMm] NBG, NKG
Bana [6ap] NK
28 38 48 55 60
BAQE ot 0 go +120 16 e o o o o . .
BAQV ot 0 go +90 16 e o o o o . .
BBQE ot 0 go +120 16 e o o o o . .
BBQV ot 0 go +90 16 e o o o o . .
BQBE o1 0 go + 100 16 o« o - - - ° .
BQQE ot 0 pgo+120 16 e o o o o . .
BQQV ot 0 go +90 16 e o o o o . .
AQAE ot 0 go +120 16 e o o o o Iy .
AQAV ot 0 go +90 16 e o o o o . .
AQQE ot 0 go +90 16 e o o o o . .
AQQV ot 0 go +90 16 e o o o o . .
AQQX ot 0 mo +90 16 e o o o o . .
AQQK ot 0 go +90 16 e o o o o . .
DAQF ot 0 go +140 25 e o o o o . .
DQQE ot 0 pgo +120 25 e o o o o . .
DQQV ot 0 go +90 25 e o o o o . °
DQQX ot 0 pgo +120 25 e o o o o . .
DQQK ot 0 go +120 25 e o o o o . .
HBQV ot 0 go +90 25 e o o o o - .
:BB%\\/// ot 0 go +90 25 e o o o o - .
'?_'QBgl\J/ ot 0 go +90 16 e o o o o - .
:AA%I&/ ot 0 go +220 25 e o o o o - .

Puc. 35 Pabounii gnanasoH ynnoTHeHWI Bana B Boge

MpuMepbl NnepekavymBaembix XNAKOCTEN B 3TON
KaTeropuu:

e BOAa ANA NoANUTKX KOTMOB;

* XecTkas Boaa;

- [JeMuHepanua3oBaHHas Boa;

* BOJa MECTHbIX CUCTEM OTOMMEHUS;
* MopcKas Boaa;

« XnopupoBaHHas Boaa.

GRUNDFOS %

YnnotHeHusA Bana
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Oxnaxaatrowme XXUaKocTun
Xapakmepucmuku Kameaopuu

OxnaxgatoLume XnaKocTu, Kak npasumo, cogepxar
[obaBku (MHrIMGUTOPBLI KOPPO3MK, CpeacTBa yaaneHns
HaKMNu u T.4.), KOTOpble MOryT NPUBECTU K
OTNOXEHMAM Ha TopLuax YNnoTHEHWS.

Takke BSI3KOCTb BbIlle, YeM AN BOAbI.

Ymo cnedyem y4yumbieamsb npu ebibope
yrniomHeHus eana

BonblwmnHCTBa OTNOXEHUIN MOXHO n3bexartb ¢
NMOMOLLLbIO KECTKOWM KOMOMHAaL MU NOBEPXHOCTU
ynnoTtHeHns (xQQx), Tak kak Takne NoBepxHOCTH
YNAOTHEHUSA NMetoT 3 eKT "camoounCTKNn".

MpumeyaHume: B cnyyae 6onee BbICOKOW BSI3KOCTH,
0COOEHHO NMpu HMU3KMX TemnepaTypax, dasa
npupaboTKn NOBEPXHOCTEN YNMOTHEHNS Bana MoxeT
ONUTBCS A0 O4HOro Mecsiua unu, B ocobbix criyyasx,
paxe ponble. B aToT nepnoa o6bem yTeukn Bbille,
yeM obbIYHO, 1 ee cneabl MOryT 6bITb BUAHBI HA

Hacoce.
o
/ 0
=
=
Hanwnuwne Hacochbl
rlfson'r- [Anana3oH Makc. OnameTtp
{ieuvm Temnepatyp pAaBrieHue ynnoTHeHus Bana| NB,
[°C] [6ap] [MmM] NBG, NKG
Bana NK
28 38 48 55 60
BQQE" OT+_12250'D'0 16 e o o o o . .
BQQV ot1-10 go +90 16 e o o o o ° °
AQQE?) ot -25 no +90 16 e ¢ o o o o .
AQQV ot -10 go +90 16 o o o o o . .
AQQX ot1-15pgo +90 16 e o o o o . .
AQQK ot 0pgo +90 16 e o o o o . .
DQQE OT;fgoﬂ'o 25 o o o o o . .
DQQV ot -10 go +90 25 e o o o o . .
DQQX OT_;;]ZSO'D'O 25 o o o o o . .
DQQK ot 0 go +120 25 e o o o o . .
HQBgL\J//H ot -10 go +90 16 e o o o o - °

Puc. 36 PabGounii gnanasoH ynnoTHeHui Bana B
oxNnaxkaawLLmMX XnaKkocTsax

1) Ecnu onepauus sBnsietcs odeHb cTabunbHoin, (konebaHus
TemnepaTypbl B npegenax 5 °C ¢ HebonbWM U3MEHEHNEM
[aBrieHus) gonyctuMas MMHUMarbHas TeMrnepartypa cocTaBnsieT
-30 °C.

Ecnu onepauus siBnsietcs o4eHb cTabunbHon, (konebaHus
Temnepatypbl B npeaenax 5 °C ¢ HeGonblIUM U3MEeHEHUEM
[aBreHus) aonyctTuMas MMHUMarnbHas Temnepartypa cocTaBnsietT
-35 °C.

2

-

Ina TemnepaTtyp Huxe -35 °C, komnaHus Grundfos
MOXET NpefoCTaBUTb AOMONHUTENbHbIE YNNOTHEHUS.
JononHnTenbHylo MHOPMaLMIO Bbl MOXETE NOMYYNUTb
B komnaHun Grundfos.

Mpumepbl nepekavynBaeMblX XWAKOCTEN B 3TON
KaTeropuu:

* XWOKOCTU Ha OCHOBE 3TUMEH-TMUKOMS;

* XWMAKOCTWU Ha ocHoBe dhopmuaTa Kanus/auerara;
* OKWAKOCTW Ha OCHOBE NPOMUMEH IMNKOMS.

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Macna
XapakmepucmuKku kameaopuu
Macna, kak npasuno, nmetoT 6onee BbICOKYHO

BA3KOCTb, YeM Boaa. [Mpu paboTe B XunaKocTu ¢ 6onee
BbICOKOI BA3KOCTbIO 06LEM YTEUKMN YBENUUYNTCS.

McnapeHus nepekaynBaemon XnMaKocTn yepes
MOBEPXHOCTW YMIOTHEHUS HE3HAYUTENbHbI, UX MOXHO
onpegenqTb No 3anaxy.

B HekoTopbIX Macnax Takxe copgepxarcs
npumecu/abpasmBHble YacTULbl, KOTOPbIe HEOBXoANMO
yuuTblBaTb Npu BelGOpe yNnoTHeHWs Bana.

Ymo cnedyem yyumbieams npu ebibope
ynjaomHeHus eana

Ecnn B nepekaynBaemMom Xngkoctm NpucyTCTBYOT
3arpsisHeHuUsi/abpasuBHble YacTULbl, UCMNONb3yNTe
KOMOMHaUMIO NOBEPXHOCTH ynnoTHeHns xQQx
XKecTkaa kombuHaumsa (xQQx) noBepxHOCTH
YMNOTHEHNUSI NPUMEHUMa Ans nepekaynBaeMon
XMOKOCTW 40 Tex Nop, Noka AaHHble YacTulbl Msirye
noBepxHOCTM ynnoTHeHus. Ecnun npegnonaraetcs, 4to
YyacTuubl Gonee xecTkne, YeM NOBEPXHOCTb
YNIOTHEHNs1, TO Ansi obecnevyeHns NpmemnemMoro
cpoka cnyx6bl ynnoTHeHWU Heobxoanmo
Mcnonb3oBaThk ABOWHOE YNNOTHEHWE TUNa
"back-to-back".

MpumeyvaHume: Ecnn B macne npucyTcTByeT BoAa, TO
ero paboyas TemnepaTypa 4oMKHA ObiTb OrpaHuyeHa
90 °C n 80 °C pna HNBR. YnnotHeHus FKM n HNBR B
macne 6e3 cogepxaHus Boabl MO3BONSAOT
nepekaymBaTb XnaKocTb Honee BbICOKOWM
Temneparypbl.

MpumeyaHue: MNMockonbky ucnapeHus macna yepes
NMOBEPXHOCTU YNITOTHEHUSA HE3HAYUTENbHbI, yTeuka U3
yNrnoTHeHns Bana Gyget HakannuBaTbCA U CTaHET
BUAHa.

TMO04 6828 1210



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Hanunune Hacochbl
:ﬁg'r- Ownana3soH Makc. OunameTtp
yHeva TemnepaTyp pAaeneHue ynnoTHeHus sana| NB,
[°C] [6ap] [mMm] NBG, NKG
Bana NK
28 38 48 55 60

BAQV OT;; 20uo 16 e o o o o . .
BBQV OT;:(Z)OHO 16 e o o o o . .
BQQV OT;:(Z)OHO 16 e o o o o . .
AQAV OT;;((J)OHO 16 e o o o o . .
AQQvV OT;;(())OHO 16 e o o o o . .
AQQX OT;Jgoﬂo 16 e o o o o . .
AQQK o1 0 go +220 16 e o o o o . .
DAQF ot 0 go +220 25 e o o o o . .
DQQV OT_;,;] goﬂo 25 e o o o o ° °
DQQX OT;:goﬂo 25 e o o o o ° °
DQQK ot 0 pgo +180 25 e o o o o . .
HBQV OT+-;80£|,0 25 e o o o o - °
HBQV/ ot -10 po
HBQV +200 25 e o o o o - .
HQQU/ ot -10 po 16
HBQV +200 R ¢

Puc. 37 Pabounii gnanasoH ynnoTHeHWi Bana B Macnax

MprMepbl NepekavyMBaembIX XNOKOCTEW B 3TON
KaTteropuu:

* pacTuTenbHble Macna;

* CMaso4yHOEe Macno, MUHepanbHOE;

* CMaso4yHOe Macno, CUHTETUYECKOE;

* OXnaxpaarwLuue XnaKocTn Ha MacnsiHoW OCHOBE;
e Tskenasa HedTb.

CuUnuKoHoBOE Macrio
Xapakmepucmuku Kameaopuu

CuUnrMKkoHOBOE Macrio xapakTepusyeTcs Kak UHepTHoe
Macrno v AOCTYMHO B MHOIMOYMUCIIEHHbIX BapuaHTax c
pasnuYHON cTeneHbio BA3KOCTU, HAa4YNHas OT
XXWAKOCTEN C HNU3KOW BA3KOCTbIO [0 BbICOKOBA3KMUX
KNOKOCTEN.

Umo cnedyem yyumsbieams npu ebibope
yrniomHeHus eana

Paboune ycnoBus ansa cUNUMKOHOBOro Macna B
3HaAYMTENbHON CTEMNEHN MOXOXWN Ha YyCrNoBUs Ans
ocTanbHbIx Macen. OgHUM M3 OCHOBHbIX Pas3nuynn
ABNdeTca 1o, YTO ANnd CUITMKOHOBOIro Macna noaxoanT
pe3nHa EPDM.

CUnNUKoOHOBbIE Macna C BbICOKOM BA3KOCTbIO MMEIOT Te
e XapakTepucTUKK, YTO 1 ocTanbHble macna. bonee
BbICOKas cTeneHb BSI3KOCTU NPUBOAUT K crnerka
yBENUYEHHOMY OOBEMY YTEYKM Yepe3 YNIOTHEHMS
Bana.

MpumeyaHue: rlOCKOJ'Ibe ncnapeHnsa CUITIMKOHOBOIO
Macna 4yepes3 NOBEepPXHOCTU YyNIOTHEHUA
He3Ha4nTesnbHbl, yTe4Ka U3 ynioTHeHNd Bana 6y,u,eT
HakannmBaTbCA U CTAaHET BUAHA.
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Hanuuwne Hacochbl
OB o wme R
HeHus TEMNEpaTyp Aasneuue Bana NB,
[°cl [6ap] NBG, NKG
Bana [mmM] NK
28 38 48 55 60
BAQE 0T+_12250n0 16 e o o o o . °
BAQV OT;;IgOAO 16 e o o o o . °
BBQE 0T+_12250A0 16 e o o o o ° °
BBQV OT*-—;IgO,ElO 16 e o o o o . °
BQQE 0T+—12250,E|0 16 e o o o o . °
BQQV OT‘;‘;];)O,E[O 16 e o o o o . °
AQAE 0T+-12250,E|0 16 e o o o o . °
AQAV OT;;(())OAO 16 e o o o o . °
AQQE ot -25 pgo +90 16 e o o o o . °
AQQvV OT;;(())OHO 16 e o o o o ° °
AQQX OT_;;I;_)OHO 16 e o o o o ° °
AQQK ot 0 go +220 16 e o o o o . °
DAQF ot 0 go +220 25 e o o o o ° °
DQQE 0T+_12§0'q0 25 e o o o o . °
DQQv OT;;IgO,ElO 25 e o o o o . °
DQQX OT_‘__;I;)O”O 25 e o o o o . °
DQQK o1t 0 go +180 25 e o o o o . .
HBQV 0T+-;80,E|0 25 o o o o o - °
HBQV/ ot -10 go
HBQV +200 25 e o o o o - .
HQQU/ ot -10 go
HBQV +200 16 e o o o o - .

Puc. 38 Pabounii guana3soH ynnoTHeHui Banos B
CWIIMKOHOBOM Macrne

MpuMepbl NnepekavymBaembix XNAKOCTEN B 3TON
KaTeropun: CUIIMKOHOBOE Macro.

GRUNDFOS %
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YnnotHeHusA Bana
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XumpeareHTbl
Xapakmepucmuku Kameaopuu

XumpeareHTbl 0XBaTbIBAOT LMPOKUIA AManasoH
PasnuUYHbIX XXUOKOCTEN, TAKUX KaK KUCIOThI, LLENoYn,
pacTBOpPUTENN, CONU 1 MHOTUE OPYroe.

MoaToMy Onst XMMpeareHToOB HET NepeyHs obLmnx

CBOWCTB.
7 o
e N
(@p
{ ©
\ ©
@ g
=
=
Hanuuune Hacocbl
Koa Onana3oH Makc. Avametp
ynnot- ynnoTHeHUs NB
HeHus Temnepatyp AaBneHue Bana ’
[°C] [6ap] NBG, NKG
Bana [Mm] NK
28 38 48 55 60
BAQE 0T+_12250ﬂ0 16 e o o o o ) .
BAQV ot-10 go +90 16 e o o o o ° .
BBQE 0T+—12250,E|0 16 e o o o o ° .
BBQV ot-10 go +90 16 e o o o o . .
BQQE 0T+_12250'q0 16 e o o o o ° °
BQQV ot1-10 go +90 16 e o o o o . .
AQAE 0T+-12250,E|0 16 e o o o o . °
AQAV ot1-10 go +90 16 e o o o o ° °
AQQE ot1-25 go +90 16 e o o o o . .
AQQV ot-10 go +90 16 e o o o o . .
AQQX ot1-15 go +90 16 e o o o o ° .
AQQK ot 0 pgo +90 16 e o o o o . .
DAQF ot 0 go +140 25 e o o o o . °
DQQE OT;,]ZSOHO 25 e o o o o . °
DQQV o1-10 go +90 25 e o o o o ° .
DQQX OT;:IISOAO 25 e o o o o . .
DQQK ot 0 go +120 25 e o o o o . .
HBQV ot 0 go +90 25 e o o o o - .
HHBB%\\/// ot 0 go +90 25 e o o o o - .
:%%L\J/ ot 0 go +90 16 e o o o o - .

Puc. 39 Pabounii gnanasoH ynnoTHeHWI Banos B
XMMUYECKUX BELLECTBaX

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Paboyun anana3oH cafibHUKOBOroO
YyNIOTHEHUA
B Tabnuue HMXe npmBeaeHbl MMetoLnecs canbHUKKN. B

Tabnuue Takxke nokasaH guanasoH TeMmnepartyp un
npenenbl AaBneHna ana pas3fiMyHbiX TUMOB.
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Hanunuune Hacochbl

Ouana3oH Makc. BHyTpeHHU#
Koa Temnepar Aasne- Anamerp
[og] YP " hne canbHUKOBOro NB, NK,
[6ap] ynnotHeHus [um] | NBG NKG
28 38 48 55 60

SNEA 16 e o - - - - °
SNEB  0o71-30 po 16 « o - - - - .
SNEC +120 16 o o - - - - °
SNED 16 e o - - - - °
SNOA 16 ° ° - - - - °
SNOB  o71-30 go 16 e o - - - - .
SNOC +120 % e o - - -| - .
SNOD 16 e o - - - - °
SNFA 6 e e - - - - .
SNFB  ot1-30 go 16 e o - - - - .
SNFC +120 16 ° ° - - - - °
SNFD 6 e e - - - - .

Puc. 40 CanbHuUKOBOE ynnoTHeHue

HdononHuTtenbHble ycnoBusa
aKkcnnyaTauuum ansa ABOMHOro
yNIoTHEHUSs

Pexum OaBneHunsa ,D,BOVIHOFO ynnoTHeHna Bana c oBymMsa
MeXaHN4YeCKMMUN ynnoTHEHNAMN

YTto6bl pewmnThb, kKakas KoOMOMHaUUs ynnoTHEHUI Bana
NOAXOAUT ANt KOHKPETHBIX YCIOBUIA, HeobxoamMMo
paccMOTPEeTb PEXNM AaBMEHUS Kak NepPBUYHOrO, Tak u
BTOPUYHOro ynroTHeHun "tandem" n "back-to-back".
Kak npaBuno, paccmatpmBaloT TONbKO ABE CUTyauuu:
* HOPManbHbIA peXnm aKkcnryartaumm

* MpPOCTON.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

YnnotHeHue Bana tuna "back-to-back" (kog O)

[asneHue
nepeka4Baemon
xugkocTm (1)

[aBneHne 3aTBOpPHON
XungkocTm (2)

ﬁ} .. ATmocdepHoe

" paeneHue (3)

]

%)

TMO04 6056 4709

Puc. 41 [asneHue B ynnotHeHumn tuna "back-to-back"

HopmanbHbIN pexum akcnnyatauum: B HopmansHoM
pexumMe aKcnnyaTauum gaBreHne 3aTBOPHON
XnakocTtu (2) pomkHo 6biTb Ha 10 % nnu, No MeHbLUen
mepe, 1,5 Gap Bbile gaBneHus nepekaynBaemMom
xunpgkoctu (1). JaBneHne 3aTBOPHON XUAKOCTU HE
[OIMKHO npeBbIwaTh 25 6ap.

[aHHoMy nepenagy fAaeneHus 6yaeT noaBepKeHo
nepBuYHOE YNMoTHEHNE. Ha BTOpUYHOE ynnoTHeHnEe
BO3[ENCTBYET AaBNeHne 3aTBOPHOM XUAKOCTH (2) ¢
O[LHOW CTOPOHbI 1 aTmocdepHoe aaeneHue (3) ¢
OpYron CTOPOHBI.

OTO 03HaYaeT, YTO Pg,,xon HACOCE ByAET ONpeaensaTLCs
No HOMWUHaNbHOMY AaBMEHWNI0 BTOPUYHOTO YMMOTHEHUSI
Bana, He3aBMCMMO OT HOMUHANbHOIO AABMNEHMUS
NnepBUYHOIO YNIOTHEHMSA Bana.

Psuixon

Pexon _>

TMO03 3951 1206

Puc. 42 MakcumanbHoe pabodee gaBneHvne ans Hacoca
(pBblxo,u,)

Mpumep
MepBuyHoe ynnoTtHeHne: DQQE (HoMuHanbHoe
3HayeHue 25 6ap)

BtopuyHoe ynnotHeHne: BQQE (HomuHanbHoe
3Ha4veHue 16 6ap).

Ecnu ynnoTHeHne Bana ¢ HOMUHanNbHbIM AaBNeHneM
25 6ap ucnonb3yeTcs B Ka4eCcTBe NepBUYHOTIO
YNIOTHEHNs, a YNnoTHeHne Bana c gaeneHvem 16 6ap
NCMNonb3yeTcs B Ka4eCcTBe BTOPUYHOIO YMIOTHEHNS,
MaKcuMasibHOe AaBNEeHNe, Py, OYAET PaBHO
OaBNeHno 3aTBOPHOW Xugkoctn muHyc 1,5 6ap (16 -
1,5 = 14,5 6ap).

MpocToin: Bo BpeMs nepnogos NpocTos AaBneHve
3aTBOPHOW XNAKOCTU BO34ENCTBYET Kak Ha NepBUYHOE,
Tak 1 Ha BTOPUYHOE YMMOTHEHNE C OQHOWN CTOPOHBI (2).
Ha nepBunyHOe ynnoTHeHVe BO3AENCTBYET AaBreHue
BcacblBaHuA (1) c Apyron CTOPOHbI, HA BTOPUYHOE
YyNroTHEeHWe BO34eNCTBYET aTtMocepHoe AaBneHue
(3) c apyroii cTopoHbl. [laBneHne 3aTBOPHOW KNOKOCTU
3aBWCUT OT CUCTEMbI NOBLILLEHNSA AaBEHNs,
NOAKMYEHHON K ynnoTHeHuto "back-to-back”, Ho oHo
BCerga AOMKHO 6bITh Bbilwe, YeM AaBrieHne
BCacCblBaHMS.

YnnotHeHue Tuna "tandem" (tun P)

[asnenune
nepekaynBaemomn [aeneHve NnpoMbIBOYHOM
xuakocTn (1) Xunakoctn (2)

o

I
/i
\

*—

ATtmocdepHoe
nasnexve (3)

TMO04 6056 4709

Y

Puc. 43 [JaBneHue B ynnotHeHuun Tuna "tandem"

HopmanbHbI pexxum akcnnyaTtauum: B HopmansHom
pexume aKkcnnyaTaumm Ha NepBUYHOE YNIOTHEHUE
BO34ENCTBYET AaBMNeHME NnepekaynBaeMon XuagkocTtu
(1) c ogHOM CTOPOHBI M AaBreHWEe NPOMbIBOYHOW
Xnakoctu (2) ¢ gpyrov. BropuyHoe ynnotHeHne Gyget
NoABEPXKEHO AaBMNEHNI0 MPOMbLIBOYHOM XUAKOCTU (2) C
OLIHOW CTOPOHbI U aTMocepHOMY aasneHuto (3) ¢
OPYrovi CTOPOHbI.

[aBneHne NpOMbIBOYHOMN XUOKOCTN OObIYHO TOMNBKO
HEMHOro Bbille aTMOC(EpPHOro AaBneHnst
(n36biTouHOE aaBneHue 0,1 - 1 6ap). B HekoTOpbIX
cny4vasx AaBrneHne NpoMbIBOYHON XXUOKOCTU MOXET
ObITb BbilLe, YTOObLI 0b6ecneYnTb ee HeobxoanmbIn
MOTOK.

Ecnun paBneHue nepekavymBaeMom XUOKOCTU HUXKE
OaBnNeHns NPOMbIBOYHON XXMOKOCTU, AOMNYyCKaeTCs
pasHuua gaeneHun makcumym 0,7 Gap.

[Onga ynnoTHeHna Tuna "TaHgem" makcmmarnbHoe
3HAYEHUNE Py, xon HACOCA BYAET ONpeaenaTbes no
HOMWHaNbHOMY AaBEHUI0 NEPBUYHOIO YNNOTHEHUS
Bana.

Mpumep
Jonyctumoe paBsneHne Ha cnaHue:25 6ap

MepBuyHoe ynnotHeHne:DQQE (HoMnHanbHoe
3HayeHue 25 6ap)

BropuyHoe ynnotHeHne:BQQE (HomunHanbHoOe
3Ha4veHue 16 6ap).

Tak Kak n3bbITOYHOE AaBneHne NPOMbIBOYHON
Xugkoctn obbivHO coctaenset 0,1 6ap, npMMeHNUMo
HOMWHarnbHoe AaBneHne NePBUYHOIO YNIIOTHEHMS
Bana. OTo 03Ha4yaeT, YTO MaKkCUManbHOe 3HaYeHne
Paeixon TEOPETUYECKU Byaet pasHo 25 + 0,1 = 25,1
6ap. Tem He MeHee, HOMMHarNbHOE 3HavYeHue naHua
Hacoca cocTtaBngeT 25 6ap, N03ToOMy NPMMEHMMO
AaHHOe HOMUHanbHOE AaBneHuve.

MpocTon: Bo BpeMsi nepMoaoB NpoCTOS AaBrneHne
NPOMbIBOYHON XXMAKOCTU BO3AENCTBYET Kak Ha
nepBnYHOE, Tak U Ha BTOPUYHOE yNnoTHeHue (2) ¢
O HOW CTOPOHLI. Ha nepBuYHOE ynnoTHeHne
BO34EeNCTBYET AaBneHue BcacbiBaHus (1) ¢ gpyron
CTOPOHbI.

GRUNDFOS %%
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YnnotHeHusA Bana
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BbiGop cxeMbl ABONHOIO
YNNOTHEHUSA

YnnotHeHue "back-to-back"

GrA8479

GrA8610

Puc. 44 YnnotHeHne Tuna "back-to-back" B kauyecTte
CTaHAapTHOrO YNMAOTHEHUS NN KapTPUOXKHOIO
YNAOTHEHUS

OnwucbiBaeMblli 30ecb TUN ABOWHOMO TOPLEBOMO
YNIOTHEHUSA COCTOUT U3 ABYX TOPLEBbLIX YMIOTHEHUN,
YCTaHOBIEHHbIX No cxeMe "back-to-back" B otaensHom
Kamepe yninoTHeHuA, Unn KapTpuoXesoro
YMNOTHEHUS.

|
|
|
N
|
L
MO04 6058 4709

Puc. 45 YnnotHeHue Tuna "back-to-back" coctout ns gByx
yNNoTHEeHWU Bana

Mo3. HaumeHoBaHue

-

I'IepBw-lHoe ynnoTHeHne Bana

2 BtopuyHoe ynnotHeHve Bana

3 Kamepa ynnotHeHus, cogepxalyas 3aTBOPHYIO XUOKOCTb

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

YnnotHeHue Tuna "back-to-back" npumensieTca B Tex
crnyyasix, Koraa yreuka nepekaymBaemom XMaKocTu
HapyxXy Hegonyctuma. [iBoHoe TopueBoe
ynnoTHeHue "back-to-back" 3awmiaer okpyxatoLyto
cpeny v niogew, paboTawmx psgoM C HaCOCOM.

B ynnotHeHun Tuna "back-to-back" gasnenue B
Kamepe ynnoTHeHMs OOMKHO ObiTb Bbille AaBrneHus
nepekadnBaemon cpefbl, YTobbl NpeaoTBpaTUThL
yTeYKy nepekavymBaemMom XUAKOCTU HapyxXy vyepes
YMNoTHEHNe.

YnnotHeHue Tuna "back-to-back" ssnsaetcs
ONTUMarbHbIM PeLUeHNeM ANs XUOKOCTEN,
cogepxawnx abpasvBHble yacTuubl. KoHCTpyKums
YNAOTHEHNS TAaKOBa, YTO NepeKkaynBaemMas XuakocTb
He nonagaert B 3a30p YNNOTHEHWS U, CrnefoBaTenbHO,
MCKIIOYEH PUCK YpeamepHOoro naHoca. OgnHapHoe
yNrnoTHeHne B 3TOM crnyyae nubo nsHawmsaetcs, Nnbo
nopTuTcs.

[na HacocoB ¢ ynnoTHeHMeM Tuna "back-to-back"
TpebyeTcsi cMcTema MoBbILEHUSA AaBNEHUs,
obGecneynBatoLlasn AaBneHme 3aTBOPHOMN XUOKOCTU B
Kamepe.

MpumeHeHne

[BowHoe ynnoTHeHne Bana Tuna "back-to-back"”
ABMAETCA ONTUManbHbIM pelleHnem B CreayoLmx
cnyvasx:

¢ HacocC nepekayunBaet A00BUTbIE N B3PbIBOOMNACHbIE
XNOKOCTH.

¢ HacCocC nepekayunBsaet egkme un 86p83VIBHbIe
XNOKOCTH.

* Hacoc nepekayMBaeT 3aTBepAeBaloLNe XKUOKOCTH,
Hanpumep, HedTenpPoayKThI.

* Hacoc nepekavymBaeT BA3KME XKUAKOCTU, HaMpuUmMep,
nNakoKpaco4Hble U3fenusi.

* Hacoc paboTaeT c oTpuuaTtenbHbIM JaBNeHUeM Ha
Bxoge (Bakyym) 0,7 - 0,9 6ap, ecnu cpaBHUBaTh C
[aBrneHnem B Kamepe C 3aTBOPHOM XXUAKOCTbIO.

YnnoTtHeHune Tuna "back-to-back" moxet

MCNoNb30BaTbCS, ECNU NepekavymBaemas XUAKoCTb He

npesbiwaet +180 °C (220 °C). B atom cny4ae o4yeHb

BaXHO, 4TOObI TemMnepaTypa ncnapeHvsi 3aTBOPHOW

XUOKOCTK Obina xoTsa 6bl Ha 10-15 °C Bbille

Temneparypbl nepekadnBaemMon cpefbl. ATO BaXHO

Ansa obecnevyeHus Hagnexallewn XXMAKOCTHON CMa3Kku B

OCHOBHOW YacTu 3a30pa YMroTHEHNS.

TunoBson psap HacocoB

Tun ynnoTHeHua Bana "back-to-back" goctyneH ans
HaCOCOB CO crneayrLMMn pasmepamMu Bana:

d5 [mm]
TunHacoca ———
24 32 42 48 60
NB, NBE - - - - -
NBG,NBGE - - - - -
NK, NKE - - - - -

NKG,NKGE o o e o o
28 38 48 55 60

OuameTtp
yNnoTHeHUs Bana

[na nony4vyeHus AononHUTENbHOM MHdOPMaLUn o
Hacocax u pasmepax Bana cm. cTp. 8.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

3aTBOpHas KUOKOCTb

3aTBOpHas XMAKOCTb JOIMKHA ObITb YNCTON.
3aTBOpHas XMOKOCTb AOMKHA ObITh NpUrogHa ans
yKa3aHHbIX YCIOBUN NPUMEHEHNS N He OOIXHa
XMMUYEeCKM BO3OenNCcTBOBaTL Ha MaTepuanbl Hacoca,
YyNINoTHEHWUs Bana unu pe3anHoBble AeTanu. 3aTBopHas
XWAKOCTb JOJKHA UMETb BbICOKYHO TOYKY KUMEHWS,
XOPOLLYH CMa3blBakLW Yy CNOCOBHOCTL U
Tennonepeavy.

Mpumepsl

)KI/I,D,KOCTI/I, CcMelwuBawLwimecs c

MpumeHeHune J
3aTBOPHOW XUAKOCTbIO

TennoobmeH /
1cnonb3oBaHve npu
BbICOKUX TemnepaTypax

MoHoaTuneHrnnkons 6e3 nobasok

Xumus/npombiwneHHocTb Ha YCMOTpeHne 3aKkasdumka

Tak kak 3aTBOpHas XUAKOCTb MMeeT Goree Bblcokoe
JaBneHue, Yem nepekadMBaeMas XUAKOCTb, OHa
CIY>XUT KaK Xuakasi cmaska Ansi NOBepXHOCTEN 1
NepBUYHOTIO, Y BTOPUYHOIO YNINOTHEHUI. 3aTBOpHas
KMOKOCTb NMpocaymBaeTCs Yepes nepBUYHOE
yNMoTHEHWE Barna U CMeLlIMBaeTCsi C nepekavnBaemon
XMAKocTblo. B cBA3M ¢ 3TMM BbiGpaHHasi 3aTBopHasi
XMAKOCTb BCeraa AomkHa 6biTb COBMECTUMOW C
nepekaynBaemMoi. 3aTBOPHas XUOKOCTb,
npocayMBaroLLascs Yepes BTOPUYHOE YMIOTHEHNE
Bana, ucrnapsietcs.

UcTouHuKkn paBneHuns

[aBneHue 3aTBOPHOW XUOKOCTWN BCEraa OOMKHO BbiTh
Bbllle AaBneHus nepekadynBaemMomn cpeabl B obnactu
yNnoTHEHUss MUHUMYM Ha 1,5 6ap unn 10 %.
CooTHoLEeHME N3BbITOYHOrO AaBMNeHNs 3aTBOPHOM
XNOKOCTU B Kamepe YNIOTHEHUS 1 AaBNeHus
nepekavyMBaeMom XNUAKOCTU MOXHO MOAAEPXKMBATb OT
Pa3nNnYHbIX NCTOYHUKOB:

*  NMEKLMNCA UCTOYHUK AaBneHuns (BO MHOTnX
cny4yaax ncnonb3yrTcAa CUCTEMbI Noa ,anneHmeM);

*  OTAESIbHbIN UCTOYHUK AaBNEHUS, Hanpumep,
O031MPOBOYHAA CUCTEMa,

¢ rMapomMynbTUnMKaTop AaBleHn4d.

1. AMeoLUNCA UCTOYHUK AaBNeHuUs

CtaHpapTHble ynnoTHeHus Bana: imerowascs
cuctema obecneymBaeT v 3aTBOPHYHO XUAKOCTb, U
n3bbITOYHOE AaBneHne. 3TO MOXET ObITb UCMOMNHEHUE
¢ "rnyxum" KOHLOM UNU C LMPKYNUPYIOLLEN XUOKOCTbIO.
B oboux cnyyasix AaBneHne 3aTBOPHOW XMUAKOCTU
AOIMKHO ObITb 3adUKCMPOBaAHO Ha YPOBHE
PEeKOMEHA0BaHHOIO N36bITOYHOro AaBNeHns.

KapTpuaxHoe ynnotHeHue: Vimelowasca cuctema
obecneyvmBaeT 1 3aTBOPHYIO XNAKOCTb, N U3BbITOYHOE
AasneHune. [laBneHne 3aTBOPHON XNAKOCTU AOMMKHO
ObITb 3aPMKCPOBAHO Ha YPOBHE PEKOMEHO0BaHHOIO
N36bITOYHOrO AaBreHus.

2. OTAenbHbLIN UCTOYHUK AaBneHUs (UCNosTHeHue ¢
"rnyxum" KOHLOM)

TMO4 4334 1209

Puc. 46 Hacoc c fo3MpoBOYHOM cuctemomn

CTtaHpapTHbIe YNNOTHEHUA Bana: YCTaHOBMNEHHOe
3Ha4yeHue JaBneHus Ans 3aTBOPHOM XUAKOCTM MOXHO
3apaTb C NOMOLLbIO perne AaBneHnst Ha JO3VPOBOYHOM
Hacoce. Ecnn paBneHue ynagért Huxe
YCTAHOBJIEHHOMO 3HAY€HMs!, 4O3NPOBOYHbIN HACOC
3anycTuTCcst 1 co3gacT AaBneHue B bygepHom Hake,
TeM caMbiM noaaepxmeas n3bbITOYHOE AaBrneHne B
kamepe ynnotHeHusi. icnonHeHne ¢ 4O3MPOBOYHOM
CUCTEMOM NCNONb3yeTCs, B OCHOBHOM, C "rnyxum"
KOHLIOM, KOra oxnaxaeHue nepBu4HoOro ynnoTHeHus
Bana JocTaTtovyHoe n 6e3 oxnaxaarLwero 4encTems
peumpKynauum.

MakcumanbHoe JaBneHne HarHeTaHust 403UPOBOYHON
cuctemsbl: 16 6ap.

MpumeyvaHue: OgnH 0O3NPOBOYHbIV HACOC MOXET
paboTtaTb ANs HECKOMNbKMX HACOCOB C YNMITOTHEHNAMMU
Tnna "back-to-back".

MpumeyvaHue: CoegnHnTenoHblie TPYOKM 1 WNAHMN He
BXOASAT B KOMMIEKT NOCTaBKMN.

KapTpuaxHoe ynnotHeHue: KapTpuaxHoe
YyNAoTHEeHNe He ucnonb3yeTcs ¢ "rnyxum”
coefMHeHnemMm.

GRUNDFOS %

YnnotHeHusA Bana
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3. l'mapomynsTUNNUKaTOP AaBreHUs (MCNonHeHue
¢ "rnyxmm" KOHLOM)

TMO04 4333 1209

Puc. 47 Hacoc ¢ rugpoMynsTMnaMkaTopom gaBrneHus

CtaHAaapTHble yNioTHeHUs Bana:
MmapomynsTunnukatop aasnexdus Grundfos
nogaepXvBaeT gaBneHne 3aTBOPHOW xugkoctu Ha 1,5
- 4 6apa Bbllle gaBNeHUs nepekaymMBaeMom XNaKocTu
HEe3aBUCUMO OT yAEeNbHOro AaBneHns
nepexka4yMBaeMom XNOKoCTU.

Kamepa ynnotHeHus

Mopaua
3aTBOPHOW
L <«— XNOKOCTM C

o6paTtHbIM

KnanaHom
/ —= ] 1.5-46ap
HanopHein natpybok

Puc. 48 Cxema MOHTaxa CoeanHEHUN
rmapoMynsTUnnmMkaTopa

TMO04 4465 1309

MmopomynsTMNNUKaTop AaBrneHUs aBToOMaTU4eCKM
yaepXvBaeT M3bbITOYHOE JaBrneHne OT NpoCcTos 40
MakCcumarnbHOro pabodero gaBneHusi, BnaoTb 40
onopoxHeHust. NoCcKonbKy rmapoMyrbTUNIIMKaToOpP
Heo6xo4MMO NOMNOMNHATE, paboumnit UMKN JomxeH 6bITh
¢ nepepbiBaMu. YToObI UCKNOYUTL NPOTUBOAABNEHUE
Ha UCTOYHUK, Ha BXOoAe 3aTBOPHOW XUAKOCTU K
YCUNUTENIO AO0MKEH 6biTb 06paTHBIN KNnanaH.

MpumeyaHue: OguH rMAPOMYNLTUNNNKATOP
Mcnonb3yeTcs TOMbKO AMNA OAHOMO Hacoca.
M'mapomMynbTMNNUKaTOp NOCTaBNAETCs € 3aBoja
CMOHTMPOBaHHbLIM Ha Hacoce.

MakcumaneHoe paboyee gaBneHvne Ha BbIXxoae 3
Hacoca B obnactv ruapoMynsTunnmMkaTopa AaBneHus.
25 6ap (ynnoTHeHue BTOPUYHOrO Bana nogsepraercs
OaBneHnI0 HarHeTaHus U3 rmapoMynsTUNIMKaTopa
haBreHus).

KapTpuaxHoe ynnotHeHue: KapTpugxHoe
YyNIoTHEeHUe He Ucnonb3yeTcd ¢ "rnyxmm"”
coenHEeHNeM.

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Pa3mepbl Hacoca ¢ ruAPOMYLTUNIIMKaTOPOM
OaBneHus

[OnameTp ynnoTHeHus Bana [Mm]

28 38 48 55 60

a [mm] 250 264 383 300 300

b [Mm] 253 288 310 380 380
il b
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TMO04 4335 1209

Puc. 49 Hacoc c rugpoMynbsTMnnMkaTopoM AaBreHus
YKasaHHble 3Ha4YeHUs oTHocaTcs kK Hacocam NKG
BCEX TUNOpPa3MepoB

J]pyme MeXaHU3Mbl HarHeTaHusa

[na nonyyeHus nHgopmauumn o6 ansTepHaTMBax
TMAPOMYNLTUNNMKATOPY AaBreHns 1 4O03MPOBOYHOM
cucTeMe CBShXUTeChb ¢ koMmnaHuen Grundfos.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Nopaua 3aTBOPHOW XNAKOCTH

B ynnotHeHun Tuna "back-to-back" kamepa
YNNOTHEHUSI UMEET TPU COeQUHEHUsI ANA nogayn
PSAOM C MOBEPXHOCTSIMU TOPLIEBLIX YNNIOTHEHWIA Bana.

Cwm. puc. 50.
j

Q&Q)ﬁ

f
)
3

[}
S
2
o
_

2
1 3 2
S
t 8
L S
o
4 =

Puc. 50 CoeguHeHuns ans nogavv 3aTBOPHON XXMAKOCTU B
ynnotHeHun "back-to-back"

UcnonHeHus ¢ "rnyxum" KOHLOM

Mcnonb3ynte Tonbko coeguHenne 1 nnm 3.
CoeavHeHue 2 Heob6Xx0oMMO 3aKymnopuUThb.
MpumeyvaHue: B faHHOM crnyvyae Heobxoanmo
npesycMoTpeTb aBTOMaTMYeCcKoe yaaneHme Bo3ayxa

M3 KamMmepbl YNNOTHEHUA. [nsa atoro MoxHo
Ncnonb3oBaTb COeaMHEHNE 2.

UcnonHeHusi ¢ LMPKYNUpPYOLWeEen XXUAKOCTbIO

Mcnonb3ynTte aoBa coeanHeHus. PekomeHayeTtca
ncnonb3oBaTb coegnHeHne 1 Kak Bxof, a 2 - Kak
BbIXod. Takum obpa3om co3gaétcs nepekpECTHLIN
NMOTOK, OKa3blBAeTCHA Oxaxaatllee AeNCTBMEe Ha
YNNoTHEHNs Bana u ogHoBpeMeHHO obecnevmBaeTcs
aBTOMaTU4ecKoe yaaneHue Bo3gyxa U3 kamepbl
ynnotHeHusa. CoeguHeHne 3 Heob6XoaAMMO 3aKynopuThb.

YnnotHeHue "tandem”

GrA8480

GrA8610

Puc. 51 YnnotHeHue Tuna "tandem" B kayecTBe
CTaHAAPTHOTrO YNNOTHEHUS UMW KapTPUIXKHOIO
YyNNOTHEHUS

OnucbiBaeMbIf 3aeCb TMN OBOWHOIO TOPLLEBOrO
YNAOTHEHNSA COCTOUT U3 ABYX TOPLEBbIX YNNOTHEHUN,
YCTaHOBMNEHHbIX NO cxeme "tandem" B oTAenbHOM
Kamepe ynroTHEHUS, UM KapTPUOKHOIO YNNOTHEHNS.

r
\

N
TMO4 6059 4709

Puc. 52 YnnotHeHue Tuna "tandem" coctouTt 13 ABYX
YNIIOTHEHWUI Bana

Mo3. HaumeHoBaHue

1 lNepBnYHOE ynnoTHeHve Bana
2 BTopuyHoe ynnotHeHune Bana
3 Kamepa ynnoTHeHus:, coaepalliasi mpoOMbIBOYHYO

XNOKOCTb

GRUNDFOS %

YnnoTtHeHua Bana
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[ina HacocoB. ¢ ynnoTHeHneM Tuna "tandem"
TpebyeTcs cuctema npombiBkM, obecneunsaioLas
noAayvy NPOMbIBOYHOW XMAKOCTM B KaMepy
YMNAOTHEHNUS.

OO6bIYHO faBrneHne B kKamepe YNnnoTHeHUs/kapTpuaxe
"otcyTtcTBYeT" (0,1 Bap Bbie aTMOcdEepHOro).
MoaTtomy HebonbLIOe KONMYEeCTBO NepeKka4ymBaemMon
cpenbl 6yaeT npocaunBaTbCs Yepes nepBuyYHoe
YNMOTHEHNE U CMELUMBATBLCA C NPOMbIBOYHOM
XNOKOCTbIO.

MepekaumBaemas XMAKOCTb, NpoTeKaLas yepes
nepBUYHOE TOPLIEBOE YNIOTHEHWE, pacTBOpsIETCS B
NPOMbLIBOYHON XMOKOCTH.

Tak kak nepBUYHOE TOPLIEBOE YNIIOTHEHNE
KOHTaKTUPYET C XUAKOCTbIO ¢ 06enx CTOpoH, B 3a3ope
YNNOTHEHNUS 30HAa UCMApPEeHUsi OTCYTCTBYET. JTO
npenAaTcTBYeT 0OpasoBaHMI0 KPUCTANNU3yoLWerocs
ocafka Ha paboynx NOBEPXHOCTSAX NEPBUYHOIO
ynnoTHeHusi Bana. Co BpeMeHeM 0Cafok NpUBOAUT K
NOBPEXAEHMIO NEPBUYHOMO TOPLIEBOTO YNMOTHEHUS
Bana.

[Npn ncnonb3oBaHNN B BbICOKNX TeMmnepartypax
NpoOMbIBOYHaAA XUOKOCTb obecneunBaet
AaononiHuTenbHoe oTBeaeHne Tenrna ot CUCTeMbI Kak BO
BpemMaA 3Kcnnyatauun, Tak n BO BpemMma OoCTaHOBa, U
Taknm 06pa30M oxnaxpaet pa60qme NOBEPXHOCTU
YNNOoTHEeHNA Bana.

[na HacocoB ¢ ynnoTHeHMem Tuna "tandem”
TpebyeTca npomMbIBOYHasa cuctema, kotopas byger
obecneunBaTb Nogayvy NpaBUNbHOW NPOMbIBOYHOW
XMOKOCTU B KaMepy NPOMbIBOYHOW XUOKOCTH, a B
HEKOTOPbIX Cry4Yasx HeobxoaMM TakKe MOHUTOPUHT
WHTEHCVBHOCTU YTEYKN NepeKaymBaemMom XUaKoCTu.

MpumeHeHune

YnnotHeHne Bana Tuna "tandem" aensetcs
ONTMManbHbIM PELUEHVNEM B CMEAYOLMNX Cryvasix:

* [pu nepekauymBaHUn KPUCTaNMN3YOLLMUXCA
XWAKOCTeN (Hanpumep, pacTeBopa KayCTU4eCKon
coapl). ATO NO3BONUT u3bexaTb HAKOMMNEHNSA
KpVMCTanmnoB Ha CTOPOHe atMocdepsl.

» Korga Bo Bpems octaHoBa TpebyeTcsa cmaska u
oxnaxgeHue ynnoTHeHWIn Bana.

* Ecnun TpebyeTcsa KOHTPOMNb CKOPOCTU YTEYKUN U3
NepBUYHOrO YNNOTHEHUS Bana.

» Ecnu Heobxogmmo npegoTepaTuTb 3abop Bo3gyxa c
OTKPbITOW CTOPOHBI (A9 XMAKOCTEN, BCTyNaLwmnx B
peakuuio ¢ aTMOCEepPHbLIM KUCIIOPOAOM).

» Hacoc paboTtaeT ¢ oTpmuaTenbHbIM AaBMEHMEM Ha
Bxoge (Bakyym) O - 0,7 6ap, ecnu cpaBHMBaThb C
AaBreHneM B Kamepe NpOMbIBKM.

B aTOM cnyyae npombIBOYHAs XUAKOCTb CO3AAET
CMa3blBaloLWMIA CAON ANSA NePBUYHOMO YNIOTHEHNS
Bana.

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

YnnoTtHeHue Tuna "tandem" MoXeT ncnonb3oBaThCH,
ecnu nepekaymBaemMas XUAKOCTb He MpeBblllaeT

160 °C (200 °C). B atom cnyyae o4yeHb BaxHO, 4TOGbI
Temneparypa ncnapeHusi 3aTBOPHOM XXMAKOCTU Gbina
xoTs 66l Ha 10-15 °C BbiWwe TemnepaTypbl
nepekavymMBaemoi cpeabl. OTO BaXHO AN
obecrneyeHns Haanexallen XUOAKOCTHOW CMa3Kkn B
OCHOBHOW YacTu 3a30pa YNMOTHEHNS.

TunoBon psa HacocoB

Tun ynnoTHeHus Bana "tandem" goctyneH ans
HacoOCOB CO criefyllWnMM pasMmepamu Bana:

d5 [mMm]
Tun Hacoca —M
24 32 42 48 60
NB, NBE - - - - -
NBG,NBGE - - - - -
NK, NKE - - - - -

NKG,NKGE o e o o o
28 38 48 55 60

OuameTtp
yNnoTHeHus Bana

[ns nony4vyeHus AONONHUTENBHOM MHGOPMaLUKN O
Hacocax u pasmepax Bana cM. cTp. 8.

MpombIBOYHaAsA XUAKOCTb

[MpombIBOYHAA XUAKOCTb AOMKHA OblTb NpUrogHa aons
YKa3aHHbIX yCJ‘IOBVIl7I NnpUMeHeHna n He OOoJ1KHa
XMMUYECKM BO3OENCTBOBATL HA MaTepuansl Hacoca,
YNNOTHEHWS Bana unu pesuHoBble AeTanu.
MpoMbIBOYHAS XUAKOCTb AOMKHA UMETb BbICOKYH
TOYKY KMNEHUSHA, XOPOLLY0 CMa3blBaloLL Yy
CnocobHOCTb 1 Tennonepeaayy.

MpombiBOYHasA cucTtema

[na nogknoyeHUs NPOMbIBOYHOM CUCTEMbI K HACOCY

ncnonb3yeTcs oguH U3 criegyLwmnx cnocobos:

*  UMPKyNUpyloLas npoMbIBOYHAsH XUOKOCTb M3
pesepByapa

* "rnyxoe" coeguHeHne C pesepByapom

* BHELHASA NPOMbIBOYHASA XUOKOCTb.

O6wwum ansa Bcex aTux cnocoboB NPOMbIBKM SIBNSIETCS
TO, YTO AaBfieHNE B KaMepe YNIOTHEHUS HUXe
JaBneHusl nepekaynBaemon cpefbl BOKpYr
yNnoTHeHNs Bana.

MpoMbIBOYHAS XUAKOCTb CMa3bliBaeT BTOPUYHOE
yNnoTHeHNe n obecneunmBaeT Hannyne XMaKocTu Ha
CTOpPOHE KaMepbl YNNOTHEHUS| NEPBUYHOIO
YNNOTHEHNS.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

1. Unpkynupyrouwiaa npoMbIBOYHAA XUAKOCTb U3
pe3epByapa

CTaHJJ,apTH ble ynroTHeHusa Bana

Kamepa ynnoTHeHUs CoeauHsIeTcs ¢ pe3epByapom
nocpeacTBOM ABYX TPyGOK.

M nepBuYHOE, M BTOPUYHOE YNIOTHEHMS Bana
BblpabaTbiBaloT TEMMO BO BpeMsi dKcnyataumm. 3Tta
Tennosasi 3Heprus nepegaéTcs NPOMbIBOYHOW
Xunakoctu. bnarogapsi eCTeCTBEHHOM LMPKyNAuun
HarpeTas MPOMbIBOYHAS XUOKOCTb NOAHMMAETCS OT
Kamepbl YNIOTHEHUS K pe3epByapy, rae OHa OCThIBaET.
OcTbiBLIAsA NPOMbIBOYHAS XMUAKOCTb BO3BpaLlaeTcs B
Kamepy ynnoTHeHus, CMa3blBaeT M oxnaxaaet
MOBEPXHOCTU YNMOTHEHUS.

KapTpuaxHoe ynnoTtHeHue

KapTpuaxkHoe ynnoTHeHWe coeauHsieTcs ¢
pe3epByapoM NocpeacTBOM ABYX TPyGOK.
BHyTpeHHee nepekaymBaHve B yNOTHEHWUM Bana
obecneymBaeT OCTATOYHYI LIMPKYNALMIO
NPOMbIBOYHON XUOKOCTU ANA OXNaXAEHUS U CMa3Ku
YMNOTHEHUS.

Ypanexve Bo3gyxa U3 KapTpuaxa ocyLecTBnseTcs
€eCTeCTBEHHbIM 06pa3oM.

OnAa ctaHAapTHbIX U KAPTPUAKHbIX ynnomeumﬁ

MpUHYANTENBHYIO LMPKYNALUUIO NPU He06XoaMMoCTH
MOXXHO 06ecneynTb C MOMOLLLIO OTAEMbHOMO Hacoca.
Yepes HEKOTOPOE BPEMS MPOMbIBOYHYIO XXUAKOCTb B
pesepByape crieqyeT 3aMeHUTb U3-3a 3arpsi3HeHns oT
nepekaynBaemomn XUAKOCTU.

McnonHeHune ¢ LMPKYNMpYoLLen XnaKoCTbHo
No3BOMIAET KOHTPONUPOBATb YTEUKY Yepes
YNNOTHEHME.

[aHHoe pelueHne Takxke AaeT BO3MOXHOCTb
MCMonb3oBaThb NOBbILLEHEe TemMnepaTypbl B KayecTee
napamMeTpa ynpaeneHusl.

!

MuHumMym 1 M

TMO04 4176 1209

Puc. 53 YnnotHeHue Tuna "tandem" ¢ umMpkynupytowen
NPOMbIBOYHOW XUOKOCTbIO

2. "Inyxoe" coeauHeHne ¢ pesepByapom

CtaHpapTHble ynnoTtHeHuA Bana

lMpombIBOYHASA XMAOKOCTb NONaaaeT B Kamepy
yNroTHEeHUs No Tpy6onpoBoay M3 HaNopHOro
pe3epByapa. Kamepa ynnoTHeHUs coeanHsieTcs ¢
pesepByapoM MOCpeaCcTBOM OOHOW TpyOKu.
[MpombIBOYHASA XUAKOCTb CMa3blBaeT NOBEPXHOCTH
ynnoTHeHus. Tenno He paccenBaeTcs.

Yepes HekoTopoe BpeMS NPOMbIBOYHYIO XUAKOCTb B
pe3epByape criefyeT 3aMeHUTb 13-3a 3arpsi3HeHns oT
nepekaymMBaemom XXUAKOCTH.

TMO04 4189 1009

Puc. 54 YnnotHeHue Tuna "tandem" ¢ "rnyxum" nogsogom
NPOMbIBOYHOM XXUAKOCTU

KapTpuoxHoe ynnoTtHeHue

KapTpugXHoe ynrioTHEHME He NCMNOoNb3yeTcs C
"rmyxumM" coeguHeHneM.

GRUNDFOS %
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3. BHellHAA NnpOMbIBOYHAas XUAKOCTb

CtaHpapTHble ynnoTHeHusa Bana

MpombIBOYHAsA XUAKOCTb NPOMbIBAET Kamepy
YNNOTHEHNS U BBIXOAUT B CIIMBHOE OTBEPCTUE.
MpoMbIBOYHAS XUAKOCTb OXNaXAaeT U cMasbiBaeT
MOBEPXHOCTM YNIOTHEHWS.

B cny4vyae yTedkn nepekadynBaemMasn XnaKkocCTtb
CMbIBAETCH NPOMbIBOYHOM XUAKOCTBIO U nocCTynaeT Ha
cnuB.

KapTpuaxHoe ynnotHeHue

MpombIBOYHASA XKUAKOCTb NPOMbIBAET KapTPUAXKHOE
YMMOTHEHWNE W BbIXOAWUT B CIIMBHOE OTBEPCTHE.

Ecnu paBneHne npombIBOYHON XUAKOCTU Ha BXOAE
nagaert, BHYTPEHHAS OYHKLMSA NepekavymBaHus
KapTPUAXHOro ynnotHeHus obecneunBaet
[OCTaTOYHYH LIMPKYMSLMIO NPOMbIBOYHOW XUAKOCTM
AN OXnaxaeHns 1 cMasku pabovmx NnoBepxHOCTen
YNNOTHEHMUS.

YpaneHnuve BO3ayXa U3 KapTpuaxa ocyulecTesndaetca
eCTeCTBEeHHbIM 06pa30M.

TMO04 4190 1009

Puc. 55 YnnotHeHue Tuna "tandem" co cnmeom
NPOMbIBOYHON XNOKOCTU

[ns cTaHgapTHBIX U KAPTPUAXKHbBIX YNNOTHEHUI
Pacxoa NpoOMbIBOYHOM XXMAKOCTU LOMKEH
COOTBETCTBOBATb NpUMeHeHU0. PekomeHayembin
pacxopg coctaBnget 25-200 n/4. B kavecTBe
napameTpa ynpaBreHusi MOXHO TakXe UCronb3oBaTh
NOBbILLIEHNE TEMMNEPATYPbl MPOMbIBOYHOW XUAKOCTU Ha
20 °C.

MpumeyvaHume: Cuctema nogayn NpoMbIBOYHOM
XWAKOCTU HU NPU KaKMX YCIOBUSIX HE JOMKHa ObiTb
HanpsAMYyo NOAKMIYEHA K CUCTEME NMUTBEBOTO
BOAOCHaGXeHus. [lomkHbl cobnoaaTbCs HOpMbI U
npasuna, NPUHATbIE HA JAaHHOM NPeanpUATUN.

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

MoaknoyeHne cucTemMbl ﬂpOMbIBO‘IHOﬁ XNOKoCcTtHn

B ynnotHeHuu "tandem" kamepa ynnoTHeHus nveet
Tpu coeagmHeHusi. Cm. puc. 56. OgHo BeOET K CTOPOHE
nepekayvMBaeMou cpebl yNnoTHEHWs Bana, ABa
Opyrux BeayT B Kamepy ynnotHeHusa. Kaxaoe
coeguHeHue HanpaBnseT NPOMbIBOYHYIO XUAKOCTb Ha
NOBEPXHOCTM YNNOTHEHNA Bana.

GrA8480
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Puc. 56 lNogkniovyeHnss NpOMbIBOYHOW CUCTEMbI OIS
ynnotHeHusa Tuna "tandem”

UcnonHeHus ¢ "rnyxmmM" KOHLOM

VMcnonb3ynTte Tonbko coeanHeHne 3 Kak Bxog, a 2 -
Ans otBegeHus Bosayxa. CoeguHeHne 1 Heobxoamnmo
3aKynopuThb.

McnonHeHusA ¢ LMpKynNupyoLWwen XXNAKOCTbLI

Mcnonb3ynTe coegmHeHne 3 Kak BXof, a 2 - KakK BbIXOA.
CoepnuHeHne 1 HeobxoQUMO 3aKynopuThb.

OTaenbHas uMpKynauus/oxnaxaeHue nepBUYHOro
ynnoTtHeHus Bana

Wcnonb3ynte coeanHeHmne 1. Tpybka moxeT ObiTb
yCTaHOBMNEHa Mexay HanopHbIM naTtpybkom u
coeguHeHuem 1. Unun xe kK coegnHeHnto 1 MoXxHo
NoaKMiOYNTb BHELUHWIA noaBoa.

LIMpKynsaiumsi NpOMbIBOYHOM XUAKOCTN UMK
oxnaxgeHue NepBUYHOro YNioTHEHMS Bana 06bIYHO
MCMOSb3yeTcs B CreayoWmx crnyyasx:

* yTOObI M30EXaTb CKOMNEeHMUs YacTul B obnactu
YAMOTHAOLWMX NOBEPXHOCTEN;

* 4TOObI NOBLICUTL AABMEHNE B o6nacTu
YMNOTHSIIOLWMUX NOBEPXHOCTEW, YTO NPUBOAUT K
MOBbILLIEHUIO TEMMEPATYpbl UCNAPEHUS;

* 4TOObI OTBECTU BO3QYX U3 YNSIOTHEHUS Bana BO
n3bexaHme cyxoro xoaa;

* [OnA OXNaxaeHus ynnoTHeHusl Bana. TpeHne mexay
paboynmmn NOBEPXHOCTAMU YNNOTHEHMS NPUBOANT K
noebiweHno Temnepatypbl Ha 10-20 °C ot
TemMneparypbl nepekayMBaeMom xungkoctun. B atom
crny4vae nepekadnBaemMas XuaKoCTb MOXET
obecneuynBaTb oxnaxaeHue cama.

Pa3mepbl

Pa3mepbl Hacoca ¢ ynnoTHeHueMm Tuna "tandem"
MOEHTUYHbI pa3Mepam CTaHAapPTHOrO Hacoca.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

7. Hacoc

B gaHHoOM rmaBe npeactaBneH KpaTtknin nepeyeHb
OCHOBHbIX KOMMOHEHTOB Hacoca, MaTep1arnos,
KOHCTPYKLWI, KOTOPbl€ AOCTYMHbI AN HACOCOB C
OLHOCTOPOHHNM BCaCbIBaHUEM.

MaTtepuan pabouyero Koneca
& ®

Pa6bo4yne koneca 4OCTYMHbI B UCMOMHEHUN U3
crneayLwmx maTepuarnos:
* yyryH (EN-GJL-200) ans npumeHeHns 6e3 6poH3bl

* OpoH3a C HM3KMM copepxaHnem cemHua (CuSn10)

* HepxaBelllas cTanb B ABYX MoaudurkaLmsax:
EN/DIN 1.4408 (aycteHuTtHas) unu 1.4517 (Duplex)
B pasgene 3. Mapkupoegka Ha cTp. 9 nokasaHa
KOMMOHOBKa pabo4yero koneca BMecTe C KOpMycom
Hacoca, Barom U1 KonbLaMu LLENEBOro YNnOTHEHNS.

GrA2535

MaTtepuan Konbua wesneBoro
yNnoTHeHus

O

Konbua LweneBoro ynnoTHEHUs AOCTYMNHbI B

crneayoLwmx Matepuanax:

* OpoH3a Cc HM3KMM cofepxaHmem cBuHua (CuSn10)
UNW NaTyHb;

* yyryH (EN-GJL-250);

* Hepxasetowas ctanb (EN/DIN 1.4517 (Duplex));

* TednoH ¢ yrnerpaduTHbIM HanonHeHMem
(Graflon®).

B pasgene 3. Mapkuposka Ha cTp. 9 nokasaHa

KOMMOHOBKA KorbLa LWenesoro yninoTHeHUs BMecTe C

KOprycom Hacoca, Banom u pabo4mm Konecom.

MpumeyaHume: [1ns Bcex TunopasmepoB HACOCOB

OOCTYNHbI HE BCe MaTepuarnsl.

GrA2527 - GrA2528

GrA2525 - GrA2526

MaTtepuan kopnyca Hacoca

TMO04 6261 0110

Kopnyca HacocoB ans HacocoB cepun NB, NBG u NK,

NKG goCTynHbI B MUCMOMHEHUN U3 CreayoLwmx

mMaTepuarnos:

* yyryH (EN-GJL-250) ons npumeHeHnsi ¢ YNCTON
BOLOW;

* Hepxasetwas ctanb (EN/DIN 1.4408) ons
XUMMUYECKUX XXUAOKOCTEN;

* Hepxasetwas ctanb (EN/DIN 1.4517) ons
MOPCKOW BOAbI.

B pasgene 3. Mapkupoegka Ha cTp. 9 nokasaHa

KOMMOHOBKa Koprnyca Hacoca BMecTe ¢ pabounm

Kornecom, BaJioM 1 Konbuamu weneBoro ynjioTHeHUA.

anIMe'-IaHVIe: [Ona scex TUnopaamepoBs Hacocos
AOOCTYNHbI HE BCe MaTepunans.bl.

MaTtepuan Bana

[nsa Hacocos cepun NB, NBG focTynHbl Banbl 13
cregyowmx MaTepuarnos:

* Hepxasetowas ctanb (EN/DIN 1.4301);
* Hepxasetwas ctanb (EN/DIN 1.4401);
* Hepxasetwas ctanb (EN/DIN 1.4462).

Onsa HacocoB cepun NK, NKG goctynHbl Banbl 13
cnegywLwmx maTepuarnos:

* HepxaBetwas ctanb (EN/DIN 1.4034);
* HepxaBetowasn ctanb (EN/DIN 1.4401);
* HepxaBetowasn ctanb (EN/DIN 1.4462).

B pasgene 3. Mapkuposka Ha cTp. 9 nokasaHa
KOMMOHOBKa Basia BMECTe C KOpMycoM Hacoca,

GrA2537 - GrA2538

GrA8471

KONbLIOM LeneBoro ynjioTHeHna 1 pa6quM Konecom.

HdaBneHune B cucreme

B 3aBMCMMOCTM OT MCMNOMHEHNSA Hacoca AOCTYNMHbI
BapnaHTbl And cneagyrwmnx 3Ha4YeHNN gaBneHus B
cucrteme:

* 10 6ap
* 16 6ap
+ 25 6ap.

GRUNDFOS
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MaTtepunan HenoaBMXHOIO
KONbLEeBOro ynyoTHEHUA Hacoca

B 3aBMCUMOCTM OT KOMMOHOBKW YMMOTHEHNSI Bana
Hacoc OCHallleH OJHUM UMW HECKOMbKUMM
HenoABWXHbLIMU KONbLEBbIMU YNAOTHEHUAMU
(konbueBoe ynnoTHeHue 1, 2 n 3 Ha pwuc. 57 n 58).
[aHHble KOMbLEBbIE YNITOTHEHWS HAacoca Ha3biBaloOTCS
HEMOABWXHBIMY KOMNbLEBbLIMU YNITOTHEHUAMM, TakK Kak
BO BpeMs paboTbl OHM HeEMoABMKHbI. HenoaBuxHble
KornbLieBble YyNIOTHEHNS Hacoca JOCTYMNHbI B
WCMONMHEeHNN N3 psaa MaTepuanos.

Kom6uHauuu matepmanoB anactomepoB
YyNNoTHEeHUs Bana u matepuanbl
HenoABUXHOIO KONbLEBOro ynioTHeHUA
Hacoca

Mo ymonyaHuio pe3nHoBLIN MaTepuarn HenoaBMXKXHOTO
KOmnbLIeBOro yNMOTHEHUS Hacoca Takow Xe Kak 1y
anactomepa ynnotHeHus Bana. Ecnn Heobxogum
ApYyron martepuvan HenoABMXKHOIO KOMbLEBOro
YNINOTHEHNS Hacoca, ero MOXHO BbibpaTb B
COOTBETCTBUU CO CreayroLlen Tabnuuen.

O6paTtnte BHUMaHMe, YTO MaTepuarnsbl, 4OCTYMNHbIE ANs
KONbLEBbLIX YNNOTHEHUI 1 1 2, 3aBUCAT OT anacTomepa
nepBUYHOro yNnoTHeHnsa Bana. Matepumansi,
OOCTYMHbIE A1 KONbLEBOrO YNNOTHEHMSA 3, 3aBUCSAT OT
anactomepa BTOPUYHOrO YNMOTHEHWS Bana.

MaTepuan HenoABUXHOIoO
KONbLEBOro ynnoTHeHus
Hacoca

& e
ER $
~ >
[=} = X o o] =
o x ™ w z X
w ™ [ o T [
AnacTomep ynnoTHeHus Bana E F K M X v
E EPDM . - - - - -
F  FXM (Fluoraz®) e o - . - e
K FFKM (Kalrez®) « - e o o o
MopaBuxkHbIe KoMbLEBbIE
y YNIOTHEHMS - u3 FFKM R _ . . . .
(Karlez™), a HenogBwxHble -
n3 PTFE
V. FKM (Viton®) - - - - - e
X HNBR - - - - . -

Mpumep 1: IBoHOE YNNOTHEHMUE CO
CTaHAapPTHbIMU YNIIOTHEHUAMMU

Ecnu nogsumxHoe KonbueBoe ynroTHeHME B
nepBnYHOM ynnoTHeHuun Bana umeet kog K (FFKM), To
HenoABWXHbIE KONbLeBble YNNOTHEHNUS 1 1 2 mMoryT
mmetb kog "E", "M", "X" unn "V", BMecTo KonbLeBOro
ynnotHeHus "K" no ymonyaHuio.

Ecnv nogBuxHoe KonbLEBOE YNNOTHEHNE BO
BTOPMYHOM YNIOTHEHWUW Bana umeet kog E (EPDM), To
MaTepuanom no yMOmnyaHuio Ans HenogBm>XHOMo
KONbLIEBOro YNnoTHeHUsa Hacoca 3 6yanet EPDM.
AnbTepHaTUBHbIE PE3UHOBbLIE MaTepuarnbl
HEOCTYMHbI.

GRUNDFOs %
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Mpumep 2: IBOMHOE YNIOTHEHUE C KAPTPUOKEBbLIM
yNnoTHeHnem

Ecnun noaBmxHOE KomnbLEBOE YNNOTHEHNE B
KapTpuakeBoM ynnotHeHun umeert kog K (FFKM), 1o
HenoaBWXHbIE KOMbLEBbIE YNNOTHEHNst 1 1 2 Hacoca
moryT umetsb kog "E", "M", "X" unun "V" Bmecto
KonbLeBoro ynnotHeHnsa "K" no ymonyaHuio.

KonbueBble ynnoTHeHUs Hacoca ans
pa3nUYHbIX BAPpMAHTOB YNNOTHEHUA

B cneoywwmnx pasgenax nokasaHbl KonbueBble
YNNOTHEHNA B KaXXO0M U3 nogaepXxmnBaeMblxX
ynnotHeHui. Kaxgoe ynnoTHeHue npeacTaBneHo
KOOOM.

Kop Takxe sBnsieTcsa 4yacTblo 0003Ha4YeHUs Moaenu.

Kop YnnoTHeHue Bana

OpaunHapHoe ynnoTHeHune

CanbHukoBoe ynnoTHeHne

OpaunHapHoe KapTpuaxeBoe ynnoTHeHne
[BOViHOE KapTpMaXeBOe yNnoTHeHne
[BonHoe ynnotHeHune Tmuna "back-to-back"
[BonHoe ynnoTtHeHue Tuna "tandem"

T O[O|0O|B ®»

NKG 50-32 -126 1 A1 F 2 N V S BAQV

HenoasuxHoe konbLeBOe yNnnoTHeHWe Ans
ynroTHeHun ¢ kogom "S n B"

KonbueBoe
ynnoTtHeHue 1

Konbuesoe
ynnoTHeHue 2

TMO05 0511 1211

Puc. 57 HenogBuxHble KonbLueBble YNIOTHEHUSI Hacoca
Ons ynnoTHeHui ¢ kogom "S" n "B"
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NBE, NBGE, NKE, NKGE

HenoaBuxHble KonbLeBble YNIOTHEHUA Hacoca
Ans ynnotHeHun c kogom "C, D, O u P"

- KonbueBoe
ynnotHeHwue 1

Konbuesoe
ynnoTHeHune 2

/
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ynnoTtHeHve 3 Kog P

Puc. 58 HenoagsuxHble KonbLeBble YNIOTHEHUS Hacoca
Ans ynnotHeHun ¢ kogom "C, D, O u P"

MaTtepuanbl npo6ku Hacoca

Puc. 59 Mpobkn Hacoca

Hacocbl nocTasnsoTcs ¢ npobkamu 13 TOro xe
maTepwvana, 4To 1 Kopnyc Hacoca. TeM He MeHee,
maTepuan ynrnoTHeHuUs 3aBUCUT OT maTepuana
kopnyca Hacoca. CMoTpuTe Tabnuuy Huxe.

TMO05 0512 1211

TMO05 2409 5011

Hacocbl us

YyryHHble HacocCbl ~
yry HepXxaBewLlwen ctanu

CwunukoHoBas nacrta
RTV112

Marepuan

YNIoTHeHMs TecnoHoBas neHTta

MoawunnHMKNM Hacoca

GrA8471

Puc. 60 KoHCTpyKuMsa NOAWNUMHUKA NS TSXKENbIX YCNOBUiA
akcnnyaTaumm

MoALWMMHMKM B KPOHLUTEWHE NOALWUNHUKA ABNSAOTCS
Hecywmmun komnoHeHTamu Hacoca NK, NKG kak npu
paboTe Hacoca, Tak U Npu ero NPocToe.

Ycunus, BosgencTByoLMe Ha NOALWMWMNHUKN

Ha nogwvnHukn Bo3aencTByOT ABa TMNa YCUNum;
paguvanbHble U OCEBbIE.

PapunanbHble ycunus, Bo3gencTeyoLme Ha
NOALUMMHMKK, B MEPBYI0 OMepeab MornowarnTcs
noALWNNHUKOM, KOTOprI7I 6nuxe Bcero HaxoguTc4a K
paboyemy konecy. O6a LapuKoBbIX pagnanbHbIX
noALIMMHMKA U PONMKOBbIE MOALNMHUKM
npeAHasHavyeHbl A4Na pagvanbHbIX Harpy3ok, OgHaKko
POSMKOBbLIN MOALUMMHUK, NpeAHa3HauYeHHbIN Ans
TSKENbIX YCNOBUI 3KCnnyaTaumm paboTaer gonblue,
4yem LuapVIKOBbII7I pa,uvlaanbuZ noALLNNHUK.

OceBble ycunus nornowarnTcsa NOSLLMMHUKOM,
KOTOPbIN HaxoANTCa Aanblue oT paboyero Komneca.
LLlapnkoBbIN NOALMNHNK CTAHAAPTHOW KOHCTPYKLUUN He
npegHasHavyeH AnsA 0ceBblX HArpy3oK, 0gHaKo Ans
3TOro NpefHasHayeHbl ABOWMHbIE paguanbHO-yNopHble
noaLWmMnHMKN. Takum o6pasom, BbIGOP KOHCTPYKLMNK
NOALUMMHMKA - CTAHAAPTHON NNV ANS TSXenblX
YCIOBUIA 3KCnyaTaumm - 3aBUCUT OT OCEBbIX YCUITUNA.

OceBas Harpy3ka pa6oyero koneca - Focegag

Harpyska paﬁoqero Koneca

OceBas Harpyska, Bo3aencTByloLlasa Ha paboyee
Koneco, 6blna u3aMepeHa Ans BCel Cepun HacoCoB.
OceBas Harpyska ¢ paboyero korneca Moxet nméo
TonKaTb, NGO TAHYTL Ban.

Ycunue Ha Bxopae - Fgyon

Ycunuve oT faBneHus Ha Boge - ycunue,
BO34eNCTBYOLLEE Ha obnacTb Topua Bana. Cm.
Ycunue om daeneHus Ha exode Ha cTp. 55.

GRUNDFOS %
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OceBoe ycunue

OceBoe ycunue - cymma ycunuin oT AaBreHns Ha
BXOAE M OCEBOW Harpysku oT paboyero Koneca Bo
BpemMs paboTbl Hacoca.

FOCGBOE= FHarpysKa pa6oqero Koneca + FBXOD,

MonoxuTtenbHoe 3HauYeHne Focegoe NOKA3bIBAET, UTO
cuna oTTArMBaeT Ban OT aneKkTpoABuUraTens.
OTpuuaTenbHoe 3HaveHue Fgepoe MOKA3bLIBAET, YTO
cuna TornkaeT Ban K ANeKTPOABUraTernio.

OTTArnBaer (+)

-4
= — et |

. L47< J 1

Tonkaer (-)

d5

TMO03 0233 4504

Puc. 61 HanpasneHue ycunuii, BO34eNCTBYOLWMX Ha
noaLNMHUKK

KOHCprKLWIVI noawnnHUKOB

Grundfos npeanaraet gse pasfnun4yHble KOHCTPYKLUMU
noalwnnHuKa.

CTaHp,apTHail KOHCTPYKUUA noaLlLUNnHUKa

CTaHgapTHast KOHCTPYKLUMS NOALIMMHMKA COCTOUT ABYX
LIapUKOBbIX paguanbHbIX NOALWMWMNHUKOB C
KOHCUCTEHTHOW CMa3Kowm (Ha BECb CPOK
aKkcnnyataumm).

d5

—
TMO03 0233 4504

Puc. 62 CtaHpapTHasi KOHCTPYKUMUSI NOALIMNHUKA

KoHcTpyKuMs nogwmMnHuKa AnA TsXenbiX yCNOoBUM

aKkcnnyartauum

KoHCTpyKUMS noglwmnHuKka ans TsHKenbIX YCroBun

aKcnnyaTtauum COCTOUT U3 CneayoLwmx aIeMeHTOB:

*  UMNUHAPUYECKUIA POSTMKOBbLIN MNOALIUMHUK, HECYLL NI
OonbLUy YacTb paguanbHOM Harpy3ku (MOALMMHUK
onvxe Bcero k paboyemy konecy)

* [Ba pagunanbHO-ynopHbIX NOALIUMHMUKA, HECYLLINX
OCEBYI0 Harpysky Ha Bar.

TMO05 2196 1918

Puc. 63 KoHcTpykumsi nogwmnHuka ans TsHKenbiX yCrnoBumn
akcnnyaTaumm

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

MoawmnHuku onga paboTbl B TSXENBIX YCNOBUAX MOTYT
ObITb NMMOO C KOHCUCTEHTHOM CMa3Kol, NNGo ¢
MacnsaHon cmaskon. Cm. puc. 64, 65, 66 n 67.

JocTynHble KOHCTPYKLMK nogwunHukoB ans NK,

NKG
KoHcTpykumsa nogwmnHuka
ds Ona Taxenbix
CraHpgapTHas ycnoBui
[mm]
aKkcnnyarauumu
NK NKG NK NKG
24 . . - .
32 . . - .
42 . . - .
48 . 3 - .
60 . . - .

KoHCTpyKUuun nogLmnnHUKOB MOXHO BbiGpaTth B
Grundfos Product Center npu BbiGope Hacoca.

MoAWNNHUKNA C KOHCUCTEHTHOW CMa3KoW (TONbKO
ANA TAXenbIX YCINOBUN 3KCNyaTaLuum)

[i1Be aBTOMaTU4eCckMe MacreHKn HenpepbIBHO B
TeyeHue roga nogatT CMasKy U3 CMa3ouHbIX
kapTpuaxen. MNocrne onopoXxXHeHUs KapTPUOKM
HeobXxoanuMo 3aMeHUTb.

Puc. 65 KpoHwWwTenH nogwmnnHUKOB C LUNMHAPUYECKUM

PONUKOBBLIM NOALLMMHUKOM U ABYMS
paaunanbHO-yNopHbIMU NOALLIMIHUKaMU,
cMmasblBaeMbiMU aBTOMaTUYECKMMU MaciEHKaMu
OISl KOHCUCTEHTHOW CMa3ky (CMasovHbIMU
KapTpuaxamm)

GrA8612

TMO4 4328 1918



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

MoawunnNHMKK ¢ MacnsiHOM CMa3Komn

YpoBeHb Macna BHYTPU KPOHLUTENHA NOALINMHUKA
KOHTpOnuMpyeTcs 1 Bcerga nogaepKMBaercst Ha
NpaBuUMbHOM YPOBHE C NMOMOLLbIO MacieHKn
MOCTOSIHHOW CMa3KW.

PekomeHayeTcs ucnonb3oBaTe NOALIMMHUKA C
MacrsiHON CMa3sKol A5t NPUMEHEHUS NPU BbICOKUX
TemMnepaTtypax, Tak kak kak Macno nomMoraeTt oTBOAUTb
TENNo OT NOALUMIMHUKOB Yepes KPOHLLTENH
MOALUMIHMKA B OKPYXXaloLLyo cpeay.
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Puc. 67 KpoHLITelH NOALIMNHMKA C POMMKOBbIM

NOALUUMHUKOM U ABONHBIMU

pagvanbHO-ynopHbIMU MNOALLMMHUKaMN C

MacrisiHon cMasKkom

WHTepBanbl 3ameHbl Macna
Temnepatypa HavyanbHas Mocnepytowme 3aMmeHbl
noAawUNHUKOB
[°C] 3aMeHa macna macna
0o 70 Kaxpable 4400 yacos
Yepes 400 yacos
OT1 70 po 90 P Kaxgble 2200 yacoB

Bbi60p KOHCTPYKLUMM NoALWINNHUKA
Hacoca

Mpu BbIOOpPE KOHCTPYKUMW MOALLIMMHUKA BaXHYO pOIb
urpaet psag daktopos. Bce aTu hakTopbl CBsI3aHbl C
YCNOBWSIMY 3KCMyaTaumm Hacoca 1 AOMXKHbI
NPUHUMATBLCSA BO BHMMAHME A0 YCTaHOBKU Hacoca.
BeinonHute cnepytoulee:

1. Onpegenute pasmep Hacoca 1 KonmM4yecTBO
MOMIOCOB.

2. PaccunTtanTte ycunus, BO34eUCTBYOLWMNE Ha
NOALUUMHMK (CM. HUXE).

3. Bbibepute NpaBunbHYy0 KOHCTPYKLMIO NOALINMHUKE
AN BalUX YCNOBUA MPUMEHEHWS, CPaBHUB YCUNNS,
BO3[ENCTBYIOLUME HA MNOALUMUMHUKMN, C YCUMUAMN,
KOTOpble MOryT BblAepxaTb AaHHbIE KOHCTPYKLNU
NOALLMMHMKOB.

Mpumep 1

(1) onpepennte pasmep Hacoca U KONMMYeCcTBO
MomMCOoB.

Insa npumepa BbIbpaH NKG 50-32-125, 2-nontocHbIn.

(2) PaccuuTante ycunus, Bo3gencreytowme Ha
NOALUMMHMKMN.

FOCQBOG = FHarpyaKa pa6oqero Koneca + FBXOD,

OceBas Harpyska pabouero koneca

[H]

Tun Hacoca 2- 4- 6- Mopens
. . . MoAlWUNHUKa
MOJIOCHbIA NONIOCHbLIA MOJOCHBLIN
QMVIH QOI‘IT QMVIH QOI‘IT QMVIH QOI‘IT
6308
-32-12 12 14 24 24 - [
50-3 ° ° ° 8 0 NU207/7207

Mpw onpegenenun ycunusa Harpysku paboyero koneca
no Tabnuue Bbibepnte HanbonbLuee 3Ha4YeHNe
Harpy3ku pabouyero koneca.

B naHHoMm npumepe Fyarpyaa paGouero koneca = 914 H.

[aBneHune Ha Bxoae coctaBndeTt 3 6ap.

CornacHo Tabnuuam Ha cTp. 8 guameTp Bana d5
Hacoca 50-32-125 cocTtaBnseT 24 mm. Tabnuua Huxe -
3TO YacTb Tabnuubl U3 pasgena Ycusnue om 0aesneHusi
Ha exode Ha cTp. 55.

ds DOuametp Ycunue ot aaBneHus Ha Bxoge [H]

[Mm]  Bana [MMm]

1 6ap 10 6ap 20 6ap
24 28 -62 -620 -1240

CornacHo Tabnuue ycunue oT JaBneHus Ha BXO4e
cnepytwoulee:
Faxon= 62 Hx 3 =-186 H

N3 atoro nonyyvaem Fgeepoe = 914 + (-186) = 736 H.
MonoxwuTtensHoe 3HaveHne Fyggpoe O3HAYAET, UTO
ycunue oTTArMBaeT Ban oT aneKkTpoasuratens.

(3) CpaBHuTe ycunue, BO34eNCTBYOLLEE Ha
MOALLMMHWKN, C HAarpy3KoMn, KOTOPYIO MOFYT BblAepxaTb
KOHCTPYKLMWN MOALLMMHMKA.

GRUNDFOS %%
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1. ObpaTute BHUMaHWE Ha AOCTYMNHbIE MOgEeNn
MOALLMMHMKOB.

OceBas Harpy3ka pa6oyero koneca

[H]

Tun 2. 4- 6- Mogenb
Hacoca . 9 . nopwunHuKa
MONIOCHbLIW MONIOCHBLIA MOMCHBLIN
QMVIH QOI‘IT QMMH QOI'IT QMIIIH QOI'IT
- - 6308
50-32-125 912 914 248 240 - - NU207/7307

2. Hangute aty mogenb NOALWNMHMKOB B Tabnuue, roe
nokasaHa CB3b MexAy NoaXOASLLMM CPOKOM
CNyX06bl U COOTBETCTBYHOLLUM MaKCMManbHbIM
0CeBbIM ycununem Ha nogwunHukn. Cm. Tabnuuy Ha
cTp. 57.

g Cpok cnyx6bl [YacoB]
=
g ] 17 500 50 000 100 000
g |§
Mogenb % %’E AnekTpo-
noawunHuka | = € & | ABMUraTenb | MakcumansHoe ocegoe
sS8|E5 ycunue
IS |35
FT|Ex [H]
o S %
S| a3
= =
rd|ow
Ik
orc | x E
2-nontocHeln | 3150 - -
6308 . 4-nontocHbin | 3800 - -
6-NONIOCHbIN - - -
2-nontocHuIi | 5600 4000 3150
NU207/7207 e |[4-nontocHbli | 6800 5000 4000
6-NONIOCHBIN - - -

3. CpaBHuTe oceBoe ycunue 736 H c
MaKCMMarnbHbIMW OCEBbLIMU YCUMUSAMU ANS
2-NOMCHOro ANeKTpoABMraTens u 3Ha4eHnamMun ans
06enx KOHCTPYKLUNA MNOALLUMHUKOB.

CrtaHpapTHas KOHCTPYKUMUA noaLlNNHUKa

OceBoe ycunue 736 H HMxXe MakcMMarnbHOro 0CeBoro
ycunus onsa cpoka cnyx6sl kak 17 500, Tak u 50 000
Yyacos.

OTO 03HayaeT, YTO CPOK Cnyxbbl cTaHAAPTHBLIX
MOALLMIMHMKOB B TakoW cuTyauun byaeT coctaBnsATb
MuHumym 50 000 yacos, ecnu Hacoc paboTaeT B
naeanbHbIX ycnosusx (Temneparypa Huxe 70 °C, 6e3
WHTEHCUBHbIX BUBpauuii B npoLecce aKkcnnyaTaumu,
XopoLuas COOCHOCTb ABUratens u Hacoca, 1 T1.4.).

B uenom, c Te4eHMeM BpeMeHU cMa3ka NOALIUMHUKOB
yxyawaetcs. 1o Heln MOXHO cyanTb 06 ycnoBmsax
akcnnyaTauuu. Ecnn ycnosus akcnnyaTtaumm
naeanbHbl, CPOK Cryx0bl Byaet 6nn3ok K 3HaYeHUsAM,
yKasaHHbIM B Tabnuue. Ecnun ycnosusa akcnnyaraumm
6onee TAXenble, 3TO OTPMLATENBHO CKaXeTcs Ha
CpOKe cry0bl.

KOHCprKLl,VIH noAwunnHUKa AanAa TaXxenbixX ndOBMﬁ
JKcnnyatauunun

OceBoe ycunue 736 H HMxXe MakCMMarnbHOro 0CeBoro
ycununa Ans BCeX CPOKOB CNYXObl. ATO 03HAYaEeT, 4To B
JaHHOW cUTyaunu NOALUIMMHUKA, NpegHa3HaYeHHble
ONs TEKenbIX YCNoBWIA aKcnnyartauuum, 6yayt nMeTb
OY€eHb MPOAOIKUTENBHBIA CPOK CMYXObl, MUHUMYM
100000 4acos.

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

3aknroueHue

Ecnu ycnosus akcnnyaTtaumm crnoxHsle, ANs Hacoca
NKG 50-32-125 HeobxoaMmMo BbIOpaTb KOHCTPYKLUIO
NoALIMMHMKA AN TSKENbIX YCNOBUIA aKcnnyaTaunm.

[ins HacocoB, yCTaHOBMEHHbIX B OTAANEHHbIX
pavoHax, rage HagexXHoCTb ABNSETCH KIoYeBbIM
akTopoM 1 obcnyxmBaHMe OCyLLECTBASETCA TONMbKO
OOWH pas B rof, KOHCTPYKUMSA NOALIMMHMKA NS
TSXKenNbIX YCNOBUIN 3KCNyaTaumm, ocHalleHHas
CMa3oYHbIMWN Macnamu, Takke MoxXeT bbiTb
NPaBWIIbHLIM PELUEHUEM.

Ecnn Hacoc ycTaHOBMEH B MecTe C fierkum JOCTynom
ANS 3annaHnpoBaHHOIO 0BCMYXMBaHUS U C XOPOLLUMMU
paboynmu ycnosmsamu, B 6onbLUINMHCTBE Cnyvaes
MOXXHO UCMONb30BaTb CTAHAAPTHYIO KOHCTPYKLMIO.

Mpumep 2
(1) onpepenunte pasmep Hacoca U KOMYecTBO
MOtOCOB.

Ons npumepa BbI6paH NKG 200-150-315,
2-NONCHBIN.

(2) Paccuntante ycunus, Bo3gencTByoWmMe Ha
NOALUMMHUKMN.

FOCQBOG = FHarpysKa pa60~4ero Koneca + FBXOA

OceBas Harpy3ka pabouyero koneca [H]
Mogenb

Tun Hacoca 2-NONKOCHbLIN 4-NOMOCHLIA 6-NONIOCHLIA nogwun-

HUKa
QMMH Qon'r QMVIH Ql:)n'r QMVIH Ql:)n'r

6312
200-150-315 9005 8529 3449 2993 3449 2993 NU213/72
13

Mpu onpeaenexHnmn ycunus Harpysku paboyero koneca
no Tabnuue Bbibepnte HanbonbLLee 3Ha4YeHNe.

B naHHoM npumepe Focegaq warpyska pa6ouero koneca =
9005 H.

[asneHune BcacbiBaHnA B cucteme coctaensieT 10 6ap.
CornacHo tabnuuam Ha cTp. 8 guameTp Bana d5
Hacoca NKG 200-150-315 coctaBnset 48 mm.
Tabnuua HUXe - 3TO YacTb Tabnuubl U3 pasgena
Ycunue om daeneHusi Ha exode Ha cTp. 55.

ds Luametp Ycunue ot paBneHus Ha Bxopge [H]

[mM]  Bana[mm]

1 6ap 10 6ap 20 6ap
48 55 -237 -2370 -4740

CornacHo Tabnuue ycunue oT gaBrieHUs Ha BXode
BbIMMSAAMT creayownM obpasom:

Faxog= 2370 H

N3 aToro nonyvaeM Fyeepoe = 9005 +(-2370) = 6635 H.
MonoxuTenbHoe 3HavYeHne Fygpoe NOKA3bIBAET, YTO
ycunue oTTsrMBaeT Ban OT aneKkTpoaBuraTens.

(3) CpaBHuTe ycunue, BO34eNCTBYOLLEE Ha Ban, C
ycunmem, KoTopoe MOXET BblAepXaTb KOHCTPYKUNS
NoALUNMHKKA, Y4UTbIBast CPok cnyx6bl 17500 yacos
unun 100000 vacos.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

1. ObpaTute BHUMaHWE Ha AOCTYMNHbIE MOgEeNn
MOALLMMHMKOB.

OceBas Harpy3ka pa6ouyero koneca [H]
Mogenb

Tun Hacoca 2-NoNKCHbIA 4-NONOCHbLIN 6-NONMIOCHbLIA NoAwWwunn-

HUKa
QMVIH QOI1T QMI‘II'I QOHT QMVIH QOI'IT

6312

200-150-315 9005 8529 3449 2993 3449 2993 NU213/72

13

2. Hangure aTy Mmogenbs nogwmunHMKOB B Tabnuue, rae
nokasaHa CBfi3b MexXxay NoaXOoAsiLLUM CPOKOM
cnyx06bl 1 COOTBETCTBYOLLUM MakCMMarbHbIM
OCEBbIM yCUIIMEM Ha noAwunHuku. Cm. Tabnuuy Ha
cTp. 57.

H CpokK cnyx6bl
Fl [yacos]
i
E. 17 500 50 000 100 000
c
= ® O
: |§5
i E s
Mogenb 2 s 3 | 9nekrpo-
noAwuWnHuka | © ag ABUratenb
z o0 MakcumansHoe oceBoe
= c > ycunue
R | & X
s8|sS3 [H]
Is|JTIo
Er|x0o
Q= > x
gS|EF
3ok
HH:
Oc | g
2-nontocHuln | 6250 3500 -
6312 . 4-nontocHein | 8100 4550 -
6-nontocHbIn | 8750 4900 -
2-nontocHbin | 12050 8500 6750
NU213/7213 e |4-nontocHblii | 15200 10600 8500
6-nontocHbIi | 16300 12300 9700

3. CpaBHuTe oceBoe ycunue 6635 H ¢
MaKCMManbHbIMW OCEBbLIMU YCUMUSMU ANS
2-NOMCHOro ANeKTPoABUraTens u 3Ha4eHnamMu ons
06enx KOHCTPYKLUNA MOALLINMHUKOB.

CrtaHpapTHas KOHCTPYKUUA noaLlNNHUKa

OceBoe ycunue 6635 H Bbilwe, 4yeM MakcMmanbsHoe
oceBoOe ycunue ansi cpoka cnyx6ul kak 17500 Tak n
50000 vacos.

OT0 03HauaeT, YTo CpPoK Cnyxbbl CTaHAAPTHbIX
NOALUUMHMKOB B TAKOW CUTyaL MU COCTaBUT MEHee
17500 yacos.

KOoHCTpYyKUMA nogwunHuKa Ans TSXeNbIX YCNOBUN
3KcnnyaTauum

OceBoe ycunue 6635 H Huxe MakcumanbHOro 0CeBOro
ycunus Ans BCex CPOKOB Crnyx0bbl. ATO 03HaYaeT, YTo B
OaHHOW CUTyauuy NOALUMMHUKA, NpegHa3HavYeHHble
ANSA TAXKenbIX YCNoBuWW akcnnyartauum, byayT nmeTb
OYeHb NPOJOIMKNTENbHbIA CPOK CNYX6bl, MUHUMYM
100 000 4acos.

3aknroueHue

B ngeanbHbIX YCNoBMsAX 3KCMyaTaumMm Hacoc

NKG 200-150-315 nogBepXeH BbICOKO OCEBOM
Harpyske, N0O3TOMY CTaHAapTHbIE NMOALUNMHUKN
oGecnevmBaloT CpaBHUTENBHO KOPOTKUI CPOK CINYXObI.
B aTom cnyyae Heob6xoaumo BbIGpaTbh KOHCTPYKLMIO
noaLMmHMKa ANs TSHXKENbIX YCNOBUIM dKCnyaTauum.

[lna HacocoB, YyCTaHOBMEHHbIX B OTAANEHHbIX
palioHax, rae HagexXHOCTb ABMAETCA KMoYeBbIM
akTopoM 1 06CnyXunBaHNe OCYLLECTBNAETCA TONbKO
OOWH pa3 B rof, KOHCTPYKUMA NOALIMMNHMKA ONS
TSKENbIX YCINOBUIM 9KCMyaTaumm, oCHalleHHas
CMas0o4HbIMW Macrnamu, TaKke MoXeT BblTb
npaBUNbHbLIM peLleHnem.

[aHHble ons BbIGOpa KOHCTPYKLUU
noagwnHUKa
Ycunue ot gaBneHusi Ha Bxoae

B Tabnuue HWxe 06bsACHAETCA BMNUsSIHWE AaBeHus Ha
BXOAE Ha TopeL, Bana (Tornkawuwee ycunue).

ds? LuameTp Ycunue ot nasneHuns Ha exoae [H]

faml Bana [mMwm] 1 6ap 10 6ap 20 6ap
24 28 -62 -620 -1240
32 38 -115 -1150 -2300
42 48 -181 -1810 -3620
48 55 =237 -2370 -4740
60 60 -283 -2830 -5660

1) [OononHuTenbHy MHOPMaLMIO O CEPUM HACOCOB U pa3Mepax
BanoB CM. Ha cTp. 8.

OceBas Harpyska pa6oqero Koneca

OceBas Harpyska, noctynatowias ¢ paboyero koneca

BO Bpemsl paboTbl Hacoca, Gbina nsmMepeHa ans Bcemn

CEepVM HacoCOB.

YCnoBusi UCMbITaHUA OCEBOWN Harpysku:

» Bce namepeHuns NpoBoaATCA Npu AaBMNEeHUN Ha
Bxoge 0 6ap.

* MN3mepeHns Npon3BoaAaTCs Ha UCMbITaTENbHOM
CTeHAe C ropusoHTanbHOM YCTaHOBKOW Hacoca.

+ Bce 3HayeHus BbINONHAWTCA Ans
anekTpoasuratens 50 4 n TemnepaTypbl
noawwunHukos 70 °C.

PaccmoTpeHbl ABe paboune cutyauumn: MUHUManNbHO
gonyctumbin pacxog (Quuy) U ONTUManbHBIN Pacxoq
(QOI'IT)'

BaxHble 3aMeyaHuA:

[nsa nacocos 60 'y makcMmanbHoe oceBoe ycunue
coctaBnseT 95 % OT aHanoOrM4YyHoro 3Ha4YeHus ans

50 Iy,

YMeHbLUanTe MakcumanbHy oceByto cuny Ha 5 % npwu
KaXaom nosblleHun TemnepaTypbl Ha 5 °C Bbiwe

70 °C.

He pekomeHayeTcs akcnnyaTnpoBaTtb HAcoc, ecnu
Temneparypa noglwunHuka sbiwe 110 °C.

GRUNDFOS %

55

Hacoc
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OceBas Harpy3ka pabouero koneca - NK, 50 'y

MonoxuTtenbHoe 3HavyeHne ykasblBaeT Ha 3HaYeHne
"TAHYTB", OTpMUaTensHoe 3Ha4YeHNe yKasbiBaeT Ha

3HaveHune "TonkaTe". Cm. puc. 61.

OceBas Harpy3ka pa6oyero koneca [H]

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

OceBas Harpy3ka pabouero koneca - NKG, 50 I'y

MonoxuTenbHoe 3Ha4YeHne yKasblBaeT Ha 3HaYeHne
"TAHYTB", OTpMUaTenbHOEe 3Ha4YeHne yKka3biBaeT Ha
3Ha4yeHue "TonkaTe". Cm. puc. 61.

OceBas Harpy3ka pa6oyero koneca [H]

Tun 2-NONKCHbIA 4-NONKCHLIN 6-NONKCHLIN n;nj::-
Hacoca HnKa
QMVIH QOI'IT QMVIH QOI1T QMVIH QOI1T
32-125.1 894 779 227 191 - - 6306
32-125 912 914 248 240 - - 6306
32-160.1 835 775 227 193 - - 6306
32-160 211 323 55 70 - - 6306
32-200.1 943 1033 264 285 - - 6306
32-200 -816 -279 -225 -66 - - 6306
32-250 -2073 -1520 -310 -212 - - 6306
40-125 375 329 85 76 - - 6306
40-160 463 513 88 125 - - 6306
40-200 -248 -12 -90 1 - - 6306
40-250 -219 27 1 69 - - 6308
40-315 136 119  -977 -1095 - - 6308
50-125 583 511 151 131 - - 6306
50-160 577 673 164 190 - - 6306
50-200 580 475 108 136 - - 6306
50-250 488 1152 -50 67 - - 6308
50-315 25 20 1566 1109 - - 6308
65-125 639 710 154 170 - - 6306
65-160 415 524 94 131 - - 6306
65-200 110 313 60 103 - - 6306
65-250 1840 1075 262 286 - - 6308
65-315 1236 2454 90 104 - - 6308
80-160 522 782 182 262 - - 6306
80-200 -1712  -445 76 145 - - 6308
80-250 72 321 142 209 - - 6308
80-315 -349 723 6 198 - - 6308
80-400 - - 61 175 - - 6310
100-160 1498 1568 281 285 137 154 6306
100-200 44 752 22 380 22 380 6308
100-250 3244 2732 460 490 225 241 6308
100-315 -14 1012 30 556 30 556 6308
100-400 - - 2775 3138 1425 1816 6310
125-200 1571 2150 384 773 215 298 6308
125-250 2770 2664 765 710 765 710 6308
125-315 4933 3628 1364 1276 1364 1276 6310
125-400 - - 2763 2859 1204 1400 6310
125-500 - - -2202 -521 -586 -448 6213
150-200 1185 1082 292 334 292 334 6308
150-250 11575 6852 3493 2723 1348 1098 6310
150-315.1 6438 3963 5417 3968 2156 1517 6312
150-315 - - 3449 2993 3449 2993 6310
150-400 - - 3546 3338 1599 1103 6310
150-500 - - 6836 5127 2399 1568 6213
200-400 - - 5292 3496 1784 1412 6312
200-450 - - 6726 5984 2398 2213 6312
250-350 - - 8039 4867 3536 2142 6312
250-400 - - 15807 9774 4284 2842 6312
250-450 - - 6511 4842 2667 2354 6213
250-500 - - 11335 8069 4987 3550 6213

GRUNDFOs %

Mogenb
Tun Hacoca  2-NOMIOCHbLIN(4-NOMNIOCHBLIN(6-NOMIOCHLINA  NoAWwMn-
QMVIH QonT QMVIH QonT QMVIH QOHT e
50-32-125.1 894 779 | 227 191 - - %
50-32-125 912 914 | 248 240 - - %
50-32-160.1 835 775 | 227 193 - - %
50-32-160 211 323 | 55 70 - - %
50-32-200.1 943 1033 | 264 285 - - %
50-32-200 -816  -279 | -225 -66 - - %
6409
50-32-250 -2073 -1520| -310 -212| - " "NU209/7209
65-50-125 375 329 | 85 76 - - %
60-50-160 463 513 | 88 125 - - %
65-40-200 -248  -12 | -90 1 - - %
6409
65-40-250 -219 27 1 69 - T NU209/7209
4
65-40-315 136 119 | -977 -1095| - - %
80-65-125 583 511 | 151 131 - - %
80-65-160 577 673 | 164 190 - - %
80-50-200 580 475 | 108 136 - - %
6409
80-50-250 488 1152 | -50 67 - ~ TNU209/7209
6409
80-50-315 -684 -896 | 1566 1109 | - " NU209/7209
6308
100-80-125 639 710 | 154 170 - - W
6409
100-80-160 415 524 | 94 131 - " "NU209/7209
6409
100-65-200 110 313 | 60 103 - " NU209/7209
6409
100-65-250 1840 1075| 262 286 - " NU209/77209
1
100-65-315 1236 2454 | 90 104 | - - m
6409
125-80-160 522 782 | 182 262 - " NU209/7209
6409
125-80-200 -1712 -445| 76 145 - " NU209/7209
4
125-80-250 72 321 | 142 209 - - %
125-80-315 -349 723 6 198 - - %
6311
125-80-400.1 -3035 -3132| - - - T TNU21T211
12
125-80-400 2935 1073 | - - - - m
125-80-400 - - | 81 75| - - %
6409
125-100-160 1498 1568 | 281 285 | 137 154 NU209/7209
4
125100200 44 752 | 22 380 | 22 380 %




NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

OceBas Harpy3ka pa6ouyero koneca [H]

Cpok cnyx6bl NOAWMNNHUKOB BO B3aMMOAEeNCTBUMN
C MaKCUManbHbIM OoceBbIM ycunuem - 50 Ny

C'raHAap'rHan KOHCTPYKUUS NOALIUMHUKA

KOHCprKLIMﬂ noAawunnHUKa Ang Taxenbix

Cpok cnyx6bl

[4acoB]

17 500 50 000

100 000

Mopaenb
Tun Hacoca  2-NOMIOCHLIN|4-NONIOCHLING6-NOMNIOCHLIA  NoALWMUn-
HUKa
QMI»‘IM QOI'IT QMMH QOI'IT QMI»‘IM Q(JI1T
6311
125-100-250 3244 2732 | 460 490 | 225 241 NUZTI72T
125-100-315 -14 1012 | 30 556 | 30 556 L
NU211/7211
125-100-400 - - 2775 3138|1425 1816L
NU211/7211
6409
150-125-200 1571 2150 | 384 773 | 215 298 “NU209/7209
150-125-250 2770 2664 | 765 710 | 765 710 L
NU211/7211
150-125-315 4933 3628 | 1364 1276 | 1364 1276L
NU211/7211
150-125-400 - - 2763 2859 | 1204 1400$
NU211/7211
6313
150-125-500 - - -2202 -521 | -586 -448 NUZ137313
6409
200-150-200 1185 1082 | 292 334 | 292 334 “NU209/7209
200-150-250 11575 6852 | 3493 2723 | 1348 1098$
NU211/7211
200-150-315.1 10121 7261 | 5828 4081 | 2270 1700L
NU213/7213
200-150-315 9005 8529 | 3449 2993 | 3449 2993L
NU213/7213
6312
200-150-400 - - 3546 3338|1599 1103 NU213/7313
200-150-500 - - 6836 5127|2399 1568A
NU213/7213
250-200-400 - - 5292 3496 | 1784 1412L
NU213/7213
250-200-450 - - 6726 5984 | 2398 2213£
NU213/7213
300-250-350 - - 8039 4867 | 3536 2142£
NU213/7213
300-250-400 - - |15807 9774|4284 2842 — 5312
NU213/7213
300-250-450 - - 6511 4842|2667 2354&
NU213/7213
300-250-500 - - 11335 8069 | 4987 3550 &
NU213/7213
OceBas Harpy3ka pa6ouero koneca [H]
Moagenb
Tun Hacoca 4-nNONIOCHbLIN | 6-NOMIOCHBLIN | 8-NONIOCHLIN noa-
WMMHUKA
QMVIH QOI'IT QMVIH Q0I1T QMMH Q(JI1T
350-300-305 15650 10950| 8370 5890 | 5042 3552 N7UZZ1133/

Mopenb S AnekTpo-
noALwMNHUKa 3 | aBurarens
= MakcumanbHoe oceBoe
2 ycunue
§ [H]
3]
S
3
8
>
2-MONICHBIN - - -
6213 4-nontocHblii | 8100 4550 -
6-nontocHbIn | 8750 4900 -
2-nontocHbin | 3100 1700 -
6306 ° 4-nontocHblid | 3400 1900 -
6-MONIOCHbBIN - - -
2-nontocHbin | 3150 1750 -
6308 ° 4-nontocHblid | 3800 2100 -
6-MONIOCHBIN - - -
2-nontocHbin | 5500 3100 -
6310 . 4-nontocHein | 7200 4050 -
6-nontocHbI | 8600 4800 -
2-nontocHbin | 5450 3000 -
6311 . 4-nontocHbln | 6950 3900 -
6-nontocHbIn | 7450 4200 -
2-nontocHbIn | 6250 3500 -
6312 . 4-nontocHein | 8100 4550 -
6-nontocHbI | 8750 4900 -
2-MONOCHbIN - - -
6313 . 4-nontocHein | 8100 4550 -
6-nontocHbI | 8750 4900 -
2-nontocHbin | 5550 3100 -
6409 . 4-nontocHblid | 6400 3600 -
6-MONIOCHbBIN - - -
2-nontocHbii | 5600 4000 3150
NU207/7207 e | 4-nontocHbin | 6800 5000 4000
6-MONIOCHbIN - - -
2-nontocHbii | 6900 4850 3850
NU209/7209 e | 4-nontocHbin | 8300 6100 4850
6-MONIOCHbBIN - - -
2-nontocHbii | 8700 6150 4850
NU211/7211 e | 4-nontocHbin | 11000 7750 6150
6-nontocHbIn | 10500 8800 7050
2-nontocHbIvi | 12050 8500 6750
4-nontocHblid | 15200 10600 8500
NU213/7213 ®  [6-noniockbiin | 16300 12300 9700
8-nontocHbii | 17600 13300 10500

GRUNDFOS %

57

Hacoc
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MpoBepka noAaLwMNHNUKa

MoBpexaeHne NoALWMUMHMKA ABNAETCA OQHUM U3
HanGonee pacnpocTpaHeHHbIX MexaHu4yeckux c6oes
TexHukn. OgHako, NoBpeXAeHWe NOALUUMNHMKA OBbIYHO
He MpoucxoauT cpasy, a pa3BUBAETCS C TEYEHUEM
BPEMEHU.

Moatomy B komnaHun Grundfos paspaboTtanu

KPOHLUTENH NOALUUMHMKA C yCTpONCTBaMu Ans

KOHTpONSA COCTOAHWS nogwunHuka. OTcnexusatorcs

crneayoLme COCTOSHUSA:

* BMOpauwmm, ¢ nomoubo SPM (n3amepeHne metogom
yAapHOro nmnynsca);

* Temnepartypa, ¢ noMoubto Aat4ymnkos Pt100.

Bnarogapsa uHdopmaumn, Nony4eHHON OT ATUX
YCTPOWCTB, TEXHUYECKOE 0OCNYyXnBaHNE N PEMOHT
MOXHO MfaHMPOBaTb 3apaHee 6e3 pucka cepbesHbIX
NPOV3BOACTBEHHbIX NOTEPb. Taknm ob6pasomM, MOXHO
nsbexaTb HEHYXXHbIX PEMOHTHbIX paboT, KoTopble
NPOBOANNUCE MCXOASA M3 OMblTa U pekoMeHZauun, u,
TEM CaMbIM, COKOHOMUTb AEHbIN.

B ucnonHeHumn ¢ obopynoBaHueM ANns KOHTPoOnNs 3a
NoALnNHMKaMK A0CTYNHbl cneaytowme Hacockl NK,
NKG:

KOHCprKLWIH noAawunnHukKa

Ana TaxenbIx
[mm] CraHpgapTHasa ycnoBun

akcnnyarauum

NK NKG NK NKG

24 - - - .
32 - - - °
42 - - - b
48 - - - .
60 - - - °

KoHTponb BuGpauun

GrA8476

Puc. 68 ®utuHrn SPM B KpOHLITENHE NOALWINMHUKA

KpOHLUTENHBI NOALUNHUKOB C aBTOMaTU4ECKUMM
MacnéHkamMu Anst KOHCUCTEHTHOW CMa3Ku Unu
CUCTEMaMM NOCTOSIHHOTO YPOBHS Macna
NnoAroTOBIEHbI ANS U3MepeHus Bubpawumm MeTogom
yaapHoro umnyneca (SPM). Bnarogaps perynspHomy
N3MEPEHUI0 YOAPHbIX UMMYIIbCOB MOXHO
KOHTPONUPOBAaTb pPas3BUTUE Ha4YanbHOrO NOBPEXAEHUS.

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

TMO04 4925 1918

Puc. 69 KpoHwTeiH noglwumnHuka ¢ mectamm aons
ycTaHoBku gatumkos SPM

OcobeHHOCTM KOHCTpYKUnn SPM:

* CwurHanbHbI TpaKT MeXAy NMOALLIMMHUKOM N TOYKOM
N3MepeHus ABMNSETCH MakCcUmanbHO KOPOTKUM U
NpsiMbIM.

* B curHanbHoM TpakTe coaepXutcs ToNbKO OAWH
MeXaHU4YeCKU NHTepernc, KOTopbIi HaxoanTcs
MeXAy NOALUMMHUKOM M KOPNYCOM MOALUMMHMKA.

* To4yka namepeHns HaxoAUTCH B 30HE Harpysku
NoALUUMHMKA.

YT106bI MPOKOHTPONMPOBaTL COCTOSHME NOALLUMHKKA,

HeobXxoaMMO 3amepuTb HavanbHbIM YpoBEHb BUGpaLmun

dBi (6a3oByto BennUmMHy). ITO CTAHET Ha4yanbHOWM

TOYKOW LLKarbl COCTOAHUSA ANSA KOHKPETHOro

noALwunnHuKa.

KoHTponb TemnepaTypbl

GrA8474

Puc. 70 Odatuukm Pt100 B KpOHLITEWHE NOALIMMHMKA

KpoHLWITEeNHbI NOALWNNHUKOB C aBTOMaTUYECKUMM
MacnéHkamu Onst KOHCUCTEHTHOW CMa3ku Unm
cycTeMamu NOCTOSTHHOTO YPOBHS! Macra OCHalLLEeHbI
BbiBOgamu ansa gatymkos Pt100 ans KoHTpons
Temnepartypbl NOALIMMHUKOB.

OaTtumkm mMoryT 6bITb YCTaHOBNEHBI Ha 3aBOAE UMK
3aMeHeHbl. ATo MoXeT bbiTb AaT4mMk Grundfos.

OtBepcTtus 1/4" ans BbiBOAA
naryukos Pt100

TMO4 4925 1918

Puc. 71 OTtBepcTusa onsa BbiBoga aatyuka Pt100



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

B3pbiBO3awwumLLeHHOE UCNONTHEHUEe
HacocoB no ATEX

TMO1 619 4202

Hacocsbl ¢ ceptudmnkaumen ATEX npegHasHadeHbl Ans
MCMONb30BaHNSA B MOTEHLMANbHO B3PbIBOOMACHbIX
ycnoBusix. BapbiBoonacHas atmocdepa coctonT mns
BO34yXa M roploymnx BELLECTB, TakMX Kak rasbl, napsl,
TyMaHbl UMK Nblifb, B KOTOPbIX NOCMNE BOCMNaMeHeHUs
NPOVCXOANT pacnpocTpaHeHne B3pbiBa.

Mbl npeanaraeM B3pblBO3aLLULLEHHbBIE UK
B3pbIBO-MbINe3alyiLeHHbIe 3NeKTpoaBuraTenu B
cooTtBeTCcTBUM C aupekTmBon EC 94/9/EC, Tak
HasblBaemown [Qupektmneon ATEX. Hacochl ¢
ceptudukaumen ATEX mMoryT ncnonb3oBatbCs B
30HaXx, krnaccuduLMpoBaHHbIX B COOTBETCTBUU C
avpekTtueon 1999/92/EC. Npn BOZHUKHOBEHUN
KaKUX-NMMBO COMHEHMI CM. BbILLIEYNOMSAHYTbIE
OVpPEeKTMBbI unu obpartmteck B komnaHuo Grundfos.

Tabnu4ykn ¢ NacnopTHbEIMW AaHHBIMW HAaCOCOB C
ceptudmkaumen ATEX cHabxeHbl cepuiiHbIM
HoMepoM, knaccugpukaumen ATEX n o6o3HauyeHnem
"X", KOTOpO€ yKka3biBaeT Ha HeOHXoaMMOCTb
cobrntogeHns cneumanbHbIX MHCTPYKUUIA MO MOHTaXy U
akcnnyaTaumu.

Ceptudpmkar ATEX npepocTtasnsercsa no 3anpocy.

KaTeropuu ATEX ons HacocoB

2)

Hacoc NB, NBG, NK, NKG ¢ mapkupoBkoi 3G/3D moxHO

yctaHaBnueaTb B rpynne I, kateropus 2G/2D (3oHa 1 1 3oHa 21),
ecnu cobniopeHbl TpeboBaHus ana 2G/2D, ykasaHHble B pasgene
TpebosaHus k koHmpornto - ATEX Ha cTp. 61. Kpome Toro,
HeobxoanMo ybeanTbCs, YTO aNeKTpoABUraTeslb NOAXOAUT ANs

9TON KaTeropuu.

Fpynna ll

KaTteropus 3

30HbI yCTaHOBKM,
NoABEpPXEHHbIE
onacHocT! BO
B3PbIBOOMNACHbIX

Hacocbl npegHasHayeHbl Anst UCMONb30BaHUS B
panoHax ¢ Manow BepoATHOCTbIO NOABMEHUA
B3PbIBOONACHbIX YCIOBUIA.

cpepax.

Fpynna |

Karteropus M2

Hacocbl narotosneHbl u3
mMartepuanos, KOTOpble He
CO3/AaloT UCKP W, Takum obpasom,
He HecyT B cebe Hukakow
0onacHoCTU B3pbiBa.

B cnyyae nogsemHol ycTaHOBKU
B LIAxXTax CyLLecTBYeT OnacHoCTb
BO3EeVCTBUS B3PbIBOONACHbIX
rasoB MUNu roproyen nbinu.

HocTtynHble Hacockl NK, NKG Het

[ocTynHble anekTpoaBuraTenu Het

Fpynna ll

Karteropus 2

30HbI YCTaHOBKM,
noABepXeHHble
0MacHoCTH BO
B3PbIBOOMNACHbIX

Hacocbl npeaHa3HaveHbl AnNa UCNonNb3oBaHWA B
30HaXx, B KOTOPbIX MOTYyT BO3HUKaTb
B3pbIBOOMNACHbIE YCINOBUA.

yCNoBUSX.
G (ra3s) D (nbinb)
1999/92/EC") 3oHa 1 3oHa 21
HocTynHble 2 2)
L acoch! NB, NBG, NK, NKG?)  NB, NBG, NK, NKG
2GExell T3
[loCTyNHbIE 2GExdIIB T4
Y 2GExdIIC T4 2D 125 °C
anekTpoABuraTenu

2G Exde lIB T4
2G Exde lIC T4

1) BHumaHwe: Csssb MeXAay rpynnamu, KaTeropusimv n 3oHamu
onucaHa B Aupektuse 1999/92/EC. ObpatuTe BHUMaHue Ha To,
4YTO B 9TOW [JMpeKkTMBe yCTaHOBMEHbI MUHUMarbHble TpeGoBaHUS.
CnepoBaTernbHO, B HekoTopbix cTpaHax EQC moryT gelicteoBaTtb
6onee xécTkne npasuna. MNonb3oBaTenb UMM MOHTaXHUK Bcerga
HECET OTBETCTBEHHOCTb 3a MPOBEPKY TOro, YTO rpynna n
KaTeropusi, K KOTOpbIM OTHOCUTCSI HACOC, COOTBETCTBYIOT TOMY
Knaccy 30Hbl, B KOTOPOW HAacoC aKcnnyaTupyeTcs.

G (ras) D (nbinb)
1999/92/EC") 30Ha 2 30Ha 22
Aoctynkeie NB, NBG, NK, NKG  NB, NBG, NK, NKG
HacocCbl

ExnA 3G T3

2GExell T3
[ocTtynHble 2GExdIIB T4 o
anektpogsuratenn 2G Ex d IIC T4 3D125°C

2G Ex de IIB T4

2G Exde lIC T4

1) BHumaHue: Casb Mexay rpynnamu, Kateropuamum n aoHamm
onucaxa B [npektuee 1999/92/EC. O6paTnTe BHMMaHWe Ha To,
YTO B 3TOMN ,D,I/IpeKTVIBe YCTaHOBJIEHbl MUHMMaATlbHbIE TpeﬁOBaHVIFI.
CnepoBaTtenbHO, B HekoTopbix cTpaHax EQC moryT geiictBoBaTth
Bonee xécTtkue npasuna. Monb3oBaTtenb UM MOHTaXHUK Bcerga
HECET OTBETCTBEHHOCTb 3@ NPOBEPKY TOro, YTO rpynna u
KaTteropus, K KOTOpbIM OTHOCUTCA HacocC, COOTBETCTBYIOT TOMY
Knaccy 30Hbl, B KOTOPOW HACcOC aKCNnyaTupyeTcs.

[JoKyMeHT, noaTBepXXAakoLWwmnmn

B3pbIBO6E30MacHOCTb

OnucaHue KoHTpornbHOro obopyaoBaHNst JOMKHO 6bITh

npeacTaBneHo B OKYMEHTe, noaTBepXaaweM

B3pbiB0O6E30MacCHOCTb, B COOTBETCTBUMN C

TpeboBaHmamn OQupektuebl 1999/92/EC.

MoHTaxHuk/Bnagenew HeceT OTBETCTBEHHOCTb 3a

3anorHeHne AOKyMeHTa, NoATBepXaatLwero

B3pblB0O6E30MACHOCTb.

Hacocbl co cBO60AHLIM KOHL,OM Bana

Hacocbl co cBoboaHbiM kKoHLOM Bana NB, NBG, NK,
NKG, npoweawwme ceptudukaumio ATEX, nmeror
mapknpoBky ATEX, cxoxyto ¢ MapkMpoBKOM Ha
Hacocax NB, NBG, NK, NKG, npoweaLmnx
cepTudmkauuto ATEX.

YcnoBusa akcnnyaTtauuun - Hacocbl ATEX

BHumaHue! Bce cooTBeTcTBYyHOWME paboyme ycnosus
DOMKHbI 6bITh Yka3aHbl Ha cTpaHuuax 14. OnpocHsbIl
Jsiucm, HavmHas co cTp. 155. [ina Hacocos ATEX konus
CTpaHuL "CcornacoBaHHbIX KITHYEBbLIX AAHHbIX MO
npuMeHeHn" AomkHa OblTb NognNncaHa KNMeHToOM 1
XpaHuTbcs B koMmnaHum Grundfos, 4Tobbl MX MOXHO
ObIN0 HaWTM N0 HOMEPY NPOAYKTa U CEPUNHOMY
HOMepy Ha PMpMeHHOW Tabnuyke.

—_— e e e — — — — — — -

Model| B 96029550 P2 0514 0001

30HbI M NepekayMBaeMas XXMAKOCTb
3oHbl 1 1 2 (2G/3G):

B 3Tux 30Hax MOXHO NepekayYnBaTb
nerkopocniamMmeHawwmneca n Heroprodme XnakocTtu.

3oHbl 21 1 22 (2D/3D):

B aTux 3oHax Oonyckaetcda nepekavymsaHme ToNbKo
HEropYmX XNoKOCTEN.

GRUNDFOS %

Hacoc

59
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MoHTax B orpaHU4eHHOM NPOCTPaHCTBe

Mpn MOHTaxe B OrpaHM4YEeHHOM NPOCTPaHCTBEe
HeobxoaMMo obecnevnTb Haanexally BEHTUNASALNIO.

Bannac c npeaoxpaHUTesribHbIM KnanaHoM

3anpeluaeTcs aKkcnnyaTMpoBaTb HACOC NpPU 3aKPbITOM
HarHeTaTenbHOM KnanaHe Unu npu 3akpbiTom
3arnopHOM 3NeMEHTE, NOCKOMbKY 3TO MOXET NMPUBECTU
K neperpesy. OTOro MOXHO M3bexaTb, yCTaHOBMB
Gannac c npeaoxpaHuTenbHbIM 06paTHBLIM KnanaHoM.
Heobxogumo obecneunte MMHUMArbHbIN pacxos.

KoHTponb cocTOsiHMA NOALWIMNNHUKA
(tonbko NKG)

®utuHrm SPM (U3amepeHre MeTOAOM yaapHbIX
UMMYNbCOB) YCTaHABNNBAIOTCSA HA KPOHLUTENH
NoALWMMHMKA ANA TSHXKENbIX YCNOBUIA 3KCMyaTauumn B
cTaHpapTHoM komnnekTtaumm. Kpome Toro, KpOHLWITENH
NoALUUMHMKA ANS TSKENbIX YCIOBUIA 3KcnnyaTaunm
NOAroTOBIEH AN MOHTaXa AaTyYnKoB TemMnepaTypbl
Pt100 onsa HenpepbIBHOTO KOHTPOSIS COCTOSAHUS
noAwWnNHKKA.

BcnomoratenbHble Moaynu Aons
ABOMHOro ynnotHeHusa - ATEX
Ecnv ons ycnosui npumeHeHunst TpebyeTtcst ABOMHOE

ynnoTtHeHne, B Ka4eCcTBe BCnomMoraTtesribHOro moayna
MOTYT MCNOJ1b30BAaTbCA pa3yinyHblie UCNOJTHEHUA.

BmecTe ¢ Hacocom ¢ mapkuposkon ATEX moryT
MCrnonb3oBaTbCs crieaylolme BCrnomoraTtenbHble
Moaynu.

YnnotHeHusa "back-to-back"

TMO04 4333 1209

Puc. 72 Hacoc ¢ rugpoMynbsTunankaTopom AaBrneHus ¢
"rmyxvm" nogBoAOM 3aTBOPHOM XNOKOCTH

T
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TMO04 4334 1209

Puc. 73 Hacoc c 4o31MpoBOYHOM cuctemomn ¢ "rnyxum"
noABOAOM 3aTBOPHON XWUAKOCTH

MpumeyvaHune: [lo3npoBovHas cucteMa AOrKHa
HaxoAuTbCs 3a npedenamu 30Hbl ATEX, Tak kak
AaHHas cucTema He umeet ceptudukara
B3pbIBO3aLLMTHI.

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

YnnotHeHusa tTuna "tandem"

TMO04 4189 1009

Puc. 74 YnnotHeHue Tuna "tandem" ¢ "rnyxum" nogsogom
NPOMbIBOYHOM XXWUAKOCTU

TMO4 4190 1009

Puc. 75 YnnotHeHue Tuna "tandem" co cnueom
NPOMbIBOYHOW XUOKOCTH

TMO4 4176 1209

Puc. 76 YnnotHeHue Tuna "tandem" c umpkynupytoLlemn
NPOMbIBOYHOM XUAKOCTbIO

[nsa nony4vyeHus gononHUTENbHOM MHdOpMaLumn o
BCnomoraTesnbHbIX arperatax obpaljanTtech B
Grundfos.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Tpe6boBaHuA K KOHTponto - ATEX

Hacoc ¢ OAUWHAPHbLIM MeXaHU4YeCKMUM yninoTHeHuemM
- (NB, NBG, NK, NKG)

HeBocnnameHsowmecs XMpKocTm

Bo Bpemsi akcnnyatauumn Hacoc AOMKEH ObITb LIENMKOM
3anonHeH nepekavnBaemMom XNaKocTbio.

Kateropusa 2G/D:

Ecnun onepaTtop He MOXeT rapaHTMpOBaTh BbINOMHEHNE
[aHHOro ycrnosusi, HeobxoaMMo 3a4encTBOBaTb
CUCTEMY COOTBETCTBYIOLLEIO KOHTPONS (Hanpumep,
CUCTEMY 3alUnThl OT "cyxoro" xoaa) Anst OCTaHOBKM
HaACOCHOrO arperarta B Clly4yae HeMcnpaBHOCTH.

KaTteropus 3G/D:

[ononHnuTensLHOro KOHTpons (3awmTsl oT "cyxoro”
X0Aa) ANS AaHHOW HacOCHOW cucTeMbl He TpebyeTcs.

BocnnameHsowmecs Xnakoctn

Bo Bpems akcnnyatauumn Hacoc AOIMKEH ObITb LLENMKOM
3arnonHeH nepekaynBaemMom XNOKoCTbHo.

KaTteropuun 2G n 3G:

Ecnun onepaTop He MOXeT rapaHTMpOBaTh BbINOMHEHWEe
[aHHOro ycrnosus, HeobxoaMMo 3a4encTBOBaTb
CUCTEMY COOTBETCTBYHLLErO KOHTPONS (Hanpuvep,
cucTeMy 3aluTbl OT "cyxoro" xoga) Anst OCTaHOBKM
HaACOCHOrO arperarta B Clly4yae HeMcnpaBHOCTH.

Takke HeobxoanMo obecnevnTb 4OCTATOUYHYO
BEHTUNAUMIO BOKPYr Hacoca. O6bEM yTeukn
3KCMyaTupyemMoro B HopmarsbHbIX YCIOBUAX
YNINOTHEHUs Bana MeHblle 36 mn 3a 24 yaca paboTbl.
Heobxoanmo obecneynTb 4OCTATOMHYIO BEHTUMAALMIO
ANs COOTBETCTBUA YKaszaHHOMN Knaccudukaumm no
30HaMm.

Hacoc ¢ aBoiHbIM ynnotHeHuem (back-to-back
unu tandem) - (tonbko NKG)

\ BcnomorarenbHbiin
mMoaynb

HacocHblii
arperat

TMO04 4189 1009

Puc. 77 HacocHbi arperat 1 BcnomoratenbHbIn Mogyrb

Heroptoume xXnpKocTu - HaCOCHbIN arperar

Bo Bpems akcnnyartaunm Hacoc AomKeH ObiTb LeNTMKOM
3anoriHeH nepekaynBaemMom XNOKOCTbIO.

Kateropus 2G/D:

Ecnu onepatop He MOXeT rapaHTMpOBaTh BbIMNONIHEHUE
AaHHOro ycrnoBusi, Heo6xoaMMo 3a4enCcTBOBaTb
CMCTEMY COOTBETCTBYHIOLLIErO KOHTPOSS AfA OCTaHOBKU
HaCOCHOro arperara, Hanpuvep, B Buae 3awuTbl OT
"cyxoro" xoaa.

KaTteropusa 3G/D:

[ononHMTENbHOro KOHTPONs (3aLLmTbl OT "cyxoro”
Xxofa) A4ns AaHHOW HACOCHOW CUCTEMbI He TpebyeTcs.

HeBocnnameHsowmnecsa XUOAKOCTHU -
BCcnomoraTesnibHbIN MoAyIb

UcnonHeHus ¢ "rnyxmmM" KOHLOM

Kateropusa 2G/D n 3G/D:

Heobxogumo obecneuntb NpaBubHbLIA NPUTOK, HAnop
1 TeMnepaTypy 3aTBOPHOW UM NMPOMbIBOYHOM
XnakocTu. JononHMTENBHOTO KOHTPONs (3almuTbl OT
"cyxoro" xoga) Ans BCrnoMoraTenbHOro Moaynsi He
TpebyeTcs.

McnonHeHMA ¢ LMpKynupyloLwen XNAKOCTbI0
Kateropua 2G/D n 3G/D:

Heobxooumo obecneunTb NpaBubHbIA NPUTOK, HaMop
N TemnepaTypy 3aTBOPHOW UM NMPOMbIBOYHOM
XWUAKOCTMW.

[nsa BcnomMoraTtenbHoro Mmoayns Tpebyetcs
OOMOSHUTENbHbIV KOHTPOSb, HaNpuMep, 3awuTa ot
"cyxoro" xoga, onst obecneyeHma NOCTynNneHns
3aTBOPHOWN UNN NPOMbIBOYHOW XUAKOCTU.

BocnnameHsowmecs XMAKOCTU - HacocHas 4acTb

Bo Bpemsi akcnnyaTauumn Hacoc JOMKEH ObITb LIENMKOM
3anosiHeH NepekaynBaeMom XMOKOCTbIO.

Kateropun 2G n 3G:

Ecnu onepaTop He MOXeT rapaHTMpOBaTh BbINONIHEHUE
JaHHOro ycrnosusi, HeobxoaMMo 3aecTBoBaTb
CUCTEMY COOTBETCTBYIOLLENO KOHTPONS A1 OCTAHOBKM
HaCcOCHOro arperarta B Criy4yae HENCNpaBHOCTH,
HanpuMep, B BUAe 3aluTbl OT CYXOro Xoaa.

JNlerkoBocnnameHsAOWMECH XKXUAKOCTH -
BCNoOMoraTtesfbHbIN mMoAaynb

Heobxoaumo obecneynTb AOCTATOMHYIO BEHTUMALNIO
BOKpYr Hacoca. OObEM yTeukun aKCnyaTupyemoro B
HOpMarnbHbIX YCNOBUAX YNNOTHEHUS Bana MeHbLue 36
MmN 3a 24 yaca paboTbl. Heo6xoanmo obecneunTb
[OCTaTOMHYI0 BEHTUMALMIO AN COOTBETCTBUSA
yKa3aHHOW kraccudukaumm no 3oHaMm.

UcnonHeHus ¢ "rnyxmmMm" KOHLOM

KaTteropun 2G n 3G:

Heobxogumo obecneuntb NpaBubHbIA NPUTOK, HANop
n TeMnepaTypy 3aTBOPHOW UM NMPOMbIBOYHOM
XMAKOCTU. [loNONMHUTENBLHOrO KOHTPONs (3awmnThl OT
"cyxoro" xoga) Ans BCrnoMoraTenbHOro MOAyns He
TpebyeTcs.

McnonHeHus ¢ LMPKYNupyloLwen XNOKoCTbIo

Kateropun 2G n 3G:

Heobxogumo obecneuntb NpaBubHbBIA NPUTOK, HANop
n TemnepaTypy 3aTBOPHOW MW NMPOMbIBOYHOMN
XuakocTtu. [ins BcnomoraTensHoro Mmogyns tpebyercs
AONOMHUTENbHbIV KOHTPOSb, HaNpPUMep, 3awuTa ot
"cyxoro" xoga, onst obecnevyeHnss NOCTynneHus
3aTBOPHOW MMM NPOMbIBOYHOM XNOKOCTW.

CepTtudumkar

Cwm. pasgen 12. Cepmugukamsl U MPOMOKOIbI
ucrnsimarud.

GRUNDFOS %

61
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Mpouecc 3anpoca n obpaboTka 3akasa
Ana HacocoB ATEX

» [lpu 3aka3e Hacoca BO B3pblBO3aLLULLEHHOM
ncnonHeHun HeobxoanmMo npegocTaBuUTh B
komnaHuto Grundfos crnegytoLlyto MHopMauumio:
pynna obopynoBanus Il n kateropus
obopynoBaHus (2 unu 3), onst kKOToporo dyaet
YCTaHOBMNEH Hacoc.

» ToyHas Tpebyemas MapkMpoBKa aneKkTpoaBuraTens
KoTopas gomkHa 6biTb Ha Hacoce Grundfos ons
yKa3aHHOro NpUMEHEHMNSI.

+ [lapameTpbl nepekaynBaeMom XMaKoCTH.
* Ycnosusa akcnnyaTaumm.

Cwm. pasgen 714. OnpocHkIU iucm, HadnHas co CTp.
155.

TexHU4Yeckoe obcnyxuBaHue

MocnenpopaxHoe ob6cnyxMBaHMe U HAaCTPOMKK
[OJKHbI BbIMOSNHATHCS B COOTBETCTBUM C
WHCTPYKLMSIMU MO TEXHUYECKOMY OGCY)XMBaHUIO Ha
haHHoe nagenue. MHCTpYKLMKU MO TEXHUYECKOMY
o6CcnyXuBaHNID MOXHO HanTu B nporpamme Grundfos
Product Center (cm. cTp. 159) nnu nonyuntsb B
6nwxanwem cepBucHom LeHTpe Grundfos.

KepamMmunyeckme nokpbiTusa

Kepamunyeckoe
NOKpbITUE BHYTPU
Hacoca

Puc. 78 Hacoc ¢ kepammyecknm nokpbITMem

GRUNDFOs %

)

TMO05 2406 5011

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

3auyem HyXKHO NOKpbITUE B Hacoce?

Llenbto HaHeceHWs NOKPbITUSI B OCHOBHOM SIBMNSIETCSA
ynyJdweHue "xapakTepuctuk NnoBepxHocTU" npu
nepekaymMBaHun NPOGNEMHbIX UNK "CNOXHbIX"
xugkocten. Obwme npobrnemsl 3akn4aTCs B
cnegywoLwem:

* UW3HOC;

*  KOppO3Ms/3po3us;

*  XMMWYECKOE BO3JENCTBME.

ic
Altack a

Ahrasi()n
rQSion

TMO6 3321 5114

Corrosion

Puc. 79 BosgelicTBue Ha meTannnyeckme nNoBepXHOCTU
npv nepekaynBaHnm "CrnoXHbIX" XnaKocTen

Kpacka unu nokpbitue

Kpacka

YXngkun matepuan, cogepxallmi CylwmnnbHble Macna ¢
HaTypanbHbIMM CMOMaMUN 1 NMUrMEHTaMu, KOTopble, Npu
HaHeCeHWM Ha NoAXOoAsLLY0 NOBEPXHOCTb, byayT
COYeTaTbCs C KUCNOPOAOM 13 BO3AyXa ANs
(OpPMUPOBAHUSA CMITOLIHOW, HEMPEPLIBHOW MMEHKN HaA,
cybctpaTtom, obecnevmBas TeM cambiM
"neKopaTUBHYK" MOBEPXHOCTb, YCTONYMBYIO K
aTMocdepHbIM BO34eNCTBUAM. TeM He MeHee, Kpacku
NMOCTOSIHHO OKUCHMSAKOTCHA B TEYEHNE BCEro CpoKa
cny>x06bl U NOCTENEHHO CTAHOBATCS MPOHULAEMbBIMU
ONs kucrnopopa, Boabl U MOHOB, KOTOPbIE MOTYT iaBaTb
0CaJloK Ha NOBEPXHOCTU. DTO NpMBEAET K Henonaakam.

MokpbiTHe

Matepuan, cocTosLLMIA B OCHOBHOM W3 CUHTETUYECKNX
CMOJT NN HEOPTaHNYECKNX CUITUKATHBIX NOSIMMEpPOB,
KOTOpble, MPpY HAaHECEHMM Ha NOAXOAALWNIA
MaTepuan-oCHOBY (YYryH Unu HepxasewLias cranb),
obecneynBaoT HENPEPbLIBHOE MOKPLITUE, KOTOPOE
OyneT NpOTUBOCTOATEL NPOMBbILLIIEHHOW UMM MOPCKOW
cpene v npegoTBpallaTth CEpbE3HOE paspyLleHne
6a30BoW CTPYKTYpbl, HECMOTPS Ha criegyloLine
bakTopsbl:

* U3HOC;

* MPOMYCKX B NOKPbLITUW;

* nedeKTbl MOKPbITUS.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

MokpbiTue HacocoB NB, NBG, NK, NKG

MokpbiTnsa gnsa HacocoB NB, NBG, NK, NKG ocHoBaHbI
Ha OByxda3HOM KOMMNO3MLMOHHOM MaTepwuane,
MaTpuLe 1 apMUPYIOLLMX YacTULax, CBA3aHHbIX B
mMaTtpuue.

Matpuua obecneunsaet 60nbLLIOE KONNYECTBO

CBOWCTB MOKPbITUS, TaKMX Kak:

* afresuvsi K MaTtepuany-ocHOBE;

*  XMMUYecKasi CTOMKOCTb;

* TEpPMOCTOMNKOCTb;

* CONnpoTMBrEHNE Nepedaye Unn NPOHNKHOBEHUIO
VOHOB 13 COMen, KOTopble MOTyT KOHTaKTUpoBaThb C
NOKpbITUEM;

* YCTOWYMBOCTb K BO3AENCTBUIO OCMOCA;

* pacluMpeHne 1 cxxatme ¢ NoaroXKKOM;

* MOrnoLieHne BO30eNCTBMS YacTuL;

* MOAAEpP)XaHMEe XOPOLLEro BHELWHEro BMAA Aaxe npu
3KCTpEeMarnbHbIX MOrOAHbIX YCIOBUSX.

ApmMupytoLmMe YacTulbl, CBA3aHHbIE B MaTpuue,

obecneynBalT U3HOCOCTOMKOCTb NOKPbLITUSA. Pa3mep

YyacTul 1 NAOTHOCTb pasMeLLEHNsI B COMETAHUN

onpeaensT pakTUYeckyo N3HOCOCTONKOCTb K

KOHKPETHOW NepekaynBaemMon XXnaKocTu.

[ns UIBHOCOCTOMKMX TUMOB MOKPbLITUSA NNOTHOCTb

pasmelleHus coctaenseT 4o 95 %.

TMO6 3055 4814

Puc. 80 TNpumep nokpbitusa tuna ARC c BbicOKOW
NAOTHOCTbIO apMUPYIOLLNX YacTuL,

Hacoc ¢ nokpbiTuem - Yto nonyvyaem?

C KepaMn4ecknm NoKpbITUEM OBLUMPHbLIN MOAENbHbIN
psg NB, NBG, NK, NKG nononHuncs HoBbiMuU
ucnonHeHmamm. OHO 3anonHseT bpelwwb Mexay
YyryHOM M Hep’KaBelolleln cTarnblo, ecrv cpaBHUBaTbL
LEeHY N CTOMKOCTb K NepekavynBaeMomn XUaKocTu, u
NoBbILLAET CTOMKOCTb TaM, rAe HepkaBetollas ctanb
[axxe caMoro BbICOKOro kriacca NpOoYHOCTM AOSKHA
YCTYNMUTB.

* BnoxeHue cpeacTs B HACOC C MNOKPbITUEM
3HaYMTENbBHO YBENMMYMBAET CPOK CNYXObl AeTanew,
KOHTaKTUPYIOLLUX CO CPpeon.

*  OkynaemocTb Ballnx BNoXeHu 6yaeT ObicTpon, Tak
KaK yBenu4mB cpok cnyx6bl Hacoca Bbl COKOHOMUTE
Ha JoporocTosilem o6Cny>xMBaHUN N MHOFOKPaTHOMN
3aMeHe U3HOLLIEHHbIX HaCOCOB.

* Hacocbl ¢ NoKpbITEM TaKkxe UMetoT
AOMONHUTENbHOE BHELLHEE NOKPbITUE, KOTOpoe
npognesaeT cpok cnyxbbl HAcocHOro arperaTa.

* V3HoweHHbIe AeTanm (Kopnyc Hacoca U KpblLuka)
MOryT OblTb OTPEMOHTMPOBAHbI B Ka4ecTBe
anbTepHaTuBbl 3aMeHe Hacoca.

* Bce Tunbl NOKpbITUIA NOCTABASTCSA OAHUM
NocTaBLLNKOM

— ansi obecneyvyeHuns NOCTOSIHHOTO BbICOKOrO
KayecTBa MOKPbITHS.
* Hacoc ¢ kepamnyeckum nokpbITUEM - 3TO peLleHme,
KOTOpOEe COOTBETCTBYET AaXe caMbiM
aKcTpemanbHbIM TPEGOBaHUSM.

Cepus pelieHUn No HaHeCeHU
NOKPbITUN

Y komnaHum Grundfos nmerotca HekoTopble
CTaHOapTHbIE NPEANOXEHUs, KaK ykasaHo B Tabnuue
Hwxe. Ha getanu Hacoca, KOHTakTupyoLme co
CpeaoWn, HaHeCeHO MOKPbITUE B COOTBETCTBUM C
TpeboBaHMAMYN O6LLErO NPUMEHEHUS.

CraHpapTHbIe peleHns No HaHeceHUto NokpbITUA Grundfos

OxBaTbiBaeMbI LiseT

MepekaunBaemasn M Mpume-
TUNOBOW PsAAi HapyXHOro
XKUAKOCTb YaHue
HacocoB MOKPbITUA
MonHbIn o
XnopupoBaHHasi Boga MoenLHLI psia Cepbliit (1)
Mopckas Bopa < 25 °C nongL” YeépHblit (1)
MoZenbHbIV pag
25 °C < Mopckasi Boaa .. o
<65°C He Bce mogenu YépHbin (1)
XKunpkocTb ¢ abpasmBamu I'Iongl_w YeépHblit (2)
MoZenbHbIN pag
XuMnyeckune xXnakoctu CaeTtno-

He Bce mogenu

<60°C cepblii

(1) Tonbko nerkue abpasmebl.
(2) YMepeHHast xummnyeckas CTOMKOCTb.

* MMonHbIM MoAenbHbLIN paf
Bcsa cepusa HacocoB JOCTYMHA € 3TUM MOKPLITUEM.
MokpbiTMe He HaHocuTcsA Ha pabouyune koneca.

* He Bce mopgenu
O6palleHne ¢ HEKOTOPbIMU XMUAKOCTAMM ObiBaeT
HaCTOMNbKO CITOXHbIM, YTO ANSA TOro, YToObI
obecneuynTb CTOMKOCTb K NepekadnBaemon
Xngkoctu TpebyeTca NonHOe NOKpbITME Hacoca.
Ecnu ykasaHo "He Bce mogenun", aTo 03HavaerT, YTo
Ha pabo4yne Koneca HEKOTOPbIX TUMNOPa3MepoB
HEBO3MOXHO HAHECTU MOKPbITUE M3-3a Y3KOMN
reomeTpun. PeweHnem mor 6bl cTaTb Hacoc
Oonbllero pasamepa ¢ NOHMWXEHHON YacToTom
BpaLLEHUS - U TOXE KaK UCMOSNTHEHNE C MOKPbITUEM.

Ha Bce Hacocbl C NOKpbITUEM HAHECEHO
L[ONOJTHUTENbHOE Hapy>XXHOEe NOKPbITUe Ha BCEeX
NOBEPXHOCTAX HAcoca.

GRUNDFOS %%

Hacoc
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O6nacTn npumeHeHuUA

Ha pucyHkax 81-85 nokasaHa cepus cTaHOapTHbIX
NOKPbITUIA B OTHOLLEHWM 0BnacTen ux NpUMeHeHUs B
Hawm gHKn. Takke MOXHO NONYYnTb NpeacTaBneHne o
TOM, KOTrla HacocC C MOKPbITUEM MOXET CTaTb XOPOLUUM
BbIGOPOM NO CpaBHEHUIO C YYTYHHBIMU HAacocamu n
HacocaMu 13 HepXaBeloLLen cTanu. 3alTpuxoBaHHas
obnacTb BblpaxaeT obLyto kapTuHy. HekoTophkle
Hacocbl ByayT OoTNMYaThCs OT NOKa3aHHbIX 00pas3uoB.

(RCR: OTHOCUTENBbHas KOPPO3MOHHAs YCTONYNBOCTb)
MokpbITHE ANA XNTIOPUPOBaHHON BOAbI

TunnyHble obnacTn NPUMeHeHNs:

* nnaBaTenbHble baccenHbl;

* ’XecTkas Boaa.

RCR
A

I'Ion(pblee Aana XﬂOpMpOBaHHOVI BOAbI

100[————~— /
\

1.4408 ——

Cl |
| . YcnosHas
Ll
100 Hena

Puc. 81 YcnosHas ueHa/OTHocHuTENbHAs KOPPO3MOHHAas
YCTOMYMBOCTb MeXAY YyryHOM U HepxaBetoLen
ctanbto 1.4408

TMO6 3317 5114

HacocHas vyactb OcHoBHOW MaTepuan C nokpbiTuem

Kopnyc Hacoca +

KpbiLiKa/hoHapb HyryH Ra

HepxaBetowas ctanb

Paboyee koneco 14408 Het
HepxaBetowas cranb

Ban 1.4401 Her

Konbuo wenesoro BpoH3a/naTyHb Het

YNNOTHEHNA

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

MokpbITHe AnAa mopckon Boabl Ao 25 °C
Tunu4yHble obnacTn NPUMEHEHNS:

* pbIBHOE X035MCTBO;

* onpecHeHune/o4ncTKa BOAbI.

RCR
A MokpbiTe Ana mopckon BoAbl < 25 °C
100~ —————~— |§
1|~
o]
e}
2|< :
< —
- 0
X
(¢]] ™
: . Yonosnas §
P LeHa

100 : E

Puc. 82 YcnosHas ueHa/OTHOCUMTENbHAs KOPPO3MOHHAS
YCTOWYMBOCTb MEXAY YYrYHOM U MapKamu
HepaBeloLLen cTanu

HacocHas yactb OcHOBHOW maTepuan C nokpbiTUEeM

Kopnyc Hacoca +

KpblLwKa/doHapb YyryH Ja

HepxaBetowas ctanb

Pa6ouee koneco 14517 Het
HepxaBetowas ctanb

Ban 14462 Het

Konbuo wenesoro BpoH3a/naTyHb Na

yNNoTHEeHNUs

MokpbiTHe Ana xumpeareHToB go 60 °C
TunuyHble obnacT NPUMEHEHUs:
*  XMMUYecKasi NPOMbILLIMEHHOCTb.

RCR
A
MokpbiTHe gnsa
XxumpeareHToB Ao 60 °C
100(—————— 0 §
|
=
I b
= 5
(¢]] B g
[}
: . YenosHas §
» LleHa
100 =

Puc. 83 YcnosHas ueHa/OTHOCMTENbHas KOPPO3MOHHAs
YCTOWYMBOCTb MEXAY YYrYHOM 1 HepxaBsetoLLen
ctanbto 1.4408

HacocHas yactb OcHoBHOM MaTepuan C nokpbiTUEM

Kopnyc Hacoca +

KpblLwKa/doHapb Hyryn Ra

Pa6ouee koneco YyryH Oa
Hepxagetowas ctanb

Ban 1.4401 HRa

Konbuo wenesoro Bpoxsa/natyHs Oa

YNNOTHEHUA




NB, NBG, NK

, NKG

NBE, NBGE, NKE, NKGE

U3HococTonkoe nokpbiTue o 110 °C

TunuyHble 0bnacTn NPpMMEHEHUS:

- ropHoe Aeno;

¢ noXapoTyweHne B OTKPbITOM MOpe.

RCR
A
MokpbiTHe ansa
obecneveHus
W3HOCOCTOMKOCTU
100|—————— I §
|
e}
= <
< =
- o)
&
Cl | ]
| YcnosHas o
» ueHa =
100 4 2
Puc. 84 YcnosHas ueHa/OTHocHUTENbHAs KOPPO3MOHHas
YCTONYMBOCTb MEXAY YYr'YHOM U HepxaBsetoLlen
cranbto 1.4408
HacocHas vyactb OcHoBHOW MaTepuan C nokpbiTuem
Kopnyc Hacoca +
KpbiLKa/hoHapb HyryH Ha
HepxaBetowas cranb
Paboyee koneco 14517 Het
HepxaBetowas cranb
Ban 1.4462 Her
Konblo wenesoro BpoH3a/natyHb Na
YNNOTHEHNA
MokpbiTe ana mopckon BoAabl oT 25 oo 65 °C
TunuyHble obnacTu npuMeHeHunaA:
. OI'IpeCHeHI/Ie/OLWICTKa BOAbI;
* TropHoe Aeno;
¢ noXapoTyweHne B OTKPbITOM MOpe.
RCR
A
MokpbITHEe Ana Mmopckon %
Boabl oT 25 oo 65 °C
100f—————— 1
|
i N~
3|< <
< | < pa
< [Ye)
A o
I A3
I YcnoBHas ©
» LeHa
100 =

Puc. 85 YcnoeHas ueHa/OTHOcUTENbHas KOPPO3MOHHas
YCTOMYMBOCTb MEXAY HEepXKaBeLLeN CTanbo
1.4408 v HepxaBetowen ctanbto 1.4517

HacocHas vyactb

OcHoBHoOM MaTepuan

C nokpbiTMeM

Kopnyc Hacoca +

Hep)KaBe}ou.laﬂ cTanb

KpbiLKa/thoHapb 1.4517 HRa
Hepxasetowas ctanb

Pa6ouee koneco 14517 fa
Hepxasetowas ctanb

Ban 1.4462 Ha

KonbLo wenesoro Hepxasetowas ctanb Na

YyNNoTHEHNUs 1.4517

MpuynHa ncnonb3oBaHuns gynnekcHon ctanu 1.4517 8
KayecTBe OCHOBHOIO MaTepuarna 3aknio4yaeTcs B
HeobxoamMmocTn obecnedyeHuns 6esonacHocTy Ans
3TOro TMNa npumeHeHus. Ecnu nokpoitne
noBpeXaeHo, Hacoc No-NpexxHemMy CMOXeT paboTtaTh B
TeYeHue HekoToporo BpemeHu. Ecnu a1o npomsonger,
nobble NoBpexXaeHHbIE YacTu Hacoca ¢ 6onbLuown
BEPOSATHOCTLIO ByayT OTPEMOHTUPOBAHbI.

MpumevaHune: Ecnu Bbl COMHEBaeTeCh B TOM, Kakoe
peLleHne No HaHeCEeHWIo NOKPbITUS UCMOMNb30BaTb,
noxanyncra, obpaTtutecb B MeCTHbI oTAenN
obcnyxmBaHusa knueHTos (CSU).

Buabl nokpbiTUA B pa3pese

MokpbITHe ANA XNOpUPOBaHHOW BoAbI

TMO06 3378 0115

Puc. 86 Bug B paspese Hacoca C NoKpblITUEM ANs
XIOpUPOBaHHOW BOAbI

GRUNDFOS %%
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MokpbiTHe Ana mopckon Boabl Ao 25 °C

/ I'_"I"va.
<~

TMO06 3379 0115

Puc. 87 Bwug B pa3spese Hacoca C NOKpbITMEM A11S1 MOPCKOM
Boabl Ao 25 °C

MokpbiTue ansa xumpeareHToB Ao 60 °C

>
'7

TMO6 3381 0115

Puc. 88 Bug B paspese Hacoca ¢ NOKpbITUEM ANsi
XumpeareHToB go 60 °C

6 GRUNDFOS %%

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

U3HococTonkoe nokpbiTue ao 110 °C
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Puc. 89 Bug B paspese Hacoca C MU3HOCOCTONKUM

NOKpbITUEM

MokpbiTe ansa Mmopckown Boabl ot 25 oo 65 °C

—\

TMO06 3379 0115

TMO6 3380 0115

Puc. 90 Bupa B paspese Hacoca ¢ NOKPLITUEM ASit MOPCKOM

Boabl oT 25 go 65 °C



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Ocob6ble ycnoBus akcnnyataumm

Ecnu ycnoBusi akcnnyartaumm oTnnyaroTcs ot
nepeyvncrieHHbIx B Tabnuue CmaHO0apmHbie peweHust
rno HaHeceHuto nokpbimus Grundfos Ha cTp. 63,
BO3MOXEH BapuaHT HAHECEHMWS anbTEePHaTUBHOIO
NOKPbITUS. [INsi NPUHATUSA pPeLLEeHUs 3aKa34yuky
HeobxoQMMo NpeaocTaBUTb MHopMaLmo 06
yCnoBusIX aKkcnnyaTtaumm B komnaHuo Grundfos.
CnepnynTe ykasaHuam pasgena Pykogodcmeo no
8b160py NMPasuIbHO20 MOKPbLIMUS HUXE.

PykoBoacTBO No BbiGOpy NpaBUNbLHOIo
NOKPbITUA

[ns Toro, 4Tobbl BEIGPATh NPaBUIbHOE NOKPbITME ANS
yKasaHHbIX YCNOBUIN NMPUMEHEHUSI, AOIMKHBI ObITh
N3BECTHbI YCNOBUSA 3KcnnyaTaumun. B otgensl
obecnyxusaHuna knneHtos Grundfos Bcerga
HeobXoAMMO NpedoCTaBNsATh CeAYIoLLYIo
MHGOpMaLnIo:

*  TWN XWOKOCTH;

* COCTaB XWAKOCTU - XXMOKOCTb + YacTuubl U T.4.;

* paboyas TemnepaTypa;

* pasmepbl YacTuy (B MM);

« MaccoBasi ons YacTuy (B npoueHTax oT
nepekaynBaeMon XUaKkocTu);

* MNOTHOCTb YacTuy (B Kr/M3);
* CKOpOCTb YacTuy, (paboyas Touka Hacoca).

[na atoro cm. pasagen 74. OnpocHbIl nucm, Ha4ymHas
co cTp. 155.

[ns nony4yeHns AoNonHUTENbHOW MHopMauum
obpawartecb B komnaHuto Grundfos.

MpumeyaHue: OgvH BUA NOKPLITUS HE MOXET ObITb
aPEeKTUBHBIM A51si BCEX YCNOBUA NpUMeHeHus!

Kak NOKpPbITUE BIUAET Ha
npoun3BoauTeribHOCTb Hacoca?

WcnbiTaHus nokKasarsnwu, 4To NOKPbITUE OKa3blBaeT NnLlb
He3HauuTenbHOe BMUSIHME Ha NPOM3BOAUTENBHOCTb
Hacoca. [NokasaTtenu pacxoaa, 4aBrneHuUs U
3(PhEKTUBHOCTU TaKMe Xe, Kak U B aHanorm4yHom
Hacoce 6e3 NoKpbITUA. ATO Takke O03HaYaeT, YTo
MOXHO nogoGpaTb HAacoC C NOKPbLITUEM MO
hakTnyeckomy pasmepy paboyero koneca unu
onpeneneHHoMy AunanasoHy paboyen Touku B
Grundfos Product Center.

CepTtudmkatbl Ha UICNONMb30BaHUe C
nMTbLeBOW BOAOMN

HekoTopble nokpbiTusa ana Hacocos NB, NBG, NK,
NKG umetoT cepTudmkatbl Ha UCNonb3oBaHME C
NMUTbEBON BOOOW.

B Tabnuue HWXe nokasaHo, Kakne UCNosHeHus

MOKPbITUIA NMEIT cepTuduKaTbl Ha UCNonbL3oBaHKe ¢
NUTbEBOW BOAOW M TUN cepTudukara.

Pa3spelweH ans pa6oTbl ¢

WcnonHeHune nokpbITUA ANA... . 9
nuTbeBoun Boaou

XnopupoBaHHas Boaa WRAS
Mopckas Boga < 25 °C WRAS
25 °C < Mopckas Boga < 65 °C WRAS

XXugkoctb ¢ abpasusamu -

XumMmunyeckme xugkoctu < 60 °C -

TexHU4eckoe obcnyXxuBaHue

MHdopmauns 0 peMOHTHbIX KOMMMeKTax U CepBUCHbIX
MHCTPYKUMsx gocTtynHa B Grundfos Product Center.
http://product-selection.grundfos.com.

PedepeHunun, ksanudukaumsa m
cepTudmMKaTbl NOCTaBLLUKA NOKPLITUSA
MocTaBLwwmk nokpbiTun ansa Hacocoe NB, NBG, NK,
NKG nmeeT cnegyowmn nepedeHb pedepeHunii:
* A.P. Moeller: 30 net

* anekTpocTaHumn: 20 net

* KaHanuMsauuoHHble Hacocbl: 18 net

* wenbdosas nHayctpusa: 15 net

*  XUMMYecKasi npoMblinieHHocTb: 10 et

* TenmnoueHTpanu: 5 net.

Ksanudukauusa/ceptudumkarbi:
» [pepkBanudukauyus Sellicha
* [pegkBanudukauma Achilles

* CneumanucT no KOHTPOIIO COCTOSIHUS NOKPLITUN,
cepTudmunpoBaHHbI Frosio.

MoKpbITMSA M3roTaBNMBAalOTCS B COOTBETCTBUMN C

cucTemMon MeHegxkmeHTa kadectsa 1ISO 9001 u

CTaHOapPTOM 3KOMOrMYeCKOro MeHeM)KMeHTa -

ISO 14001.

GRUNDFOS %

67

Hacoc



209eH

68

dnaHubl Hacoca

GrA2518
GrA8195

Puc. 91 dukcupoBaHHble
dnaHubl

Puc. 92 CsoboaHble
cnaHubl

HocTtynHbl pa3amepsl dpnaHues ang HacocoB NB, NBG,
NK, NKG B coOTBETCTBUU C HECKOMNBbKUMM
cTaHgapTamu:

* Pasmepbl onaHues DIN no ctaHgapty EN 1092-2.

» Pasmepsbl onaHueB ANSI no ctaHgapty
ASME B 16.5.

* Pasmepbl dnaHues JIS no ctangapty JIS B 2210.
* Pasmepbl chraHueB 13 aBcTpanunckon tabnuusl E

npuBeaeHbl B COOTBETCTBUM ¢ Tabnuuen E AS 2129.

B 3aBucumocTn oT MaTepuana Hacoca AOoCTYMHbI
dukcuposaHHbie 1 ceoboaHble dnaHubl. CBoboaHbIE
dnaHubl 4OCTYNHBI TOMBKO AN HACOCOB U3
Hep>xaBeloLwewn cTanu.

CBob6ogHble dnaHubl

MHorga menoyun npuBoasaT K G0ONbLUUM YNyYLIEHUSAM.
Tak 1 B crniyyae co cBo6oAHbIMU (hnaHuamu, KoTopble
npeanaratoTca ansa 6onblwmHcTBa HacocoB NB, NBG,
NK, NKG. CeobGogHbIln chnaHey, npeacraBnsieT cobon
dnaHeL, KOTOPbIN MOXHO OTPErynMpoBaTh Ans
COOTBETCTBUS pa3mMepam umeroLmxcsa Tpyb u
nopgorHaTe nog Tpebyemblil cTaHaapT, TEM CambiM
obnerymB ycTaHOBKY.

YHuKanbHble npenmMyLlecTBa

CBobogHble dnaHLbl NpeanaratT Hemano
NPeVMyLLECTB Mo CpaBHEHWIO ¢ haHuamMm
cTaHgapTHOro Tuna:

* 3KOHOMWS BPEMEHU MOHTaXa B LIeNom.

* NOAXOAAT AN YCTaHOBKM C KOHTpdnaHuamu,
COTHYTbIMUW BO BPEMSI CBApKM!.

» obecneynBatloT NOMHY COBMECTUMOCTb CO
ctangaptamu DIN, ANSI n JIS.

* y Bac b6yget chnaHeu, KOTOpbIV cpasy e nogonaet
ANSA yCTaHOBKM B CNydyae 3aMeHbl CTaporo Hacoca
nnun gnaHua Apyron Mapku; MogesnbHbIn psg
cBoboaHbix dnaHues ot PN 10 go PN 40.

* MOXHO fenaTb crneuuanbHble YCTaHOBKY r4e
dnaHubl ByayT NOBEpHYThI ANS NpoBeAeHNs
obcnyxuBaHns B OrpaHM4€HHOM NPOCTPaHCTBE.

MHoronetHun onbIT paboTel ¢ knueHTamn Grundfos CR

nokasarn, 4To cBo6oaHble (hnaHLbl S3KOHOMSAT BpeMS,

3aTpaynmBaemMoe Ha MOHTax U, TeM caMblM, SKOHOMST
neHbrun.

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

MoBopoT ¢hnaHueB

CB060oAHbIN (hnaHeL, MOXHO NOBEPHYTb HA HECKOIbKO
rpagycoB, ecrniv KoHTp-cnaHeL, Obli NOrHyT BO BpeMs
MOHTaxa u/vnu ceapku. dnaHewl, MOXHO NOBEPHYTb,
4yTOObI 0OECneYnTb coeanHeHne. 3To NO3BONUT
nsbexaTb AONONHUTENBHBIX HAMPSXXEHUA B Hacoce n
CHM3NT obLLee Bpems NPOCTOS.

TMO06 0920 5014

Puc. 93 CsobGogaHblii onaHey

MonHasa aganTMBHOCTb

CBobGoaHble hnaHubl Takke AEMOHCTPUPYIOT
aganTMBHOCTL B npouecce 3akasa. Ecnn Hacoc
OLMGOYHO ObIN 3aKka3aH ¢ HenpaBuibHbIM CTaHAAPTOM
dnaHua, Hanpumep DIN, MOXHO 3aka3aTb CBOOOAHbLIN
c¢raHel B COOTBETCTBUM C NPaBUSIbHbIM CTAaHLAPTOM,
HanpumMep ANSI, n npoBecTu 3ameHy.

Ocob6ble Tpe6oBaHMUA K MOHTaXy

Kak npaBuno MoHTax U agantaumsi HACOCOB MOA
ocobble TpeboBaHUSA BbIMOHAKTCSA B YCIOBUAX
orpaHu4eHHoro npoctpaHcTea. CBoboaHble dnaHubl
nomoratoT pewwnTb 3Ty Npobnemy, Tak kak cBOOOAHbI
dnaHew 1 KOHTp-dnaHeL, MOXHO NoBopavnBaTtb. JTO
MOXET OblTb 0COOEHHO nonesHo ans cbopLimkoB
KoMnnekTHoro obopynosanua (OEM), koTtopbie
OOJKHbI YACTO CAaBaTh CINOXHbIE PeLUeHNs NOA KoY
B 20-pyTOBbIX KOHTEMHEPAX UNu Aaxe MeHbLUNX
6rokax.

CBob6oaHble hnaHubl 4OCTYMNHbI Ans HacocoB NB,
NBG, NK, NKG B cooTBeTCTBUM C TAabnuLen H1Xe.
CTaHgapTHbIM NpeafioXkeHnem saBnsaTca cBoboaHbIe
dnaHubl 13 KoBkoro xenesa (GGG50).
[ononHuTeneHO nMetTCs hnaHLbl N3 HepXaselLen
ctanu (1.4408).

MpumeyvaHume: B orpaHnyeHHOM KonmMyecTBe Mogenemn
HaACOCOB C BO3MOXHOCTbIO YCTaHOBKU CBOOOAHBIX
naHuUeB OTCYTCTBYET BO3MOXHOCTb NOBOpPOTaA
dnaHua. Cm. cneaytowyto Tabnumuy.



NB, NBG, NK, NKG

NBE, NBGE, NKE, NKGE

NB, NBE, NK, NKE

TunoBow psag
HacocoB
Grundfos

YyryHHbIN Hacoc

Hacoc u3
HepXXaBelowen cranum

NBG, NBGE, NKG, NKGE

Tun
cdonaHua

CraHpapTt

cdnaHua

Tun
cdnaHua

CraHpapTt
cdnaHuya

ANSI (Tun G)

JIS (Tun J)

ANSI (Tun G)

32-125.1

v [JIS (Tvn J)

32-160.1

32-200.1

32-125

Tunosow psag
HacocoB
Grundfos

YyryHHbIW Hacoc

Hacoc us
HepXaBelowen
cTtanu

Tvn

CrtaHgapT

¢dnaHua dnaHua

Tvn

CtaHpgapT

¢dnaHua dnaHua

Kon onsa
cBobogHoro
cdonaHua,
KOTOpbIN
Henb3s
NoOBepHYTb

BcacbiBalowmumn
naTpy6ok
HanopHbit natpy6ok

32-160
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40-200
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40-250
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125-315
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125-500
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200-150-250
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250-200-400

250-500

F -

F

250-200-450

F = dwukcmpoBaHHbI hnaHeu,.
L = cBoboaHbIN dhnaHel, YyryH
GGG50-EN-GJS-500-7 unu HepxaBetoLias ctanb

1.4408.

300-250-350

300-250-400

300-250-450

300-250-500

'
m| T MM T M M| M T T T My M T T T T T M| M| Ty o

350-300-305

F F

F = dukcnpoBaHHbIi hnaHew,.
L = cBoboaHbIi dnaHeu, YyryH GGG50-EN-GJS-500-7
unu Hepxasetowas ctanb 1.4408.

) MakcumansHo 4onycTMMOE AaBReHUs ANs Hacoca CocTaBnsieT 25

6ap.
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Hacochbl 6e3 PWIS

Yto o3Hauaet PWIS?

PWIS - BellecTBa, ocnabnsawllimMe cmadympaHe
KpacsLnX NUrMeHTOB.

TepMuH ncnonb3yetcda ana onncaHua sellecTs,
KOTOpble NoAaBnAT Unn paspyLiarT crnoco6HoCTb
Kpackuy npunnnatb K NOBEPXHOCTAM.

Cpepna 6e3 PWIS rnaBHbiM 06pa3omM Heobxoanma B
aBTOMOOMIbHOW NMPOMBILLSIEHHOCTM U B NMOKPACOYHbIX
uexax.

MocneacTteue Bo3pgencteusa PWIS

HexenatenbHblM nocneacTemem npucytcreua PWIS
SIBMSAETCS TO, YTO Kpacka Uim NoKpbITUE HE MOTYT
3aKpenuTbCs Ha yyacTkax obpabaTeiBaemMoro nsgenus,
3arpsisHeHHbIx PWIS, 4To npuBoAnNT K BO3HUKHOBEHWIO
HenNpuUrNAgHbIX Kpyrnbix "KpatepoB" unn "BMATUH" Ha
OKpalleHHOM NOBEPXHOCTU UMM MNOBEPXHOCTU C
nokpbiTUeM. [TOBEPXHOCTb C MOKPLITUEM,
3arpsisHeHHas PWIS, 6yget Bbirnagetb Tak. 9710
npumMep Tsxenon popmbl.

TMO06 3343 5114

Puc. 94 lMpumep NOBEPXHOCTU C NOKPbITUEM,
3arpssHeHHon PWIS

Tpe6oBaHNA 3aKa34yMKOB

B GonblUMHCTBE Cry4yaeB NpOCTO 3aKa3biBaloT HACOC
0e3 KpeMHMEBLIX KOMMNOHEHTOB. Ha camom gene
nocTynatoT 3anpockl Ha Hacockl 6e3 PWIS, Tak kak
KPEMHUWI HE eAUHCTBEHHOE BELLECTBO, KOTOPOE MOXET
nNpenaTCcTBOBaTb HAHECEHMIO KPACKM UMM NOKPbLITUS.
OcHoBHbIMU BeuwlecTBaMn PWIS aBnaoTCA CUNUKOHDI,
napaduHbl, ocobble cTeapatbl, Macna u cmasku. U3
OpYryx BeLeCcTB MOXHO BblAeNuTb rpaduT (Hanpumep,
n3 KapaHgawlen), opyrme cMHTeTU4Yeckue matepuvansl,
He cogepxallune KpemHui, Hanpumep, NTPI, Bock 1
TanbkK.

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

YTto menaet Grundfos ana cospnaHuA
HacocoB 6e3 PWIS?

Hawun ncnonHeHuns HacocoB NB, NBG, NK, NKG 6Ge3
PWIS BbINONHEHbI B COOTBETCTBUM C TAKUMU XKe
CTpornmm TpeboBaHUAMU, Kak U Anst aBTOMOOUNbHOM
NMPOMBILLUIEHHOCTU, YTO UCKMYaeT noboe
BMELLATENbCTBO B KpUTUYECKNE onepauumn 1
npoueccsl.

Hacocbl NB, NBG, NK, NKG npoBepeHbl Ha Hannune
PWIS.

Bbbino caenaHo cnegywouee:

* YT06bI NPpOBEPUTL M YOEeaNTbCA B oTCcyTCTBUM PWIS,
AeTanu, KOHTaKTUPYoLWKne C XUAKOCTbIO Unn
BO30YyXOM ObInn UCMbITaHbl B COOTBETCTBUU C
Hopmon VW PV 3.10.7.

* [etanu, Ha KOTOpbIX GbINK 0B6HApyXeHbl BelecTea
PWIS, a Takxe getanu, KoTopble BbIAENANN Takme
BellecTBa BO BpeMsi paboTbl, ObiNn 3aMeHeHbI
anbTepHaTUBHBLIMU KOMMOHEHTAMW, He
cogepxawumm PWIS.

Mpu cbopke Hacoca MHCTPYMEHTbI U pacxoHble
MaTepuansbl, Takue Kak CMa3o4yHble MaTepuarnbl 1
MblNbHas BoAda He copgepxat PWIS, nanee cnegytor
cneumnansHble npoueaypbl 06paboTku.

McnbitaHne HacocoB NB, NBG n NK, NKG 6e3 PWIS
npoBoAnTCHA Ha 06bIMHOM 06opyaoBaHUK Ans
npoBegeHWs 3aBOACKUX UCTBbITAHWUIA.

Mepepn yknagkon ons oTrpy3kn rotoBbld NPOAYKT
3aBOpayMBaloTCA B creumanbHble NNacTUKoBble
nakeTbl, He cogepxawme PWIS.

Kaxnabli Hacoc 6e3 PWIS noctaBnsieTcs ¢
"CepTtudpumkarom Ha Hacoc 6e3 PWIS" - Homep
npoaykta 98535593.

Mpumevanue: KomnaHua Grundfos He HeceT
OTBETCTBEHHOCTM 3a NocreayLlee 3arpsasHeHne
PWIS npu obpaboTke npoaykumm Bo BpeMsi
TPaHCMOPTMPOBKU, XpPaHEHUS U AanbHeNLwero
Nonb30BaHWs.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

MopenbHbIn pag HacocoB NB, NBG, NK,
NKG 6e3 PWIS

Bce TMnopa3smepbl Hacoca

KoHcTpykumsa Hacoca
NB NBG NK NKG

YKécTtkaa mydra . . - -
MydTa ¢ npocTtaskon H/A H/A . .
YnnotHeHue Bana BQQV ° ° . .
Konbuesoe ynnotHeHne FKM . . . °
E-Hacochbl - - - -
Hacocbel ATEX - - - -
[lynnekcHas ctanb H/a H/a - -
KpoHwWTenH nogwmnHuka ¢
MacnsHoit cMa3Koi Wi Hia . .
Kamepa mynstunnukatopa H/Aa H/g - -
[losnpoBoyHas cucrtema H/A H/A - -
Oatuumkn PT 100 H/O H/a - -

e =[la

- =Het

H/p  =BapuaHT HegoCTyneH AN 3TON KOHCTPYKLMKU Hacoca

Mcnonb3yloTcst ToNbKO anekTpoasuratenu Siemens
IE3, 50 'y, ¢ TMNOpasmepom Ao 225 BKIOYUTENBHO, C
uKcupoBaHHoOW YacToTomn, 6e3 KpeMHMEeBbIX
KOMMOHEHTOB.

Kak 3aka3aTtb Hacoc 6e3 PWIS?

Hacocbkl NB, NBG, NK, NKG 6e3 PWIS moxHo
3akasaTb, o6paTuBLINCL B NPeAcCTaBUTENbCTBO
Grundfos.

3anacHble 4acTum
ﬂ,OCTyI'IHbI crnepywuimne 3anacHbole YacTtu:

Bce Tunopa3amepsbl Hacoca

KoHcTpykumsa Hacoca
NB NBG NK NKG

YKécTkaa mydTa . . - -
MydTa ¢ npocTtaskom H/Q H/O . .
YnnotHeHne Bana BQQV . . . .
Konbuesoe ynnotHeHne FKM . . . .
e =[la
- =Hert

H/p  =BapmaHT HeoCTyMneH AMs 3TON KOHCTPYKUMU Hacoca

Homepa npoayKkToB MOXHO HaWTW B KaTanore
KOMMIEKTOB ANsi CEPBMCHOMO 06CNyXMBaHMS.

GRUNDFOS %
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8. UIcnonHeHuna E-HacocoB

Hacockl NBE, NBGE, NKE, NKGE
0e3 paTtyumka

TMO06 7263 3316
TMO7 2889 4318

TMO7 2890 4318
TMO6 7262 3316

Puc. 95 Hacockl NBE, NBGE, NKE, NKGE 6e3 gatuuka

Ovana3oH pa6ounx xapakTepucTuK

P H
[kPa] | [m]
1000 4 100
800 80
600 60
500 50
4004 40

3004 30

2004 20

1004 1
80

60+
504
40+

<
A\
/

/

w ~ oo ® O

30—

56 8 10 15 20 30 40 5060 80100 150 200 300 400 600
Q [m¥h]

T T L T T T 17T T
2 3 4 5678 10 20 30 40 5060 80100 Q[i/s]

TMO7 3015 4518

Puc. 96 [Ouana3oH xapaktepuctuk E-HacocoB

Pacxop; Jo 500 m3fuac
Hanop: 0o 90 m
TemnepaTtypa XnaKoCTu: Ot -25 po +140 °C
MakcumanbHoe paboyee 25 bap

haBneHue:

KoHcTpyKuus

Hacocbl NBE, NBGE, NKE, NKGE ocHoBaHbl Ha
ctaHaapTtHbix Hacocax NB, NBG, NK, NKG. OcHoBHbIM
oTnnynem aBnseTcy anektpoasuratens MGE.
Onektpogsuratens MGE ocHalleH BCTPOEHHbIM
npeobpasoBaTenemM 4acToThbl, B KOTOPOM UCMONb3yeTCs
nepemMeHHas 4YacTtoTa BpalleHUs Ans aBTOMaTU4ecKom
agantaumm Npou3BOAUTENbHOCTY K TEKYLLINM
YCMNOBUSIM.

Bce Hacochl ¢ 2-NOMOCHLIMY 3NeKTpoaBUraTensiMm
MoLHOCTbIO A0 11 KBT 1 4-nontocHbiMu
anekTpogsuratensmu oo 7,5 kBT ocHallarTca
anektpoasuratensmm MGE ¢ nocTostHHbIMU
MarHuTamu, aHeproadPeKTUBHOCTbLIO Knacca IES
cornacHo TpeboBaHuam IEC 60034-30-2.

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

MogpenbHbin psap E-gBuratenen
(anekTpoaBuratenu MGE)

Kon-Bo P2 [kBT]
omo. ke —— -
cos e R 230322 ey
E2 - - - - - - - - - - - - -
2 IE3 - - - - - - - - - - e e @
IES - - e e e e e e e o - - -
IE2 - - - - - - - - - - e -
4 IE3 - - - - - - - - - e e - -

IE5 e o e e o o o o o - - - -

He knaccudumumpytotes no |IE

Mpumeyvanme: Hacocel NBE, NBGE, NKE, NKGE He
obopyayloT AaT4YMKOM Ha 3aBofe-U3roToBuTene.

OcobeHHOCTU U npeuvmMyliectBa

OnekTpoasuratens C perynupyemMomn 4actotomn
BpaLleHWs CO CBOMMM O0COBEHHOCTAMU faeT
crnegyoLme NpenMyLlecTBa B HACOCHbIX YCTAaHOBKaX:

+ 3HeprocbepexeHue;
* ynpaBneHue npoLeccomM;
* [OMOSHUTESNbHbIE (PYHKLNK;

¢ OTCyTCTBME HeobX04MMOCTM BO BHELLHEN 3aLliuTe
aneKkTpoasurartensa,

¢ BbICOKaa CKOPOCTb NO3BONIAET AOCTUYb 6onee
BbICOKON npon3BoanTENIbHOCTU C AaHHbIM HAcoCoM,
4YeM B Clly4yae C TeM XXe HaCOCOM CO CTaHOapPTHbIM
ACUHXPOHHbLIM ABUTaTENEeM;

* YMeHbLUEHHbIN rapaBnuyeckuin yagap 6narogaps
yBenuYeHHOMY nepuoay NMHeHoro HapacTaHus;

¢ HU3KME NYCKOBbl€ TOKWU.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Mpumepbl NPUMEHEHUA

[aHHble Hacocbl NPUroaHbl ANs NPUMEHEHU, B
KOTOpPbIX HEOOXOAMMO KOHTPONMpPOBAaThb AaBreHue,
Temneparypy, pacxon unu gpyrue napameTpbl Ha
OCHOBaHWM CUrHaroB faTymka, HaxoasLWwerocs B
Kakon-nmbo TOYKEe CUCTEMBI.

BcTpoeHHas perynmpoBka 4acToThbl BpalleHnst
no3BonsieT Hacocy paboTtaTb B no6omn paboyer Touke ¢
yacTtoTon BpaweHus ot 25 % o 100 %.
Mpoun3BogMTENbHOCTL NOACTPaMBaAETCs NoA TekyLine
ycrnoBwus - aHepronoTpebrneHue octaeTcs
MUHUMAaTbHbLIM.

3HauveHue 100 % Ha rpaduke COOTBETCTBYET KPMBOW
Hacoca ¢ anekTpoaBuratenem 6e3 4acToTHOro
npeobpasoBaTens.

H
[m]
100 %
[«2]
25 % 3
©
2
0 3 5
0 Q [m°y] E
Puc. 97 Pab6ouuit ananasoH HacocoB NBE, NBGE, NKE,
NKGE

B npenenax paboyero gnanasoHa Hacochl C
anektpogsuratenem MGE moryT paboTaTtb ¢ YacToTon
BpaLieHus 4o 110 %.

H T
(m)[ 110 %

[
| 1099 l [ Q=45.1mh

[ N | H=45m ]
60/100 % 107 %—r n=100%
™, 1105 %
50 — D, 103%
01 %
40 7 00 %-+—

30

20

10

0

TMO5 9472 3913

0 5 10 %5 20 25 30 35 40 45 50 55 60 Qm3/h)

Puc. 98 [pumep paclumpeHHoro gnanasoHa
npounssogutenbHoctn Ao 110 % B pamkax
paboyero guanasoHa

PaclwunpeHHbIi Anana3oH obecnevnBaeTcs nyTem
onTMMM3aLUuKn NporpaMMHoOro obecnevyeHns, Kotopoe
3afaeT MakcuMarbHY NPOU3BOAUTENBHOCTb
asuratena MGE ontumanbHbIM cnocobom. B
pesynbrate E-Hacoc moxeT obecneunBaTb
NMOBBILUEHHbIV HAMOP U pacxod C TEM e ABUraTenem.
Kpueblie B katanorax HacocoB NB, NBG, NK, NKG
NoKasbIBaOT TONbKO HOMUHANbHYO XapakTepPUCTUKY
100 % Q-H y HacocoB co cTaHOapTHbIM ABUraTenem.
MHdopmaumio o0 paclumMpeHHoM guanasoHe
NPOV3BOANTENBHOCTM MOXHO nony4nTtb B Grundfos
Product Center.

Ctabunusauma HecTabUNbHbIX KPUBbIX
XapaKTepuCTUK Hacoca

YT1o Takoe HecTabunbHas KpMBasa Hacoca?

Ecnun kpnBas xapakTepucTuK Hacoca nepecekaet
KPVBYIO CUCTEMbI ABaXAbl C OANHAKOBbLIM AaBNEeHNEM,
HO MpuW pa3HOM pacxofe, faHHasi kpuBas
XapaKTepucTuK onpeaenseTcs Kak HectabunbHas. Cwm.
puc. 99. MaBHbIM 06pa3om aTa npobnema Bo3HMKaET
B CMCTEMaX C NII0CKOW XapakTepUCTUKOW, MOCKOSbKY
3TO He NO3BONSET YNPaBnAaTb HACOCOM MO Pacxoay,
KOTOPbIV HWXe pacxoa B BEpPXHEN TOYKE KPMBOWN
XapaKkTepUCTUK.

YT106bI Ny4Lle 3TO NOHATL, PACCMOTPUM MPUMEPbI
KOHKPETHOW cuTyauuu.

H )
Mnockas
xapakTtepucTuka
MpoTuso- cUCTEMbI
faBnexHve | ___—————

HectabunbHas
KpuBas

2 M3y 7 w3 Q

TMO03 8516 1707

Puc. 99 ®opma ctaHgapTHON KPUBOW XapaKTEPUCTUK
Hacoca 1 NIOCKOW XapakTePUCTUKNA CUCTEMBI
npvBeayT k HecTabunbHou paboTe.

GRUNDFOS %%

UcnonHeHunsa E-HacocoB
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Kak ctabunusupyetcsa HectabunbHasa KpuBas
XapaKkTepuUcTUK Hacoca?

E-pgBuratens MoxeT cTabunmsMpoBaTb HECTAOMMbHYO
KPUBYIO XapakTepUCTUK Hacoca B 0b6nactm HU3KOro
pacxoda nyTeM MoBblLUEHUS YacToThbl BpaleHus. Ha
puc. 100 nokasaH noabeM KpuBOW B AaHHOW obnacTu.
Mo mepe yBenunueHunsa pacxoga E-gsuratens
NOCTENEHHO CHWXXAET YacTOoTy BpaLLEeHUs 40
HOPMaribHOM YacTOTbl, MPOM3BOAUTENBHOCTbL Hacoca
OyneT cnenoBaTth 3a KPMBOW XapaKTepUCTUK
CTaH4apTHOro Hacoca.

H A CrabunusmpoBaHHas kpusas

XapakTepucTuk Hacoca

HecTabunbHas kpuBas xapakTepucTuk
CTaH4apTHOro Hacoca

-

Q

TMO5 2434 5111

Puc. 100 KpuBas xapakTepucTuk Hacoca co
cTabunuampoBaHHbIM paboynm AnanasoHoOM

Ha puc. 100 nokasaH Hacoc ¢ HecTabubHbIM paboynm
avanasoHom npu 50 Mu. [ns ctabunmsaunn paboTol
E-gBuratens noBbIWAET BbIXOAHYH YaCTOTY A0,
Hanpumep, 58 'y B 06nacty ¢ HU3KUM PacxoLoM.

Lenb n npeunmyulecTtBa

Llenb ctabunusaunmn Hacoca 3aknoyaeTcs B TOM,
4yTOObl 06ECNEYNTL HOPManbLHOE yrnpasneHme no
Bcemy paboyemMy gmanasoHy. [pu aTom gocTuraetcs
NONHOCTLI0 cTabunbHasa paboTa gaxe Npu HU3KOM
pacxofe. OTo No3BOMSIET UCNONb30BaTb COBPEMEHHbIE
BbICOKOA(P(PEKTUBHbIE HACOCHI B CUTYauUusax, Korga
WHbIM cnocoboM 3TO caenaTb HEBO3MOXHO.

MpumeHeHne

Kak ynomuHanochb Bblilwle, B CUTyauUUsX C BbICOKUM
NPOTUBOAABNEHNEM U MITOCKOWN XapakTepuCTUKOn
CUCTEMbl BO3MOXHa HecTabunbHasa paborta,
Hanpumep:

* nepekadnBaHWe BoObl B BOAOHANOPHY0 GallHIo;
* nognuTka KoTna.

MpumeyaHume: Hacoc 6ypeT paboTatb Ha bonee
CVMHXPOHHOW CKOPOCTK B obnacTu HM3KOro pacxoaa,
YTO MOXET MOBMUATH HA YPOBEHb NPOMU3BOAMMOIO
wyma.

®PyHKUMSA JOCTYNHA B 3aBOACKUX HACTPOWKaX.

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Hacoc pa6oTaeT Ha npegene MOLWHOCTH

YTo 3HauuT Hacoc paboTaeT Ha npeaene
MOLLHOCTU?

Koraga Bo Bpemsi paboTbl Hacoc BbigaeT
MaKkCMMarnbHY MOLLHOCTb Ha Bany anektpoasuraTens
(P2) BO BCem gnanasoHe npov3BoguTeNbHOCTU OT
3aKpbITOro KnanaHa 4o MakcMManbHOro pacxoga,
cuMTaeTcsl, YTo OH paboTaeT Ha nNpeadene MOLWHOCTU.

PaclumnpeHHbiin pabounii AnanasoH (hyHKUMS
npumeHeHa)

H )

KpuBasi mowHocTu anst E-Hacoca,
paboTatolero Ha npegene
MOLLHOCTH

KpuBasi MmowHOCTH
ctaHpapTHoro E-Hacoca

TMO03 9187 3507

Puc. 101 KpuBble MOLHOCTU CTAaH4APTHOroO Hacoca u
Hacoca, paboTaloLero Ha npegene MOLWHOCTH

Lenb n npeumyliecTBa

[aHHasa dyHKUMS OCHOBaHa Ha TOM, YTO 4acTo
CTaHOapTHbIN E-Hacoc He MOMHOCTBLIO Harpyxaet
anekTpogsuratens MGE Bo Bcem pabodem gnanasoHe.
HacTtpous anektpoasuratens MGE Ha noCTOsIHHYHO
paboTy ¢ MakCUManbHOW MOLLHOCTbIO, HE3aBUCUMO OT
Harpy3ku, MOXHO pacLUMpuUTb AnanasoH
NpOM3BOAMTENBHOCTM Hacoca 6e3 neperpysku
anekTpogsuratens MGE. Cwm. puc. 101.

[aHHas dyHKUMS faeT criegylolmne npaktuyeckme
npevMyllecTsa:

+ [nanasoH gaBreHus Hacoca MOXeT ObITb yBeINn4yeH
npn HA3KOM pacxoae 0e3 ncnonb3oBaHus bonee
MOLLHOro anekrTpoasuratend, npun ycrnosumn, 4T1o
KOHCTPYKUMA HacoCa CMOXEeT BblAepiKaTb 3TO
AasneHune.

* B HeKoTopbIx criyyasx Hacoc MOXeT ObiTb OCHaLLEeH
anekTpogBUrateneM MeHbLUen MOLHOCTHU, YeM
COOTBETCTBYIOLLMI CTAaHOAPTHLIN HAacoc, ecnu
E-Hacoc umeeT ouKCMpOoBaHHbIN paboyunit
AunanasoH npu HU3KOM pacxope.

OTa yHKUMUSI AOCTYMNHA ANs creayloLmnx

TMNopas3MepoB HACOCOB:

Hacocbl ¢ TpexdasHbiMu anekTpoaBuraTensaimm

2-nontocHble 4-nontocHble
[xBT] [xBT]

0,75-7,5 11-22 0,55-7,5 11-18,5

MpumeyaHue: 31a PyHKUUSA 4OCTYNHA B 3aBOACKNX
HacTpoWKax.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

MpumeHeHune

[aHHasa dyHKuma Hambonee 4acTo UCNoNb3yeTcs B
obnactax npUMeHeHNna ¢ OTHOCUTENbHO HU3KNUM
pacxogoM No OTHOLWEHUIO K HOMWHanNbLHOM
Npon3BOAUTENBHOCTY, rae Tpebyemoe MakcumanbHoe
[JaBreHne cooTBETCTBYET MakCUMarnbHOMY AaBIEHMIO,
KOTOpOe MOryT BblAaTb 3M1EKTpoABUraTeNb U HACoC.

MpyvMepbl NpUMEHeHNs:

* MOEYHble CUCTEMbI U CUCTEMbI OYUCTKM;
* OpOLUeHMeE;

* noanuTka Kotna.

OnucaHue

[JaHHasa gyHKUUS B OCHOBHOM NMpUMEHNMa B BYX
obnacrtax:

MoBbIlWeHHOe faBneHne

Ha puc. 102 nokasaH pabounn gnanasoH
ctaHgaptHoro E-Hacoca (50 ') ¢ paclumpeHHbIM
AnanasoHOM JaBMeHWI, NOMyYeHHbIM B pe3ynbrare
npuMeHeHus yHkumm "paboTbl Hacoca Ha npeaene
MOLLHOCTK".

MakcumanbHasi Npou3BoANTENBHOCTL NpU paboTe Ha
npeaene MoLWHoOCTH

H [narpamma xapakTepucTuk cTaHgapTHoro E-Hacoca
! MakcumanbHas kprvBas MOLHOCTY Npu paboTe

Ha npeperne MOLHOCTU

KpuBasi MOLLHOCTW ANs cTaHAapTHOro

-

Q
f Bb|x0/:u44ﬂ yacToTa npu paboTe Ha Npeaene
MOLHOCTU
— |
RN
SESCLRNE NG
AN

BbixofHas YyactoTa Ana ctaHgapTHoro E-Hacoca

l » Harpyska

TMO3 8614 0315

Puc. 102 CraHpgapTHas kpuBas NpoM3BOAUTENBHOCTH U
KpvBasi NpOM3BOANTENBbHOCTU C DYHKLMEN
paboTbl Ha Npegene MOLHOCTK

OnekTtpoagsuratens MGE yctaHoBneH Ha 6Gonee
BbICOKY0 YacToTy BpaLlleHns (fyaxc), YEM
HOMMWHanbHasi YacToTa BpalleHusa Hacoca. JTo
npuBOANT K bonee BbICOKOMY AaBMEHWIO NPU 3aKPbITOM
KrnanaHe U HA3KOM pacxofe.

Hacoc 6yget paboTtaTb C NOBbILLIEHHON YacTOTOM
BpaLeHns (fyac) AO TEX Nop, noka He byaet
OOCTUrHYT pacxop, Npyv KOTOPOM 3aneKkTpoaBurartens
OyneT 3arpykeH Ha NosHy MoOLWHOCTb. B cnyyae
JanbHenwero yBenuyeH1st pacxoga, yacrtorta
BpaLUeHUs ariekTpoaBuraTerns noHuxaeTcsi, YTobbl He
[OMNyCTUTb NPEBLILWEHUS HOMUHANBbHOW MOLLHOCTMW.

MpumeyaHume: Hacoc 6yget paboTatb ¢
NpeBbILLEHNEM CUHXPOHHOW CKOPOCTU B 30HE HU3KOIO
pacxopa, YTo MOXET MOBMUSATb Ha YPOBEHb
NPOU3BOAMMOrO LIYMa.

YMeHblUeHMe MOLWHOCTU ABUraTens

Ha puc. 103 nokasaH pabouunii ananasoH
cTaHaapTHoro Hacoca 50 Ny ¢ dyHkumen "paboTbl
Hacoca Ha MOSHY MOLLHOCTL", 3a4eNCTBOBAHHOMN ANs
onTUMMU3aLuun NPOM3BOAUTENBHOCTM HaAcoca B
3aBMCMMOCTU OT MOLLHOCTY aneKkTpoaBurartens.
Hacoc, paboTtatowmii C HU3KMM pacxoaom npu
OTHOCUTENbHO BLICOKOM AaBneHum (1), MOXeT ObITb
OCHalleH afekTpoaBuUraTeneM yMmeHbLIEeHHOWM
MOLLHOCTW C HOMUHASbHOW MOLLHOCTbIO,
COOTBETCTBYIOLLEN AaHHOMY paboyemMy ananasoHy.
Mpu 6onee BbICOKOM pacxofe 1 OTHOCUTENbHO HU3KOM
AaBreHun (2) anekTpoasuratens NOHWXKaeT YacToTy
BpaLleHns B criyvyae npeBbileHns NpeaensHoro
3Ha4YeHMs MOLLHOCTM 1 cneayeT bonee KpyTow KpuBOW
B COOTBETCTBWM C JOCTYNHOWN MOLLHOCTbIO.

PaGouuni gnanas3oH npu HU3KOM
pacxoge

MakcumanbHas kpusas
MOLLHOCTM Npu paboTte Ha
npenerne MOLHOCTH

Kpusasi notpebnsemon
MOLLHOCTN Hacoca

Ecnu Hacoc
notpebnsert 6onblie
MOLLHOCTU, YeM
MOXeT BblAaTb
anekTpoasuraTenb
Habnogaetcsa
CHDKeHne
nNpov3BoANTENbHOCTH

TMO3 8615 2007

1 2 Q

Puc. 103 CranpapTtHas kpmBas paboynx xapakTepucTuk un
KpuBasi Npu NMOHWXEHHOM npeaerne MOLWHOCTH

Bbi6op Hacoca n anektpoasuratens MGE

Mpu nogbope Hacoca v anekTpoABUraTenst HUKaknx
ocobbIx TpeboBaHu HeT. Ecnn Hacoc CrimLKoMm
KpynHbIN, anekTpoasuratens MGE npocTto cHuxaet
4acToTy BpaLLeHWs, TEM CaMblM CHUXas
NpOM3BOANTENBHOCTL Hacoca, cm. puc. 103.

GRUNDFOS %%

UcnonHeHunsa E-HacocoB
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Mpoune npumMmeHeHUnA

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

O6nacTb NnpMMeHeHus

BbiGepute cnepytowmnin pexum
ynpageneHus

Tun Hacoca

B cuctemax ¢ oTHocMTeNbHO GoMbWMMY NOTEPSIMU [aBneHUs B
pacnpegenuTenbHblx Tpy6onpoBoAax U B cucTemMax KOHAULMOHNPOBAHUS
BO37yXa W OXNaXaeHus.

* [1BYXTpyGHbIE CUCTEMbI OTOMMEHNS C TEPMOPETYIIMPYIOLLMMUN BEHTUNAMM:

— ¢ pacnpegenuTenbHbiMK Tpy6onpoBoAamMmmn 60nbLLION NPOTAXEHHOCTH;

— ¢ 6anaHCcMpOBOYHbLIMM KNanaHammn CUIIbHO APOCCENNPOBAHHbIX
Tpy6onpoBoaos.;

— C perynatopamu nepenaga AaBneHus;

— CO 3HaYUTENbHbLIMK NOTEPSIMU AABMNEHUS B OTAENbHbIX 3NEMEHTax CUCTEMbI,
onpegensaoWwmMmn obLwuii pacxos Boabl (HanpumMep, B KoTne,
TennoobmMeHHVKe 1 pacnpeaenuTensHom Tpybonposoae A0 NepBOro
OTBETBMEHUSA).

* Hacocbl NepBNYHOrO KOHTYpa B CMCTEMAaX CO 3HAYMTENbHbLIM NageHnem

NaBrieHNs B NepBUYHOM KOHTYpe.

* CucTeMbl KOHAMLMOHNPOBaHUS BO3ayXa:

— C TennoobmeHHMKamm (daHkonamm);

— c oxnaxpgatwowmmm 6ankamu;

— C OXnaxaaloLnmMmn NoBEPXHOCTAMMU.

[ocTosAHHbIN Nepenaj AaBneHns
(maTyvk nepenaaa AaBneHUst HAXoAUTCS
B cucTeme)

Bce

B cuctemax c oTHOCUTENbHO HEBOMNbLINMUK NOTEPSAMY AABIIEHNS B
pacnpefenuTenbHbIX TpyGonpoBoaax.
* [ByxTpyOHblE CUCTEMbI OTONMEHNUS C TEPMOPETYNMPYIOLLMMUN BEHTUNAMMU:

— B CUCTEMax C eCTECTBEHHOW uMpKynsumen;

— C He3HauMTenbHbIMY NOTEPSIMU AABIEHUS B OTAENbHbIX 3NIeMeHTax
cucTeMbl, onpeaensitowmx obLwmin pacxoq Boabl (Hanpumep, B
HarpeBaTenbHOM KOTNe, TeNNoobMeHHuKe 1 pacnpefenuTensHoOM
TpyGonpoBoae NepBUYHOTO KOHTYpa) nnm

— nepeobopyaoBaHHbIX AN CUMbHO Pa3BETBMEHHbIX ceTel (Hanpumep, Ans
LieHTpan13oBaHHOrO TeNMocHabxeHus).

« CucTeMbl OTOMMEHNs Tuna "Tennbii non" ¢ TepMOPErynupyoWmMMm BEHTUSAMU.

* OpHOTPyGHbIE CUCTEMbI OTOMIIEHUS C TEPMOPETYNMUPYOLLMMI KnanaHamu unm
6anaHc1poBoYHbLIMU KnanaHamu Tpy6onposoaa.

» Hacocbl NepBUYHOIO KOHTYpa B CUCTEMAX C HE3HAYUTENMbHLIM NafeHneM
flaBMNeHNsi B NEPBUYHOM KOHTYpeE.

[MocTosAAHHbIN Nepenaa AaBneHns

HA

B cuctemax ¢ NOCTOSIHHOW XapakTepUCTUKON CUCTEMBI.
Mpumepsbl:

* OAHOTPYOHbIE CUCTEMbI OTOMMEHUS;

* LUYHTbI KOT/OB;

* CcUCTeMbl C TPEXXOA0BLIMU KnanaHamu;

*  peLupKynsauus ropsiyeii Boabl.

HA

\L
"Q

Bce

MocTosiHHbIN Nepenag Temnepartyp

HA-

\L
"Q

1,1 -11 kBT, 2-nontocHble
0,55 - 7,5 kBT,
4-nonoCHbIN

Ecnu ncnonb3yeTcsi BHELLHWUIA KOHTPONEp, TO HACOC MOXEeT MepeknioYaTbCs ¢

O[HO NOCTOSIHHOW XapaKTEPUCTWKN Ha APYryto B 3aBUCUMOCTMN OT 3HAYEHUs!

BHELLHEero curHana.

Takke BO3MOXHO NepekrtoyYeHne Hacoca B PeXUM dKCnnyaTtalnm B COOTBETCTBUM

C MakCMMarnbHOW UM MUHUMarbHON XapaKTepUCTUKON:

* Pexum paboTbl N0 MakCUManbHON XapakTepucTuke cneayeT Boibupats B
nepuopasbl, koraa HeobxoanM MakcMMarbHbI pacxop.
Takow pabounii pexum, kK NpuMepy, MOXeT NPUMEHATLCSA B MMKOBOE BpeMS
noTpebnexus ropsiyei Boabl.

* Pexwum paboTbl N0 MUHUManNbLHOWM XapakTepucTuke cneayet BbiGupaTb B
nepvopasbl, koraa Heo6xoAuM MUHUMATIbHBIA Pacxop.

MocTosiHHas XapakTepuctuka

Hl

Bce

B cuctemax, rae TpebyeTcs NOCTOSHHbIM pacxof, He3aBUCKUMO OT nafaeHus
faBrieHus.

Mpumepsi:

* yunnepbl 4N KOHAULMOHMPOBAHNUA BO3AYyXa;

* OTOMUTENbHbIE NOBEPXHOCTH;

* C oxfaxgaroLlwyMmn NoBepxXHOCTAMMU.

Bce

GRUNDFOs %



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

O6nacTb NnpMMeHeHus

BbiGepute cnepytownin pexum
ynpaBsneHus

Tun Hacoca

B cuctemax, rae TpebyeTcs NOCTOSHHbIM YPOBEHb XWAKOCTU B pe3epByape,
He3aBMCMMO OT pacxoaa.

Mpumepbi:

* pesepByapbl C TEXHUYECKON BOAOMN

* pesepByapbl A4NA KOHAEHCATa KOTNOoB.

[MOCTOSIHHBIN YPOBEHb

\L
"Q

1,1 -11 kBT, 2-nontocHble
0,55 - 7,5 kBT,
4-nontoCHbIN

B cuctemax ¢ Hacocamu, paboTaoLmrmMmu napannensHo.

®yHKUMA paboTbl C HECKONBKUMU Hacocamu No3BONSAET yNpaBnsTh OAWHaPHLIMU
Hacocamu, NoAKNYEeHHbIMU NapannensHo (aBa-yeTblpe Hacoca), 6e3
NPUMEHEHUS BHELLHUX PErynsTopoB. Hacockl B cucteme, cocTosiLlen n3
HeCKOmNMbKMUX HAacCOCOB, B3auMOLeNCTBYIOT APYr C APYroM NOCPEACTBOM
6ecnpoBogHoro coeanHeHnss GENlair unu nposogHoro coeguHeruss GENI.

MeHto "Assist" ("JononHutensHble
HacTpoinkn") u dyHkumio "Multipump
setup" ("HacTtpoiika paboTbl ¢
HeckonbKkumu Hacocammu”).

1,1 -11 kBT, 2-nontocHble
0,55 - 7,5 «kBr,
4-nontCHbIN

GRUNDFOS %
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Hacocbl NBE, NKE cepun 2000 c
3aBOACKMMM faTYMKamMum nepenaga
AaBrneHus

[ee]
N
[ee]
3
N~
o
=
-
Puc. 104 Hacocbl NBE, NKE cepun 2000
Ovana3oH paboyunx xapakTepucTuk
P H
kPa m]
-1 80
700 - I
600 60
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I
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15
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40 4
30— 3
5 6 8 10 15 20 30 40 5060 80 100 150 200 300 400500
Q [ma/h]
T T T T T T 7T T T T T L
2 3 4 5 678 10 20 30 40 506070 90 Q/l/s]
Puc. 105 [Quana3oH xapaktepuctuk E-HacocoB
Pacxon; Lo 420 m3/y
Hanop: [o 80 m
Temnepartypa XnaKkocTu: oT -25 po +140 °C
MakcumanbHoe paboyee 10 6ap

[OaBreHne:

GRUNDFOs %

TMO7 2519 3918

TMO7 3014 4518

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

KoHcTpyKuumsa

Hacocbkl NBE, NKE cepun 2000 ocHoBaHbl Ha
ctaHgapTHbIX Hacocax NB, NK. [naBHbIM oTnivumMem
saBnsaetcsa anektpoasuratens MGE 1 yCTaHOBNEHHbIN
Ha 3aBOAe JaTyMK nepenaja gaBneHus ons
HenpepbIBHOW PerynupoBKu JaBneHus n pacxoaa.
Hacocbl ¢ 2-nontocHbIMY 3nekTpoaBUraTensMmm
MoLwjHocTbo Ao 11 kBT 1 4-nontocHbiMK
anekTtpogeuratensmu go 7,5 kBT ocHawatotcs
asuratenamu MGE Grundfos ¢ nocTosiHHbIMU
MarHuTamu, aHeproadPEeKTUBHOCTLIO knacca IES
cornacHo TpeboBanuam IEC 60034-30-2.

MopenbHbIN psag HacoCoB ABNAETCH rOTOBbIM
pelleHnem ans 6bICTPOro MOHTaXxa v NpocTon
akcnnyatauun. Hacocel ocHaWalTCsa LBETHLIMU
ancnneamun ans ynpoweHHOW N UHTYUTUBHO NMOHATHOW
HaCTpOWKM Hacoca C NOMHbIM JOCTYNOM KO BCEM
PYHKUMAM.

N Home
Controd mode
Con. diff.
@
=]
Date and time g
12.02.2013 2:15 | 8
— 2 9
< ) > =
Puc. 106 [Mpumep ocHoBHOro ancnnes Hacocos NBE,
NKE cepuu 2000 ¢ paclumpeHHON naHenbio
ynpaBneHus
AnekTpoaBuratenu MGE
Kon-Bo P2 [kBT]
nonk- KJ'IIECC 0 7y
cos SR NI I BRI
[E2 - - - - - - - - - - - -
2 IE3 - - - - - - - - - - - - =
IES - - e e e e e o o o - - -
IE2 - - - - - - - - - - - - =
4 IE3 - - - - - - - - - - - - =
IES e o o o o o o o o - - - -

He knaccuduumpytotes no IE

Oco6eHHOCTU U NpeumyLlecTBa

AnekTpoaBuraTesnb C perynmpyemMoii 4acToTom
BpalleHus OaeT criedylolme NpeMmyLLecTsa B
HaCOCHBIX yCTaHOBKaXx:

» 3HeprocbepexeHue;
* ynpaBneHue NpoLeccomMm;
* [ONONHUTErNbHble (YHKUUK,

* OTCYTCTBUE HEOOXOAMMOCTM BO BHELUHEN 3aliuTe
anekTpoaBuraTens;

* BbICOKasi CKOPOCTb NMO3BOMNSET 4OCTUYL Bonee
BbICOKOW NPON3BOANTENBHOCTU C JAHHBIM HACOCOM,
YeM B CIly4Yae C TEM e HaCOCOM CO CTaHAapTHbIM
aCWHXPOHHbLIM ABUraTenem;

* YMEHbLUEHHbIN rnapaBnuyeckuii yaap narogaps
yBENUYEHHOMY NMepuoay NMHENHOro HapacTaHus;

* HU3KME NYCKOBbLIE TOKN.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

NMpumeHeHue

Hacocbl NBE, NKE cepun 2000 npumeHsitoTcs B
cucTtemax, rae Heobxooum KOHTponb AasreHus. Ha
3aBOJe HacoChl HACTPauBAKTCA Ha PEXUM
NpoMNopUNOHANbLHOro perynnupoBaHust gasneHns. Mol
pekoMeHayeM UCMnonb30BaTb perynmpoBaHue no
nponopLunoHansHOMy AaBMEHUI0 B CUCTEMAX CO
CpaBHUTENbHO OOMbLIMMMK NOTEPSAMU AaBMNEHUS, T.K.
3T0 Hanbonee 3KOHOMWYHbI PEXMM YyNpaBneHNs.

BcTpoeHHas perynupoBka 4acToTbl BpalleHus
no3BonsieT Hacocy paboTaTb B Ntobon paboyert Touke ¢
yacToTon BpawleHusa ot 25 % go 100 %.
Mpoun3BoaMTENBLHOCTL NOACTPAUBAETCA NOA TEKYLUNE
yCcnoBus - 3HepronoTpebneHme ocraercs
MUHUMarbHbIM.

3HadeHue 100 % Ha rpaduke COOTBETCTBYET KPMBOW
Hacoca ¢ anekTpogsuraternem 6e3 4acToTHOro
npeobpasoBarens.

H
(m]

100 % (110 %)

Q [M3/uac]

TMO1 4916 1099

0

Puc. 107 Pabouuit ananasoH Hacocos NBE, NKE
cepun 2000

B npegenax paboyero ananasoHa Hacochl ¢
anektpoasuratenem MGE moryT paboTaTtb ¢ YacToTon
BpaweHus go 110 %.

H T
(m)[ 110 % ‘

e — — 109 9 [ Q=451mh _ |
60[100 % TSl o7 o ne100%

™~ 1105 %
" — D, 103 %
01 %.

40 7 00 %-+—

30

20

TMO5 9472 3913

0 5 10 15 20 25 30 35 40 45 50 55 60 Q(m3/h)

Puc. 108 [llpumep paclumpeHHOro gnanasoHa
npounssoanTensHocTn Ao 110 % B pamkax
paboyero ananasoHa

PacwmnpeHHbIn gnanasoH obecneynBaeTcs nyteM
OnTMMMU3auMKM NPOrpaMmMHoOro obecneyeHuns, KoTopoe
3ajaeT MakcMMarbHYK MPOM3BOOUTENBHOCTb
peuratens MGE ontumanbHbiM cnocobom. B
pesynstate E-Hacoc moxeT obecneunBaTb
MOBbILUEHHbI HAMOP N pacxod C TeM e ABuraTenem.
Kpueble B katanorax HacocoB NB, NBG, NK, NKG
NMoKa3bIBaOT TOJNIbKO HOMUHANBHY XapakTePUCTUKY
100 % Q-H y HacocoB co cTaHAapTHbIM
anektpogsuratenemM. NHdopmaumio o paclumpeHHOM
AunanasoHe Npon3BOAMTENBHOCTU MOXHO MOMYYUTb B
Grundfos Product Center.

GRUNDFOS %%

UcnonHeHunsa E-HacocoB
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NB, NBG, NK, NKG

NBE, NBGE, NKE, NKGE

Oanee NpnUBOAATCA BO3MOXXHbIE PEXNUMbI pa60TbI HaCOCOB B pa3JinvHbIX YCNOBUAX MPUMEHEHUA.

(o)

6nacTb NPMMeHeHust

BbibepuTe cneaylowmun pexum
ynpaBsneHus

B cucTemax ¢ 0THOCUTENbHO GOMbLIMMU NOTEPSIMU AaBNEHUS B pacnpefenuTenbHbiX TpyGonpoBodax u B

cucTemMax KOHANLIMOHMPOBAHWS BO3AYXa U OXNAXAEHMS.

+ [ByXTpyGHbIE CUCTEMbI OTOMNEHNUS C TEPMOPETYNMPYIOLMMM KNanaHamm u:

— C pacnpefenuTensHbiMU TpyGonpoBogamu 6onbLUIO NPOTSKEHHOCTY;

— C ApoccenbHbIMU GanaHCUpPOBOYHBIMM KanaHamu;

— C perynsTopamv nepenaaa AaBneHus;

— CO 3HauUTENbHbLIMU NOTEPSIMU AABMNEHNS B OTAENbHbIX 3MEMEHTaxX CUCTEMbI, ONpPeaensoLWmMMy obLuin
pacxop BoAbl, HaNpUMep, B KOTNE, TENTO0OGMEHHUKE U pacnpeaenuTenbHoMm Tpy6onpoBoae A0 NepBoro

.

OTBETBIIEHUS.

Hacocbl NepBnYHOro KOHTYpa B CUCTEMAax CO 3HaYMTENbHbLIM NafeHNeM AaBNEHNS B NEPBUYHOM KOHTYpe.
CucteMbl KOHAULMOHMPOBAHWSA BO3dyXa:
— ¢ TennoobmeHHukamu (daHkonnamm);

— c oxnaxgawowumm 6ankamu;
— C OXnaxaarLMMmn NOBEPXHOCTSIMU.

PerynupoBaHue no
nponopunoHanbLHOMY AaBleHUIo

Hset

>
Q

B cuctemax ¢ oTHoCUTENbHO GONbLWIMMM NOTEPAMU AABMEHNS B pacnpenenvTenbHbix Tpybonposodax u B

cMcTeMax KOHAMLMOHMPOBaHMS BO34yXa U OXNaXAEHUs.

« [OByxTpybOHblE CUCTEMbI OTOMNMEHNUS C TEPMOPETYNMPYIOLLMMM KNanaHaMmm u:

— ¢ pacnpegenuTenbHbiMK Tpy6onpoBoAamMmn 60nbLLION NPOTSAXKEHHOCTH;

— C ApoccenbHbIMY GanaHCMPOBOYHLIMY KianaHamu;

— C perynstopamu nepenaga gaBneHus;

— CO 3HaYUTENbHLIMU NOTEPSIMU [aBNeHUsi B OTAENMbHbIX 3NIEMEHTax CUCTEMbI, OnpeaensoLmuMm obLwmn
pacxop BoAbl, Hanpumep, B KOTne, TennoobMeHHUKe 1 pacnpedenutensHom Tpy6onpoBoae A0 NepBoro

OTBETBJIEHUA.

Hacocbl nepB1MYHOrO KOHTYpa B CUCTEMax CO 3Ha4YUTENbHLIM NaJeHeM JaBrieHusi B MepBUYHOM KOHTYpe.
CucteMbl KOHAULMOHMPOBAHWSA BO3dyXa:
— C TennoobmeHHMKamMm (daHkonamm);

— c oxnaxpgatwowmmm 6ankamu;
— C Oxnaxgawwmnmm NoBEpXHOCTAMN.

MocTosAHHbIN Nepenan AaBneHusA
(AaTyMK nepenana AaBneHus
HaxoA4UTCA B cucteme)

\ »
"Q

B cuctemax ¢ oTHocuTENbHO HeGoNbLMMYU noTtepsaAMU gaBneHusa B pacnpenenutenbHblX pr60nposo,qax.
ﬂByXprGHble CUCTeMbl OTONNEHNA C TepMoperynmpyrwmnmn KnanaHamm u:

PerynupoBaHue No NOCTOSSHHOMY
nepenagy AaBneHus

— B CUCTEMaXx C ECTECTBEHHON UMPKYNsLnEN; H ‘E\\
— C He3HauyuTenbHbIM NageHneM AaBMeHusl B OTAENbHbIX 3IeMEHTax CUCTEMbI, onpeaensiowmnx obwui RNy
pacxof BoAbl (Hanpumep, B KOTne, TennoobMeHHVKe 1 pacnpeaenuTensHoM Tpy6onpoBoae A0 NEPBOro SN
OTBETBIIEHNSA) UK NepeobopyaoBaHHbIX ANst GONbLIOro nepenaga TemMnepartyp Mexay NofatoLmm v N
o6paTtHbIM TpyGonpoBogamu (HanpuMmep, ANs LeHTpannM3oBaHHOro TennocHabxeHus). AN
* CucTeMbl oTOMNEHUS TMNA "Tennbiii Nnon" ¢ TepMoperynupyoWnuMmM BEHTUNSMU. — \
* OpHOTPYOHbIE CUCTEMBI OTOMIEHUS C TEPMOPETYNUPYIOLWUMMK KlanaHaMu unu 6anaHcpoBOYHbIMU L N
KknanaHamu Tpy6onposoaa. AN \
* Hacocbl NepBUYHOTO KOHTYpa B CUCTEMAX C HE3HAYUTENbHbLIM NaAeHUEM AABMEHNS B NEPBUYHOM KOHTYpe. =Q
PerynupoBaHue ¢ NOCTOSIHHbIM
Hanopom
H4
<
N
\\
B cructemax noBbILIeHWs] faBNeHUs. N
\\
I N
\
\
L \
~ \
\\ \ ;Q

B cnctemax ¢ nocTositHHOWM XapaKTepI/ICTI/IKOVI CUCTEMBbI.

n

.

pumepsbl:

0fHOTPYGHbIE CUCTEMbI OTOMIEHUS;
LUYHTbI KOTMOB;

cUCTeMbl C TPEXXOAOBLIMU KNnanaHamu;
peumnpKynauus ropsiyein Bogbl.

Mo nocTosiHHOW TeMnepaTtype

HH-

\\\ ’
/
Sy
\
N
\
N
A
AY
AY
-~ \
\
’/ \\ \ .
Q
Mo nocTosiHHOMY nepenaay
TeMmnepartypbl
H -
\\\ ’
/
Sy
\
N
\
\
\
\
AY
-~ \
\
’/\\ \
"Q
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NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

O6nacTb NpUMeHeHUs

BbiGepuTe cneayowmum pexum
ynpageneHus

Ecnun ucnonb3ayeTcs BHELHWI KOHTPOSEP, TO HACOC MOXET Nepeknio4aTbCsl C OAHON NOCTOSHHON
XapakTepuCTUKM Ha APYrylo B 3aBMCUMOCTM OT 3HAYEHNA BHELLHEro curHana.
Takxe BO3MOXHO NepekrioveHne Hacoca B PeXnM 3Kcnyataumn B COOTBETCTBAM C MAaKCUManbHON Unmn
MUHUManbHON XapakTePUCTUKON:
* Pexum paboTbl N0 MakcMManbHOWM xapakTepucTuke cnegyeT Bbibvpatb B nepuogbl, korga Heobxogmm
MaKCUMarbHbIA Pacxop.
Takon pabounii pexum, K NprMepy, MOXeT NPUMEHSTLCSA B MMKOBOE BpeMsi NoTpebreHns ropsyeit Boabl.
* Pexum paboTbl N0 MMHUMAanNbHON XapakTepucTuke creayeT BblbupaTth B Nepuobl, korga Heobxoanm
MUWHUMarbHbIA Pacxop.

PerynupoBaHue ¢ NOCTOSAHHOW
XapaKTepucTUKOMn

.
Q

B cuctemax, roe TpebyeTcsi NOCTOSHHBIN pacxon, He3aBUCUMO OT NafeHWUsi 4aBMneHns:.
Mpumepsbl:

* yunnepbl ANs KOHAULUOHUPOBAHUSI BO3AYXA;

¢ OTOMUTENbHbIE NOBEPXHOCTY;

* C oxNnaxaawLWwmnmMm NoBEPXHOCTAMMU.

PerynMpOBaHMe C NOCTOAHHbIM
3Ha4YyeHuem pacxopga

Qset Q

B cuctemax, rae Tpebyetcs NOCTOSIHHbIM YPOBEHb XWAKOCTU B pe3epByape, He3aBMCUMMO OT pacxoaa.
Mpumepsi:

* pe3epByapbl TEXHNYECKON BOAbI;

* pesepByapbl ANs KOHAEHCaTa KoTna.

MocToAHHBIN ypoBeHb

\L
TQ

B cuctemax c Hacocamu, paboTaloLwymMmmu napannensHo.

PDyHKUMA paboTbl C HECKONbKUMWU Hacocamu NO3BOMSET yNpaBnAaTh OQUHAPHBIMU HACOCaMU, NOAKMIOYEHHbIMU
napannensHo (ABa-vyeTbipe Hacoca), 6e3 NpYMeHeHUs BHeLHUX perynaTopoB. Hacockl B cucteme,
COCTOSILLEN U3 HECKOMbKUX HACOCOB, B3aMMOAENCTBYIOT APYr C APYroM nocpeactsom 6ecnpoBoaHoro
coeguHeHuss GENlair unu nposogHoro coeguHexust GENI.

MeHto "Assist” ("JononHutenbHble

HacTpomnku") n pyHkumio "Multipump

setup” ("HacTtpoiika pa6oTbi ¢
HecKonbKuMu Hacocamu").

GRUNDFOS %
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NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

9. Nonb3oBaTtenbcKkne nHTepdencobl ana E-Hacocos

3agatb HaCTPOMKM Hacoca MOXHO NpPU MOMOLLM
creayoLmx nosnb3oBaTeNnbCkux MHTEPdENCcoB:
MaHenu ynpaBneHus

« Hacocbkl NBE, NBGE, NKE, NKGE 0,12 - 11 kBr,
2-nontocHele n 0,12 - 7,5 kBT, 4-nontocHele. Cm. cTp.
84.

« NBE, NBGE, NKE, NKGE, 15-22 kBT, 2-N0ontocHble u
11 - 18,5 kBT, 4-nontocHblie. Cm. cTp. 82.

I1yn bTbl AUCTAaHUMOHHOIO ynpaBlieHus

* Grundfos GO.
Cwm. Grundfos GO Ha cTp. 89.

B cnyuyae oTKMOYEHUs ANeKTPONuUTaHusl Hacoca
HacTpoWku ByayT COXpaHEH®I.

MaHenb ynpaBneHusa Ans HacocoB
NBE, NBGE, NKE, NKGE, 15-22 kBT,
2-NosoCHbIE U

11 - 18,5 kBT, 4-nontocHbIe

YcraHaBnuBaeTcs
UcnonHeHue Hacoca B CTaHAapTHOM [ononHuTensHo
MCNOJTHEHUN

0,12 - 11 kB,

2-NOntoCHble
NBE, 0,12 - 7,5 kBr, B B
NBGE, 4-nontocHble
NKE, 15-22 kBT,
NKGE 2-NOMNOCHbIE

11 - 18,5 kBT, ° )

4-nontocHble

MaHenb ynpaBneHusi cHabxeHa cnegyoLwmmm

KHOMKaMMn 1 CBETOBLIMU MHAMKATOPaMu:

* KHOMKM ® 1 @ onNsA HaCTPOWKN YyCTAaHOBIEHHOTO
3HaYEHUs.

* CBeTOBble Nons XENTOro useta Ans nHaMKaumm
YCTaHOBINEHHOTO 3Ha4YeHus

* CBETOBble MHAMKATOPbI 3eneHoro LuBeTa (pabouee
COCTOSIHME) U KpaCHOro LBeTa (aBapuiiHoe
COCTOSIHUE).

——— KHonku

MopcBeunBaemsble - P
nonst ———

CBeToBblE )
MHONKaTopbl

TMO05 8590 2613

Puc. 109 TaHenb ynpasnenuns ans HacocoB NBE, NBGE,
NKE, NKGE, 15-22 kBT, 2-nontocHbie n
11 - 18,5 kBT, 4-nontocHble

GRUNDFOs %

HacTpo#ka ycTaHOBNEHHbIX 3HaYeHUN

MpumeyvaHune: YCTaHOBMNEHHOE 3HAaYEHNE MOXHO
3apaTb Tonbko npu "HopmansHoM" pexnme paboThbl.
[nsa BeicTaBneHnsa Tpedyemoro 3Ha4YeHns Heob6xoaMmMo
HaxaTb KHOMKY @® unu @.

Ha none nHankaumm naHenu ynpaBneHnsi 3aropuTcs
NHANKATOP, COOTBETCTBYIOLUIN YCTAHOBMEHHOMY
3HayeHuo.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Pexxum ynpasneHus "Differential-pressure control”
(perynupoBaHue nepenaga AaBrieHUs)

Mpumep

Ha puc. 110 nokasaHo, 4To ropaT nonda 5 u 6, Ha
KOTOpbIX yKa3aHO HeobXxoanmoe yCTaHOBNEHHOE
3Ha4veHune 3,4 M. [lnana3oH namepeHun gatymka
coctasnset oT 0 go 6 M. [lnanasoH HacCTPOWKM paBeH
OunanasoHy nsMmepenun gatdumka. Cm. 3aBogcKyro
Tabnuuky pgatyuka.

®3 \ — =

o

2 = — <

\ - ©

0

0.125xH max - - - S ©
o

0 Q =

Puc. 110 YcraHoBneHHoe 3HayeHve paBHo 3,4 m
(perynupoBaHue nepenaga gaBneHus)

Pexxum ynpaBneHus "locTtosiHHasA
xapaktepuctuka"

Mpumep

B aTom pexume ynpaBneHns npon3BoaMTeNbHOCTb

Hacoca HaxoauTcs B AnanasoHe OT MUHUMarbHOW A0
MakcuManbHow xapaktepuctuku. Cm. puc. 111.

H

Puc. 111 HacTtpoiika nponsBoaMTenLHOCTM Hacoca,
pexum ynpasneHus "locTosiHHas
xapakrepucTtuka"

TMOO 7746 1304

HacTpowka pexuma makcumanbHoOwm

XapakKTepuctTukun

HaxmunTte 1 yaepxuainTte KHONKy @, 4yToObl
NnepeknioYnTb HACoC B PEXMM C MaKcMMarnbHom

Xapaktepuctukon. Muraet BepxHee none nHanKauuu.

Cwm. puc. 112.

UTo6bl BEpHYTbLCA Hasan, HaxuMaiTe @, noka He
0TOBPA3NTCA XKernaemoe YyCTaHOBMNEHHOE 3HaYeHne.

\
H M |_7I'=.='.(_
<
o
o
w
<
o
1
o
s
Q [=
Puc. 112 3kcnnyatauus npy makcumarnbHOW
XapakTepucTuke

HacTpoika pexuma akcnnyatauuum B
COOTBETCTBUU C MUHUMANbHOMN
XapaKTepucTUKOMn

Haxmnte n ygepxuBanTe KHOMKY &, 4ToObI
nepeknt4yYnTb HAacoC B peXunm C MUHUMAaIbHOWN

Xxapaktepuctukon. Muraet HUXKHee none MHAMKauuu.
Cwm. puc. 113.

YTto6bl BEpHYTLCS Ha3af, HaxumanTe Ha ®, noka He
oTo6pasmnTca xenaemoe yCTaHOBNEHHOE 3HaYeHue.

H

TMOO 7346 1304

Q

Puc. 113 OSkcnnyaTtaumsa npu MUHMManbHON
XapakTtepucTuke

Myck/ocTaHOB Hacoca

HaxmuTte n yaepxuanTte KHOMKy ® go Tex nop, noka
He 3aropuTcsa Tpebyemoe 3HavyeHue ycTaBku Ans nycka
Hacoca.

OcTtaHoBWTE Hacoc, yaepXnBasa @, noka He NoracHyT
BCE CBETOBbIE NMOnsi M 6yaeT MuraTb TOMbKO 3€NEHLIN
CBETOBOW MHAMKATOP.

GRUNDFOS %%
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PaCLI.II/IpeHHaFl naHenb ynpaBneHus

ans HacocoB NBE, NBGE, NKE,

NKGE, 0,12 - 11 kBT, 2-nontocHbIe n

0,12 - 7,5 kBT, 4-nonrocHbIe

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

CumBon OnwucaHue

@)

Grundfos Eye

CBeToBOI MHAVKATOP Noka3biBaeT paboyee
COCTOsIHME Hacoca.

[ononHuTenbHy MHopMaumio CM. B pasaene
lMpuopumem Hacmpoek Ha cTp. 123.

YcrtaHaBnuBaetcs
B CTaHAApTHOM
MCNOJTHEHUUN

WUcnonHeHue Hacoca

JononHutenbHO

pacuueckuii LBETHOM AucCNnen.

®

Y106kl BEPHYTLCS HA OAMH LUar Ha3ad, HaxMuTe
KHOMKY.

0,12 - 11 kBT,

2-NontocHble
NBE, 0,12 - 7,5 kBr,
NBGE, 4-nontocHble

<9

[ns nepemeLleHnst MeXAy OCHOBHbIMU MeHH,
ONCMNEAMMU 1 evHULAMIU HaXKMMaNTe KHOMKY.
Mpu M3MeHeHUM MeHI0 Ha aucnnee Bcerga
oTobpaxaeTca BepXHWUI aKpaH HOBOTO MEHHO.

NKE, 15-22 kBr,

NKGE  2-nontocHble
11 - 18,5 kBT,
4-nontocHble

Vs

Puc. 114 PacwupeHHas naHenb ynpasneHus

GRUNDFOs %

TMO05 4849 1013

] P

[ins nepemelleHns Mexay NOAMEHIO Unn
N3MEHEHNSA 3HaYEeHUA HaXNMManTe KHOMKK.
MpumeuaHue: Ecnu Bbl feakTMBMpOBanu
BO3MOXHOCTb BbINOSIHEHUSI HACTPOEK C
nomoulbto pyHkumm "Enable/disable settings”,
Bbl MOXeTe BPEMEHHO aKTMBMPOBaTb €€ CHOBa,
OOHOBPEMEHHO HaXaB U yAepXuBasi 3T KHOMKK
B TeyeHue 5 cekyHa. Cm. "KHonku"
("Akmusuposamb/Oeakmueuposams
Hacmpouku") Ha cTp. 114.

OK

HaxmuTe KHOMKY, 4To6bl COXpaHUTb
N3MeHeHHble 3Ha4YeHus1, cbpocuTb aBapuiiHble
CurHanbl UK paclLUMpuUTb None 3HaYEeHN.

C NOMOLLbIO KHOMKW aKTUBUPYETCS paauocBsa3b
¢ Grundfos GO 1 npoYynMmmn aHanorMYHbIMMU
M3enusMu.

Mpw nonbITke YCTAaHOBUTb PaAMOCBSA3b MeXAy
Hacocom n Grundfos GO unu apyrum Hacocom B
Grundfos Eye Ha Hacoce muraeT 3enéHbii
nHaukatop. Kpome Toro, Ha Avcnnee Hacoca
nosiBUTCS coobLLEeHME O TOM, YTO K Hacocy Xxo4eT
noaKntoUYNTLCA 6ecnpoBogHOE YCTPOWCTBO.
Haxmute QK Ha naHenu ynpasneHus Hacoca,
4TO6bI aKTUBMPOBATbL paanoceasb ¢ Grundfos
GO v NpoYNMM aHaNOTUYHLIMU U3OENUAMU.

HaxmuTe KHOMKY Anst NOArOTOBKM Hacoca K
paboTe nunu ero 3anycka u ocTaHoBa.

Myck:

Ecnu HaxaTb KHOMKY Npu BbIKIIOYEHHOM Hacoce,
Hacoc 3anycTUTCs TONbKO NPU YCnoBuu
OTCYTCTBUS BKIMIOYEHHbIX pyHKLMI Gonee
BbICOKOrO npuopuTeTa.

OcTaHoB:

Ecnu HaxaTb kHOMKY BO BpeMs paboTbl, Hacoc
Bceraa ocTaHasnueaetcsi. [pu ocTaHoBke
Hacoca C NOMOLLbIO 3TOW KHOMKW BHU3Y gucnnes
nosisutcs 3Hadok (0).

HaxmMuTe kHonKy Ans nepexoda B MEHIO
"MasHas".




NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Oucnnen "Home" (FMaBHaA)

£

Home H Status mSettingsm Assist

Setpoint

d

5.00 bar Const. pressure

Control mode

<

Operating mode Actual controlled value

Normal
v 4.90 bar

6 mmo 2

TMO06 4516 2415

Puc. 115 Tlpumep gucnnes "MasHasn"

Mo3. CumBon

OnucaHue

-

"MasHas"

B naHHOM MeHI0 oToGpaxatoTcs 40 YeTbIpEX
napameTpoB, 3aAaHHbIX nonb3osaTtenem. MoxHo
BblGpaTb NnapameTpbl, OTOBpaxEHHbIE KaK ApnblK
[Z), ¥ NpK HaxaTUM KHOMKM OK NepenTun
HenocpeacTBEHHO K akpaHy "Hactponkn" ans
BblGpaHHOro napamertpa.

"CocTtosiHue"

[laHHOe MeH!0 oTobpakaeT COCTOSAHUE Hacoca u
cUCTeMbl, a Takke npeaynpexaeHns un
aBapuiHbIe CUrHanbl.

"HacTpowiku"

[laHHoe MeHIo obecneynBaeT 4OCTYN K
HacTpoikam Bcex napameTpoB. B gaHHOM meHo
BO3MOXHa AeTanbHasi HacTpolika Hacoca.

CwM. OnucaHue 8blbpaHHbIX (hyHKYUl Ha cTp. 93.

Momouwb

B naHHOM MeHIo BO3MOXHa HacTpoika Hacoca ¢
noackaskamu, 30ecb NPUBOAUTCS KpaTkoe
onuncaHne pexumoB ynpaBneHus u gatwTcs
COBETbI N0 YCTPaHEHWNI0 HENCNPABHOCTEW.

Cwm. lMomouwb Ha cTp. 117.

[aHHbIN cMMBON yKa3biBaeT Ha TO, YTO Hacoc
6bin OCTAHOBMEH C MOMOLLLIO KHOMKM (U).

G

o
L
L4
L4

YkasbiBaeT Ha To, 4To Hacoc paboTaeT B
Ka4yecTBe OCHOBHOIo Hacoca B cCUcteme,
COCTOSILLEN N3 HECKONbKNX HAaCOCOB.

7 (1]

YKkasblBaeT Ha To, 4TO Hacoc pa60TaeT B
KayecTBe pe3epBHOro Hacoca B cucteme,
COCTOSILLEN N3 HECKONbKNX HACOCOB.

. 49

[aHHbIN cMMBON yKa3blBaeT Ha TO, YTO HAacoc
paboTaeT B cuCTEME U3 HECKOMbKUX HACOCOB.
Cwm. "Hacmpolka HecKkonbKux Hacocos"
("Hacmpolika MHo2oHacocHol cucmembi") Ha
cTp. 119.

.+ 0

[laHHbIN cMBON ykasbiBaeT Ha OTKIYeHNe
YHKLUN HACTPOWKN MO NpUYMHam
6esonacHocTn. Cm. "KHornku"
("Akmusuposamb/Oeakmusuposamsb
Hacmpouku") Ha cTp. 114.

Mporpamma no BBOAY B 3Kcnnyartauuro

B namaTb Hacoca BCTpoeHa nporpamMma no BBoay B
aKcnnyatauuio, Kotopas OTKpbIBaeTCH Npy NepBoM
3anycke. CM. "3anycmums npozpammy rno egody 8
akcrinyamayuro” Ha ctp. 117. Nocne BbINONHEHUA
nporpaMMbl N0 BBOAY B 3KCNIyaTauuto Ha auncnree
0TOOpaxatTCs rnMaBHbIE MEHHO.

GRUNDFOS %%
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NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

0O630p MeHIo AnA paclMpPeHHOW NaHenu ynpaBneHus

MMaBHble MeHIo

NBE, NKE Series

NBE, NBGE, NKE,

2000 NKGE Cucremac
0,12 - 11 kBT, 0,12 - 11 kBT,
FnaBHas HEeCKONbKUMM
2-nontocHbIe 2-nontocHble HacOCaMM
0,12 - 7,5 kBT, 0,12 - 7,5 kBT,
4-nontocHble 4-nontocHble
[ ] [ ] o
NBE, NKE Series NBE, NBGE, NKE,
2000 NKGE
Cuc ac
CocTosiHue 0,12 - 11 xBr, 0,12 - 11 kB, Hecvllco;ebh:mmu Pasgen Ctp
2-nontcHble 2-nontcHbIe HACOCAMMU '
0,12 - 7,5 kBT, 0,12 - 7,5 kB,
4-nontocHble 4-nontcHble
"Pabounii ctatyc" . . .
"Pexum paboTbl, oT" . . °
"Pexum ynpaeneHms" . . .
"MpounsBoanTenbHOCTb Hacoca" . . .
"®akTuyeckoe perynvpyemoe . . o
3Ha4yeHne"
"MiToroBoe yctaHOBNeHHoe N . o
3Ha4yeHne"
"YacrtoTa BpaweHus" . . .
"CyMMapHbI pacxof 1 yaenbHoe N . o
aHepronoTpebneHne"”
"MowHocCTb 1 3HepronoTpebneHne” . . .
"N3amepeHHble 3HaveHus" ) . .
"AHanoroBbii Bxog 1" . . .
"AHanoroBbiii Bxofa 2" . . .
"AHanorosbiin Bxoa 3" . . °
"Pt100/1000, Bxog 1" . . °
"Pt100/1000, Bxoa 2" . . .
"AHarnoroBbIin Bbixoa" . . .
"MpenynpexaeHve n aBapuinHbIn N . o
curHan"”
"®akTU4eckni aBapuHbIA curHan N . o
n npegynpexaexHue"
"»KypHan peructpauuu N . o
npeaynpexaeHnn"
"»KypHan perncrpauuu aBapuHbIX o . o
curHanos"
"Pabouunn xypHan" . . .
"Yacbl paboTbl" . . °
"YcTaHoBneHHble moaynn" . . °
"Nata n Bpems" . . °

"O6Go3HauyeHue nsgenumn

"KOHTponb NOALMNHUKOB
anekTpoasuratens"”

"Cnctema ¢ HeCckonbknumu Hacocamu”

"Paboyee cocTosiHue cuctembl"

"Mpoun3BoanTENBHOCTL CUCTEMDI"

"TMoTpebnsiemasi MOLLHOCTb 1
aHeprnsa cuctemb!”

"Hacoc 1, cuctema ¢ HecKonbkumm
Hacocamu"

"Hacoc 2, cuctema ¢ HecKonbkumm
Hacocamu”

"Hacoc 3, cuctema ¢ HecKonbkumm
Hacocamu"

® lmeetcs.

GRUNDFOs %



NB, NBG, NK, NKG

NBE, NBGE, NKE, NKGE

NBE, NKE Series

NBE, NBGE, NKE,

2000 NKGE
Cucrtema c
Hactpoikn 0,12 - 11 kBr, 0,12 - 11 kBr, Heckonbkumu Pasgen Cr
P 2-nontocHble 2-nontocHble HAcOCAMMU P-

0,12 - 7,5 kBT, 0,12 - 7,5 kBT,

4-nontocHble 4-nontocHble
"YcTaHoBMNEeHHoe 3HavyeHune" . . . "YcmaHoeneHHoe 3HayeHue" 93
"Pexunm pabotbl" . . . "Pexum pabomsbi" 93

. "8adampb yacmomy epaujeHusi

"3apaTb 4YacToTy BpalleHus Bpy4YHYyH" ) . . ,, Y epau 93

8PYYHYIO

"YcTaHOBUTL 3a4aHHYI0 N . o "YcmaHosumb 3ad0aHHy0 93

nonb3oBaTenem 4acToTy BpalieHns" rnonb3oeamenem Yyacmomy epaujeHusi”

"Pexum ynpasneHuns" . . . "Pexum ynpasneHus" 94

"AHanorosble Bxoab!" . . .

"AHanoroBblli Bxog 1, HacTponka" . . . Y Y

- — — "AHanozoesie exo0bl 100
AHanoroBbIi BXoA 2, HaCTponka ) . .

"AHanoroBblli Bxog 3, HacTponka" . . .

"BcTpoeHHbI aatumk Grundfos" . . "BecmpoeHHbit 0amyuk Grundfos” 101

"Bxogbl Pt100/1000" . . °
"Pt100/1000 BBOA 1, HAacTpounka" . . . "Bxodbi Pt100/1000" 102
"Pt100/1000 BBOA 2, HacTpounka" . . .

"Lindpposble Bxoap!" ) . .
"Lindposoii Bxoa 1, HacTpoiika" . . . "Liugbposbie 8xodbi" 102
"LincdpbpoBon Bxoa 2, HacTporka" . . °

"Lincpposble Bxoabl/BbIxoAb!" ) . .
"Lincpbposoin Bxoa/Bbixoa 3, . . .
HacTpomnka" "Liugbposbie 8x00bi/8bix00bI" 103
"LincppoBoii Bxoa/Bbixon 4, o R o
HacTponka"

"PeneiiHble BbIxoabl" . . °

" " "CueHanbHble pene” 1 u 2 ("PeneliHbie

Bbixog pene 1 . . . " 105
8b1x00b1")

"Bbixop pene 2" . . .

"AHanorosblii Bbixoa" . . °
"BbixogHou curHan" . . . "AHanozaoesbill 8bix00" 105
"®yHKLUMA aHanorosoro Bbixoga" . . .

o "Peeaynamop" ("Hacmpouku

"HacTpoiiku perynaTtopa” ) . . V. p"( P 106

peaynsimopa")

"Pa6ouunit ananasoH" . . . "Paboy4uli duana3oH" 107

"BnusiHne Ha yCcTaHOBMNEeHHoe N . o "BnusiHue Ha ycmaHo8/1eHHoe 109

3HayeHue" 3HayeHue"

"®YHKLUMA BHELIHEro N . o "BHewHee erusiHue Ha ycmaHo8/1eHHoe 108
YCTaHOBNEHHOrO 3Ha4YeHus" 3HadeHue"

"MpenBapuTenbHO onpeaeneHHble N R o "MpedsapumernbHo ornpedenéHHble 110
YCTaHOBMEHHbIe 3Ha4YeHns" ycmaHoeneHHble 3Ha4eHus"

"®yHKUMN KOHTpONS" . . °
"KoHTponb NoaLMnHUKOB N . . "KoHmponb nodwunHuKos8 112
anekTpoasuratens" anekmpodsuzamens"

" "Bpemsi 0o cnedyrowezo
O6cnyxuBaHue NOALLUMHUKOB P oyiow
" . . . obcnyxusaHus” ("ObcnyxusaHue 113
asurartens .
nodwunHukos anekmpodsuzamens”)
"®yHKUMA NpeBbleHns nopora” . . . "®OyHKYusA npesbiweHus nopoaa” 111

"CneuuanbHble dyHKUMKN" ° . . CneuyuarbHble OyHKUUU 112
"HacTpoiika umnynbcHoro o R o "Hacmpolika umnynbcHo20 112
pacxogomepa” pacxodomepa”

"PasroH n samegnexue" . . . "Pas2oH u 3amedneHue" 112
"Moporpes npu npoctosx" . . . "lModoepes npu npocmosx" 112

"Cessb" . . ° Cessb 113
"Homep Hacoca" . . . "Homep" ("Homep Hacoca") 113
"BKNOYNTL/OTKNIOYNTD o . o "Paduocessb” (Bknoyums/omkno4ume 13
pagunocBssb" paduocessb")

"O6wme HacTponkmn" . . . Ob6wue HacmpoUKu 114
"A3bIK" . . . "SA3bIK" 114
"YcTaHoBUTL AaTy u Bpems” . . . "dama u epems” 114
"EAuHMLbI" . . . "EOuHuybl uamepeHus" ("EQuHuyb!") 114
" o "KHonku"

HacTpoiikn "
N . . . ("Akmueuposamb/0eakmusupogamb 114
BKIIOYEHNA/OTKNIOYEHNS -
Hacmpouku")
"Ypanutb nctopuio” . . . "Ydanumeb ucmopuro” 115
"OnpepenuTb avcnnen "MasHasa" . . . "Onpedenums Oucnnel "MnasHasn" 115
"HacTtponkn gucnnesa" . . . "Hacmpoliku ducrines" 115

GRUNDFOS %
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NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

NBE, NKE Series

NBE, NBGE, NKE,

2000 NKGE Cucrema ¢
- 0,12 - 11 kBT, 0,12 - 11 kBT,
HacTtpoiiku Heckonbkumu Paspgen CTp.
2-nontocHble 2-nontocHble HacocaMu
0,12 - 7,5 kB, 0,12 - 7,5 kBT,
4-nontocHble 4-nontocHbIe
"CoxpaHuTb akTnyeckune N . o "CoxpaHumb Hacmpoluku" ("CoxpaHums 115
HacTponkn" akmuyeckue Hacmpoulku")
" . "BoccmaHogums HacmpoUKu
BoccTaHOBUTL COXpaHEHHbIE " .
ol . . . ("BoccmaHosumb coxpaHéHHbIe 116
HaCTPOMNKN -
Hacmpouku")
"3anycTuTb nporpamMmMy no BBOAy B R . o "3anycmumse npoepammy o egody 8 17
akcnnyaTaymio” akcnnyamauyur”
® |ImeeTcs.
NBE, NKE Series NBE, NBGE, NKE,
2000 NKGE
. Cucrtemac
[JononHuTenbHble HACTPONKHU 0,12 - 11 kBT, 0,12 - 11 kBT,
! Heckonbkumu Paspen CTp.
(Assist) 2-nontocHble 2-nontcHble HacocaMU
0,12 - 7,5 kBT, 0,12 - 7,5 kBT,
4-nontocHble 4-nontocHble
"MomoLub B HacTporike Hacoca" . . . "Momowb 8 Hacmpolike Hacoca" 118
"HacTpoiika, aHanoroBbii Bxoa" . . . "Hacmpolika, aHanozos8bili 8x00" 118
"YcTaHoBKa gaTtbl U BpemMeHun" . . . "Nama u epems" 114
" . "Hacmpolika HeckonbKux Hacocog"
HacTpoiika paboTbl HECKONbKNX " - -
" . . . ("Hacmpotlika MHo20HacocHol 119
HacocoB "
cucmemsi”)
"Onuncanue pexuma ynpasnenus" . . . "OnucaHue pexuma yrnpaeneHus" 122
"IMomMoLub B yCTpaHeHun R . o "lMomouwib 8 ycmpaHeHuu 122
HewucnpaBHocTen" HeucrnipasHocmeu"
® ImeeTcs.

GRUNDFOs %
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Grundfos GO

B Hacoce npegycMmoTpeHa BO3MOXHOCTb
©ecnpoBoaHOW pagno- unu nHdpakpacHom cBsA3n ¢
nynsToM AuctaHumoHHoro ynpaesneHuna Grundfos GO.
Grundfos GO nossonsieT oCyLwecTBUTb HACTPONKY
pexunmoB paboTbl, PYHKUWIA 1 NpegoCcTaBnsieT JOCTyn
kK 0630py COCTOSAHUSA, TEXHUYECKMM CBELEHUSM O
npoaykTe u cakTuyecknm pabounm napameTpam.

Grundfos GO pa6oTaeT co cneayoLmMm MoOBUNbHbLIM
uHtepdericom (Ml).

TMO06 6256 0916

Puc. 116 O6meH gaHHbiMn mexay Grundfos GO un
Hacocom NocpeacTBOM paavo- Unm
MHdpaKkpacHON CBA3N

Mo3. OnucaHue

Grundfos MI 301:
OTAenbHbIN MoayIb, o6ecnevnBaioLLnii BO3SMOXHOCTb

1 ynpasneHusa no paguo- nnu nHdpakpacHom csasn. Moaynb
MOXHO MCMOJIb30BaTb COBMECTHO CO CMapT(OHaMM Ha
6a3e Android unu iOS, nogaepXMBaOLLMMU TEXHONOMUIO
6ecnpoBogHoii cBsi3n Bluetooth.

CBA3b

Mpwn yctaHoBneHuu ceasu mexay Grundfos GO un
HacocoM cBeTOBOM uHAukartop B LeHTpe Grundfos Eye
Oynet muratb 3enéHbim uBetom. CMm. Grundfos Eye Ha
cTp. 124.

Kpome TOro, Ha Hacoce, OCHaWEHHOM pacLUMPEHHON
naHenblo ynpaBrieHusi, Ha gucniee nosiBnsieTcs
coobLeHne o ToM, 4TO HecnpoBOAHOE YCTPONUCTBO
NblTaeTCs NOAKMIOUYUTLCS K Hacocy. HaxmuTe KHomnky
O Ha Hacoce, YToObl YCTaHOBUTb COEAMHEHME C
Grundfos GO, nnu kHonky #, 4To6bl OTKasaTbCcs OT
coeanHeHus.

CucTeMa ncnonb3yeT O4WH U3 CReayroLWwmnx TMNnos
CBA3N:

* paguocsasb;

* UMHdpakpacHas CBsA3b.

Papguocsssb

Pagunocesasb Bo3MOXHa Ha paccTtosiHum He 6onee 30 m.
Korpa Grundfos GO B3aumopeicTByeT C HaCOCOM B
nepB.bIf pa3, Heob6xoaMMO akTUBUPOBATL CBA3b, HAXKaB
KHOMKY Unu QK Ha naHenu ynpasneHns Hacoca.
Mpwn yctanoeneHumn ceasn Grundfos GO pacnosHaet
HacocC 1 Bbl CMOXeTe BbliOpaTb HACOC U3 MEHIO
"MNepeyeHb".

UHdpakpacHana cBA3b

Mpn o6meHe aaHHbIMK MO UHPAKPACHON CBS3N
cnepyet HanpaBuTbk Grundfos GO Ha naHernb
ynpaBreHns Hacoca.

GRUNDFOS %
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0630p meHw ana Grundfos GO

MMaBHble MeHIo
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"Pexunm cuctembl” .
"/IToroBoe ycTaHOBNEeHHoe o .
3HayeHune"
"/IToroBoe ycTaHOBMNEHHoe o
3HayeHue cuctembl”
"®PakTnyeckoe ycTaHOBNEHHOE .
3HavyeHune"
"BHelLHee yCTaHOBMEHHoe .
3HavyeHune"
"dakTuyeckoe perynupyemoe N . .
3HavyeHune"
"3HauyeHve patymka" .
"YacToTa BpalweHus asuratens
0/ \" L] L] [ ]
(06/MVH.%)
"MoTpebnsiemas MOLWHOCTL" . . .
"MoTpebnsieMas MOLLHOCTb, .
cucrtema”
"OHepronoTtpebnexne" . . °
"OQHepronoTtpebnexve, cuctema" .
"CymMMmapHbIi pacxod v yaenbHoe o . N
aHepronotpebnexHue"
"Yacbl paboTbl, cuctema” .
"Yacbl paboTbl” . . °
"Tok anekTpoasuratens” . . . .
"Kon-Bo nyckoB" . . . .
"AHanoroBbiii Bxog 1" . .
"AHanoroBbli Bxoa 2" . .
"AHanoroBbli Bxoa 3" . .
"Pt100/1000, Bxog 1" ° .
"Pt100/1000, Bxopg 2" ° .
"AHanoroBbiil Bbixoa" . .
"Lincbposowt Bxoa 1" . .
"Lindpposoit Bxog 2" . . .
"LindppoBoin Bxoa/Bbixog 3" . .
"Lindpposon Bxoa/sbixoq 4" . .
"O6cnyxumBaHne NoaLWNNHMKA . . . N
anekTpoasuratens”
"YcTaHoBNeHHble Mogynmn" . . .
"YnpasneHwue ot" .
"Hacoc 1" .
"Hacoc 2" .
"Hacoc 3" )
"Hacoc 4" .

1) Hacocsl 6onee 11 kBT, 2-nontocHble u 7,5 kBT, 4-nontocHble He MMetoT YHKLUMM paboTbl C HECKONbKMMK Hacocamu.
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"YcTaHOBNEeHHOe 3Ha4yeHune" . . . . "YemaHoeneHHoe 3HayeHue" 93
"Pexum paboTbl" . . . . "Pexxum paboms!"” 93

"YCTaHOBUTL 3aaHHYI0

"YcmaHosumb 3a0aHHy0

ronb3oBaTeniemM 4yacToTy rnonb3o08amenemM yacmomy 93

BpaLueHuns" spauwjeHus"

"Pexum ynpaeneHuns" "Pexum ynpaeneHus" 94

"HacTtpoika "Hacmpolka nponopyuoHanbHO20 99

NPONOPLMOHanbHOro AaBneHns dasneHust"
"Knonku"

"KHonku" ("Akmusuposamb/0eakmusuposam 114
b HacmpoUku")

; "Pezynamop” ("Hacmpoiku

"Perynatop" 4 p ,,( p 106
peaynsmopa”)

"Paboumnin gnanasoH" "Paboyuti duana3oH" 107

"PasroH n sameanexue" "Pa3zoH u 3amedneHue" 112

"Homep" "Homep" ("Homep Hacoca") 113
"Paduocesss”

"Paguocesasb" (Bkntoyums/omkno4ums 113
paduocessb")

"Tun gatymka" "Tun damyuka" 99

"AHanoroBbiii Bxog 1" .

"AHanoroBbiii Bxog 2" . "AHanozoesle 8xo0bl" 100

"AHanoroBblii Bxoa 3" .

"BcTpoeHHbIn gatymk Grundfos"” . "BcmpoeHHbit damyuk Grundfos” 101

"Pt100/1000, Bxoa 1" . ° . .

m m ‘Bxodb! Pt100/1000 102

Pt100/1000, Bxoa 2 . .

"Lindpposon Bxog 1" . .

- — - "Hugpposbie exodbi" 102

Lindposoit Bxog 2 . °

"Lincbposoii Bxoa/Bbixog 3" , ,

- — - "Lugpposbie 8x00bi/8bIx00bI" 103

Lindposoit Bxoa/Bbixoq 4

o "Hacmpotika umnynbcHo2o

"MIMnynbCHbIN pacxogomep” P " v 112
pacxodomepa

"3afaHHoe yCTaHOBMEHHOE "MpedeapumernbHO onpedenéHHbIe 110

3HayeHune" ycmaHo8rneHHble 3HayeHus"

"AHanoroBbiin Bbixoa" "AHanozoesbil 8b1x00" 105

"®yHKUMSA BHELLUHero "BHewHee enusiHue Ha 108

YCTaHOBMEHHOro 3Ha4YeHns" ycmaHosrneHHoe 3Ha4eHue"

"CurHansHoe pene 1" "CuzHarnbHble pene" 1 u 2 105

"CurHanbHoe pene 2" ("Peﬂel‘]Hble GbIXOGbI")

"Mpepnen 1 npesbiweH" " Y

- — DyHKYUS NpesbieHUs nopoaa 11

MNpenen 2 npesbiweH

"MoouyepéanHasn akcnnyataums,

no BpemeHn"

"Bpems ansa cMeHbl Hacoca"

"Moporpes npu npoctosix" "lModoepes npu npocmosx" 112

"KoHTponb NoAwWnnHNKOB "KoHmporsnb nodwunHukos 12

anekTpoasuratens” anekmpoodsuzamens”

"O6cnyxuBaHue” "O6cnyxusaHue" 113

"Nata n Bpems" "dama u epems" 114
"CoxpaHume Hacmpouku"

"CoxpaHuTb HacTpomkn" ("CoxpaHumb chakmuyeckue 115
Hacmpouku")
"BoccmaHo8umb HacmpoUku

"BOCCTaHOBUTb HACTPOMKN" ("BoccmaHosumb coxpaHéHHbIe 116
Hacmpouku")

"OTmeHa" "OmmeHa" 116

"HasBaHune Hacoca" "HazeaHue Hacoca" 116

"Kon coeguHeHuns" "Kod coeduHeHus" 116

" N "EQuHUUbl u3mepeHus"

EAvHuubl nuamepenns u P 114

("EQuHuyb!")

Hacochkl 6onee 11 kBT, 2-nontocHble u 7,5 kBT, 4-nontocHble He UMeT PYHKUMM paboTbl C HECKONBKUMWU Hacocamu.
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"XypHan peructpauumu aBapuinHbix . o o "KypHnan peeucmpayuu 17
curHanos" aeapuliHbix cueHasnos"
"XypHan peructpaummn . o o "KypHan peeucmpayuu 17
npegynpexaeHun" npedynpexoeHul"
KHonka "C6poc aBapuiHbix R o o
curHanos”

1) Hacocbl 6onee 11 kBT, 2-nontocHble u 7,5 kBT, 4-nontocHble He MMelT YHKLUKN paBoTbl C HECKOMNBKMMU Hacocamu.
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" - " "Momowb 8 Hacmpolike
[MomoLb B HAcCTpoike Hacoca ° . w P 118
Hacoca
"MoMoLLb B yCTpaHeHun . o o "Hacmpolika, aHano2o8bil 118
HeucnpasHocTen" 8x00"
N o "Hacmpolika HecKonbKux
HacTtpoiika paboTbl HECKOMNbKUX w -
. . . Hacocos" ("Hacmpolika 119

HacocoB" - ”
MHo20HacocHoU cucmemsbi"”)

1) Hacocwl 6onee 11 kBT, 2-nontocHble n 7,5 kBT, 4-nontocHble He MMelT YHKUUKN paboTbl C HECKOMNBbKMMK Hacocamu.
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OnucaHune BbIOpPaHHbIX PYHKLUN

"YcTtaHoBneHHoe 3HavyeHue"

"YcTaHoBneHHoe

UcnonHeHue Hac "
eHue oca 3HayYeHue

0,12 - 11 kB,
NBE, NKE Series 2-NONIOCHbIE
2000 0,12 - 7,5 kBr,

4-nontocHble

0,12 - 11 kBT,

2-NOnNICHble

0,12 - 7,5 kBr,
NBE, NBGE, NKE, 4-nontocHble

NKGE 15-22 kBT,
2-NOnNICHble
11 - 18,5 kBT,
4-nontocHble

Mo>HO ycTaHOBUTb 3aaHHOE 3HaYeHue Ans Bcex
pexxumMmoB ynpasneHus. Cmotpute "Pexum
ynpaeneHusi" Ha cTp. 94.

3aBoAackue HaCTPOMKHU

Cm. 10. 3asodckue Hacmpolku E-Hacocos Ha
cTp. 128.

"Pexum paborbI”

WcnonHeHue Hacoca "Pexum pa6oTbl"

0,12 - 11 kBT,
NBE, NKE Series ~ 2-nontocHble
2000 0,12 - 7,5 kBr,

4-nontocHble

0,12 - 11 kB,

2-NOnCHble

0,12 - 7,5 kBr,
NBE, NBGE, NKE, 4-noniocHble

NKGE 15-22 kBr,
2-NOntoCHble
11 - 18,5 kBr,
4-NontoCHble

Bo3MOoXHbI crnegytoLne pexumbsl paboThbl:

* "HopmanbHbIn"
Hacoc paboTtaeTt B COOTBETCTBUM C BbIOPaHHbBIM
pexXnMom ynpasreHus.

¢ "OcTaHoB"
Hacoc octaHaBnuBaeTtcs.

e "MuH."
Pexxum paboTbl N0 MUHUMANbHON XapakTepUCTUKe
cnenyet BblIbupaTtb B nepuoabl, korga Heobxoanm
MUHUMAaIbHBIN PacXoA.
[aHHbIN pabounii pexxmm MoXeT NPUMEHATLCS,
HanpumMep, AN PyYHOro NepeknioyeHns B HOYHON
pexunm, ecnun "ABTOMaATUYECKUIN HOYHOW pexnm"
ABMNSETCHA HeXenaTenbHbIM.

* "Makc."
Pexnm paboTbl MO0 MakcMmarnbHOW XxapakTepucTuke
cnenyet BblIbupaTtb B nepuogbl, korga Heobxoanm
MaKcMMarbHbIA PacxoA.
Takon pabouunin pexum, K NpuMepy, MoXxeT
NPUMEHSITLCSA B MMKOBOE BpeMs NoTpebrneHus
ropsiien Bogbl.

* "PyyHon"
Hacoc paboTaeT ¢ YacToTol BpalleHus,
YCTaHOBIEHHOW BPYYHYIO.
B pexwume "Py4Hon" ycTaHOBNEHHOE 3HaveHue,
3agaBaemoe Mo WwnHe, urHopupyetcs. CmoTtpute

"8adamb yacmomy epauwjeHus epy4Hyt" Ha cTp. 93.

+ "BapaHHas nonb3oBaTenem YacTtoTa BpalleHus"
[Buratenb paboTaeT ¢ NOCTOSAHHOW YacTOTOM
BpalleHusi, yCTaHOBNEHHON nonb3oBaTtenem. Cm.
"YcmaHosumb 3adaHHyto ronib3o08amenem
yacmomy epauwjeHus" Ha cTp. 93.

Bce pexunmbl paboTbl NpeacTaBneHbl Ha puc. 117.

TMO6 4024 1515

OcTtaHoB

Puc. 117 Pexumbl paboThbl

3aBofckue HacTPoOmnKu

Cwm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.

"3apaTtb 4acTOTy BpalleHUs Bpy4YHyto"

"3apaTb yacTtoTy

UcnonHeHue Hacoca "
BpalLeHus BPYy4HYIO

0,12 - 11 kBT,
NBE, NKE Series  2-nontocHble
2000 0,12 - 7,5 kB,
4-nontocHble
0,12 - 11 kBr,
2-nontocHble
0,12 - 7,5 kBr,
NBE, NBGE, NKE, 4-noniocHble
NKGE 15-22 kBT,
2-noniocHble
11 - 18,5 kBr,
4-nontocHble

[aHHOe MeHIo OCTYMHO TONbKO ANS pacLUMPEHHOWN
naHenu ynpasnenus. C nomouwbto Grundfos GO
yacToTa BpalleHns 3agaeTcs Yepes MeHio
"YcTaHoBnEeHHoe 3HaveHune".

MoxHO 3apaTh Xenaemylo 4acToTy BpalleHnss Hacoca
B % OT MakcumanbHoOM yacToThl. [1pu Beibope pexuma
akcnnyaTtaumm "PyyHoi" Hacoc ByaeT paboTtaThb ¢
3aJaHHOW 4YacToToM BpaleHuns. YacToTy BpallueHns
MO>XHO MOTOM U3MEHWUTb BPYYHYHO C MOMOLLbIO
Grundfos GO nnu ¢ NOMOLBIO pacLlUMPEHHON NaHernm
ynpasneHus.

"YcTaHOBUTbL 3aaHHYO Nofnb3oBaTenem
YyacToTy BpaweHusa"

Mo>HO 3afaThb Xenaemyr 4YacToTy BpalleHust
anekTpoasuratens B % OT MakCMMaribHOW YacToThl.
Mpu BoIGOpPE pexunma akcnnyaTauun "3agaHHas
nonb3oBaTefiemM YactoTa BpalleHus"
anekTpoasuraTens 6yaet paboTartb C 3agaHHOM
4acTOTON BpaLLEeHUs.

GRUNDFOS %%
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"Pexum ynpasneHua"

WUcnonHeHue Hacoca "PeXum ynpaBneHus

0,12 - 11 kBT,
NBE, NKE Series 2-nontocHble
2000 0,12 - 7,5 kBr,

4-nontocHble

0,12 - 11 kBr,
2-NoniocHble
0,12 - 7,5 kBr,

NBE, NBGE, NKE, 4-nontocHble

NKGE

15-22 kBT, 2-nontocHble
11 - 18,5 kBT, .
4-nontocHble

MpumeyaHue: He Bce pexxumbl ynpaBrneHnst 4OCTYMHbI
BO BCEX MCMOMHEHNAIX HAaCOCOB.

Bo3MOXHbI cnegyowime pexnmbl ynpaBrieHus:

* "MMpon. gaBneHue" (NnponopunoHansHoe AaBreHNE)
* "lMocT. paBneHne" (NOCTOSIHHOE AaBneHne)

* "MocTt. Temn." (nocTosiHHaA TemnepaTtypa)

* "MocT. nepen. gasn." (NOCTOSAAHHbIV Nepenajg
AaBneHns)

* "MocT. nepen. Temn." (NOCTOSAHHLIV Nepenag
Temneparyp)

* "MocT. pacxoa" (NOCTOsIHHBIN pacxon)
* "lMocT. ypoBeHb" (MOCTOSAHHBLIN YPOBEHb)

» "[pyroe noct. 3Ha4." (apyroe NoCTositHHOEe
3Ha4yeHwue)

* "MocT. xapakTep." (NOCTOSAHHAA XapakTepuUcTmKa).
YcTaHOBNEHHOE 3HaYeHNE BCEX PEXNMOB yrpaBreHus
MOXHO M3MEHWTb B MOAMEHIO Nocrne Bbibopa HYXXHOro
pexuma ynpasneHus.

3aBoAcKue HaCTPOMKMU

Cm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

"Mo nponopuuoHanbHOMY AaBrieHU"

"Mo
nponopuvoHanbLHOMYy
AaBneHu"”

WUcnonHeHue Hacoca

0,12 - 11 kBT,
NBE, NKE Series  2-nontocHble
2000 0,12 - 7,5 kBr,
4-nontocHble
0,12 - 11 kBT,
2-nontocHble
0,12 - 7,5 kBT,
4-nontocHble
15-22 kBT, 2-nontocHble
11 - 18,5 kBT, -
4-nontocHble

NBE, NBGE, NKE,
NKGE

3HayeHne Hanopa Hacoca yMeHbLUAeTCs npu
CHWXEHMUW pacxoia v YBEnM4MBaeTCsi Npu NoBblLLIEHUN
pacxoga. Cm. puc. 118.

[aHHbIN pexvm ynpaeneHns ocobeHHo noaxoauTt ans
CUCTEM C OTHOCUTENBHO BbICOKMMY MNOTEPAMU
OaBneHus B pacnpegenuTenbHblix Tpybonposoaax.
Hanop Hacoca GyneTt Bo3pacTaTb NponopLUnoHanbHO
pacxofy rmapocuUcTeMbl, YTOObI KOMNEHCUPOBATL
BbICOKME NOTEPU AaBreHUsl B pacnpeienuTenbHbIX
TpybonpoBoaax.

YcTaHOBNEHHOE 3Ha4YeHMEe MOXHO 3a4aTb C TOYHOCTbIO
£o 0.1 m. Hanop Ha 3akpbITOM KnanaHe paBHSeTCs
NOMOBUHE YCTAHOBIIEHHOTO 3HAYEHUS.

3a 6onee nogpobHoOM MHopmaLmel 0 HacTporKkax
obpartuTech k pasgeny "Hacmpolika
npornopyuoHanbHo20 daeneHus" Ha cTp. 99.

H A

Hset

Hset i

TMO5 7909 1613

‘P Q

Puc. 118 "o nponopunoHanbHoMy AaBneHuto"

Mpumep
* YcTaHOBMEHHbIN Ha 3aBoAe AaT4yuK nepenaga
[aBneHus.

Puc. 119 "o nponopuvoHanbHoMy AaBneHuto"

Hactpouku perynsatopa

OnucaHue pekoMeHAyeMbIX HaCTPOEeK perynaropa cMm.
B pasgene "Peaynsmop" ("Hacmpoliku peeynsamopa”)
Ha cTp. 106.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

"MocTosiHHOE AaBneHue"

"MocTosiHHOE

WUcnonHeHune Hacoca "
AaBreHue

0,12 - 11 kBr,
NBE, NKE Series  2-nontocHble
2000 0,12 - 7,5 kBr,

4-nontocHble

0,12 - 11 kBr,
2-NontocHble
0,12 - 7,5 kBr,

NBE, NBGE, NKE, 4-nontocHble

NKGE

15-22 kBT, 2-nontocHble
11 - 18,5 kBT, °
4-nontocHble

[aHHbIN pexnm paboTbl pekOMeHAYETCS, eCrv Hacoc
AormxeH obecneuymBaTb NOCTOSAHHOE AaBrieHune
He3aBMCUMO OT pacxoga B cucteme. Hacoc
noaAepXvMBaeT NOCTOSIHHOE AaBrneHne He3aBUCUMO OT
pacxoga. Cm. puc. 120.

/
TMO5 7901 1613

Puc. 120 '"locTtosiHHOe gaBneHue"

[insa aToro pexuma ynpasneHunsa TpebyeTca BHELHWUI
AaTyvK JaBneHuns, Kak nokasaHo B criedyoLwmnx
npumepax. HacTponTb AaTYnK 4aBNEHNS MOXHO B
MeHo "[lononHuTenbHble HacTponkn". Cm. "Momows 8
Hacmpolke Hacoca" Ha cTp. 118.

Mpumepsbl
e OOuH BHELWHWI JaTyYuK AaBneHus.

Puc. 121 "lMoctosiHHOe gaBneHne"

HacTtpoiiku perynstopa

OnucaHue pekoMeHAyeMbIX HACTPOEK perynaropa cMm.
B pasgene "Peaynssimop” ("Hacmpoliku peaynsmopa”)
Ha cTp. 106.

"MocTosiHHaAa Temnepartypa"

"MocTosiHHasA

UcnonHeHne Hacoca "
TemneparTypa

0,12 - 11 kBr,
NBE, NKE Series  2-nontocHble
2000 0,12 - 7,5 kB,

4-nontocHble

0,12 - 11 kBr,

2-nontocHble

0,12 - 7,5 kBT,
NBE, NBGE, NKE, 4-nonicHble

NKGE 15-22 kBT,
2-noniocHble
11 - 18,5 kBT,
4-nontocHble

[aHHbIN pexum ynpaBrneHus obecrnevmBaet
MOCTOSIHHYIO TemnepaTypy. Pexum noctosiHHon
Temnepartypbl ygobeH Ans NpUMEHeHNs B cuctemax
ropsiuero BogoCcHabxeHusl; oOH npeaHasHaveH ans
yrpaBneHus pacxofoMm C Lenbio noaaepkaHus
PUKCMpOBaHHON TeMNepaTypbl B cUCTEME.

Cwm. puc. 122.

/
TMO5 7900 1613

Puc. 122 "MMocTosHHasa Temnepatypa"

[nsa naHHoro pexuma ynpasneHust Tpebyetcsa
BHYTPEHHUN UNU BHELUHWIA AaTYNK TeMnepartypsbl, Kak
nokasaHo B NPUBEAEHHbIX HUXE Npumepax.

Mpumepsbl
*  OpuH BHELWHWIA AaT4ynK Temneparypbl.

Puc. 123 "lMocTosaHHas Temnepartypa"

Hactpouku perynsatopa

OnucaHue pekoMeHAyeMbIX HaCTPOEK perynaropa cM.
B pa3gene "Peeynsimop” ("Hacmpoliku peaynsmopa”)
Ha cTp. 106.

GRUNDFOS %%
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"MocTosiHHbLIN Nepenaa AaBneHus"

"lMocToAHHbIW Nepenag,

WUcnonHeHune Hacoca "
AaBreHus

0,12 - 11 kBr,
NBE, NKE Series 2-nontocHble
2000 0,12 - 7,5 kBT,

4-nontocHble

0,12 - 11 kBr,
2-NontCHble
0,12 - 7,5 kBT,

NBE, NBGE, 4-nontocHble

NKE, NKGE 15-22 kBr,
2-NontoCcHble
11 - 18,5 kBr,

4-nontocHble

Hacoc nogaepxusaeT NOCTOAHHbIN Nepenag,
AaBneHns He3aBNCUMOo OT pacxopa B cucteme. Cwm.
puc. 124. [JaHHbIN pexum ynpasneHns noaxoauT B
OCHOBHOM [1191 CUCTEM C OTHOCUTENBHO HU3KUMMU
noTepsiMun AaBreHus.

H A

/
-
TMO05 7901 1613

Puc. 124 '"TlocTosHHbIM Nnepenag AasneHns”

[ns gaHHoro pexuma ynpasneHusi Tpebyetca
BHYTPEHHUIN UNWN BHELLHWUI AaTyvK nepenaga
AasneHus, nmbo ABa BHELHUX AaTynka gasneHuns. Cm.
npuMepbl HNXeE.

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Mpumepsbl
* YcTaHOBMEHHbI Ha 3aBofe AaT4yuK nepenaga
naeneHus (Tonsko NBE, NKE cepuu 2000).

+ OpavH BHeLWHW faTyuuk nepenaga AaBneHus.
[ns KkoHTponsa nepenaga AaBneHus Ha Hacoce
NCNonb3yeTcs CUrHan ¢ gatymka. [laTymk MoxHo
HaCTPOWUTb BPYYHYHO MUIM C MOMOLLbIO MEHIO
"[ononHuTtensHble HacTporku". Cm. puc. "Mlomouwib
8 Hacmpolike Hacoca" Ha cTp. 118.

» [1Ba BHELIHMX AaT4yMKa AaBrneHus.
MopnepxaHMe NOCTOSIHHOrO nepenaga AaBneHus
MOXHO 06ecneymTb ¢ MOMOLLbIO ABYX AAaTYMKOB
JaBneHus. Ha Hacoc ¢ AByXx AaTYMKOB NOCTynawT
BXOOHbl€ CUrHanbl, HA OCHOBE KOTOPbIX
paccunTbiBaeTcs nepenag gasneHus. JaTtumku
OOIKHbI UMETb OAMHAKOBLIE €4UHULbI NU3MEPEHMS U
ObITb HACTPOEHbI Kak AaT4Mku oGpaTHOM CBA3MK.
[aTynkm MOXHO HACTPOUTb BPYYHYIO UIK C
NoMOLLbI0 MeHI0 "[lonoNHUTENbHbIE HACTPOMKK".
Cwm. puc. "Momowb 8 Hacmpolike Hacoca" Ha
cTp. 118.

Puc. 125 "lMocTosHHbIN Nnepenag gasneHus"

HacTtpowku perynatopa

OnucaHue pekoMeHAyeMbIX HaCTPOEK perynsatopa cMm.
B pasgene "Peaynsmop" ("Hacmpoliku peeynsmopa”)
Ha cTp. 106.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

"MocTosiHHLIN Nepenaa Temneparyp”

"TMOCTOAHHbIN
UcnonHeHue Hacoca nepenag
Temnepartyp"

0,12 - 11 kB,
NBE, NKE Series 2-NontCHbIe
2000 0,12 - 7,5 kB,

4-nontocHble

0,12 - 11 kBr,

2-nonocHble

0,12 - 7,5 kBr,
NBE, NBGE, NKE, 4-nomntocHble

NKGE 15-22 kBT,
2-NontCHble
11 - 18,5 kBT,
4-nontocHble

Hacoc nogaepxuBaeT NOCTOSAHHbIN Nepenag,
TemnepaTtyp B cucteme, Ans aToro paboune
XapaKTepuCTUKN Hacoca perynmpyroTcs
cooTBeTCcTByOLWMM o0bpa3om. Cwm. puc. 126.

H A

2 “» q

Puc. 126 "lMocTosiHHbIV Nepenag Temnepatyp”

[na gaHHoro pexuma ynpasneHus TpebytoTca aBa
BHELUHWX AaTynka TemnepaTypbl UM OAMH BHELUHWUNA

AaTyuK nepenaga temnepartypbl. CM. npumepbl HUXE.

B kayecTBe gaTymMkoB TemMnepaTypbl MOTyT
NCMNonNb3oBaTbCs aHaNoroBble AaT4ymKku,
NOAKMIOYEHHbIE K IBYM aHaNoroBbIM Bxogam unu asa
patymnka Pt100/Pt1000, nogkntod€HHble K BXogam
Pt100/1000, ecnu TakoBble UMEKOTCS HA KOHKPETHOM
Hacoce.

HacTtponTb gaTymk AaBneHns MOXHO B MEHI0
"[lononHuTenbHbLIe HacTporkn" B "lMomolLlb B
HacTporike Hacoca". Cm. "lMomouwb 8 Hacmpolike
Hacoca" Ha cTp. 118.

TMO5 7954 1713

Mpumepsbl

» [lBa BHelWHMX Aatynka Temnepartypbl. He
npegocTtaensietca ans HacocoB NBE, NBGE, NKE,
NKGE 15-22 kBT 2-nontocHbix 1 11- 18,5 kBT
4-NONKCHBIX.
MopnepxaHme NOCTOSIHHOIO Nepenaga TemnepaTyp
MOXHO 06ecneynTb C NOMOLLLI ABYX AaT4YMKOB
Temnepartypbl. Ha Hacoc ¢ AByx AaT4uKoB
NnocTynawT BXOAHbIE CUrHaMbl, HA OCHOBE KOTOPbIX
paccunTbiBaeTCA nepenag remnepaTtyp.
[aTymkm OOMXKHbl UMETb OMHAKOBblE eanHULbI
namMepeHus n 6bITb HACTPOEHbI KaK AaTYMKN
obpaTtHoi cBs3n. [laT4yMKM MOXHO HACTPOUTb
BPYYHYIO MMM C NOMOLLbIO MeHI0 "[lononHuTenbHble
HacTpoukun". CMm. "Mlomowb 8 Hacmpolike Hacoca"
Ha cTp. 118.

*  OpuvH BHELWHWI faTyvK nepenaga Temneparypbi.
[ns KoHTpons nepenaja TemnepaTyp Ha Hacoce
ncnonb3yeTca cUrHan c gatyuka.

[aTymK MOXXHO HACTPOUTb BPYYHYH UITM C MOMOLLIbIO
MeHI "[lononHuTenbHble HAacTponkn". Cm.
"Momowb 8 Hacmpouke Hacoca" Ha cTp. 118.

Puc. 127 T[locTosiHHbIV Nepenag TemnepaTyp

Hactpouku perynsatopa

OnucaHue pekoMeHAyeMbIX HaCTPOEeK perynaropa cMm.
B pasgene "Pezaynsmop" ("Hacmpodliku peeynsamopa”)
Ha cTp. 106.

GRUNDFOS %%
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"MocTosiHHLIN pacxoa”

"TMOCTOAHHbIN

WUcnonHeHune Hacoca "
pacxopn

0,12 - 11 kBT,
NBE, NKE Series  2-nontocHble
2000 0,12 - 7,5 kBr,

4-nontocHble

0,12 - 11 kBT,

2-NonCHble

0,12 - 7,5 kBr,
NBE, NBGE, NKE, 4-noniocHble

NKGE 15-22 kBT,
2-NOnNtOCHble
11 - 18,5 kBT,
4-nontocHble

Hacoc nogaepxuaeT NOCTOSAHHbLIA pacxod B cucTeme
He3aBMcuMo oT Hanopa. Cm. puc. 128.
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Qset Z
Puc. 128 PerynupoBaHue ¢ NOCTOAHHbIM 3HAYEHUEM
pacxoga

[nsa gaHHoro pexunma ynpasrneHus Tpebyerca
BHELWHUIM gaTymk pacxoga.

CM. Npumep HUxe.

Mpumep
*  OOuH BHELWHWI AaTymK pacxoaa.

Puc. 129 TocTosiHHbIN pacxon

HacTpoiiku perynsiTopa

OnucaHue pekoMeHAyeMbIX HaCTPOeK perynaropa cMm.
B pasgene "Peaynsmop” ("Hacmpoliku peaynsmopa”)
Ha cTp. 106.

%8 GRUNDFOSsS %%

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

"MoCcTOAHHBLIN YPOBEHBL"

"MocTOoAHHbIN

UcnonHeHne Hacoca "
YypOBEHb

0,12 - 11 kBr,
NBE, NKE Series  2-nontocHble
2000 0,12 - 7,5 kB,

4-nontocHble

0,12 - 11 kBr,

2-nontocHble

0,12 - 7,5 kBT,
NBE, NBGE, NKE, 4-nontocHble

NKGE 15-22 kBT,
2-noniocHble
11 - 18,5 kBT,
4-nontocHble

Hacoc nogaepxuBaeT NocTOsIHHbIN YpoBEHb paboyei
XNOKOCTU He3aBMCcUMO OT pacxoga. Cm. puc. 130.

/
TMO5 7941 1613

Puc. 130 "MMocTosHHbIV ypOBEHb"

[na naHHoro pexuma ynpasneHust Tpebyetcsa

BHELLUHWIA OaTYMK YPOBHSI.

Hacoc moxeT perynupoBaTb ypoBEHb XUAKOCTU B

pesepByape AByMs cnocobamu:

+ C nomowpbio MYyHKLUM OMOPOXHEHWS, KOrA4a Hacoc
OTKauYMBaeT XNOKOCTb U3 pe3epByapa.

+ C nomowpbio MyHKLUUN 3anonNHEHNs, Koraa Hacoc
3aKavyMBaEeT XUOKOCTb B pe3epByap.

Cwm. puc. 131.

Tun pyHKLMN KOHTPONSA YPOBHA 3aBUCUT OT HACTPOWKM

BCTPOEHHOro perynsatopa. Cm. "Peaynssmop”

("Hacmpolku peaynamopa") Ha cTp. 106.

Mpumepsbl
* OpuH BHELIHWI OaTYXK YPOBHSI.
— (OYHKUUS OMOPOXKHEHNS.

* OpuH BHELHWI OaTYhK YPOBHSI.
— OYHKLUS 3aN0NHEeHUs.

Puc. 131 TlocTOSHHbBIV ypOBEHb



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

HacTtpoiiku perynsitopa

OnucaHue pekoMeHAyeMbIX HaCTPOeK perynaropa cMm.
B pasgene "Peaynssimop” ("Hacmpoliku peaynsmopa”)
Ha cTp. 106.

"[dpyras noctosiHHaa BenuynHa"

"Opyras nocTtosiHHas

WUcnonHeHue Hacoca "
BenuYMHa

0,12 - 11 kBT,
NBE, NKE Series  2-nontocHble
2000 0,12 -7,5 kBT,

4-nontocHble

0,12 - 11 kB,

2-NontoCcHble

0,12 - 7,5 kBr,
NBE, NBGE, NKE, 4-noniocHble

NKGE 15-22 kBr,
2-NOnNtoCHble
11 - 18,5 kBT,
4-nontocHble

JTiobas gpyras BennumMHa NogaepXxmBaeTca
NOCTOSAHHOM.

[aHHbIN pexuM ynpaBneHus ucnonb3yerca ans
KOHTPONS BEMUYMHbBI, KOTOpPas OTCYTCTBYET B MEHIO
"Pexxum ynpasnenuns". lNogknioumte gaTyuk,
N3MEPSIOLLUIA KOHTPONUPYEMYIO BEMUYUHY, K OOHOMY
13 aHanoroBbIX BXoA40B Hacoca. KoHTponvpyemas
BeNnnYMHa oTobpaxkaeTcsl B MpoLeHTax oT AMana3oHa
garyuka.

"MocTosAHHaA xapakTepucTuka"

"MocTosiHHanA

WUcnonHeHune Hacoca "
XapaKTepucTUuka

0,12 - 11 kBT,
NBE, NKE Series  2-nontocHble
2000 0,12 - 7,5 kBr,

4-nontocHble

0,12 - 11 kBT,

2-NOnNtCHble

0,12 - 7,5 kBr,
NBE, NBGE, NKE, 4-noniocHble

NKGE 15-22 kBr,
2-NontoCHble
11 - 18,5 kBr,
4-nontocHble

Hacoc MoXxHO HacTponTb Ha paboTy C NOCTOSTHHOW
XapaKkTEPUCTUKON, T. €. B peXUME, aHanormyHom
aKcnnyaTtauumn Heperynmpyemoro Hacoca.

Cwm. puc. 132.

Hactpoiika Tpebyemon 4yacToTbl BpalLleHUst MOXET
BbIMOSHSTLCS B MPOLEHTax OT MakCMMaribHOW YacToThl
BpaweHus B gmanasoHe ot 13 go 100 %.
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;
— )

»
Q

TMO05 7957 1713

Puc. 132 "lMoctosHHasa xapakTtepuctuka"

B 3aBMCMMOCTM OT XapakTePUCTUKM CUCTEMBI U
pabouyen To4ku, 3HavyeHue HacTporiku 100 % moxeT
HE3HaYMTENbHO OTNMYATLCH B MEHbLUYH CTOPOHY OT
daKkTU4YECKON MakCMManbHOW XapakTepUCTUKM Hacoca,

Jaxe ecnu Ha aucnnee otobpaxaeTcsl nokasaTenb
100 %. 310 cBSI3aHO C OrpaHNUYEHNAMN MO MOLLHOCTU U
OaBneHunio, peann3oBaHHbIMK B Hacoce. [laHHoe
OTKITOHEHWE BapbupyeTcsa B 3aBUCUMOCTM OT Tuna
Hacoca 1 BENUYMHbI MOTEPb OABMNEHUS B
TpybonpoBoaax.

H [%] o

OFpaHVNeHHaFI MaKcumarsbHas
100 % |-~ <

~< XapakTepuctuka

TMO05 7913 1613

| -
>
80%  Q[m3h]
Puc. 133 OrpaHunyeHus o MOLWHOCTM 1 AaBMEHUto,
BNUSIOLLNE HA MaKCUMaIbHYH XapaKTepuCcTuKy
HacTtpouku perynsatopa

OnucaHue pekoMeHAyeMbIX HaCTPOEK perynaropa cM.
B pasgene "Peaynsmop" ("Hacmpolku peaynsmopa”)
Ha cTp. 106.

"HacTpounka nponopumnoHanbLHOro
aasneHuna"

"HacTtpoiuka
NpPONopLMOHaNbHOro
pasneHua”

WUcnonHeHue Hacoca

0,12 - 11 kBT,
NBE, NKE Series 2-MontCHbIe
2000 0,12 - 7,5 kBr,

4-nontocHble

0,12 - 11 kBr,

2-nontcHble

0,12 - 7,5 kB,
NBE, NBGE, NKE, 4-noniocHble

NKGE 15-22 kBT,
2-nontcHble
11 - 18,5 kBT,
4-nontocHble

"MYHKLMNA XapaKTepUCTUKN ynpaBneHua"
MoxxHo 3a4aTb KBagpaTUYHYIO UMK NIMHENHYO
XapaKTepPUCTUKY.

"Hanop npu HyneBom pacxope"

[aHHoe 3Ha4yeHne MoXxHo 3agatb B % OT
yCcTaHOBMNEHHOro 3HavyeHus. MNpn yctaHoske Ha 100 %
PEeXUM ynpaBneHnss COOTBETCTBYET MOCTOSAHHOMY
nepenaay AaBneHus.

"Tun paTymnka"

"Tun

UcnonHeHune Hacoca "
paTtyuka

. 0,12 - 11 kBT, 2-nontocHble
NBE, NKE Series 2000 0,12 - 7,5 kBT, 4-nontocHble ”

0,12 - 11 kBT, 2-nontocHble

NBE, NBGE, NKE, 0,12 - 7,5 kBT, 4-nontocHble

NKGE 15-22 kBT, 2-nostocHble

11 - 18,5 kBT, 4-nontocHble

MapameTpbl gatymka OMKHbI yCTaHaBnnBaTbCA
TONbKO NpU perynnpyemMom pexunme akcniyatauumn.

GRUNDFOS %

99

Monb3oBaTtenbckue uHTepdencol ansa E-HacocoB



80909kH-3 BU 199uachdalHU audqaLaLeaOEaLO]]

100

BbibepuTte ogHO M3 cnegyoLwmx 3Ha4YeHWN:
* BbixogHol curHan gatymka
0-10 B
0-20 MA
4-20 MA.
* EauHuua namepeHust gaTymka:
6ap, mbap, M, kMa, d)yHT/,ElIOVIMZ, dyT, M3/‘4, M3/c,
n/c, rannoH/muH, °C, °F, %.
* [lnanasoH namepeHunin gatyumka.

"AHanoroBble Bxoabl"

"AHanoroBble
UcnonHeHune Hacoca

Bxoabl"

0,12 - 11 kBT,
NBE, NKE Series 2-NonCHbIe .
2000 0,12 - 7,5 kBr,

4-nontocHble

0,12 - 11 kBT,

2-NOnNICHble .

0,12 - 7,5 kBr,
NBE, NBGE, NKE, 4-nonocHble
NKGE 15-22 kBT,

2-nontocHble _

11 - 18,5 kBT,

4-nontocHble
OnucaHue Knemmbi*
"AHanorosblii Bxoa 1, HacTponka" 4
"AHanoroBbli BXoa 2, HacTpomnka" 7
"AHanoroBbli Bxoa 3, HacTponka" 14

*

CM. Knemmbl coeduHeHul, pacwupeHHbIl OyHKYUOHabHbIU
modyrnb FM 300 Ha cTp. 132.

3apgaiTe aHanoroBbIN BXoa ANs AaTynka obpaTHoOM
CBS3K Yyepes MeHto "lMomMoLLb B HacTpoKrke Hacoca".
Cwm. "Momowb 8 Hacmpolke Hacoca” Ha cTp. 118.

Ecnu Bbl XOTUTE HAacCTPOUTb aHanoroBbIii BXOA AJ1S
APYrMX Ueneit, 3T0 MOXHO CAEemnaTh BPYUHYH0.

AHanoroBble BXOAbl MOXHO HAacTPOUTb C MOMOLLbIO
MeHt "HacTtpoiika, aHanoroBbin Bxog". Cm.
"Hacmpolika, aHanozo8bil 8xod" Ha cTp. 118.

Mpw BbINONHEHNN PYYHbIX HacTpoek Yepe3d Grundfos
GO HeobxoaMMo BOMTU B MEHIO aHanoroBoro Bxoaa B
meHio "HacTtponku".

OnucaHue

AHanorosbIM BXo4aM MOXHO 3adaTth cnegyowime
PyHKLMU:

* "He aktnBHO"

» "[artuymk obpaTHOM cBA3N"

* Bo3sgelicTBMe BHELUHErO YCTaHOBMNEHHOMO 3Ha4YeHMUs
CM. "BHewHee erusiHue Ha ycmaHo8/1eHHoe
3HayeHue" Ha cTp. 108.

* "[pyraa gyHKUna".

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

U3mepsiembin napameTp

BeiGepuTte oguH 13 napameTpoB, @ UMEHHO napameTp,
n3MepsieMbll B CUCTEME AaTYMKOM, MOAKMIOYEHHbIM K
dakTnyeckomy aHanorosomy exogy. Cm. puc. 134.
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Puc. 134 O630p mMecT pacnonoxeHus garyvka
DYHKUUA AaTuyMKa, u3MepsieMbIA napameTp Mos.
"NaBneHune Ha Bxoae" 1
"Mepenan aasneHunsa Ha Bxoae" 2
"Temnepartypa xugkocTn" 3
"Mepenag AasneHus Ha Bbixoge" 4
"Mepenan aasneHus, Hacoc" 5
"Pexum pabotbl" 6
"[laBnexHue 2, BHewHee" 7
"Mepenan AaBneHus, BHEWHUA" 8
"YpoBeHb €MKOCTN XpaHeHns" 9
"YpoBeHb paboueit emkocTn" 10
"Pacxop Hacoca" 1
"BHewwHun pacxon" 12
"Temnepartypa xuakocTn" 13
"Temnepartypa 1" 14
"Temnepartypa 2" 15
"lMepenaa Temneparyp, BHELHUA" 16
" o f He
TemnepaTtypa okpyxatoLiei cpegbl oTo6paxaetca
"Opyron napameTtp" He
oToGpaxaeTcst

EavHnubl
VmeroLiunecs eanHnLbl U3MepeHus:

MapameTtp Bo3MOXHbIe eAMHULIbI MU3MepPeHust
NaenexHne 6ap, M, klMa, PyHT/KB. AoM, dyT
YpoBeHb M, dyT, AlONAM

"Pacxon” m3/4, n/c, spa/y, ran/mMun
"Temnepartypa xuagkoctn" °C, °F

"Opyro napameTp" %




NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

AneKTpuyeckun curHan
BbibepuTe TN curHana:

- "0,5-3,5B"
+ "0-5B"

- "0-10B"

+ "0-20 MA"

« "4-20 mA".

Ouvana3oH paTtyuka, MUHMManbHoOe 3Ha4YeHune
YcTaHOBUTE MUHMMANbHOE 3HaYeHMe NoAKMIOYEHHOIo
nartyuka.

Ouana3oH paTyuka, MakcumasnbHoe 3HaYeHune
YcTaHoBUTE MakcMManbHOE 3Ha4YeHne NogKnio4YEHHOro
nartyuka.

3aBoAacKkue HaCTPOMKHK

Cm. 10. 3asodckue Hacmpolku E-Hacocos Ha

cTp. 128.

YcTaHOBKa ABYX AaTYUKOB Ans
AnddepeHUnanbHOro N3mMepeHus

[ns namepeHust pasHoOCTU NapameTpa Mexay ABYMsI
TOYKaMN yCTaHOBUTE COOTBETCTBYHOLLME OaTHUKN
cnegyowmm obpasom:

AHanoroBbi BXxog
ansa garymka 1

AHanoroBbI BXxog

NapameTtp ANa gaTyvka 2

Mepenap faenexusi Ha [epenapn gaeneHus Ha

[asnexune, onuusa 1
BXone BbIX0ofe

LasneHue, onuua 2 [aenenue 1, BHewHee [laBneHue 2, BHelWIHee

Pacxon Pacxop Hacoca BHewHwni pacxon

Temnepatypa Temnepatypa 1 Temnepatypa 2

Ecnu Bbl XOTUTE UCNOMNb30BaTb PEXMM yNpaBneHnst
"NOCTOSIHHBIN Nepenag AasneHus", Heobxoanmo
BbIOpaTh pyHKUMIO "[daTumk o6paTHOM cBA3M" Ang
aHanoroBoro Bxoaa 06oux gaT4ynkos.

"BcTpoeHHbIN gaTtuymk Grundfos™

"BCTpOEHHbIN AaTYMK

UcnonHeHue Hacoca .,
Grundfos

0,12 - 11 kBr,
NBE, NKE Series 2-nontocHble
2000 0,12 - 7,5 kBr,
4-nontocHble
0,12 - 11 kBT,
2-NOntoCHble
0,12 - 7,5 kBT,
4-nontocHble
15-22 kBT, 2-nontocHble
11 - 18,5 BT, -
4-nontocHble

NBE, NBGE, NKE,
NKGE

®yHKUMIO BCTPOEHHOIO AaTynka MOXHO BbiGpaTh B
meHto "Built-in Grundfos sensor" ("BcTpoeHHbIn gaTumk
Grundfos").

HacTtpouTb BCTpoeHHbIn gatyunk Grundfos MOXHO B
MeHto "lMomoLlb B HacTporike Hacoca". Cm. "Momowb 8
Hacmpolke Hacoca" Ha cTp. 118.

Mpn py4HOM BBOAE YCTaBKM B YCOBEPLLUEHCTBOBAHHOMN
naHenu ynpaeneHusi He0OXoANMO BONTU B
aHanoroBsble BXoAbl B MeHto "HacTponkn" ana gocryna
K MeHto "BcTpoeHHbin gatyunk Grundfos”.

Mpwn pyyHom BBOAE ycTaBku npu nomown Grundfos GO
Heobxo4MMo BOWTKU B MeHto ans "BcTpoeHHoro
patymka Grundfos" B meHto "HacTponku”.
OnucaHwue
BcTpoeHHOMY [aTuMKy MOXHO 3ajaTb criegyloLune
OYHKLMN:
+ "[artuuk nepenaga gaeneHus Grundfos”

— "He akTtnBHO"

— "Oat4ymk obpaTtHoi cesa3n"

— "BnusiHue Ha ycTaHOBNEHHOe 3HavyeHue"

— "Opyrasa doyHKums".
« "[artyuk TemnepaTypbl Grundfos”

— "He akTtnBHO"

— "[aTtynk ob6paTHoI cBA3N"

— "BnnsiHue Ha yCcTaHOBNEHHOEe 3HaveHue"

— "Opyras gyHkuma".
3aBoackue HacTPOMKMU

Cwmortpute 10. 3asodckue Hacmpoliku E-Hacocos Ha
cTp. 128.

GRUNDFOS %
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"Bxoabl Pt100/1000"

UcnonHeHue Hacoca "Bxoabl Pt100/1000"

0,12 - 11 kBT,
NBE, NKE Series 2-NontoCHbIe
2000 0,12 -7,5 kBT,

4-nontocHble

0,12 - 11 kBr,

2-NontCHble

0,12 -7,5 kBT,
NBE, NBGE, NKE, 4-nomniocHble

NKGE 15-22 kBT,
2-NontoCHble
11 - 18,5 kBr,
4-nontocHble

OnucaHue Knemmbi*
"Pt100/1000 BBOZA 1, HacTpouika" 17 n18
"Pt100/1000 BBOA 2, HacTpoiika" 18 n19

*

CMm. Knemmbl coeduHeHul, pacwupeHHbIl yHKYUOHANbHBbIU
modyrnb FM 300 Ha cTp. 132.
BapanTe Bxog Pt100/1000 gnsa gatymka obpaTHON

cBA3K Yyepes MeHo "TlomoLLb B HAaCTpoVike Hacoca".
Cwm. "Mlomowb 8 Hacmpolike Hacoca" Ha cTp. 118.
Ecnu Bbl xotnte HactpouTb Bxog Pt100/1000 gns
OpYrux Lenemn, aTo MOXHO cenaTtb BPYYHYH.
AHanoroble BXOAbl MOXXHO HaCTPOUTb C MOMOLLbHO
MeHto "HacTtpoika, aHanoroBbin Bxog". Cm.
"Hacmpolka, aHanoeosbil 8x00" Ha cTp. 118.

Mpwn BbINONHEHWN pyYHbIX HacTpoek Yyepe3d Grundfos
GO Heobxoammo BoNTU B MeHIo ans sxoaa Pt100/1000
B MeHo "HacTtponkn".

OnucaHune

Bxogam Pt100/1000 moxHO 3agaTh crnegytowme
PYHKLMU:

* "He aktmHO"

» "[artuymk obpaTHOl cBA3N"

+ BosgericTBMe BHELLHEro YCTaHOBMNEHHOMO 3Ha4YeHus
CM. "BHewHee snusiHue Ha ycmaHo8/1eHHoe
3Ha4yeHue" Ha cTp. 108.

* "Opyras dyHkuns".
U3mepsiembli napameTp
BbibepuTte oguH M3 napaMeTpoB, Hanpumep,

napameTp, MU3MePSIEMbIN B CUCTEME AaTYMKOM

Pt100/1000, noaknto4€HHbIM K hakTU4ecKoMy BXoay

Pt100/1000. Cm. puc. 135.
1

> o - >
N\

TMO6 4012 1515

Puc. 135 O630p mecT pacrnonoxeHus garyvka

PT100/1000
MapameTtp Mos.
"Temneparypa xugkoctn" 1
"Temnepatypa 1" 2
"Temnepatypa 2" 3

"Temnepatypa okpyxatowien cpeabl” He oTtobpaxaetcsa

[Onana3oH namepeHumn
Ot -50 pno +204 °C.

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

3aBofckue HacTPoOMKu

Cwm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.

"Uncpposbie BxoabI"

WUcnonHeHue Hacoca "Uundposbie Bxoab!™

0,12 - 11 kBT,
NBE, NKE Series 2-NOnoCHble
2000 0,12 - 7,5 kBr,

4-nontcHble

0,12 - 11 kB,

2-noniocHble

0,12 - 7,5 kBr,
NBE, NBGE, NKE, 4-noniocHble

NKGE 15-22 kBT,
2-NoniCcHble
11 - 18,5 kBT,
4-nontocHble

Hacocbl NBE, NBGE, NKE, NKGE 0,12 - 11 kBT,
2-nontocHble n 0,12 - 7,5 kBT, 4-nontocHbIe

Onucanue Knemmbr*
"Lindposoii Bxoa 1, HacTpoika" 2n6
"Lincdpposon Bxoa 2, HacTpowka" 1mn9

*

CwMm. Knemmbi coeduHeHul, pacwupeHHbIU hyHKYUOHabHbIU
mo0yns FM 300 Ha cTp. 132.

[nsa yctaHoBKM uncpoBoro Bxoaa BbINOMHUTE
yKasaHHbIe HUXe HacTPOMKMN.

OnucaHue
BbibepuTe ogHy u3 cnegyowmnx QyHKUWNA:
* "He aktuBHO"

Mpwn BbIGOpe yHKUMK "He akTMBHO" BXOA He
BbINOMHAET HUKaKUX PYHKLNNA.

* "BHelwHun octaHoB"
Ecnv Bxog geaktusupoBaH (pasoMKHyTas uenb),
Hacoc 0CTaHOBUTCS.

*  MWUH., MUHUManbHasi CKOPOCTb BpaLLEHUS
Ecnu Bxog akTuBeH, Hacoc byaet paboTaTthb C
MWHMManbHOWN YCTaHOBMEHHOW YacToTON
BpaLlleHus.

* Makc, MakcumarnbHasi CKOpoCTb BpalleHus!
Ecnu Bxop akTuBeH, Hacoc 6yaet paboTaTthb
MakCMMarnbHON YCTaHOBMEHHOW YacToOTOM
BpaLLleHus.

» "BapaHHas nonb3oBaTenem YyactoTa BpalleHus"
Ecnu Bxog akTMBMpOBaH. aNeKTpoaBuraTenb
paboTaeT c YacTOTON BpaLleHUs, yCTaHOBIEHHON
nonb3oBaTenem.

* "BHewmHsas HeucnpaBHOCTL"

Ecnv Bxog akTnBmpoBaH, 3anyckaeTcs Tanmep.
Ecnu Bxop akTnBupoBaH 6onee 5 cekyHa, Hacoc
OTKIOYaeTcs U NosABNsAeTCs MHAMKaLMsS curHana
HeuncnpaBHoCTU. [laHHast PYHKUNS 3aBUCUT OT
BXOOHOMO CUrHana ¢ BHelWHero obopynoBaHus.

» "Cbpoc aBapuiiHoro curHana"

Ecnu Bxoa akTnBeH, Npon3onaeT copoc BO3MOXHOM
aBapUNHON MHAMKALUWN.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

« "Cyxon xoa"
Ecnu BblGpaHa ata dyHKUMSA, MOTYT BbITb
0GHapyxeHbl OTCYTCTBME AaBMNEHUs HA BXOAE UMK
HexBaTka BoAbl.
B cnyyae oGHapyxeHus He[oCTaTOMHOrO AaBreHUs
Ha BXOAE UM HegocTaTka BoAbl (CyXon xof) Hacoc
octaHoBuTcA. [Noka aToT BXO4 aKTuBupoBaH, HacocC
nepesanycTuTb Henb3sl.
[ns aToro Heo6Xo4MMbI AONOMHUTENbHbIE
npucnocobneHunsi, Takme Kak:

— pene gasneHnd, yCtaHOBNEeHHOE Ha
BCacCbiBawLleM TDYGOI'IDOBO,D,S Hacoca;

— MONNaBKOBbIM BbIKMOYaTENb, YCTAHOBMNEHHLIN Ha
BcacblBatoLLeM TpybonpoBoae Hacoca.

» "CymmapHbIn pacxoq"
B cnyyae BbiGopa gaHHOWM OYHKLUN MOXHO
3admKkcpoBaTb HAKOMMEHHbIW pacxoa. 34ech
TpebyeTcs ncnonb3oBaHne pacxogomepa, KoTopbIn
oTnpaBuT curHan obpaTHoONM CBA3U B BMAE MMMynbca
3a onpefeneHHoe KOnM4YecTBO BOAbI.
CMm. "Hacmpolika umnynbcHo20 pacxodomepa” Ha
cTp. 112.

+ OnpepgeneHHoe paHee ycTaHOBNEHHOE 3HayeHue 1
(MpumeHsieTca ToNbKO K LndpoBoMy BXxogy 2)
Ecnu undposble BxoAbl HAacTpanBaroTcs Ha
3apaHee ycTaHOBMIEHHOE 3Ha4YeHune, Hacoc byaeT
paboTaTb COrnacHoO ycTaHOBIEHHOMY 3Ha4YE€HWUI0 Ha
OCHOBE KOMOMHALMN aKTUBHbIX LM(POBbLIX BXOAOB.
Cwm. "lpedsapumenbHo onpedenéHHble
ycmaHoerneHHble 3HadyeHus1" Ha cTtp. 110.

MpuopuTeT BbIGPaHHbIX OYHKLUA OTHOCUTENBHO APYT
apyra cMm. B pasgene [lpuopumem Hacmpoek Ha

cTp. 123.

KomaHpa octaHoBa Bcerga MMeeT HauBbICLINIA
NpUopuTeT.

3apepkka akTuBauum

WUcnonHeHue Hacoca 3apepxka akTuBauum

0,12 - 11 kBT,
NBE, NKE Series  2-nontocHble
2000 0,12 -7,5 kBT,

4-nontocHble

0,12 - 11 kB,

2-NOntoCHble

0,12 -7,5 kBT,
NBE, NBGE, NKE, 4-noniocHble

NKGE 15-22 kBr,
2-NOntoCHble
11 - 18,5 kBT,
4-NontoCHble

BbibepuTe 3agepxky aktmauum (T1).

9710 Bpems mexay nogadven umgpoBoro curHana u
akTMBauunen BbIOpaHHON OYHKLMN.

Ounana3soH: ot 0 go 6000 cekyHA.

Pexxum Tanmepa AnuTenbHOCTHU

Bbibepute pexum. Cm. puc. 136.

* "He akTuBHO"

* aKTMBHO C nepepbiBOM (pexum A);

* aKkTMBHO 6e3 nepepebiBa (pexum B);

* aKkTMBHO C paboTow nocne BbikNYeHns (pexum C).
BbibepuTe Bpems gnutensHocTtu (T2).

370 Bpemsl, KOTOpOe BMECTE C PEXNMOM onpeaenser,
Kak fonro 6yaeT akTUBHa BbliOpaHHas pyHKUUS.

Ownana3soHn: ot 0 go 15 000 cekyHA.

Bxog T>T1+ T2 Bxopg T<T1+T2

oo oo
Lncpposoii == M oo, o= o
le———» le—>|
BXoa | T input | | T inputI
I I I
Pexum A _ | HI
[ — >
T T2 ™
I I I I o
Pexum B | ] | |, 5
[IETERETRE ' 12 @
I I I I !
Pexum C | in—] —, g
| | | | 2
T T2 T T2 [

Puc. 136 ®yHkumnsa Tanmepa ANUTENbLHOCTU ANA
LMpPOBLIX BXOO0B

3aBoackue HacTPoOnKu

Cwm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha

cTp. 128.

AnekTpoaBuratenu MouwHocTbio 15-22 kBT,
2-nontocHblie n 11 - 18,5 kBT, 4-nontocHbIe
Lincdoposomy BXxody Hacoca MOXHO HasHa4YnTb
pasnuyHble yHKUMK. Beibepute ogHy 13 cneayoLwmx
DYHKUMI:

e MwuH., MUHMManbHas XxapakTepucTuka

* Makc., makcumarnbHas xapakTepucTuka.
AkTMBauns BbIGpaHHON PYHKLMM OCYLLIECTBNAETCS
nepemMbIYkon Mexay knemmamm 1 un 9.

"Mun."

Ecnn BXxoa akTMBEH, HacOC NepekniyaeTcs B pexum
aKcnnyataumMm ¢ MMHUMarnbHOW XapaKTepPUCTUKON.
"Makc."

Ecnu Bxog akTMBEH, HACOC NEPEKITOYAETCH B PEXUM
JKCnyatauumm C MaKCMManbHON XapaKTepPUCTUKON.

"UncpoBbie Bxoabl/Bbixoabl"

"UndpoBbie

UcnonHeHue Hacoca "
BXoAbl/BbIXoAbl

0,12 - 11 kBT,
NBE, NKE Series 2-MonCHbIe
2000 0,12 - 7,5 kBr,
4-nontocHble
0,12 - 11 kBr,
2-NontocHble
0,12 - 7,5 kBr,
NBE, NBGE, NKE, 4-nontocHble
NKGE 15-22 kBT,
2-nontocHble
11 - 18,5 kBT,
4-nontocHble

OnucaHue Knemmbi*
"Lincbposoii Bxoa/Bbixoq 3, HacTporika” 10mn 16
"Lincpposoit Bxoa/Bbixon 4, HacTpoiika" 11n18

*

CM. Knemmbl coeduHeHul, pacwupeHHbIlU yHKUUOHabHBbIU
modynb FM 300 Ha cTp. 132.

Bbl MmoxeTe BbIGpaTh, 6yaet nu nHtepgenc
ncnonb3oBaTbCA Kak BXOA4 UK Bbixod. Bbixoa
SIBNSETCSA OTKPbITbIM KOMNNIEKTOPOM, KOTOPBIA MOXHO
NOAKIMOYNTb, HANPUMED, K BHELUHEMY perne unm
perynatopy, Hanpumep MNJIK.

GRUNDFOS %%
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Puc. 137 Tlpumep HacTpamBaeMbix LMPPOBLIX BXOAOB

nnu Bbixonos

TMO06 4463 2315

[nsa yctaHoBKM undpoBoro Bxoga/Bbixoaa BbIMONHUTE

yKa3aHHbIE€ HMXe HaCTPOWKMW.

Pexum

Lindpposor Bxoa/Bbixod 3 U 4 MOXHO HAaCTPOUTb Tak,
YTOObl OH (PYHKLMOHNPOBAN Kak LndpoBOK BXOA UMK

umcpoBon BbIXOA:
* "Lncposon Bxog"
* "Lincposon Bbixoq".

OnucaHue

Lincdposor Bxoq unu Beixod 3 1 4 MOXHO HAaCTPOUTb

Ha criegylowmne yHKLMN.

Bo3amoxHble dhyHKUUU, L poBon Bxoa Unu

Bbixog 3

"®yHKumnA, ecnu Bxon"
MoapoGHee cM. B pasgene
"Lugppoenie 8xo0bI" Ha
cTp. 102

"®yHKUMA, ecnu BbIxoa"
Monpo6GHee cM. B pa3gene
"CuzHanbHble pene” 1u 2
("PeneliHbie 8bixo0bl") Ha
cTp. 105

"He akTuBHO"

"BHeLHWn ocTaHoB"

"MuH."

"Makc."

"8agaHHas nonb3oBaTenem
yacToTa BpaleHusa"
"BHeLHAA HencnpaBHOCTL"
"C6poc aBapuiiHoro curHana"
"Cyxou xon"

"CymmapHbIii pacxoa”
"TMpenBapnTenbHO
onpenenéxHHoe
yCTaHOBMEHHOE 3HayeHue 2"

e o o o o

e o o o o

"He akTuBHO"

"ToToB"

"ABapuiHbIn curHan"”
"PaboTa"

"Hacoc pa6otaet"
"MpeaynpexaexHne"
"Mpeaen 1 npesblweH"
"Mpepen 2 npesbiwer"

e o o o o o o o

Bo3moxHble byHKUMM, UM poBOn BXOA Unm

Bbixopa 4

"®yHKuuA, ecnu Bxon"
Noapo6GHee cM. B pa3pene
"Hughpoenie 8xo0bI" Ha
cTp. 102

"®yHKUMA, ecnm BbIxoa"
NMoapo6GHee cM. B pasgene
"CuzHanbHble pene” 1u 2
("PeneliHbie 8bixo0bl") Ha
cTp. 105

* "He akTnBHO"

* "BHewwHwu ocTaHoB"

¢ "MuH."

« "Makc."

< "3apgaHHas nonb3oBaTenem
yacToTa BpaleHusa"

* "BHellHAs HeucnpaBHOCTL"

« "C6poc aBapuitHoro curHana"

« "Cyxown xon"

« "CyMmmapHbIii pacxoa"

« "lMpepBaputenbHoO
onpenenéxHHoe
yCTaHOBNeHHoe 3HayeHue 3"

¢ "He aktnsHO"

« "ToTtoB"

* "ABapuiHblii curHan”
« "PaboTta"

« "Hacoc pa6otaet"”

« "MMpepynpexaeHve"

« "lMpegen 1 npeBblweHr"
« "MMpepen 2 npeBbiweH"

GRUNDFOs %

NB, NBG, NK, NKG

NBE, NBGE, NKE, NKGE

3apepxka akTuBaLum

UcnonHeHue Hacoca

3apepxka akTuBaummn

0,12 - 11 kBr,
2-NoniocHble

NBE, NKE Series 2000

0,12 -7,5 kBT,

4-nontocHble

0,12 - 11 kBT,
2-NoniocHble

0,12 - 7,5 kBr,

4-nontocHoble

NBE, NBGE, NKE, NKGE

15-22 kBT,

2-NontoCcHble
11 - 18,5 kBT,
4-nontocHble

Bbibepute 3agepxky aktnsaumm (T1).

OT10 Bpemsa mexay nogayen ungpoBoro curHana u
aKkTMBaumeln BbIOpaHHOM OYHKLMN.

Ownana3soH: ot 0 go 6000 cekyHA.

Pexum Tanmepa onuTenbHOCTU

Bbibepute pexum. Cwm. puc. 138.

¢ "He akTnsHO"

* aKTMBHO C nepepbiBOM (pexum A);

* aKkTMBHO 6e3 nepepsbiBa (pexum B);

* aKTMBHO Cc paboTou nocne BbiknYeHus (pexum C).
Bbibepute Bpems gnutensHoctn (T2).

370 Bpemsi, KOTOPOE BMECTE C PEXUMOM ONpeaenserT,
KaK Jonro 6yaeT akTUBHa BblOpaHHas YHKLMS.

OwnanasoH: ot 0 go 15 000 cekyHA.

Bxog T>T1+ T2

oo

Bxog T<T1+T2

oo

Liucbposori = M -, s
le———» le—>|
BXoA4 | T input | | T inputI
Pexvum A ! o ! |l
[ — [l
ErERECRA !
| | | | ©
PexvumB | i | I I
———| ——
i | 71t 12 2
I I I I =
PexumC | e, _ | sl , S
- -~ s
[ | I 12 Bk SR ) =

Puc. 138 ®yHkuns Taimepa ANUTENbHOCTY ANS

LMpPOBbLIX BXOOO0B

3aBoackne HaCTPOMKU

Cwm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha

cTp. 128.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

"CurHanbHble pene” 1 n 2 ("PeneiHble
Bbixoabl")

PeneiliHble BbIXoAabl

UcnonHeHue Hacoca

CurHanbHoe CurHanbHoe
pene 1 pene 2

0,12 - 11 kBT,
NBE, NKE Series  2-nontocHble . .
2000 0,12 - 7,5 kBr,

4-nontocHble

0,12 - 11 kBT,

2-NontoCcHble

0,12 - 7,5 kB, ¢ *
NBE, NBGE, NKE, 4-nontocHble
NKGE 11-22 kB,

2-NOntoCHble . N

11 - 18,5 kBT,

4-nontocHble
OnucaHue Knemmbi*
"Bbixog pene 1" NC, C1, NO
"Bbixog pene 2" NC, C2, NO

*

CM. Knemmbl coeduHeHul, pacwupeHHbIl yHKYUOHAMbHBbIU
modyrnb FM 300 Ha cTp. 132.

B cocTaB Hacoca BXoAWT ABa CUrHarnbHbIX pene ¢
6eCHOTeHumaHbeIMM KOHTaKTaMu. ,D,OI'IOJ'IHI/ITeJ'IbHyPO
uHcpopmaumio cMm. B Ceemossie uHOUKamopsbi U
cueHarnbHble pene Ha cTp. 125.

OnucaHue

CurHanbHble pene MOXHO HaCTPOUTb TakuM o6pa3om,
4YTOObl OHW BKNOYANNCb B OOHOW M3 NpUBEOEHHbIX
HWXe cuTyauum:

¢ "He akTmBHO".

+ "loTOB"
Hacoc moxet pabotatb unu rotos k paboTte, u
OTCYTCTBYIOT Kakue-nmbo aBapuitHble CUrHanbl.

* "ABapuiHbln curHan"
ViMeeTcsa akTUBHbIN aBapUNHbLIN CUTHanM, 1 Hacoc
OCTaHOBIMEH.

« "Okcnnyataunga"
"Qkcnnyartauua” cooTBeTcTBYET hyHKLMKM "Hacoc
paboTaeT", HO Hacoc BCE eLlé npogosmkaeT
paboTtaTb, korga OTKN4YaeTcs n3-3a
npegynpexaeHus.

» "Pabotaet" (Hacoc paboTaer)

* "MMpegynpexgeHue"
MmeeTcsa akTnBHOE NpeaynpexaeHue.

* "Mpepnen 1 npeBblweH"*
Korga aktmuBupoBaHa dyHkuus "Mpeaen 1
npesbileH", BKOYAEeTCs pene curHanusauuu.
CM. "®yHkyus npeesbiweHus1 nopoeaa"” Ha cTp. 111.

* "MMpenen 2 npeBblweH"*
Korga aktuemnpoBaHa cdyHkuusa "Mpegen 2
npesbIWeR", BKIIOYaETCA pene curHanmsauum.
CwMm. "®yHKyus npesbiweHus nopoaa” Ha cTp. 111.

» "CmasaTb NOBTOpPHO"

* "YnpaBneHue BHELHUM BEHTUNSTOPOM"
(YnpaBneHvne BHELHNUM BEHTUNATOPOM)
Mpu BbIGOpPE yHKUMK "YNpaBneHne BHELLHUM
BEHTUNATOPOM" pene akTUBMPYeTCH, ecnm
BHYTPEHHAS TemnepaTtypa 3NeKTPOHUKN
anekTpogBuraTens 4OCTUraeT 3afaHHoro
npeaensHOro 3Ha4YeHns.

* OTa byHKUMS JOCTyMNHa Tonbko Ans HacocoB NBE,
NBGE, NKE, NKGE c anektpoasuratensmm
MouHocTbio 0,12 - 11 kBT, 2-nontocHbIX 1

0,12 - 7,5 kBT, 4-nontocHbIX.

3aBoAcKkMe HaCTPOMKMU

Cwm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.

"AHanoroBbin Bbixoa"

"AHanoroBbIu
UcnonHeHne Hacoca

Bbixoa"
0,12 - 11 kBr,
NBE, NKE Series 2-NontocHble .
2000 0,12 - 7,5 kBr,
4-nontocHble
0,12 - 11 kBr,
2-nontocHble .
0,12 - 7,5 kBr,
NBE, NBGE, NKE, 4-noniocHble
NKGE 15-22 kBT,
2-noniocHble B
11 - 18,5 kBT,
4-nontcHble
OnucaHue Knemmbr*
"AHanorosblin BbIxog" 12

*

CM. Knemmbl coeduHeHul, pacwupeHHbIlU yHKUUOHabHbIU
modynb FM 300 Ha cTp. 132.

AHanorosbin BblXO4 NO3BONAET OTNPaBUTb NOKa3aHuA
onpenenéHHbIX pa6oqu OaHHbIX HAa BHELWHMe
CUCTEMbI yNpaBneHus.

Ons YCTaHOBKW aHanoroBoro Bbixoga yCTaHOBUTE
yKa3aHHble HUXe HaCTPOWKN.

"BbixogHown curHan"

« "0-10 B"
+ "0-20 mA"
« "4-20 mA".

"®PyHKLMUA aHanoroBoro Bbixoga"
+ dakTnyeckas yacTtoTa BpalleHus

®dakTUyeckan yactorta BpaweHusa

m B

[B, mA] 0 100 200

"0-10 B" 0B 5B 708
"0-20 MA" 0 mMA 10 MA 20 MA
220 MA" ZwA 12 MA 20 WA

Moka3saHue npubopa ABNSETCA NPOLEHTHON
BEMMYMHON OT HOMMUHAIIBHOM YaCTOTbl BpaLLeHusl.

* "dakTnyeckoe 3Ha4yeHue"

Ovana3oH "®aKkTu4yeckoe 3HayeHue"
curHanoB

[B, mA] NaTtumky,,, HaTuvKyaic
"0-10 B" 0B 10B
"0-20 mA" 0 MA 20 A
"4-20 mA" 4 A 20 MA

GRUNDFOS %
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MokasaHne npubopa sABNAETCS NPOLIEHTHOM
BEMWYMHOM OT AuanasoHa Mexay 3Ha4YeHUusMun
AaTunKay,,, U AaT4nKay e

* "ToroBoe ycTaHOBNeHHoe 3HavyeHue"

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

"Perynartop” ("HacTponku perynatopa”)

"HacTponku

UcnonHeHue Hacoca "
perynsaTtopa

"UToroBoe ycTaHOBNEHHOe 3Ha4YyeHue"

Onana3oH

cUrHanos [%]

[B, mA] 0 100

"0-10 B" 0B 10B
"0-20 mA" 0 MA 20 A
"4-20 mA" 4 MA 20 A

Moka3aHne npnbopa sABNSETCS NPOLIEHTHOM
BENUYMHOM OT AMnanasoHa BHELIHUX YCTaHOBNEHHbIX
3Ha4YeHun.

» "Harpyska Ha anekTpogsuratenn"

"Harpy3ka Ha anekTpoaBuraTtenb"

Ownana3soH

CUrHanosB [%]
[B, MA] 0 100
"0-10 B" 0B 10B
"0-20 mA" 0 mA 20 mA
"4-20 mA" 4 mA 20 mA

MokasaHne npubopa ABNAETCS NPOLIEHTHOM
Benun4ymMHou ot gnanasoHa mexay 0 n 200 %
MaKcMManbHO AOMYCTUMOWM Harpy3ku npu
daKkTU4eCcKom YacToTe BpalleHuns.

* "Tok anekTpoasuratens"

"Tok anektpoaBuratensa"

mnanasoH
J(il‘l"II'Ha‘ﬂOB [%]
[B, mA] 0 100 200
0-10 B 0B 5B 08B
020 MA 0 mA 10 MA 20 WA
420 A 2 wA 12 VA 20 WA

MokasaHne npubopa ABNAETCS NPOLIEHTHOM
BENMYMHOM OT AnanasoHa mexay 0 u 200 %
HOMMWHAamNbHOro ToKa.

* Mpepen 1 npeBbiWeH 1 Npeden 2 nNpeBblleH

Onana3oH "®YHKUUA NnpeBbllWeHnsa npegena”
curHanos

[B, mA] Bbixop He akTuBeEH Bbixop akTuBeH
"0-10 B" 0B 10B

"0-20 MA" 0 mA 20 MA
"4-20 MA" 4 MA 20 MA

®PyHKuMA "PyHKLMA NpeBbIleHns npegena” 0bbivHO
ncnonb3yeTcs AN KOHTPONsA BTOPUYHbLIX NapameTpoB
B cucteme. Ecnu npeaenbHoe 3HayYeHne NpeBbILLEHO,
aKTMBMpYyeTCA BbIXod, NpeaynpexaeHne nnm
aBapUNHbLIN curHan.

« "Pacxon"
OunanasoH "Pasxop,“
CUrHanosB [/D]
[B, mA] 0 100 200
"0-10 B 0B 5B 08B
"0-20 MA" 0 MA 10 MA 20 MA
"4-20 MA" 4 MA 12 MA 20 MA

MokasaHne npnbopa ABNAETCS NPOLIEHTHOM
BeNM4YMHOM oT ananasoHa mexay 0 n 200 %
HOMMHarbHOro pacxona.
3aBoAackue HaCTPOMKHK

Cm. 10. 3asodckue Hacmpolku E-Hacocos Ha
cTp. 128.

GRUNDFOs %

0,12 - 11 kBT,
2-NOntCHble
0,12 - 7,5 kB,
4-nontocHble
0,12 - 11 kBr,
2-nontocHble
0,12 - 7,5 kBr,
4-nontocHble

NBE, NKE Series 2000

NBE, NBGE, NKE, NKGE

15-22 kBT,

2-NontCHble
11 - 18,5 kBT,
4-nontocHble

B Hacocax nmeloTcsa 3aBoAckme HaCTPOWKN Mo
ymon4aHuto ans koapuuneHTa yeunenus (Kp) v
BpemeHu nHterpuposanus (T;).

Tem He MeHee, ecnu 3aBofckasi HacTpovika He
obecneymBaeT oNnTUMarnbHbIX NapameTpoB,

KO3 PULIMEHT YCUMNEHNS U BPEMS MHTETPUPOBAHNS
MOXHO N3MEHUTb:

*  KoahuumeHT ycuneHmst MOXHO 3afathb B
auwanasoHe ot 0,1 go 20.
* Bpemsi uHTErpupoBaHus MOXXHO 3agaTb B
nnanasoHe o1 0,1 oo 3600 c.
Mpwn BeIGope 3600 c perynaTop paboTaeT kak
06bIYHbIV NPOMNOPLIMOHANbHLIN PeErynsaTop.
Kpome Toro, perynsitop MOXHO HacTpouTb Ang paboThbl
B pexume ¢ 06paTHON 3aBMCMMOCTbLI0. DTO 3HAYMT, YTO
npv NOBbILLIEHNM YCTAHOBINEHHOIO 3HAaYEeHMs YacToTa
BpaLleHns Hacoca CHuxaeTcs. B pexnme obpartHoro
perynupoBaHns Ko3MULNEHT YCUTNEHNS LOIDKEH
yCTaHaBnueBaTtbCsi B AgnanasoHe ot -0,1 go -20.

Yka3aHus no HacTpouke MU-perynaTopa

B npuBeOéHHbIX HUXe Tabnuuax nokasaHbl
peKoMeHAyeMble HacTPOViKK perynsartopa:

"PerynupoBaHue no nepenagy K T.
nAaBneHua” P i
K/ H
& H
@ 0.5 05
—_—O— L1<5m:0,5
0,5 L1>5m:3
R:LT;"E L1>10m: 5
\Z J}/J
Ap |

L1: paccTosaHue B meTpax Mexay HacoCoOM U
AaT4yNKOM.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Ko
"PerynupoBaHue no T
Temneparype" Cuctema Cuctema i
otonnenus'’ | oxnaxaeHuns
i 0,5 -0,5 10 + 5L2
_q
L2,
R 5
t 0,5 -0,5 30 +5L2

1) B cucTeMax oToMmeHUs NpU poCTe NPON3BOAUTENBHOCTH Hacoca
yBenMuMBaeTcs TeMnepartypa Ha garyuke.

B cuctemax oxnaxaeHus Npu pocTe npou3BoAMTENBHOCTU Hacoca
CHMXaeTca TeMnepaTtypa Ha AaTyuke.

2)

L2: PaccTtosiHue B MeTpax Mexay TennoobMeHHNKOM 1
[aTYMKOM.

"PerynupoBaHue no nepenaany
Temnepartyp" P

-0,5 10 + 5L2

L2: PaccTtosiHue B MeTpax Mexay TennoobMeHHNKOM 1
[aTYMKOM.

"PerynupoBaHue no pacxoay" Kp T;

"PerynupoBaHue no

" K T;

NOCTOSIHHOMY AaBMeHUI0 P i
0,5 0,5

0,1 0,5

"PerynupoBaHue no ypoBHO" Ko T;
T : 25 100

‘ 2,5 100

Kak nokasbiBaeT onbIT
Ecnu perynsatop pearvpyet CnvwkoM MeaseHHo,
crnefyet yBenuyinTb KO3aMULMEHT yCUNEHNS.

Ecnun perynatop HeycTon4mB Unm B HEM BO3HWUKAIOT
konebaHwus, cnegyeT gemndupoBaTtb cucTemy
NOHWXeHneM ko durumneHTa yecuneHus unm
yBenMyeHneM BpeMeHN NHTErpMpPoBaHS.

3aBoAckne HaCTpPOMKHU

Cwm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.

"Pabounn guanasoH"

UcnonHeHue Hacoca

0,12 - 11 kBr,
NBE, NKE Series  2-nontocHble
2000 0,12 - 7,5 kB,
4-nontocHble
0,12 - 11 kBT,
2-noniocHble
0,12 - 7,5 kBr,
NBE, NBGE, NKE, 4-nomiocHble
NKGE 15-22 KB,
2-noniocHble
11 - 18,5 kBT,
4-nontocHble

"Pabouun guanasoH"

3apanTe pabounn gManasoH cnegyowmm obpasom:

* YCTaHOBMTE MUHUMAaInbHYI YacTOTy BpalleHns B
npegenax ot PUKCUPOBAHHON MUHUMANbHOMN
4YaCcTOTbl BpaLLEeHWst 40 MaKCUMarbHOM YacTOThbI
BpalleHus, 3a4aBaemMon nonb3oBaTenem.

* YCTaHOBUTE MaKCMMarbHY0 YacTOTy BpalleHus B
npegenax oT MMHUManbHOW YacTOTbl BpaLLEHUS,
3agaBaemon nonb3oBatenem, 4o PUKCUPOBAHHOM
MaKCUManbHOM YacTOTbl BpaLLEHUS.

[vanasoH mexay MMHUManbHON U MakCMManbHOn

YacTOTOW BpalleHusl, 3agaBaeMoi Nofb3oBaTenemM,

6ynet sBnATbca pabounm ananasoHoM. Cm. puc. 139.

MpumeyaHue. MNpu yactoTe BpalleHusa HUXe 25 % Ha
YNAOTHEHNN Barna MOXET BO3HUKHYTb LLYM.

GRUNDFOS %%
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0,
100 % duKCUpoBaHHas MakcuManbHas

4YacToTa BpalleHuns

67 % MakcumanbHas YyacToTa BpalleHus,

; ‘ 3ajaBaemMasd nosib3oBaTteniemM

PaGouuii ananasoH

24 % f ‘ MuHumManbHas YactoTa BpalleHus,
3ajaBaemasi nonb3oBaTenemM

13 % 4 % durKkcMpoBaHHasi MUHUManbHas
yacToTa BpalleHust

TMO0O0 6785 5095

0% -
Puc. 139 [Mpumep MUHUMANbHBIX 1 MaKCUMarnbHbIX
HacTpoek
3aBoAackue HaCTPOMKHU

Cm. 10. 3asodckue Hacmpolku E-Hacocos Ha
cTp. 128.

"BHeluHee BfIMSIHUE HA YCTaHOBJIEHHOE
3HavyeHune"

"BHelwHee BNusHue
Ha yCTaHOBIEeHHOe
3HayeHune"

WUcnonHeHune Hacoca

NBE, NKE 0,12 - 11 kBT, 2-nontocHble
Series 2000 0,12 - 7,5 kBT, 4-nontocHble

0,12 - 11 kBT, 2-nontocHble
NBE, NBGE, 0,12 - 7,5 kBT, 4-nontocHble

NKE, NKGE 15-22 kBT, 2-nontocHble
11 - 18,5 kBT, 4-nontocHoble

AnekTpoaBuraTenun mowHocTtbio 0,12 - 11 kBT,
2-nontocHble n 0,12 - 7,5 kBT, 4-nontocHbIe

MoXHO perynmpoBaTb yCTaHOBIEHHOE 3Ha4YeHue ¢
NMOMOLLbIO BHELLIHETO CUrHana Yyepes oauH u3
aHamnoroBbIX BXOAOB UKW NpU YCTaHOBKE
pacLIMpPeHHOro yHKLMOHANbHOro MOAyNs - Yepes
oavH n3 exogos Pt100/1000.

MpumeuaHume. MNepen akTuBaymen "OyHKUUN BAUAHUSA
Ha ycTaHOBNEHHoe 3HavyeHune", TpebyeTcs yCTaHOBUTL
OAVH U3 aHanorosbIX BXoAoB unu exoabl Pt100/1000 B
pasgene "BnusHue Ha ycTaHOBNEHHOe 3HadyeHune".

CM. "AHanoezoseble 8xodbl" Ha cTp. 100 n "Bxodb!
Pt100/1000" Ha cTp. 102.

Ecnu 6onee ogHoro Bxoga HacTpOEHO Ha NapaMeTp
"PerynupoBaHune yCTaHOBNEHHOro 3Ha4yeHus",
dyHKUMS BbIGepeT aHanoroBbl BX04 C HAUMEHbLUNM
HOMepOM, Hanpumep, "AHanorosbli Bxoa 2", u
UrHOPUPYET Apyrue Bxoabl, Hanpumep, "AHanoroBbIn
Bxog 3" nnu "Pt100/1000 Bxoa 1".

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

AnekTpoaBuratenu MowHocTb 15-22 kBT,
2-nontocHble n 11 - 18,5 kBT, 4-nontocHble

Bxop curHana BHeLIHEro 3a4aHHOro 3Ha4eHUss MoXeT
ObITb HACTPOEH Ha CUrHanbl pasHbIX TUMNOB. Beibepute
OOWH 13 credyoLwmnx TUNoB:

. "0-10 B"
. "0-20 MA"
. "4-20 MA"

¢ "He aKkTmBHO".

Mpu BbIGOpe ogHOro M3 TMNOB curHana gakTnyeckoe
yCcTaHOBMNEeHHOe 3HaveHne byaeTt 3aBuceTb OT curHana,
NMOAAHHOIO Ha BXOA AN BHELUHEro yCTaHOBIEHHOMO
3HaYyeHus.

Mpumep ¢ NOCTOAAHHbLIM AaBNeHUeM U NIMHEMHON
3aBUCUMMOCTbIO

PakTnyeckoe ycTaHOBMNEHHOE 3HaYeHue: hakTUYeCcKnii
BXOAHOMN CuUrHan x (yCTaHOBMNEHHOE 3HaYeHue -
HWXHEe 3HaYeHne aatyuka) + HKHee 3Ha4YeHne
Aartyumka.

Ecnn HuxHee 3HaveHne gaTtymka pasHo 0 6ap,
yCTaHOBMNEHHOE 3HayeHune 2 bap, a BHeLLHee
yCTaHOBMNEeHHOe 3HayeHune 60 %, To dakTnyeckoe
ycTaHOBnNeHHoe 3HayeHne paBHo 0,60 x (2-0) +0 =
1,2 bap.

[bar]

Makec.
3HavyeHve
paTtunka
"YcTtaHoBn.
3HavyeHune"
PakT."ycTaH.
3HaveHne"
MuH.
3HavyeHve 0 dakT. 100 % BHewHwnn

fatyuka 05 BXOAHOW 35\ CUrHan g

0 curHan, 5V yCTaHOB- +

0 60 % 10V neHHoro &

0 20 mA 3HauyeHns <

4 20 mA 8

-50 204°C =

Puc. 140 [Mpumep M3MeHeHUs yCTaHOBMEHHOMO 3Ha4YeHns
no curHanam ¢ 4aTtynkoB

Mpumep ¢ NOCTOAHHON XapaKTEPUCTUKOMN U
NINHEeNHOW 3aBUCUMOCTbIO.

dakTnyeckoe ycTaHOBIMEHHOE 3HaveHue: PakTmyecknin
BXOAHOMN CUrHan x (yCTaHOBOYHOE 3Ha4yeHue - MUH.
YacToTa BpalleHusl, 3ajlaHHas nonb3oBaTenem) + MUH.
yacToTa BpalleHus, 3afaHHas nonb3oBaTeneM.

Mpwn 3agaHHOM Nonb3oBaTenemMm MMHMManbHOM YacToTe
BpaLleHus B 25 %, ycTaHOBMEHHOM 3Ha4veHun 85 % n
BHELUHEM YyCTaHOBINEHHOM 3HaveHumn 60 %
hakTMyeckoe yCTaHOBNEHHOE 3HA4YeHNe COCTaBMseT
0,60 x (85 - 25) + 25 = 61 %. Cm. puc. 141.

B HekoTOpbIX Criyvyasx MakCumanbHas xapakTepucTuka
orpaHnyeHa NOHMXEHHOW YacTOoTOM BpaLleHus.

Cwm. puc. 141.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

YacToTa
BpateHuns [%]

100 4 cm e ®ukcuposaHHasn
"YcTaHosn. MakcumarnsHas
3HayeHne" T85 T ommmmmmmoomomo2 ' yacToTa
| BpalLeHus

DakTid. yeT. Lo o |
3HaveHue

MuHumanbHaa 125

yacTtoTa
BpaLleHus,
3agaBaemas 0

nonb3oBaTenem 0 dakT. 100 % BHewHwnn
05 BXOAHOW 35V  cwrHan
0 curHan, 5y yCTaHOoB-
0 60 % 10V  NeHHoro
0 20 mA 3HaveHus
4 20 mA
-50 204°C

TMO06 4525 2515

Puc. 141 lpumep BNMAHNS YCTAHOBMEHHOIO 3HAYEHWS Ha

NOCTOAHHYIO XapaKkTepUucTuky

3aBoAackue HaCTPOMKHU

Cm. 10. 3asodckue Hacmpolku E-Hacocos Ha
cTp. 128.

"BnusiHue Ha ycTaHOBINEHHOE 3Ha4yeHue"

"BnusiHue Ha

WUcnonHeHue Hacoca ycTaHOBIEHHoe
3HayeHune"

NBE, NKE 0,12 - 11 kBT, 2-nontocHble .

Series 2000 0,12 - 7,5 kBT, 4-nontocHble

0,12 - 11 kBT, 2-nontocHble
NBE, NBGE, 0,12 -7,5 BT, 4-nontocHble

NKE, NKGE  15-22 kBT, 2-nontocHble
11 - 18,5 kBT, 4-nontocHble

B npuBegéHHon Huxe Tabnuue gaértcs o63op TMNoB
perynnmpoBaHna YCTaHOBNEHHOIo 3Ha4YeHUa U ux
Hanu4ne B 3aBUCMMOCTM OT TUMNa Hacoca.

Twn Hacoca

NBE, NKE NBE, NBGE, NKE,
Series 2000 NKGE
e 2 @2 ]
] ] ]
5 3 0T
Tun BNUAHUA Ha 3 ) s <] I ‘é’
ycTaHOBNeHHoe c 3 = oLC
3HaueHne gc ec g e
& a% S <
D D T
= = =
o@ m@ Nm
x x X
-2 - mw
-~ -~ ¥ o5
Vo o a2
N NN [N
DS S 0 -~
oo oo - -
"He akTnBHO" ° . .
JInHenHas dyHKumns . . .
JnHeHasa dyHKumMA ¢ . N B
OCTaHOBOM
"Tabnuua . N B
perynuposaHusa"

BosmoxeH BbIGOp cneayoLwmx PyHKLURA:

* "He aktusHo"
Ecnu BbibpaHa dyHkums "He akTtuBHO",

YCTaHOBJTEHHOE 3Ha4YeHne He 6y,qu 3aBuUcCeTb HU OT

KakoWn BHeLUHeN (PyHKLNN.

* [JlvuHenHas dyHKUMS
Mpwn perynvpoBaHMmn yCTaHOBMNEHHOE 3HAYEHUE
MeHsieTcs nnHenHo - ot 0 oo 100 %. Cm. puc. 142.

"BnvsiHne Ha ycTaHOBMNEHHOe 3HaveHne" [%]

100

100 % BH;JHVIVI

|

0

0.5 35V BX0A
0 5V
0
0
4

0

0oV

20 mA

20 mA
-50 204°C

Puc. 142 JlnHenHaa dyHKuns

* [JlvuHelrHas dyHKUMS C OCTAaHOBOM
Ecnu BxogHon curHan Bapbupyetcs ot 20 go
100 %, ycTaHOBNEHHOE 3Ha4YeHne MeHsieTcs
NUHENHO.
Ecnun BxoagHow curHan Huxe 10 %, Hacoc
ocyulecTBnsAeT Bolbop paboyero pexvma
"OcTaHoB".
Ecnu BxogHowm curHan ctaHoButcs 6onee 15 %,
pabounin pexxum Bo3Bpallaetca B "HopmanbHbIn".
Cwm. puc. 143.

"BnvaHne Ha ycTaHOBNEHHoe 3HaveHne" [%]

A

100

I
I
0 % % -—
20 100 % BHewHuin
3.5V BXxo4
5V
10V
20 mA
20 mA
204°C

I
|
I
I
|
"HopmanbHbI
I
I
|
I
]
T

Y

"OcTaHoB"

Puc. 143 JlvHeliHaa dyHKLMSA C OCTaHOBOM

GRUNDFOS %

TMO06 4166 1615

TMO6 4167 1615

Monb3oBaTtenbckue uHTepdencol ansa E-HacocoB
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« "Tabnwuua perynuposaHusa"
YcTaHOBNEHHOE 3HAYEHNE 3aBUCUT OT KPUBOM,
BbINOMHEHHOW U3 ABYX-BOCbMU Touek. Mexay
TOYKaMU NPOXoAuT NpsiMas MMHWS, a 4O NepBO
TOYKM M Nocne nocrneaHein TOYKKN - TopU3oHTanbHas
NVHUS.

"BnvsiHne Ha ycTaHoBNEeHHoe 3HaveHue" [%]

100 -~~~ """""-TTTToooooooooo

100 % BHewHwnn
5 35V BXoa
5V
10V
20 mA
20 mA
204°C

oo

TMO06 4170 1615

& MO OO
o

Puc. 144 "Tabnuua perynvpoBaHus", mpumep C NATbio
TOYKamu

"MpeaBapuTenbHO onpeaenéHHble
yCcTaHOBJIEHHble 3Ha4YeHua"

"MpepBapuTenbHO
onpeaenéHHble

UcnonHeHune Hacoca
yCTaHOBMEHHble

3HavYeHusa"
NBE, NKE 0,12 - 11 kBT, 2-nontocHble
Series 2000 0,12 - 7,5 kBT, 4-nontocHble *
0,12 - 11 kBT, 2-nontocHble
NBE, NBGE, 0,12 - 7,5 kBT, 4-nontocHole °
NKE, NKGE 15-22 kBT, 2-nontocHble

11 - 18,5 kBT, 4-nontocHole

KomMGuHUpysa BxogHble curHanbl Ha UMgPOBLIX BXOAaX
2, 3 n 4 (kak nokasaHo B Tabnuue HUxXe), MOXHO
3agaTtb U aKTMBMPOBaTb CeMb NpeaBapuTenbHO
onpegeneHHbIX YCTaHOBMEHHbIX 3HAaYEHWUN.

3apante undposble Bxoabl 2, 3 1 4 Kak
"MpenBaputenbHO onpeaenéHHble YCTaHOBMNEHHbIe
3HayeHus", ecnun JOMXKHbI UCNONb30BaTLCA BCE CEMb
npeaBapuTernbHO ONpeaenéHHbIX YCTaHOBMEHHbIX
3HavYeHnn. Takke MOXHO HaCTPOUTbL OAUH UK ABa
undposbix Bxoaa kak "lNMpegsaputensHo
onpegenéHHble YCTaHOBMEHHbIe 3Ha4YeHns", HO nNpu
3TOM KONMYECTBO MMEIOLLMXCA npeaBapuTensHO
onpeaenéHHbIX YCTAaHOBMNEHHbIX 3Ha4YeHU
orpaHuyeHo.

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

"Undposbie Bxoab!"
"YcTtaHoBneHHoe 3HayeHue"

2 3 4

0 0 0 HopmarnbHoe ycTaHOBREHHOe 3HaveHne
WK OCTaHoB

1 0 0 MpenBapuTenbHO onpegenéHHoe
yCTaHOBMNEHHoe 3HavyeHve 1

0 1 0 MpenBapuTenbHO onpegenéHHoe
yCTaHOBNEHHOE 3HaYeHue 2

1 1 0 lMpenBapuTenbHO onpeaenéHHoe
yCTaHOBMNEHHOe 3HavyeHve 3

0 0 1 lMpenBapuTenbHO onpeaenéHHoe

YCTaHOBJ/IEHHOE 3Ha4YeHne 4

lMpenBapuTenbHO onpeaenéHHoe
yCTaHOBINEHHOE 3HaveHune 5

lMpenBapuTenbHO onpeaenéHHoe
yCTaHOBIEHHOE 3HaveHue 6

lMpenBapuTenbHO onpeaenéHHoe

1 1 1
yCTaHOBMEHHOE 3HaveHne 7

0: Pa3oMKHYTbI KOHTaKT
1: 3aMKHYTbIA KOHTaKT

Mpumep

Ha puc. 145 nokasaHo, Kak MOXXHO MCMNOSb30BaTb
uMdpoBbie BXoAbl, YTOObLI 3a4aTb CEMb
npeaBapuTerNbHO ONpeaerneHHbIX YCTaHOBMEHHbIX
3Ha4e511Hun. Lndposon Bxoa 2 pasoMKHYT, a
uncposble Bxoabl 3 1 4 3aMkHYThl. Ecniv cpaBHUTL €
Tabnuuew Bbille, MOXHO YBUAETb, YTO DYHKLNS
"MNpeaBapuTenbHO 3agaHHoe onpefenéHHoe 3HayeHme
6" akTnBMpoBaHa.

Lincposoit Bxoa 4 —e—8—> ~
Lincdposoii Bxog 3 —@—@—»|
Lincbposoit Bxoa 2 P S

— YcTaH.3Hay-e 7
| YcTaH.3Hay-e 6
| YcraH.3Hay-e 5
| YcTaH. 3Hay-e 4
PakTUY. YCT. 3Ha4YeHNe <«—
{— YcTaH. 3Hau-e 3
[ YcTaH. 3Hay-e 2

— YcTaH. 3Hay-e 1

HopmanbHoe
? ycTaHOBMeHHoe
3Ha4vyeHue

TMO06 4269 1815

Crton

Puc. 145 lMpuHumnuansHas cxema, nokasbiBatoLlas
YHKUUNIO NpeABapUTENbHO 3aaHHbIX
YCTaHOBIEHHbIX 3HA4YEHUM.

Ecnu pa3oMkHyTbl Bce LM poBbIe BXOAbl, HACOC
ocTaHaBnMBaeTCcsl Mnu paGoTaeT Npyu HopMarnbHOM
YyCTaHOBMEHHOM 3HaYeHuUW. 3apanTe xxenaemoe
nencteue ¢ nomouibio Grundfos GO unu
paclMpeHHOW NaHenu ynpasneHus.

3aBoackue HaCTPOMKu

Cwm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

"®YHKUMA npeBbIlWeHns nopora”

"®yHKUMNA
npeBbIlIEeHUA
nopora”

WUcnonHeHune Hacoca

NBE, NKE 0,12 - 11 kBT, 2-nontocHble

Series 2000 0,12 - 7,5 kBT, 4-nontocHble *

0,12 - 11 kBT, 2-nontocHble
NBE, NBGE, 0,12 -7,5 kBT, 4-nontocHble

NKE, NKGE 15-22 kBT, 2-nosntocHble
11 - 18,5 kBT, 4-nontocHble

C nomoLblo AaHHOM PYHKLMN MOXHO KOHTPONUpoBaTb
n3mepsieMbin NnapameTp Unu ogHO U3 BHYTPEHHUX
3Ha4YeHWN, HanpuMep, YacToTy BpalleHusl, HarpysKky
nnu Tok anekTpoasuratens. Mpu gocTrxeHnn
yCTaHOBNEHHOro NpeAena BelbpaHHoe AencTeme
MOXEeT ocyLecTBMTbCA. MOXHO 3agaTh ABe PyHKUUM
npeBbILWEHNs npegena, T0 eCTb MOXHO
KOHTpOnupoBaTb ABa napameTpa wunu gea npegena
OJHOrO 1 TOTO Xe napameTpa O4HOBPEMEHHO.

[na gaHHon dyHKumMm TpebytoTeca crnegylowne
HaCTPOWKN:

"N3mepsaembin

34ecb MOXHO 3a4aTb U3MepsieMblii napamerp,
KOTOpbIN TpeByeTcss KOHTPONUPOBATL.

unpenen"

30ecb MOXHO 3afaTb Npefen, KOTopbl akTUBMpPYET
PYHKLUMIO.

"Nnana3oH ructepesunca"”
34ecb MOXHO 3agaTb AnanasoH rucrtepesunca.

"Mpepen npeBbIiWeH, koraa"

34eCb MOXHO 3afaTb BO3MOXHOCTb aKTMBaumm
yHKUMK, KOraa BbIbpPaHHbLIN NapaMeTp NPeBbICUT
YCTaHOBIMEHHBIN Npeaen unv ynageT Huxe
yCTaHOBNEHHOrO Npeaena.
* "Bbiwe npegena"
PYHKLMA aKTUBUPYETCS, €CNn n3Mepsembli
napameTp NpeBbICUT YCTAHOBIEHHbIN Npeaern.
* "Hwxe npegena"
PYHKLMA aKTUBUPYETCS, €CNn N3MepsembIni
napameTp ynagéT HWxe yCTaHOBMEHHOro npegena.

DencTBne

[encTBrMe MOXHO 3aaTh, €CNU 3Ha4YeHWe NPEBLICUT
yCTaHOBneHHbIN npeaen. MoxHo BeiGpaTh criegytoLine
OencTBus:

+ "[enctBne He TpebyeTcs"
Hacoc octaétcs B TEKYLLEM COCTOSHUN.
Mcnonb3ynte gaHHY HAacTPOWKY, eCrniv Bbl TONbKO
XOTUTE UMETb BbIXOAHOW CUrHan pene npu
npesbiweHun npegena. Cm. "CueHarnbHbele pene” 1
u 2 ("PenelHble 8bixodbl") Ha cTp. 105.

» "lMpepynpexaeHune / aBapunHbin curHan”
MosiBunocb npepynpexaeHue.

* "OcTaHoB"
Hacoc octaHaBnuBaeTtcs.
° IIMVIH "

Hacoc cHuxaeT YyacToTy BpalleHus 4O MUHMMYMa.
*« "Makc."

Hacoc noBblilwaeT 4acToTy BpalleHust Ao

MakcuMmyma.

+ "BapaHHas nonb3oBaTenem YacTtoTa BpalleHus"
Hacoc pa6oTaeT ¢ 4acToTol BpaLleHus,
yCTaHOBﬂeHHOIZ nonb3oBaTeriem.

"3agepxka o6HapyxeHua"

MoxHo 3aaTb 3afiepXKy o6HapyXeHus, KoTopast
rapaHTUpyeT, YTO KOHTPONUPYeMbI NapaMeTp GyaeT
OCTaBaTbCs BbILIE UMW HUXKE YCTaHOBIIEHHOIO Npeaena
B TeYeHWe 3aJaHHOro BPEMEHMU 0 MOMEHTA
aKTUBaLMM YHKLUN.

"3apepxka c6poca”

3agepxka cbpoca - 3T0 BpeMEHHOWN NPOMEXYTOK C
MOMEHTa BpeMEHHU, Korga uaMepsiemblii napameTp
OoTnn4yaeTca OT YyCTaHOBJIEHHOIo npeaena, Bkrn4asa
3a[jaHHbIl AnanasoH ructepesnca, 40 MOMEeHTa
cbpoca yHKUnN.

Mpumep

®PyHKUUA NpegHa3HadYeHa Ans KOHTPONs AaBneHns
HarHeTaHust Ha Hacoce. Ecnun naBneHue octaértcs
Hmxe 5 6ap B TeyeHne b6onee 5 cekyHA, JOMKHO
nosiBMTLCA NpegynpexaeHve. Ecnu gasnexne
HarHeTaHus npesblwaeT 7 6ap B TedyeHue Gonee 8
cekyHz, cOpocbkTe npegynpexaeHue.

O]

@ ©

I I s ]
- v ® ) 3
e s 00 S
o ~=> -~ Bpemsi[c] o
® ® =

Puc. 146 lpepen npesbiweH (Npumep)

Mo3. MapameTp HacTpounku HacTpownku

1 "U3mepsiemblin" [laBneHune HarHeTaHus
2 "Mpepnen” 5 6ap
3 "[nana3oH ructepesnca" 2 6ap
4 "Mpeaen npesbiweH, korga" Hwxe npepena
5 "3agepxka obHapyxeHusa" 5 cekyHA
6 "3apepxka c6poca” 8 cekyHa
A "@yHKLWIfl npesblleHNs npeaena
aKkTMBHa
- LevicTteue Mpenynpexa.

3aBoAckne HaCcTpPOMKMU

Cwm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.

GRUNDFOS %
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CneuuanbHble (pyHKUUM

"Hactpoika umnynbcHoro pacxonomepa"

"HacTponka
UcnonHeHue Hacoca UMMNYNbCHOTO
pacxogomepa”
NBE, NKE 0,12 - 11 kBT, 2-nontocHble .
Series 2000 0,12 - 7,5 kBT, 4-nontocHble

0,12 - 11 kBT, 2-nontocHble
NBE, NBGE, 0,12 -7,5 kBT, 4-nontocHsle

NKE, NKGE 15-22 kBT, 2-nontocHble
11 - 18,5 kBT, 4-nontocHble

K ogHOMY 13 LM POBbLIX BXOOOB MOXHO MOAKMHOUYAUTL
BHELLUHWI MMNYMbCHBIN pacxodoMep Ans perucTpauum
hakTU4YeCcKoro 1 HakonneHHoro pacxogda. Ha ocHose
3TOr0 TAKXXe MOXHO paccyuTaThb YAENbHYH SHEPruio.

[ns akTMBaumm MMNynNbCHOroO pacxogomMepa
Heo6Xxo04MMO YCTaHOBUTb OOWH M3 LMPOBLIX BXOAOB
Ha "HakonneHHbIn pacxoa” n 3agaTb oTKadnsBaeMbln
o6bem Ha oanH umnynbsc. Cm. "ugppossie 8xodbi" Ha
cTp. 102.

"Pa3roH n samegneHue”

"Pa3sroH n

UcnonHeHune Hacoca "
3amepneHune

NBE, NKE 0,12 - 11 kBT, 2-nontocHble

Series 2000 0,12 - 7,5 kBT, 4-nontocHble °

0,12 - 11 kBT, 2-nontocHble
NBE,NBGE, 0,12 - 7,5 kBT, 4-nontocHble

NKE, NKGE 15-22 kBT, 2-nosntocHble
11 - 18,5 kBT, 4-nontocHble

PasroH n samegneHue onpenendarT CKOPOCTb pa3roHa
1 3amMenneHna anekTpoasuratena Bo BpemMsa
I'IyCKa/OCTaHOBa VI U3MEHEHNN YCTaAHOBIIEHHOIO
3Ha4YeHun4d.

MoxHo 3apaTb cneayoLimMe napameTpbl:

* Bpems pasroHa, 0,1 - 300 c;

+ Bpewms 3ameanenusa 0,1 - 300 c.

YkaszaHHOe BpeMsi NPUMEHMMO K pa3roHy OT OCTaHOBa
[0 NOCTOSIHHOM MaKCMMarnbHOW 4YacToThl BpalleHus, K

3aMeaNneHNto - OT MOCTOSAHHOW MakCUManbHOM YacTOThbl
BpalleHWsi O OCTAaHOBA, COOTBETCTBEHHO.

Mpu Manbix BpEMEHHbIX MHTEpBanax sameaneHus
3NeKTpoABUraTenb MOXET 3aMensaThCs B
3aBMCUMOCTU OT Harpy3ku 1 MHEpLMK, Tak Kak
OTCYTCTBYET aKTUBHOE TOPMOXEHME
aneKTpoaBuraTens.

Mpy OTKNIOYEHWUMN INEKTPONUTAHNUA 3aMefNeHne
anekTpoaBuraTens 6yaer 3aBUCETb TONbKO OT
Harpysku u MHEpLUW.

YacToTa
BpaLleHuns
Pukeup.
MaKC. - -----—-—--—— o a2
3HaueHne e AN
BapaH. [~ T T | |
Makc. | |
BagaH. | ____/ [ B
MUH. w4 ! ! N\
p | |
e | | AR
, | i i | . Bpems
0 !
o«
o
(2]
o
o S
DUKCMPOBaHHbIN BUKCMPOBaHHbI s
HavanbHbI pa3roH OKOHYaTernbHbI OCTAHOB o
o
3apaH.pa3roH 3apaH.3ameanexue =

Puc. 147 Pa3sroH un 3amegnexHue

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

3aBofckue HacTPoOnKu

Cwm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.

"MoporpeB npu npocroax"

UcnonHeHune "Moporpes npu
Hacoca npocTtoax"
NBE, NKE 0,12 - 11 kBT, 2-nontocHble
Series 2000 0,12 - 7,5 kBT, 4-nontocHble ®

0,12 - 11 kBT, 2-nontocHble
NBE, NBGE, 0,12 -7,5 kBT, 4-nontocHble ®
NKE, NKGE  15-22 kBT, 2-nontocHble

11 - 18,5 kBT, 4-nontocHble

[aHHyo YHKUUI0O MOXHO MCNonb3oBaTh ANs
npefoTBpaLleHns KOHAeHcauun BO BNaxXHbIX cpeaax.
Ecnu Bbl nepeBenéte AaHHy0 MYHKLUIO B PEXUM
"AKTUBHO", @ Hacoc HaxoauTcs B pexume "OctaHoB",
Ha oOMOTKM anekTpoaBuratens OyaeT nogaHo HU3Koe
nepemMeHHoe HanpsikeHune. HanpsikeHue
HeAOCTaTOYHO AN BPaLleHWs 3NeKkTpoaBuraTens, Ho
obecneymBaeT BbipabOTKy 4OCTAaTOMHOIO KONMYeCcTBa
Tenna Ansa npeaoTBpalleHnst KoHAeHcauun B
anekTpoasuraTerne, B TOM YMCIE B 3MIEKTPOHHbIX
JeTtanax npueoga.

MpumeyaHue. He 3a6yp,bTe CHATb CJIMBHbIE 3arnyLlKu
N YCTaHOBUTb Ha aneKTpoaBuUraTesib KOXyXx.

3aBoAckne HaCTPOMKMU

Cm. 10. 3asodckue Hacmpoliku E-Hacocos Ha
cTp. 128.

"KoHTponb noAWWNHUKOB aneKkTpoaBurarena”

UcnonHeHune Kourpone
NOALWMUNHUKOB
Hacoca "
anekTpoAaBuUratens

NBE, NKE 0,12 - 11 kBT, 2-nontocHbie .
Series 2000 0,12 - 7,5 kBT, 4-nontocHble

0,12 - 11 kBT, 2-nontocHble .
NBE, NBGE, 0,12 -7,5 kBT, 4-nontocHble
NKE, NKGE  15-22 kBT, 2-nontocHble

11 - 18,5 kBT, 4-nontocHble

[nsa dyHKLMM KOHTPONSA NOALNMHUKOB
anekTpoaBuraTens MOXHO YCTaHOBUTbL criegyloLue
3Ha4YeHus:

* "AKkTMBHO"

* "He aktuBHO"

Ecnn oyHKkums "AKTUBHA", CHETUYMK perynartopa HavyHeT
cumTaTb Npober NoALWmnnHMKa B MUNSAX.

CyeTyumk npogomkaet paboTaTb, gaxe ecnu aTa
dyHKUMS nepesBefeHa B cocTosHue "He akTnsBHO",
OfHaKo npepynpexgeHne o0 3aMeHe CMasku nNpu 3ToM
He oTobpaxaeTcs.

Koraa dyHKUuA BHOBb NepeBOaUTCH B COCTOSAHME
"AkTnBHO" ("Active") HakonneHHbI Npober cHoBa
ncnonb3yeTcsa AN pacyéta BpeMeHW 3aMeHb!.

3aBoAckne HaCTpPOMKHU

Cwm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

"O6cnyxuBaHue"

WUcnonuenve "O6cnyxuBaHue”
Hacoca
NBE, NKE 0,12 - 11 kBT, 2-nontocHble .
Series 2000 0,12 - 7,5 kBT, 4-nontocHble
0,12 - 11 kBT, 2-nontocHble .
NBE, NBGE, 0,12 - 7,5 kBT, 4-nontocHble
NKE, NKGE  15-22 kBT, 2-nontocHble

11 - 18,5 kBT, 4-nontocHble

[ns BbIBEAEHUS aneKkTpoaBuratenem
npegynpexaeHus o Heo6xoaUMOCTU 3aMeHbl UMK
NOBTOPHOM cMa3kn yHKUMS "KOHTponb NOALUNHAUKA
asuratens" gormkHa ObiTb akTMBMpoBaHa CM.
"Konmpornb nodwunHukos anekmpodsuzamessi” Ha
ctp. 112.

[na anekTpoasuratenen MowHocCTL 7,5 KBT 1 Huxe,
3aMeHa CMasku NOALINMHUKOB HEBO3MOXHA.
MogwnnHMKKM Ha anekTpogBuUraTensix MOLLHOCTbIO

11 kBT 1 Bbiwe MOryT 6bITb CMasaHbl MOBTOPHO.

"Bpems go cnepyiouero o6enyxuBaHua"
("O6cnyxunBaHue NoALWMUNHUKOB
anekTpoaBurartensa")

B naHHOM okHe oTobpaxaeTcs, korga crieqyeT cHoBa
3aMeHUTb NOALUMMHUKW 3reKTpoaBuraTens.
KoHTponnep otcnexuBaeT cocToaHne paboTbl
3neKTpoaBUraTernsi U pacCcunTbIBAET Nepuog Mexay
3amMeHaMu MOALUMMHUKOB UITM MOBTOPHOW CMa3KOoW.

OTtobpaxaemble 3HA4YEHUS:
* "yepes 2 roga";

* "yepes 1 rog";

* "yepes 6 mecsueB";

* "yepes 3 mecsaua";

* "yepes 1 mecsay";

* "yepes 1 Hepent";

» "Cenvac".

"3aMeHbl noaWwWUNnHUKoB"

B gaHHoOM okHe OT06pa)K86TCF| KOnn4yecTBO 3aMeH
noAWNNHUKOB, BbIMNOJNMTHEHHbLIX B Te4eHne CpokKa
CJ'Iy)K6bI anekTpoaBsurartena.

"MoawnnHukM 3ameHeHbl"” ("O6cnyxuBaHue
NoALMNHUKOB 3neKkTpoaBuratens")

Ecnun goyHKLUMS KOHTPONSA NOALUUMHUKOB aKTUBHA,
perynsiTop AacT npeAynpexaaroLwuii curHan, korga
MOALLMMHMKM 3NeKTpoABuUraTens Heo6xoaMmo
3aMEeHUTb.

[Mocne 3ameHbl NOALUUMNHMKOB 3neKTpoaBuratens
cneayeT noaTBEPAUTL BINOMHEHHOE AENCTBUE, HAXaB
"Bearings replaced" ("MoALWUNHUKN 3aMeHEHbI").

"3amMeHa cMa3Ku NogLWunnHUKoB"

Crnepyowme pyHKUUN NPUMEHSIIOTCA TONbKO Ans
anekTpogBuratenen MowHocTbio 11 kBT.

Ha aucnnee oto6paxkaeTca KONM4ecTBO 3aMeH CMa3ku
C MOMeHTa nocneaHen 3amMmeHbl NoALWMNHUKOB.

"Cma3sKa noglWunHUKoB 3ameHeHa"
(O6cnyxmnBaHme NOALWNNHUKOB
anekTpoaBuraTtens )

Crnepytowime pyHKUUN NPUMEHSIOTCA TONbKO A5
anekTpoasuratenen MoLwHocTbio 11 kBT.

Ecnn dpyHKUMA KOHTPONS NOAWNMHUKOB aKTUBHA,
perynsatop BbiaET npeaynpexaarolmnn curHan, koraa
NOALMIMHWKM 3neKkTpoaBuratens Heobxoammo
3aMEHUTb.

[Mocne 3ameHbl CMa3ky NOALUNMNHUKOB
anekTpoasuraTens HaxmuTe [Cmaska NnoALUNHUKOB
3aMeHeHal).

YcTaHOBIEHHbIN Ha 3aBOAE MHTEpBan Mexay
3aMeHaMM CMasKku yKkasaH Ha oupMeHHoi Tabnuyke
NMOALUNMHMKOB, KOTOpasi HaxoQMTCs Ha
anekTpoasuratene. VIHTepean mexay 3ameHamu
CMa3Kn MoXeT USMeHUTb cneunanunucT Cﬂy)K6bI
cepsuca Grundfos.

CornacHo npeaBapuTenbHbIM YCTaHOBKAM MEHATb
CMa3Ky noAlWwnnHUKOB MOXHO NATb pas. Mo ncrevyeHuun
yKa3aHHOro nepuoga rnocre nsTon 3aMeHbl CMasku
nosiBMTCA NpeaynpexaeHne o HeobxoaumocTu
3aMEeHUTb NOALLUMHUKMN.

CBAa3b

"Homep" ("Homep Hacoca")

UcnonHeHue Hacoca Homep

NBE, NKE 0,12 - 11 kBT, 2-nontocHoble

Series 2000 0,12 - 7,5 kBT, 4-nontocHble ®
0,12 - 11 kBT, 2-nontocHole

NBE, NBGE, 0,12 - 7,5 kBT, 4-NOmMioCHble ®

NKE, NKGE  15-22 kBT, 2-nontocHble

11 - 18,5 kBT, 4-nontocHble

Hacocy MOXHO NpUCBOUTbL YHUKaMNbHbLIN HOMEpP. JTO
No3BOJISIET pas3numyaTb HACOChLI NPU NOAKMIOYEHUMN NO
LUMHE CBA3MN.

3aBofckue HaCTPoOMKKn
Cwm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.

"PagunocBasb" (BKNOUYNTL/OTKNIOUYNTL
paguocBsa3b")

UcnonHeHue Hacoca

NBE, NKE 0,12 - 11 kBT, 2-nontocHble

Series 2000 0,12 - 7,5 kBT, 4-nontocHble
0,12 - 11 kBT, 2-nontocHble

NBE, NBGE, 0,12 -7,5 kBT, 4-nontocHsle

NKE, NKGE 15-22 kBT, 2-nontocHble
11 - 18,5 kBT, 4-nontocHble

"PagunocBsasb”

PagunocBasb MOXHO YyCTaHOBUTbL BO BKMKOYEHHOE MK
OTKMIOYEHHOE cocTosiHNE. [JaHHY0 PYHKLMIO MOXHO
NcnonbL3oBaTh B 30HaX, IOe PagnoCBA3b 3anpeLleHa.

CBsasb B VIK-gnanasoHe ocTaércss akTUBHOW.
3aBoAcKkne HacTPOMKHU

Cwm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.

GRUNDFOS %
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O6Lune HacCTpPOMNKMu

"A3bIK"

UcnonHeHune Hacoca "A3bIK"

NBE, NKE 0,12 - 11 kBT, 2-nontocHble .
Series 2000 0,12 - 7,5 kBT, 4-nontocHble

0,12 - 11 kBT, 2-nontocHble .
NBE, NBGE, 0,12 -7,5 kBT, 4-nontocHble
NKE, NKGE  15-22 kBT, 2-nontocHble

11 - 18,5 kBT, 4-nontocHble

[laHHOe MeHI0 [OCTYMHO TOMbKO ANSi PaCLUMPEHHO
naHenu ynpasneHus.

B gaHHOM MeHI0 MOXHO BbIGpaTh XXenaembin A3blK.
[oCTynHO HECKOMbKO SI3bIKOB.

"Nata n Bpema"

WUcnonHeHue Hacoca "HNata n spema”

NBE, NKE 0,12 - 11 kBT, 2-nontocHble .
Series 2000 0,12 - 7,5 kBT, 4-nontocHble

0,12 - 11 kBT, 2-nontocHble .
NBE, NBGE, 0,12 -7,5 kBT, 4-nontocHble
NKE, NKGE  15-22 kBT, 2-nontocHble

11 - 18,5 kBT, 4-nontocHble

MoHO yCTaHOBUTb AaTy 1 BpeMsl, a Takke cnocob mx

0oTOOpaxXeHus B OKHe:

» "Bblibepute cdopmart gatbl"
"rrrr-mmMm-ga”

"0a-MM-rrrr"
"MM-OO-Irrr.

* "Bbibepute dhopmat BpemeHn":
"Y4:MM 24-yacoBkle yachl"
"Y4:MM am/pm 12-4yacoBble yachl".

* "YctaHoBute gaty"

* "YcTtaHoBuTe Bpems".

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

"EanHuubl namepenusa” ("EgunHunubl")

UcnonHeHne Hacoca V;;EMFLV;,";::I;'..
NBE, NKE 0,12 - 11 kBT, 2-nontocHble
Series 2000 0,12 - 7,5 kBT, 4-NOMIOCHbIE ¢
0,12 - 11 kBT, 2-nontocHble
NBE, NBGE, 0,12 - 7,5 kBT, 4-noftocHble ®
NKE, NKGE 15-22 kBT, 2-nontocHble

11 - 18,5 kBT, 4-nontocHble

B maHHOM MeH0 MOXHO BblGpaTb Nnbo
MexpyHapoaHble eanHuubl namepeHmst CU, nnbo
aMepuKaHckme eanHnLbl namepeHmns. MoxeT ObiTb
BbINonHeHa obLias HacTpomnka Ansg Bcex napameTpos,
NnB0 Kaxabli NnapameTp MOXET HacTpanBaTbCs
OTAENbHO.

3aBoAcKkne HaCTpPOMKHU
Cwm. 10. 3asodckue Hacmpoliku E-Hacocos Ha
cTp. 128.

"KHonku" ("AKTuBMpoBaTb/AeaKkTMBMPOBaTb
HacTpomku")

UcnonHeHune Hacoca "KHonkn"

NBE, NKE 0,12 - 11 kBT, 2-nontocHble o
Series 2000 0,12 - 7,5 kBT, 4-nontocHble

0,12 - 11 kBT, 2-nontocHble N
NBE, NBGE, 0,12 - 7,5 kBT, 4-nontocHble
NKE, NKGE 15-22 kBT, 2-nontocHble

11 - 18,5 kBT, 4-nontocHble

B 3TOM 3kpaHe MOXHO OTKMHUYUTb BO3MOXHOCTb
pefakTMpoBaHUS HacTpoek.

Grundfos GO

Ecnn Bbl HacTpouTe KHOMKK Ha cocTosiHue "He
aKTUBHO", OHW ByAyT OTKMIOYEHbI HA CTaHO4APTHON
naHenu ynpasnexus. Ecnv Bel nepeBegére KHOMKM B
cocTtosiHue "He akTMBHO" Ha Hacocax, OCHAaLLEHHbIX
paclMPEeHHON NaHenbio ynpaBneHns, pesynstatbl CM.
HUXe.

PacwupeHHas naHenb ynpaBneHus

Ecnu Bbl OTKMOYMNN HACTPOWKK, Bbl BCE-TaKN MOXeTe
NCnonb3oBaTb KHOMKM ANS HABUraLumMm B MEHIO, HO He
MOXeTe BHOCUTb M3MEHeHNs B MeHio "Hactponkn".

Mocne oTkNYeHUs BO3MOXHOCTU BbINONTHEHUS
HaCTpoeK Ha gucnriee noABUTCA CUMBON 0.

YT106bI OTKNIOYNTL BITOKMPOBKY M pa3peLwunTb
peaakTMpoBaHMe HacTpPoeK, HYXXKHO OQHOBPEMEHHO
HaxaTb KHOMKN ¥ U A U YAEePXuUBaTb UX B TedeHue 5
CeKyHa.

CTaHAapTHaﬂ naHenb ynpaBlieHUsA

KHonka BCerga oCTaétcs akTUBHOW, HO
pa3brnoknpoBaTb BCe OCTalbHbIe KHOMKM HA HAcoCe Bbl
MoxeTe Tonbko ¢ nomoubio Grundfos GO.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

"Ypanutb uctopuro”

UcnonHeHune " "
YaanuTb uctopuio
Hacoca
NBE, NKE 0,12 - 11 kBT, 2-nontocHble _
Series 2000 0,12 - 7,5 kBT, 4-nontocHble
0,12 - 11 kBT, 2-nontocHble _
NBE, NBGE, 0,12 -7,5 kBT, 4-nontocHble
NKE, NKGE 15-22 kBT, 2-nontocHble

11 - 18,5 kBT, 4-nontocHble

[aHHOe MeHI0 AOCTYNHO TONbKO AOnA pacLlmnpeHHon
naHenu ynpasrneHua.

B faHHOM MeHI0 MOXHO yaanuTb cnegytoLine
cobpaHHble paHee JaHHble:

* "Ypanutb pabouuii xypHan."
e "YpanuTb gaHHble O TEMNSIOBOW aHeprum"”
* "YpanuTb gaHHble 06 aHepronoTpebneHun".

"OnpepenuTtb aucnneun "MaBHaa"

WUcnonHeHune "Onpepenutb
Hacoca aucnnen "MasHaa"
NBE, NKE 0,12 - 11 kBT, 2-nontocHble
Series 2000 0,12 - 7,5 kBT, 4-nontocHble °

0,12 - 11 kBT, 2-nontocHble N
NBE, NBGE, 0,12 -7,5 kBT, 4-nontocHble
NKE, NKGE  15-22 kBT, 2-nosntocHble

11 - 18,5 kBT, 4-nontocHble

[aHHOe MeHI AOCTYMHO TOMNbKO ANS pacCLUMPEHHOMN
naHenu ynpaeneHus.

B oaHHOM MEHI0 MOXHO HacTpoOUTb Aucnnemn
"MaBHas" Ha oTobGpaxeHne 0o YeTbipéx NnapameTpos,
3a/aBaeMblX NOMb30BaTENEM.

"HacTtpowku gucnnes"

WUcnonHeHune "HacTponku
Hacoca auvcnnen"
NBE, NKE 0,12 - 11 kBT, 2-nontocHble
Series 2000 0,12 - 7,5 kBT, 4-nontocHble °

0,12 - 11 kBT, 2-nontocHble
NBE, NBGE, 0,12 - 7,5 kBT, 4-NOMioCHble °
NKE, NKGE  15-22 kBT, 2-nontocHble

11 - 18,5 kBT, 4-nontocHble

[aHHOe MeH0 AOCTYMHO TOMbKO ANt pacLUMpPEHHOM
naHenu ynpasneHus.

B JaHHOM MEHI0 MOXHO OTPErynMpoBaTh SPKOCTb
avcnnes v 3aaath, AOMMKEH N AUcnnen oTkn4YaTbes,
€CIM HUKaKMe KHOMKN He HaXXMMaloTcs B TeyeHune
onpeaenéHHoro BpeMeHMu.

"CoxpaHuTb HacTpouku" ("CoxpaHuTtb
cdakTuyeckme HacTpomnkn")

WUcnonHeHune "CoxpaHuTb
Hacoca HacTpounku"
NBE, NKE 0,12 - 11 kBT, 2-nontocHble
Series 2000 0,12 - 7,5 kBT, 4-nontocHble °

0,12 - 11 kBT, 2-nontocHble o
NBE, NBGE, 0,12 -7,5 kBT, 4-nontocHble
NKE, NKGE  15-22 kBT, 2-nontocHble

11 - 18,5 kBT, 4-nontocHble

Grundfos GO

B AaHHOM MeHI0 MOXHO COXpaHUTb pakTuyeckue
HaCTPOMKM NS UX nocnegyroLero NCnonb3oBaHNA B
9TOM >Xe HacocCe Unn B gpyrmx Hacocax Takoro xe
T"na.

PacwupeHHas naHenb ynpaBneHus

B 4aHHOM MEHI0 MOXHO COXpaHUTb hakTu4eckune
HaCTPOMKM ANs fanbHENLWero NCnonb30BaHNSA B 3TOM

XXe Hacoce.

GRUNDFOS %
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"BoccTaHoBUTb HacTponku ("BocctaHoBUTBL
coxpaHéHHble HacTponku")

WUcnonHeHune "BocCcTaHOBUTb
Hacoca HacTponkmn"
NBE, NKE 0,12 - 11 kBT, 2-nontocHble

Series 2000 0,12 - 7,5 kBT, 4-nontocHble *

0,12 - 11 kBT, 2-nontocHble
NBE, NBGE, 0,12 -7,5 kBT, 4-nontocHble

NKE, NKGE 15-22 kBT, 2-nonioCHble
11 - 18,5 kBT, 4-nontocHble

Grundfos GO

B 3TOM MeHI0 MOXXHO BOCCTAHOBUTL XKefnaemble
HacCTPOMKM 13 paHee COXPaHEHHbIX HAaCTPOEK ANS
JdarnbHeliLero Ncnosib3oBaHns HacoCOM.

PacwupeHHas naHenb ynpaBrneHus

B naHHOM MEHI0 MOXHO BOCCTaHOBUTL NocnegHne
COXPaHEHHbIE HaCTPONKN ANd AanbHenLwero
NCnonbL30BaHNs HacoOCOM.

"OTmeHa"

WUcnonHeHune

"OTmeHa"
Hacoca

NBE, NKE 0,12 - 11 kBT, 2-nontocHble
Series 2000 0,12 - 7,5 kBT, 4-nontocHble

0,12 - 11 kBT, 2-nontocHble
NBE, NBGE, 0,12 -7,5 kBT, 4-nontocHble

NKE, NKGE  15-22 kBT, 2-nontocHble
11 - 18,5 kBT, 4-nontocHble

[aHHoe meH gocTynHo Tonbko ans Grundfos GO.
B maHHOM OKHE MOXXHO OTMEHWUTb BCE HACTPOMKMU,
BbINONHEHHble ¢ nomoLlblo Grundfos GO B Te4YeHue
TekyLlero ceaHca csa3u. [lencreme "BoccTaHOBUTL
COXpaHEeHHble HAaCTPONKN" OTMEHUTb HENb3S.

"Ha3BaHue Hacoca"

WUcnonHeHue " "
HasBaHue Hacoca

Hacoca

NBE, NKE 0,12 - 11 kBT, 2-nontocHble o

Series 2000 0,12 - 7,5 kBT, 4-nontocHble

0,12 - 11 kBT, 2-nontocHble
NBE, NBGE, 0,12 - 7,5 kBT, 4-nontocHble

NKE, NKGE 15-22 kBT, 2-N0onoCHbIE
11 - 18,5 kBT, 4-nontocHble

[aHHoe meHo goctynHo Tonbko ans Grundfos GO.

B paHHOM OKHe MOXHO yka3aTb Ha3BaHWe Hacoca.
Takum 06pa3om, MOXHO nerko naeHTudrumposats
Hacoc npu nogkntodeHun k Grundfos GO.

3aBoAacKkue HaCTPOMKM

Cm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

"Kop coeguHeHua"

WUcnonHeHune " "
Kop coeguHeHus

Hacoca

NBE, NKE 0,12 - 11 kBT, 2-nontocHble o

Series 2000 0,12 - 7,5 kBT, 4-nontocHble

0,12 - 11 kBT, 2-nontocHble
NBE, NBGE, 0,12 -7,5 kBT, 4-nontocHsle
NKE, NKGE  15-22 kBT, 2-nontocHble

11 - 18,5 kBT, 4-nontocHble

HanHoe meHlo goctynHo Tonbko ans Grundfos GO.

MoxxHo HaCTpoOuUTb KO4 coeguHeHunsa ana Toro, 4YTOObI
Kaxxgbin pa3 He HaXXnMaTb KHOMKY NOAKMKYEeHNAa n
OrpaHnynTb y,Cl,aJ'IéHHbIVI AOCTyn K u3genuio.

HacTtpouka koga B usgenum, UCNosb3yoLwwem
Grundfos GO

1. Nopakntounte Grundfos GO k usgenuto.

2. Ha vHdopmaunoHHOM naHenu n3genus Boibepute
"HacTponkn".

3. Bbibepute "Kopg coeguHeHus".

4. Beepgute Tpebyembiin kog n Haxmute [OK].
Kop pnormkeH 6biTb cumBonbHoM ctpokoi (ASCII).
Kog MOXHO n3MmeHnTb B ntobon MomeHT. CTapbii
Kog He TpebyeTcs.

HacTtpounka koga B Grundfos GO

B Grundfos GO MOXHO 3agaTb Kog NOAKIOYEHNS No
YyMOn4YaHuto, KOTOpLIN ByLeT aBToMaTUYeCcKu
Mcnonb3oBaTbCs ANs NOAKMOYEHMS K BbIGpaHHOMY
nsaenuio.

Ecnu B Grundfos GO BbIGpaHo usgenue ¢ Taknum xe
KOLOM COEAMHEHUS, TO MPOM3ONAET aBTOMaTMyeckoe
noakmnoveHne n3genvs 6e3 HaxaTus KHOMKK
MOAKITIOYEHMSA Ha Moayne.

Kop no ymonyanuto B Grundfos GO ycTtaHaBnusaetcsi
cneaywowmm obpasom:

1. B rmaBHOM MeHo B pasgene "O6wune HacTponkn"
BbIOepuTe "HacTtpowkn".

2. BbibepuTte "ONCTaHLMOHHO".

3. B none "lNMpenBaputenbHasa HacTporka Koga
coeanHeHns" BBeauTe Koa coeanHeHusi. B none
nossutcsa coobuweHune "Kog coeguHeHuns
ycTaHoBneH".

Koa coegmHeHnsa MOXHO n3amMeHnTb Haxatnem [Delete]

(YpanuTtb) n BBOAOM HOBOTO Koaa.

Ecnn Grundfos GO He nogknto4yaeTcs U Npocut

Ha)kaTb KHOMKY MOAKMIOYEHUS Ha U34ennn, To 3To

O3HayvaeT, YTO Ha U3LEeNnun He YCTaHOBIIEH KOp,

coefnHeHns nnbo yctaHoBNeH Apyroun kog. B Takom

crny4vae CoeflMHEHUE MOXHO YCTaHOBUTb TOJNbKO

KHOMKOWM NOAKMIOYEHNS.

Mocne HacTponkn Koga coeanHeHns HeobxoaumMo

BbIKMIOYUTbL U3AENMe U NogoxaaTb 40 Tex nop, noka He

noracHet ceeToBon nHamnkaTtop B Grundfos Eye, nocne

yero MOXHo ByaeT ncnonb3oBaTb HOBbLIV KOA.

3aBoackue HaCTPOMKKn

Cwm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

"3anycTutb nporpammy no Beoay B

akcnnyarauuro”

u "3anyctuTtb
cnonkehne nporpammy no BBoA,
Hacoca porp y Ay

B 3Kcnnyartauuio
NBE, NKE 0,12 - 11 kBT, 2-nontocHoble

Series 2000 0,12 - 7,5 kBT, 4-nontocHble

0,12 - 11 kBT, 2-nontocHble
NBE, NBGE, 0,12 -7,5 kBT, 4-nontocHble

NKE, NKGE  15-22 kBT, 2-nontocHble
11 - 18,5 kBT, 4-nontocHoble

[aHHOe MeHIo OOCTYNHO TONbKO OnA pacLlmnpeHHomn
naHenn ynpasrneHua.

[Npn nepBOM BKHOYEHUM HACOCa aBTOMaTUYECKN

BKITIOYNTCA nNporpamMmma no BBOAYy B 3KCNnyaTauuio.
C nomMoLbio 3TOr0 MEHI0 MOXHO B 1060 MOMEHT
3anyCTuTb nporpamMmMy no BBOAY B 3KCMJ1yaTauuto.

MporpamMmMa no BBOAY B 3KCMyaTauUuio No3sonser
3apaTtb obLne HacTpoliku Hacoca.

e "AsbIK". CM. "A3bIK" Ha cTp. 114.
+ "Bbibepute cdopmart gatbl".*
Cwm. "[Jama u epems" Ha cTp. 114.
» "YcrtaHoBuTte gaty".*
Cwm. "[Jama u epems" Ha cTp. 114.
+ "Bblibepute dhopmat BpemeHun".*
Cwm. "[Jama u spems" Ha cTp. 114.
* "YctaHoBuTe Bpemsa".*
Cwm. "[Jama u epems" Ha cTp. 114.
* "Hactpomnka Hacoca"
— "Mepenitn k MaBHoON"
— "8anycTuTb ¢ NOCTOSIHHOW xapakTepuctmkon" /
"3anycTuTb C NOCTOSAAHHBIM AaBneHnem".
Cwm. "Pexum ynpaeneHus" Ha cTp. 94
— "MNepenTn kK NOMOLLM B HAacTpoWke Hacoca".
Cwm. "Tlomowb 8 Hacmpolike Hacoca" Ha cTp. 118.
— "BepHyTbCH K 3aBOACKMM HacTporikam".

MprMeHseTcs TONbKO K HAcOCaM, OCHALLEHHbIM PaCLUMPEHHbIM
dyHKUMoHanbHbIM Mogynem FM 300. [lononHUTenbHY0
MHdOopMaLmnio cM. MOeHmugpukayusi pyHKUUOHAIbHO20 MOOYsIA Ha
cTp. 137.

"XypHan peructpauum aBapumHbIX curHanos"

"XypHan
WUcnonHeHue perucTpauum
Hacoca aBapUMHbIX
curHanos”
NBE, NKE 0,12 - 11 kBT, 2-nontocHble .
Series 2000 0,12 - 7,5 kBT, 4-nontocHble
0,12 - 11 kBT, 2-nontocHble .
NBE, NBGE, 0,12 - 7,5 kBT, 4-nontocHble
NKE, NKGE 15-22 kBT, 2-nontocHble

11 - 18,5 kBT, 4-nontocHble

[laHHOe MEeHI0 CoaepXKUT nepeyveHb
3aperMcTpPUpPOBaHHLIX B XXypHane aBapuinHbIxX
CuUrHanos, nNosty4YeHHbIX C nsgenua. B XypHane
yKasblBaeTcsl Ha3BaHWe aBapuUHOIO cUrHana, Bpems
ero nogayv n spems ero cbpoca.

"XypHan peructpauun npegynpexageHmn"

UcnonHeHune er):l(g.f":""“
Hacoca P paumm
npeaynpexaeHun

NBE, NKE 0,12 - 11 kBT, 2-nontocHble o
Series 2000 0,12 - 7,5 kBT, 4-nontocHble

0,12 - 11 kBT, 2-nontocHble o
NBE, NBGE, 0,12 -7,5 kBT, 4-noniocHbie
NKE, NKGE  15-22 kBT, 2-noniocHble

11 - 18,5 kBT, 4-nontocHble

[laHHOE MeHI0 coaepXnUT nepeveHb
3aperucTPUPOBaHHLIX B XXypHane npeaynpexneHun,
Mony4eHHbIX ¢ n3genus. B xxypHane ykasbiBaeTcs
HasBaHue npeaynpexaeHns, BpeMs ero nogayu u
Bpems ero cbpoca.

Momowb
WUcnonHeHne
Momouwb

Hacoca
NBE, NKE 0,12 - 11 kBT, 2-nontocHble o
Series 2000 0,12 - 7,5 kBT, 4-nontocHble

0,12 - 11 kBT, 2-nontocHble o
NBE, NBGE, 0,12 -7,5 kBT, 4-nontocHble
NKE, NKGE  15-22 kBT, 2-nontocHble

11 - 18,5 kBT, 4-nontocHble

[aHHOoe MeHIo cocToMT 13 paaa PyHKUNUA, KOTopble
cnyXxat nosTanHbIMM NoAcKa3kamMu B npouecce
HaCcTpOoWKKn Hacoca.
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"Momowb B HacTpounke Hacoca"

WUcnonHeHue "MomMowsb B
Hacoca HacTpo#nke Hacoca"
0,12 - 11 kB,
NBE, NKE Series  2-nontocHble .
2000 0,12 -7,5 kBT,
4-nontocHble
0,12 - 11 kBr,
2-NontCHble .
0,12 - 7,5 kBT,
NBE, NBGE, NKE, 4-nomntocHble
NKGE 15-22 kBT,
2-NOntoCHble
11 - 18,5 kBT, i

4-nontocHble

C nomMoLbio AaHHOIO MEHI0 MOXHO BbIMOMHUTL

cnegywouwme oencTems:

HacTtpowka Hacoca

* Brbibop pexuma ynpasneHus. Cwm. ctp. 94.

* KoHdwmrypaums gatymkoB obpaTHOWM CBA3MN.

* HacrTpoiika yctaHoBneHHOro 3HadeHunsa. Cm. ctp. 93.

» Hactpowku perynatopa Cm. cTp. 106.

» O630p HacTpoek.

Mpumep ncnonb3oBaHna PyHKUMKM "omoLb B

HacTporke Hacoca" ansa 3agaHusi MOCTOAHHOIO

[aBrneHust Hacoca:

Grundfos GO

1. OTkponTe meHto "[JononHUTENbHbIE HACTPONKK".

2. Bbibepute "lMomoLb B HAacTponke Hacoca".

3. Bbibepute pexum ynpaBneHus No NOCTOSSHHOMY
OaBMNeHNo.

4. lMpoynTtanTte onncaHne 4aHHOIO pexuma
ynpaeneHus.

5. BbibepuTe aHanoroBbI BXon, KOTOPbLIA OyaeT
MCMNONb30BaTbCs Kak BXOAHOW CMrHan oT Aatyuvka.

6. Bbibepute cyHKUMIO faTYMKa B COOTBETCTBUN C
MECTOM pacnosnoxeHus gatymka B cucreme. Cm.
puc. 134.

7. Bbibepute anekTpuyecknii BXOGHOW curHan B
COOTBETCTBUM C TEXHUYECKUMMU XapaKTePUCTMKAMM
Aartyuka.

8. BbibepuTe eguHuLy U3MEPEHUS B COOTBETCTBUN C
TEXHUYECKMMU XapaKkTePUCTUKAMN AaTynka.

9. YcTaHOBMTE MUHUMANbHOE U MaKkCcMMarnbHoe
3HaYeHUs1 JaTynka B COOTBETCTBUU C €F0
TEXHUYECKMMU XapaKTepUCTUKamu.

10.3aganTe xxenaemoe yCTaHOBEHHOE 3HAYEHMeE.

11.3apanTe 3HaveHus perynstopa Ky u T;.
PekomeHgaunn cm. B pasgene "Peaynsmop”
("Hacmpoliku peeynsmopa”) Ha ctp. 106.

12.BBegute Ha3BaHWe Hacoca.

13.MpoBepbTe BCe HACTPOMKN N NOATBEPAUTE UX.

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

PacwunpeHHas naHenb ynpaBneHus

1. OTkpovite MeHto "[JononHUTENbHbIE HACTPOMKN".

2. BbibepuTe "MoMoLyb B HacTpolike Hacoca".

3. Bbibepute pexum ynpaBneHusi No NOCTOSTHHOMY
naenenuto ("Constant pressure").

4. BbibepuTe aHanorosbli BXod, KOTopbi byaet
MCnonb30BaTbCHA Kak BXOAHOW CUrHan OT JaT4yuka.

5. Bbibepute nsmepsiemblii napameTp, KOTopbI ByaeT
KOHTponuposatbcs. Cm. puc. 134.

6. BbibepuTe eanHULy N3MepPEHUs B COOTBETCTBUU C
TEXHUYECKMMU XapakTePUCTUKAMN AaTyuka.

7. YcTaHOBUTE MUHMMASIBHOE N MaKcuMarbHOe
3Ha4yeHus gaTtynka B COOTBETCTBUM C €ro
TEXHUYECKMMU XapaKTePUCTUKAMU.

8. BbibepuTe anekTpu4ecknin BXOgHOM curHan B
COOTBETCTBUN C TEXHUYECKNMU XapaKTepUCTMKaMM
haryuka.

9. 3apanTe ycTaHOBNEHHOE 3HAYEHUeE.

10.3apanTe 3HavyeHus perynsitopa Kpn T,
PekomeHnpaumn cMm. B pasgene "Peaynsmop”
("Hacmpotku peeynamopa") Ha cTp. 106.

11.MpoBepbTe BCe HACTPOWKK U NOATBEPANTE X,
Haxas [OK].

"HacTpoiika, aHanoroBbiit Bxoa"

UcnonHeHue "HacTpownka,
Hacoca aHanoroBbIN Bxoa"
NBE, NKE 0,12 - 11 kBT, 2-nontocHoble

Series 2000 0,12 - 7,5 kBT, 4-nontocHble
0,12 - 11 kBT, 2-nontocHole
NBE, NBGE, 0,12 -7,5 kBT, 4-nontocHsle
NKE, NKGE  15-22 kBT, 2-nontocHble
11 - 18,5 kBT, 4-nontocHble

JaHHoe MeHI JOCTYMHO TOMbKO ANt PaCLUMPEHHOA
naHenu ynpaeneHusl.

C nomMoLLbio aHHOr0 MEHI0 MOXHO BbINOTHUTL
cnegywuwme oencTeus:

"HacTpouka, aHanoroBbin Bxoa"

» Ananorosble Bxogbl 1-3. CMm. ctp. 100.

» Pt100/1000, Bxog 1 n 2. Cm. cTp. 102.

* HacTtpolika yctaHoBneHHoro 3HadyeHus. Cm. ctp. 93.
« O630p.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

"YcTaHoBKa patbl U BpeMeHun"

WUcnonHeHue "YcTtaHoBKa gaThbl U
Hacoca BpeMeHun"
NBE, NKE 0,12 - 11 kBT, 2-nontocHble
Series 2000 0,12 - 7,5 KBT, 4-nofiocHble ¢

0,12 - 11 kBT, 2-nontocHble
NBE, NBGE, 0,12 - 7,5 kBT, 4-noniocHsie ®
NKE, NKGE 15-22 kBT, 2-nonocHble

11 - 18,5 kBT, 4-nontocHble

C nomMoLbio AaHHOIMO MEHI0 MOXHO BbIMOMHUTD

crnegywowme AencTBnA:

» "BblibepuTte cpopmart gatbl”. Cm. "Jama u epems” Ha
cTp. 114.

* "YcrtaHoBute paty". Cm. "Jama u epemsi” Ha
cTp. 114.

* "BblibepuTte cdopmat BpemeHun". Cm. "Jama u
gpems” Ha cTp. 114.

» "YcTtaHoBuTte Bpems". Cm. "[Jama u epems” Ha
cTp. 114.

"HacTpoika Heckonbkux HacocoB" ("HacTpouka
MHOroHacoCcHou cuctemMbl")

"HacTpo#ka pa6oTbl

WUcnonHeHune
HECKOJNbKUX
Hacoca "
HacocoB

NBE, NKE 0,12 - 11 kBT, 2-nontocHble N
Series 2000 0,12 - 7,5 kBT, 4-nontocHble

0,12 - 11 kBT, 2-nontocHble N
NBE, NBGE, 0,12 -7,5 kBT, 4-nontocHble
NKE, NKGE 15-22 kBT, 2-nontocHble

11 - 18,5 kBT, 4-nontocHble

®yHKuMA paboThbl C HECKONbKMMM Hacocamm NO3BonseT
ynpaBnATb ABYyMS HAacocaMu, NOAKIHOYEHHBIMU
napannensHo 6e3 NpMMeHeHNss BHELLHUX
perynstopoB. Hacochkl B cucteme, COCTosILLEN U3
HECKOIMbKMX HAaCOCOB, B3aMMOAEWNCTBYIOT APYrT C
OpYrom nocpeacTesoM 6ecrnpoBOAHOIO COeAUHEHMS
GEN!Ilair unn nposogHoro coegmHenuns GENI.

HacTpolika cucteMbl C HECKONMbKMMU Hacocamu
ocyLecTBnsieTcs Yepe3 OCHOBHON (NepBbii
BbIGpaHHbKIN) Hacoc.

Ecnu gBa Hacoca B ccTeMe OCHalLeHbl AaTYMKOM
[AaBreHusl HarHeTaHus, No6oi U3 HUX MoXeT paboTaTb
Kak OCHOBHOI Hacoc B criyyae Bbixoda U3 CTpost
Apyroro Hacoca. 3To obecrneymBaeT AOMNOMHUTENBHOE
pe3epBMPOBaHME B CUCTEME M3 HECKOMbKUX HACOCOB.

®YHKUMM pabOThl C HECKONMBbKUMUW HAacocami OnucaHbl B
nocneayoLmMx pasaenax.

NepemeHHas paboTa

DyHKUUSA "MepeMeHHbI pexnm" obecnevymBaeT pexnm
paboTbl C OCHOBHbIM/PE3EPBHBLIM HACOCOM U1
NPUMEHSIETCS B CUCTEME C ABYMSI Hacocamu
OQMHAKOBOro pasMepa 1 Tuna, NoaKMHYEHHbIMU
napannensHo. MaBHoOe Ha3Ha4YeHWe faHHOWM PyHKL MK
- obecneynBaTb paBHOMEPHOE YNCIO YacoB paboThl 1
BKIMIOYEHVE PE3epBHOro Hacoca B Crly4ae 0cTaHoBa
OCHOBHOIO Hacoca 13-3a aBapunHOro curHana.

MocnepoBaTenbHO € KaXkAabliM HACOCOM TpebyeTcs
YyCTaHOBUTb OGpaTHbIA KnanaH.

Mo>HO BbIGpaTb OAMH M3 ABYX PEXUMOB NOOYEPEAHON
aKCnyaTauuu:

« [MepemeHHas paboTa, BpeMms
MepeknoyeHne ¢ 04HOIo Hacoca Ha Apyrou
3aBUCUT OT BPEMEHM.

+ [NepemeHHas pabota, aHeprus
lMepekntoyeHne c 0gHOro Hacoca Ha Apyron
3aBUCUT OT 3HepronoTpebdneHus.

Ecnun ocHOBHOWM Hacoc BbIXOAUT U3 CTPOS,
aBTOMaTMYeCKU BKIoYaeTcs ApYron Hacoc.

Pa6oTa ¢ pe3epBHbIM HAaCOCOM

HaHHbINn pexrm paboTbl BO3MOXEH C ABYMSA Hacocamu
OAMHAKOBOro pasmMepa 1 Tuna, NoAKNIOYEHHbIMU
napannensHo. [ocnegoBaTenbHO C KaXAablM HACOCOM
TpebyeTcs yCTaHOBUTL 0BpaTHbIN KnanaH.

OpnuH n3 HacocoB paboTaeT NOCTOAHHO. Pe3epBHbIi
Hacoc exeaHEBHO 3anycKaeTcsi Ha
HenpoaoKUTENbHOE BpeMsl AN NpeaoTBpalleHuns
3aknnHMBaHus. Ecrnv ocHoBHOW paboTatoLwmin Hacoc
OCTaHaBNnMBaeTCA BcneacTteBne HeucnpaBHOCTU, TO
pe3epBHbIA HACOC 3anyckaeTcsl aBTOMaTUYECKN.

GRUNDFOS %
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120

PaboTta B kackagHOM pexume

Pa6ota B kackagHOM pexume obecneunBaeT
aBTOMaTUYeCKyt0 HaCTPOKKY NPOU3BOAUTENBHOCTH
CUCTEMbI B 3aBMCUMOCTU OT YPOBHS NOTpebneHus
NyTEM BKIOYEHUS U BbIKIOYEHUS HAacocoB. Takum
obpasom obecneunBaetcs pabota cuctembl ¢
MaKcMMarnbHbIM 3HeprocbepexxeHnem npy NOCTOAHHOM
[aBMEeHUN U OrpaHNYEeHHOM KONMYecTBe HacOoCOB.

Mpu paboTe cABOEHHOro Hacoca B peXxunMe KOHTPons
NMOCTOSIHHOTO AaBMeHns, BTOpas rofioBHas 4yacTb
Hacoca 3anyckaeTcsa npu 90 % NpoM3BOAUTENBHOCTU U
octaHasnmeaetcsa npu 50 % Npon3BOAUTENBHOCTMN.

Bce BkntoYéHHbIE Hacockl paboTaloT C paBHON
yacTtoTon BpaweHns. CmeHa Hacocos
OCYLLeCTBISIETCS aBTOMaTUYECKN 1 3aBUCUT OT YPOBHS
3HepronoTpebneHns, HapaboTKN N TEXHNYECKNX
HeuncnpaBHoOCTEN.
HacocHas cuctema:
* CpOBOEHHbIN Hacoc.
* OT AByX A0 YeTbIpéX OQUHAPHbLIX HAaCOCOB,
NOAKIIOYEHHbBIX NapannenesHo.
Hacocbl fomkHbl 66T 0QHOrO TMNa K1 pasmepa.
[MocnepoBaTteneHO € KaXAblM HacocoM TpebyeTcs
yCTaHOBUTb 0BpaTHbIN KnanaH.

YcTaHoBUTE pexum ynpasneHus "lMoctosHHoe
nasneHune" unu "MoctosaHHaga xapakrepucTuka".

OTa yHKUUS JOCTynHa AN CUCTEM MakCUMyM C
YeTbIPbMSs ANEeKTpoABUraTensMm, yCTaHOBMNEHHbIMU
napannenbHO. ONeKTpoABUraTeny CUCTEMbI AOMKHbI
ObITb OQHOIO TUNOpPa3mMepa, HacoChl AOMKHbI ObITh
O HOW Mogenu.

* XapakTepucTuka yCTaHOBKM MEHSETCA B
COOTBETCTBUM C NOTPEONEHNEM NyTEM
BKNIOYEHUs/BbIKIIOYeHNs Tpebyemoro uncna
HaCOCOB U NapansenbHOW perynupoBKu
paboTatoLmnx HacoCoB.

« KoHTponnep nogaepxuBaet NOCTOSAHHOE AaBfeHne
nocpencTBoM perynnpoBaHua 4actoTbl BpalleHna
NoAKITYEHHbBIX HACOCOB.

» CwmMeHa HacoCOoB OCYLLECTBMSIETCA aBTOMaTUYEeCKN 1
3aBWUCUT OT Harpy3ku, HapaboTKMN N TEXHNYECKMX
HEeUCnpaBHOCTEN.

» Bce BkntoYeHHble Hacockl paboTaloT C paBHOM
4YacTOTON BpaLLEeHUs.

» KonuyectBo paboTalolmx HACOCOB TakKxe 3aBUCUT
OT 3HepronoTpebneHnsa HacocoB. Ecnu TpebyeTtcsa
TONMbKO OAMH Hacoc, ABa Hacoca byayT paboTaTtb ¢
NOHWXXEHHOMN YacTOTON BpalleHus, B pe3ynbrate
3HepronoTpebneHne CHU3NTCS.

» Ecnu B cucteme Heckonbko anekTpoaBuraTenen
OCHaLLleHbl faTymKamu, Mobon N3 HUX MoXeT
paboTaTb kak OCHOBHOW HacocC B criyyae Bbixoga U3
CTpOSA Apyroro Hacoca.

HacTtpowka cuctembl U3 HECKONMbKUX HAaCOCOB.

CucTtemy M3 HECKONBbKMX HACOCOB MOXHO HAacTpoOUTb
cnegylowmMmmn cnocobamm:

* Grundfos GO u 6ecripogodHOe MOOKIIYEHUE
Hacoca

* Grundfos GO u 6ecripogodHOe MOOKIIYEHUE
Hacoca

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

» PacwupeHHasi naHesnb ynpaeneHusi u
b6ecrniposodHOe rodKI4YeHUEe Hacoca

* PacwupeHHasi naHesb yrnpaeneHusi U nposodHoe
nooK/r4YeHUe Hacoca.

CM. HMXKe noaTanHble OnMcaHus.

Grundfos GO u 6ecnpoBoagHoOe noaknYeHUe
Hacoca

1. MopanTe anekTponuTaHne Ha oba Hacoca.

2. C nomouwbto Grundfos GO nogknounTecb K O4HOMY
13 HacoCoB.

3. Hactpoiite Heobxoanmble aHanorosbie u
undposble Bxogpl Yyepes Grundfos GO B
COOTBETCTBUM C NOAKMOYEHHBIM 06opyaOBaHNEM U
Tpebyembimn pyHkumamu. Cm. "Momouwis 8
Hacmpolke Hacoca" Ha cTp. 118.

4. [Nante Hacocy Ha3BaHue, ucnonb3ys Grundfos GO.
Cwm. "HaseaHue Hacoca" Ha cTtp. 116.

5. Otkntounte Grundfos GO ot Hacoca.
YcTaHoBWUTE CBA3b C APYTMM HaCoOCOM.

7. HacTtpoiTe Heobxoanmble aHanorosbie n
undposbie Bxogpl Yepes Grundfos GO B
COOTBETCTBUM C NOAKIMOYEHHBIM 060pyAOBaHNEM U
Tpebyembimu pyHkumamu. Cm. "Momouwib 8
Hacmpolke Hacoca" Ha cTp. 118.

8. [ante Hacocy Ha3BaHue, ncnonb3ysa Grundfos GO.
Cwm. "HaseaHue Hacoca" Ha cTp. 116.

9. BbiGepuTe MeHto "[JononHuTenbHble HACTPONKN" K
dyHKUMo "HacTpoiika paboTbl C HECKONBbKNMHU
Hacocamu".

10.Bbibepute HyXHy (DYHKLUIO CUCTEMbI U3
HecKonbkux HacocoB. CM. [NepemeHHas paboma Ha
cTp. 119, Paboma ¢ pe3ep8HbiM HaCOCOM Ha CTp.
119 n Paboma 8 kackadHom pexume Ha cTp. 120.

11.4106bI NPOAOCIKNTL, HAXXMUTE KHOMKY [>].

12.3apanTe BpemMsi CMEHbl HACOCOB, T.€. BPEMS, B
KOTOpOE NPOMCXOANT YepeaoBaHne ABYX HAaCOCOB.
JaHHbIN Wwar npyuMeHsieTca TonbLKO B TOM cry4ae,
ecnu BbibpaHa dyHkuns "MNepemerHHasn paborTa,
Bpems", a aneKkTpoABuraTenn ocHalleHbl moaynem
FM 300.

13.4106bI NPOAOIMKNTL, HAXMUTE KHOMKY [>].

14.B ka4ecTtBe cnocoba cBA3N Mexay ABYMSA
Hacocamu BblbepuTe "Pagmo”.

15.4706bI NPOAOIMKNTL, HAXMUTE KHOMKY [>].

16.HaxmuTe "Bbibop Hacoca 2".

17.Bbibepute Hacoc n3 nepeyHs.

MoatBepauTe Hacoc ¢ nomowbio kHonku [OK]
unm @.

18.4T06bI NPOAOIMKNTL, HAXMUTE KHOMKY [>].

19.MoaTBEepAnTE HACTPONKY CUCTEMbI U3 HECKOMBLKUX
HacocoB, HaxaB [Send] ("OtnpasuTb").

20.HaxmuTe kHonMkKy "[0TOBO" B ANMANoroBoM OKHe
"HacTpolika 3aBeplieHa".

21.MNopoxanTe, noka B UeHTpe Grundfos Eye He
3aropuTcs 3enéHbln MHauKaTop.

Tenepb cucTeMa M3 HECKONbKMX HACOCOB HacTpoOeHa.

o



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Grundfos GO 1 6ecnpoBoAHOE NOAKIIOYEHUE
Hacoca

1.

®

CoenunHuTe ABa Hacoca Apyr ¢ ApYroM ¢ NOMOLLbH
3-X1NbHOro 9KPaHMPOBAHHOIO Kabensa mexay
knemmamu A, Y, B winHbl GENIbus.

Mopante anekTponutaHue Ha oba Hacoca.

C nomouwbto Grundfos GO nogknounTech K O4HOMY
13 HacoCOoB.

. Hactponte HeobGxoavmble aHanoroebie n

undposble Bxoabl Yepes Grundfos GO B
COOTBETCTBUM C NOAKMOYEHHBIM 060pyAOBaHNEM U
TpebyembiMu yHkUMaMU. Cm. "Tlomouwib 8
Hacmpouke Hacoca" Ha cTp. 118.

[ante Hacocy Ha3BaHue, ncnonb3ysa Grundfos GO.
CM. "HaseaHue Hacoca" Ha cTp. 116.

Mpuceonte Hacocy Homep 1. CMm. "Homep" ("Homep
Hacoca") Ha cTp. 113.

Otkntounte Grundfos GO ot Hacoca.

YcTaHOBUTE CBA3b C APYrMM HAacOCOM.

HacTpoiite Heobxoanmble aHanorosble U
umdposble Bxoabl Yepes Grundfos GO B
COOTBETCTBUM C NOAKMOYEHHBIM 060pyAOBaHUEM U
Tpebyembimu pyHkumammn. Cm. "Momouib 8
Hacmpolke Hacoca" Ha cTp. 118.

10.0avite Hacocy HasBaHue, ucnonb3ys Grundfos GO.

CwM. "HaseaHue Hacoca" Ha cTp. 116.

11.MpwuceonTe Hacocy Homep 2. Cm. "Homep" ("Homep

Hacoca") Ha cTp. 113.

12.Bbibepute MeHto "[JononHuTenbHble HAaCTPOMKK" 1

dyHKuMo "HacTpoiika paboTbl C HECKOMNbKUMU
Hacocamm".

13.Bbibepute HYXHYH YHKLMIO CUCTEMBI U3

Heckonbknx HacocoB. CM. lNepemeHHasi paboma Ha
cTp. 119, Paboma ¢ pe3ep8HbIM HacCoOCOM Ha

cTp. 119 n Paboma e kackaOHOM pexume Ha

ctp. 120.

14.4706bI NPOAOIMKNTL, HAXXMUTE KHOMKY [>].
15.3apanTe Bpems CMeHbl HACOCOB, T.€. BpeMsi, B

KOTOpO€E NMPOUCXOANT YepedoBaHMe ABYX HACOCOB.
[aHHbIA Wwar npyumeHseTcs TONbKO B TOM cry4vae,
ecnu BbibpaHa dyHkuus "lMepemeHHas paboTa,
BpeMsi", a aneKTpoABMraTenu oCHalleHbl Mogynem
FM 300.

16.4700bI NPOAOIMKUTbL, HAXXMUTE KHOMKY [>].
17.B kayecTBe cnocoba cBA3N Mexay AByMS

Hacocamu BbibepuTe "Kabenb WNHbI".

18.4T00bI NPOAOIMKUTbL, HAXXMUTE KHOMKY [>].
19.HaxmuTe "Bbibop Hacoca 2".
20.Bbibepute 0ONONHUTENBHBIA HACOC N3 NEPEYHS.

YKaxunte gononHUTENbHbIN HAaCOC C NOMOLLbIO
kHorku [OK] nnm (o).

21.4706bI NPOAOMKUTL, HAXMUTE KHOMKY [>].
22 .HaxmuTte [Send] ("OTnpaButs").
23.HaxmuTe kHOnKy "[0TOBO" B AManoroBOM OKHe

"HacTpoika 3aBeplueHa".

24.MopoxauTe, noka B LeHTpe Grundfos Eye He

3aropuTcs 3enéHbli HaMKaTop.

Tenepb cnctema N3 HECKOSbKUX HACOCOB HaAcTpoeHa.

PacumpeHHa;l naHenb ynpaBlieHUAa n
6ecnpOBo.que nogknr4vyeHne Hacoca

1.
2.

Mopante anekTponuTaHue Ha oba Hacoca.

Ha obounx Hacocax HacTponTe Heobxoanmble
aHanorosble U L poBble BXOAbl B COOTBETCTBUM C
NoaKIoYEHHBIM 060pyAOBaHMEM N TpebyeMbiMu
dyHKkunamn. Cm. "Momowb 8 Hacmpolke Hacoca"
Ha cTp. 118.

Bbibepute meHto "[JononHuTenbHbIE HACTPONKK" Ha
OLHOM U3 HAacocoB 1 HaxmuTe "HacTtponka
CUCTEMbl HECKOMNbKMX HAacocoB".

YTo6bl NPOAOMKNTL, HAXMUTE KHOMKY [>].
Beibepute "BecnpoBoagHas ceTb" B kKayecTse
crnocoba cBA3n mexay AByMS HacocaMMu.

Y1066l NPOAOKNTL, HAXMUTE KHOMKY [>].
BeiGepuTe HYXHYIO PYHKLMIO CUCTEMBI 13
HeCKOnbKux HacocoB. CMm. [NepemeHHas paboma Ha
cTp. 119, Paboma ¢ pe3ep8HbIM HaCOCOM Ha CTp.
119 n Paboma 8 kackadHom pexume Ha cTp. 120.
YT106bI MPOAOMKNTE, TPU pasa HaXXMUTE KHOMKY [>].
Haxmute [OK], 4TobbI MCKaTb Apyrne Hacocsol.
3enéHblii CBETOBOW MHAMKATOP B cepeaunHe
Grundfos Eye HayHET MuraTtb Ha gpyrnx Hacocax.

10.HaxxmunTe KHONKY NOAKMOYEHNsT Ha Hacoce,

KOTOPbIV HYXXHO A06aBUTbL B CMCTEMY U3
HEeCKOMNbKUX HAacOCOB.

11.47106bI NPOAOIXNTL, HAXMUTE KHOMNKY [>].
12.3apante Bpems 4NA NepeKioYeHNst HACOCOB, T. €.

BpeMsi, Yepes KOTOpoe AOSMKHO COCTOATLCSA
nooyepénHoe nepeknoveHne HacocoB. [laHHbIN
Lar npumMeHsieTcsa ToNbKO B TOM crny4vae, ecnm
BblOpaHa yHkuma "MepemeHHas paboTa, Bpems",
a anekTpogBuratenu ocHaueHsl mogynem FM 300.

13.4106bI NPOAOMKNTL, HAXMUTE KHOMKY [>].
14.HaxmuTe [OK].

BHMSy naHenen ynpaBrieHna noaBATCA 3Ha4YKU
(byHKLI,VIVI CUCTEMbI N3 HECKOJTIbKMX HACcOCOB.

Tenepb cnctema U3 HECKONbKNX HACOCOB HAcTpoeHa.

GRUNDFOS %
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PacumpeHHaﬂ naHesnb ynpaBrieHnsa n npoBogHoe
noakKknrw4yeHne Hacoca

1. CoegumHuTe aBa Hacoca Apyr ¢ ApYroM C MOMOLLbH
3-X1NbHOro 9KPaHMPOBAHHOIO Kabensa mexay
knemmamu A, Y, B winHbl GENIbus.

2. Hactpownte HeobxoauMble aHanoroBble 1
LUMpoBbIE BXOAbI B COOTBETCTBUN C
NoAKMnYéHHbIM 060pyaoBaHUEM U TpebyembiMu
dyHKkumnsmn. Cm. "Momowb 8 Hacmpolike Hacoca"
Ha cTp. 118.

3. MpuceowTe nepBomy Hacocy Homep 1. Cm. "Homep”
("Homep Hacoca") Ha cTp. 113.

4. lMpuceonTe apyroMmy Hacocy Homep 2. Cm. "Homep”
("Homep Hacoca") Ha cTp. 113.

5. BbibepuTte MeHto "[ononHUTENbHbIE HACTPOMKKN" Ha
OAHOM M3 HacocoB M HaxxMuTe "HacTponka
CUCTEMbI HECKOMBbKNX HAcocoB".

6. YTOoObI NPOOOMKNTL, HAXMUTE KHOMKY [>].

7. Bbibepute "lpoBoaHas ceTb GENIbus" B kauecTBe
CBSA3WN MexXay ABYMS HacocaMu.
8. UTOObI NPOAOMKUTL, ABaAXAbl HAXMUTE KHOMKY [>].
9. BbiGepute HyXHyI (PYHKLMIO CUCTEMBI U3
Heckomnbkux HacocoB. CM. lMepemeHHasi paboma Ha
cTp. 119, Paboma ¢ pe3epeHbIM HaCOCOM Ha
cTp. 119 n Paboma e kackaOHOM pexume Ha
ctp. 120.
10.4T106bLI NPOOOIMKNUTE, HAXXMUTE KHOMKY [>].
11.HaxmuTte [OK], 4TOObI MCKaTb Apyrme Hacochl.
12.BbibepuTte LOMNONMHUTENbHbIA HACOC U3 NepeYHs.
13.4T06bI NPOAOIKUTBL, HAXMUTE KHOMKY [>].
14.3apanTe Bpemsa NS NepeKnoYeHns Hacocos, T. e.
BpEMS, Yepes KOTOpOe AOIMKHO COCTOATLCS
nooyepéaHoe NepeksoyYeHe HacoCoB.
[aHHbIN War npumeHsaeTca TONbKO B TOM crny4vae,
ecnu BbibpaHa yHkuus "MepemeHHasn paboTa,
BpeMs", a anekTpoABMraTenu ocHalleHbl Mmogynem
FM 300.
15.4706bI NPOAOIKUTL, HAXMUTE KHOMKY [>].
16.Haxmute [OK].
BHu13y naHenen ynpaBneHus NOSBATCS 3HAYOK
YyHKLMM CUCTEMBI N3 HECKONbKMNX HAaCOCOB.
Tenepb cncTema N3 HeCKONbKMX HACOCOB HacTpoeHa.

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

OeakTuBauuns cucTeMbl U3 HEeCKONMbKUX HAcOCOB
yepe3 Grundfos GO

1. Bbibepute meHio Assist ("Momowp").

2. BbibepuTe "HacTtpovika paboTbl ¢ HECKONbKUMU
Hacocamm".

3. Haxmute "[eaktusupoBatb".
4. YT1oObl NPOJOMKNTE, HAXXMUTE KHOMKY [>].

5. MoaTBepanTe HACTPOMKY CUCTEMbI M3 HECKOJTbKNX
HacocoB, HaxaB [Send] ("OtnpaBuTb").

6. HaxmuTte kHonky "l0TOBO".

Tenepb OYyHKUNS CUCTEMbI U3 HECKONbKMX HAacOCOB
AeakTMBMpoOBaHa.

HeakTnBauma cuctemMbl U3 HECKONbKMX HACOCOB
Yyepes paclUMpPEeHHYI0 NaHenb ynpaBreHus.

1. Bbibepute meHio Assist ("Momowp").

2. Bbibepute "HacTpoinka MHOrOHacoOCHOW cucTemsl".
3. YT0BbI NPOAOMKNTL, HAXMUTE KHOMKY [>].
4

. MopTteepauTe "MHOroHacocHasa cuctema He
cosgaHa", Haxas [OK].
5. YT0BbI NPOAOIMKNTL, HAXMUTE KHOMKY [>].
6. Haxmunte [OK].
Tenepb cucTema M3 HECKONbKUX HACOCOB
AeakTuBMpoBaHa.

"OnucaHue pexuma ynpasneHma"

WUcnonHeHune "OnucaHue pexuma
Hacoca ynpaBneHus"
NBE, NKE 0,12 - 11 kBT, 2-nontocHole

Series 2000 0,12 - 7,5 kBT, 4-nontocHble
0,12 - 11 kBT, 2-nontocHole
NBE, NBGE, 0,12 -7,5 kBT, 4-nontocHble
NKE, NKGE  15-22 kBT, 2-nontocHble

11 - 18,5 kBT, 4-nontocHble

[aHHOe MeHI0 OCTYMHO TONbKO ANA pacLUMPEHHOW
naHenu ynpasrneHus.

B faHHOM MEHI0 OnuCbIBaeTCs Kaxablil U3 BO3MOXHbIX
pexxMmoB ynpasneHus. Takxke cMm. pasgen "Pexum
ynpaeneHusi" Ha cTp. 94.

"Momolb B ycTpaHeHUn HeucnpaBHocTen"

"Momouwb B
UcnonHeHune
ycTpaHeHuu
Hacoca -
HeucnpaBHOCTEN
NBE, NKE 0,12 - 11 kBT, 2-nontocHble

Series 2000 0,12 - 7,5 kBT, 4-nontocHble
0,12 - 11 kBT, 2-nontocHble
NBE, NBGE, 0,12 -7,5 kBT, 4-nontocHble
NKE, NKGE  15-22 kBT, 2-nosntocHble
11 - 18,5 kBT, 4-nontocHble

B gaHHOM MeHI0 npuBogaTca MHCTPYKLUUN U
KOPPEKTMPOBOYHLIE AENCTBUSA B cny4yae oTKasa
Hacoca.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

MpuopuTteT HacTpoek

Hacoc MOXHO 0CcTaHOBUTL B N0O6ON MOMEHT, HaxaB
KHOMKY Ha naHenwu ynpasneHusa Hacoca. Ecnu
Hacoc HaxoauTcd He B pexume "OcTaHoBa", ero
MOXHO B Nt060ON MOMEHT OTKIIOUYNTL, HEMPEPbLIBHO
HaXmmas KHOMKy (v). Takxe MOXHO 3aAaTb Hacocy
MaKCUMarnbHY 4YacToTy BpalleHNs, HeNpepbIBHO
Haxumas KHomnKy (#). Hacoc Bceraa MOXHO HacTpouTb
Ha JKcnnyaTtauuio Npy MakcMmMmarnbHOW YacTtoTe
BpaLLEeHMs Unm oCTaHoBUTbL ero ¢ nomouwbio Grundfos
GO.

Mpn ogHOBPEMEHHOM 3a4eNCTBOBaHUN ABYX UNu
6onee yHKLMI anekTpoaBuratens byaet pabotaTb
cornacHo yHKUUN, nMmetoLen 6onbLINA MPUOPUTET.

Mpumep

Ecnu yepes undpoBon Bxoa Hacocy 6bina 3agaHa
MakcuMMarbHasi YacToTa BpalleHUs, TO Ha ero naHenu
ynpasneHuns nnbo yepes Grundfos GO moxHO
BblGpaTh TONbKo pexumsl "PyyHon” nnm "OcTtaHos".

MpropuTeT HaCTPOEK onpenensieTcs B COOTBETCTBMM C
NpUBEAEHHON HWXKEe Tabnuuen.

KHonka Grundfos GO unu naHenb ynpaBreHUsA Ha .
Mpuopurter LncdpoBon Bxoa CBA3b Yepes WUHY
nycka/octaHoBa aneKkTpoaBurartene
1 "OcTtaHoB"
2 "OcTaHoB"*
3 "PyyHon"
4 "Makc. yacTtoTa BpawieHus"*/
"3apaHHas nonb3oBaTesnieM YyacTtoTa BpaleHus"
5 "OcTtaHoB"
"3apaHHas
6 nonb3oBaTenem 4yactota
BpaLyeHusa"
7 "OcTtaHoB"
8 "Makc. yactoTa BpalleHus"
9 "MwuH. YacToTa BpalueHns"
10 "Myck"
" "Makc. yacTtoTta
BpaLeHusa"
12 "MuH. yacToTa BpaweHus"
13 "MuH. yactoTa
BpaLueHns"
14 "Myck"
15 "Myck"

Hactpoiiku "OctaHoB" n "Makc. 4yacTtoTa BpaleHus",
ycTaHaBnuaemble npu nomowm nynsta Grundfos GO vnu naHenmn
ynpaBneHusi aneKkTpoaBuraTens, MoryT 6biTb OTMEHeHb! Apyroi
KOMaHZoi pexuma yrnpasrieHusi, NocbinaemMon Yepes LWnHY,
Hanpumep, komaHaow "Myck". Ecnu cBA3b Yepes wuHy byaet
npepBaHa, arekTpoaBuraTenb BEPHETCS K NPEXHEMY PexXumy
aKcnnyaTtauuu, Hanpumep, k pexumy "OctaHoB", BbIBpaHHOMY npu
nomown Grundfos GO unu Ha naHenu ynpaeneHus
anekTpoasuraTtens.

GRUNDFOS %
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Grundfos Eye

Cuctema Grundfos Eye, pacnonoxeHHas Ha naHenu
ynpaBsneHus anekTpoasuraTens, ykasbiBaeT Ha ero
aKkcnnyaTaunoHHbl pexum. Cm. puc. 148 (A).

( )

TMO5 5993 4312

\_ J
Puc. 148 Grundfos Eye

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Grundfos Eye Wuavkaums

OnucaHune

."‘. MH,EWIKaTOpr He ropsar.

[MnTaHne oTkNYeHo.
Hacoc He paboTaer.

T e o ome ame  [Ba NPOTVBOMOMOXHBIX 3€MEHBIX CBETOBLIX MHAMKATOPa
OOOGG BpaLLaloTCs B HanpaBneHun BpalleHus Bana Hacoca, ecnu
Wy W W Y b CMOTpPEeTb C HEMPUBOAHOTO KOHLA.

lMnTaHne BKNIOYEHO.
Hacoc pabortaert.

[1Ba NPOTMBOMNOMOXHbIX 3€MNEHLIX CBETOBLIX MHAMKATOPA
NOCTOSIHHO TOpAT.

lMnTaHne BKNIOYEHO.
Hacoc He paboTaer.

T am i o o OaviH XENTbIN CBETOBOM MHAMKATOP BpallaeTcs B
00099 HanpaBneHun BpaLleHus Bana Hacoca, ecfiv CMOTPETb C
v W b’ HenpuYBOAHOrO KOHLIA.

Mpepynpexaexue.
Hacoc pa6ortaert.

OOOOO OpuH XENTbIA CBETOBOW MHAUKATOP NOCTOSIHHO FOPUT.

Mpepynpexaexue.
Hacoc octaHoBneH.

[1Ba NPOTMBOMNOMOXHbIX KPaCHbIX CBETOBbIX MHAMKaTOPa
MepLuaT 04HOBPEMEHHO.

ABapuUnHbIA curHan.
Hacoc octaHoBneH.

3enéHblil CBETOBON MHAMKATOP B LEHTPE BbICTPO Muraet
yeTblpe pasa.

3710 curHan obpaTHOM CBA3N, KOTOPbLIA HACOC NOAAET,
4TOObI NAEHTUdUUMpPOBaTL Cebs.

pnna
3enéHblii CBETOBOW MHAMKATOP B LIEHTPE HenpepbIBHO

Muraet.

OO0 AaAann

Grundfos GO unu apyroi Hacoc NbiTaeTcsl yCTaHOBUTb
CBsi3b C HacoCOM. HaxmuTe @9 Ha naHenu ynpasreHus
HacocoMm, YToGbl paspeLlnTb YCTaHOBKY CBA3N.

aeeee 3enéHblii CBETOBOW MHAMKATOP B LIEHTPE NOCTOSIHHO rOpwT.
\ \

[nctanunoHHoe ynpasneHune npu nomown Grundfos GO
no paanocBA3n.
MpéT nepepnava gaHHbix mexay Hacocom n Grundfos GO
no pagnocBsi3n.

3enéHblii CBETOBOWN MHAMKATOP B LEHTpe ObICTPO Muraer,

noka naét obmeH aaHHbiMu mexay Grundfos GO un
a.e.e HacoCOM. OTO 3aNMET HECKOMbKO CEeKyHA.

8

[nctaHunoHHoe ynpasneHue npu nomown Grundfos GO
no MHpakpacHoOn CBA3N.

Hacoc nonyyaet gaHHble ot Grundfos GO no
MHMpPaKpacHOW CBA3N.

GRUNDFOs %



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

CBeToBbIe MHAOAUKaATOPbLI U
CUrHanbHble pene

Cneuyrou.l,ee OTHOCUTCA K HacocCaMm, nepevyncrieHHbIM
HUXe:

» Hacocbkl NBE, NBGE, NKE, NKGE co cnegytowmmn
TUnopasMmepamu anekTpoasuraTens:
0,12 - 11 kBT, 2-nontocHblie
0,12 - 7,5 kBT, 4-nontocHble.
Hacoc ocHalwwéH aAByMs BbIxogamu Ans
OecnoTeHUManbHbIX CUTHANoOB Yepe3 ABa BHYTPEHHUX
pene.
Bbixogam cuMrHamnoB MOXHO 3a4aTb PEXMMbI
"Okcnnyartauums", "Hacoc pabortaet”, "l0TOB",
"ABapuiHbii curHan" u "MNpeaynpexaexHne”.
PyYHKUMKM OBYX CUTHAMNbBHbIX perne nokasaHbl B Tabnuue
HUXe:

COCTOSIHUU

lMonoxeHne KOHTAKTOB CUFHaANbHOrO perne B akKTUBUPOBAHHOM

Onucauue Grundfos Eye Pg"‘""""
“PaGora” "Hacoc “FoTos" "ABapuitHeiii | "Mpeayn- |P3%0Th!
pa6otaet” curHan" pexneHue"
MuTaHe OTKMIOYEHO. ..“. ’/ﬂ ’/r /r ’/r ’/r _
Bblkn C NONC C NONC C NONC C NONC C NONC
A A A A
Hacoc pa6otaet B ™ ] ] "HopmanbHbiii",
pexume "HopMmanbHblii". "M"'H- Jnm
A= i i A 1 Makc.".
3enéHblin, BpawaeTcs C NONC C NONC C NONC C NONC C NONC
A A A A — — P
Hacoc B pexume P .
"Py4Hon". | | | yanen
A S C NONC C NONC C NONC C NONC C NONC
3enéHblii, Bpalyaercs
Hacoc Haxogutcs B @0@@@ "OCTaHOB"

pexvme "OcTaHoB".

3enéHbli, HenoaBUXeH

—
-

C NONC

(o]
Z
o
(¢}

f\1
f\1

C NONC

o
P4
o
)

npenynpemueHme He GOQQQ ,_ ,_ ,_ ,_ "HopMaanbM"’
’ "MuH." unn
Hacoc paboTaer. " "
Ll el i Makc.".
K C NONC C NONC C NONC C NONC C NONC
XKéntbin, Bpawaetcs
—~ A A A
Mpenynpexaexue, HO ] ] ]
Hacoc paboTaet B "PyyHon"
pexume "PyyHon". L i il =2 A | |
XKénTtein, Bpawaetcs C NONC C NONC C NONC C NONC C NONC
MpeaynpexaeHue, HO ] ]
Hacoc Obln OTKMIOYEH "OcTtaHoB"
komaHgon "OcTtaHoB". | | |
XEnTbIn, HenoaBMKeH C NONC C NONC C NONC C NONC C NONC
A A A A M
wsonan (Q)EDE@@ | ] | | T ]| ] e
Hacoc pa6otaer. ¥ W B 2 ’\r ’\r | ’\r | "Make".
KpacHbiit, BpaliaeTcs C NONC C NONC C NONC C NONC C NONC
A A A A A
ABapUiHbI cuUrHarm, Ho ] ] _F] ] _F
Hacoc paboTaet B "PyyHon"
pexume "PyyHoin". A = i e R 1 | |
KpacHsliit, Bpalyaetcs C NONC C NONC C NONC C NONC Cc NONC
Hacoc octaHoBneH (.
13-3a aBapumnHoro "OcTaHoB"
curHana. | | | |
KpacHblii, muraet C NONC C NONC C NONC C NONC C NONC

GRUNDFOS %%
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Cne,qylou.l,ee OTHOCUTCA K Hacocam, nepedncneHHbIM
HUXe:

» Hacocbkl NBE, NBGE, NKE, NKGE co cnegytowmmn
TUnopasMmepamu anekTpoagsuraTens:
15-22 kBT, 2-nontocHble
11 - 18,5 kBT, 4-nontocHbIN.

CseToBas uHgukaums seneHoro (A) u kpacHoro (B)
LBeTa Ha nNaHenu ynpasneHnst Hacoca U BHYTPK
KNnemMMHoM kopobku NpegHa3HayeHa onsa otobpaxeHus
pabo4ero pexuma Hacoca. Cm. puc. 149.

= @® = ®
O

- A\ L ___

TMO05 85922513

Puc. 149 T[lonoxeHune cBETOBbIX MHANKATOPOB

Kpome Toro, Hacoc cHabXeH BbIXOAOM 1S noaaudn
GecrnoTeHLMansHOro CMrHna Yepes BHyTpeHHee pere.

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

B npuBegeHHon Huxe Tabnuue npegcTaBneHbl YHKLMN OBYX CBETOBbIX UHAMKATOPOB U pene curHanusauuu:

Monb3oBaTtenbckue uHTepdencol ansa E-HacocoB

CBeTOBbIe MHAMKaATOPbI CurHanbHoe pene cpaboTano Bo BpeMs:
~ @ - i
2z 3 ®
%) [ p =
e g 3 S Onucaxue
Ownbka Akcnnyartauus z § Jid e
KpacHbIN 3enéHbin c -8 S . o
QX EC & 3 o Q
CS > H ° °
oads o - 2]
3380 5 ° g
I<C s o - r
Bbikn. Bbikn. ’/r ’/r ’/|f OTKINIOYEHO 3NeKTponuTaHue.
C ONC C NONC C NONC C NONC
/”_ ] ] ]
lMocTosiHHO
Bblikn. Hacoc paGortaert.
BKIOYEH
C NONC C NONC C NONC C NONC
_F (.
Bbikn. Muraet | h | Hacoc HacTpoeH Ha ocTaHOoB.
C ONC C NONC C NONC C NONC
[iBuratenb OCTaHOBMEH MO HEUCTNPABHOCTH
unu curHanusauun. Minm Hacoc pabortaet ¢
VMHAMKaUnen npegynpexaeHns unu
MocTosiHHO Boikn HeobxoaANMOCTN NOBTOPHON CMa3KMu.
BKITOYEH ' | | | Ecnu Hacoc 6bin ocTaHoBneH, To 6yaet
C NONC ¢ NONC ¢ NONC C NONC BbIMOMHEHA MOMbITKa NMOBTOPHOIO 3anycka.

TpebyeTcs cHOBa BKMOYMTb HACOC NYTEM
cbpoca curHana HencrnpaBHOCTY.

Hacoc paboTaeT, npu aToM ocTaértcsa unm
6bina nHankauus "HemcnpaBHoCTb" Mnu
"ABapuiiHbIA cMrHan", Npyu KOTOPOI Hacoc
MOXeT npoaomkaTtb paboty. Mnu Hacoc
paboTaeT ¢ uHAMKauuen npeaynpexaeHns
MM HeoBXoANMOCTH NOBTOPHOM CMa3KMU.
Ecnu npuunHa HencnpaBHocTH - "CurHan
AaTuyuka 3a npegenamut 4ONyCTUMbIX
3Ha4yeHui", Hacoc npoaonxaert paboTaTb Npu

MaKcuUMarnbHOWM XxapakTepuctuke, u
MocTosHHO MocTosiHHO BbINOMHUTL COpPOC UHAMKALWM
BKITHOYEH BKIIIOYEH ’\r ’\r ’\r ’\r HencnpaBHOCTU HEBO3MOXHO A0 Tex nop,
C NONC C NONC C NONC C NONC noka curHan BHOBb He ByaeT B npedenax
[OMNyCTUMOro Avana3oHa 3HauYeHuin curHana.
Ecnu npuynHa HencnpaBHocTH - "CurHan
AaTyuka 3a npegenamu fonycTUMbIX
3Ha4yeHu", Hacoc npoaomkaet paboTaTb Npu
MWHUMAanbHOWN XapakTepucTuke, n
BbINOSHUTL COpOC UHAMKALMK
HeucnpaBHOCTU HEBO3MOXHO A0 Tex nop,
noka curHan BHOBb He ByaeT B npegenax
[OMyCTMMOro Avana3oHa 3HaueHuin curHana.

MocTosiHHO Muraer Hacoc HacTpoeH Ha ocTaHoB, HO 6bin
BKITIO4EH BbIKITIOYEH M3-3a HEUCNPaABHOCTMU.

NONC C NONC C NONC C NONC

C6poc nHaMKauum HemcnpasHoOCTHU

COpoc nHanKaLmMm HeENCNPaBHOCTM BbINOMHAETCS

OLHVM U3 crnegyLwmx cnocobos:

* KpaTKOBpeMEeHHbIM HaxxaTMeM PacnofoXeHHbIX Ha
Hacoce KHonok ® unu ®. 3To He NpMBOAUT K
M3MEHEHMI0 HAaCTpPOoeK Hacoca.

C6poc nHanKaumm HemcnpaBHOCTM HEBO3MOXEH
KHOMKamu ® unum @, ecnv KHOMkn 3abrnoKMpOBaHblI.

*  OTKNOYMTE INEKTPoNUTaHne u 4OXANTECH, Noka
CBETOBbIE MHAMKATOPbI MOracHyT.

*  OTkNYMTE BHELIHUIN BXOA nycka/ocTaHoBa, 3aTeM
BKITHOYMUTE €ro CHoBa.

* Wcnonbaynte Grundfos GO.

GRUNDFOs ™ 127
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10. 3aBoackme HacTpouku E-HacocoB

o  dyHKUMS aKTMBMpPOBaHA.
O DyHKUMS OTKIIOYEHA.
- OyHKUWS HEQOCTYNHa.

NB, NBG, NK, NKG

NBE, NBGE, NKE, NKGE

e g e 2 @
4 4 ]
3 6zd bez
S8¢ ¥oe ¥ 38
SES zZg§ Zock
Ng@e -0 2 -Q 0
[~ wef wec
H o 24 X< X o< Onucanune
acTpomnku = - = - P MpumeyaHue -
D - B R e yHkUM~A
Wi a2 e
w .
X0 Qe D@0
2T~ 2~ Z X w"
I IR ~ON ™
W oo Wao o~ wao
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"YcTaHoBNeHHoe 3HavyeHue" 58 % 67 % 67 % CTp. 93
"Pexum pabotbl" Hopm Hopm Hopm CTp. 93
Pexum
Pexum ynpaeneHus
MPONOPLMOHANLHOMO ynpaenerus npu Pexum ynpaenenus
"Pexxum ynpasneHuns" NaMEeHeHMs PUKCUPOBAHHON  MpU PUKCUPOBAHHOMW Ctp. 94
yacTtoTe YyacToTe BpalleHus
AaBneHus
BpaLleHus
"Nata n Bpems" . . - Ctp. 114
"KHonku" . . °
"Perynatop"
"Kp" 0,5 0,5 0,5 CTp. 106
"Ti" 0,5 0,5 0,5
"Pa6ouunit ananasoH"
"MuH." 25 % 25 % 25 % Ctp. 107
"Makc." 110 % 110 % 110 %
"PasroH n sameanexue" o) O - Ctp. 112
"Homep Hacoca" 1 1 1 Ctp. 113
"Pagunocesasb” . . - Ctp. 113
"Tun gatymka" - - [®) CTp. 99
"AHanoroBbiii Bxog 1" ®) ®) -
"AHanoroBbli Bxof 2" ®) O - CT1p. 100
"AHarnoroBbili Bxoq 3" o) o) -
"BcTpoeHHbin aatymk Grundfos” . - - Ctp. 101
"Pt100/1000, Bxog 1" C -
A 2 2 Crp. 102
"Pt100/1000, Bxop 2" o O -
"Lincbposon Bxoa 1" C - -
Lingp / a o) O Ctp. 102
"Lincpposon Bxog 2" O O o]
"Lindposoii Bxoa/Bbixog 3" C C -
Lingp ’ A a O o CTp. 103
"LindpoBoii Bxoa/Bbixoq 4" o) (e} -
"IMNynbCHbIN pacxogomep” ®) [®) - Ctp. 112
"3agaHHoe yCcTaHOBMNEeHHoe 3HaveHune" ®) ®) - Ctp. 110
"AHanorosbln Bblxo,u"” o) O - C1p. 105
"®YHKUMSA BHELLIHEro yCTaHOBMEHHOro ) )
3HavyeHns" O O O Ctp. 108
"CurHanbHoe pene 1" ®) [®) ABapUNHbLIN curHan
C1p. 105
"CurHanbHoe pene 2" (o) (e} SkcnnyaTaums
"Mpenen 1 npeBbleR" ¢ -
pen p O o Crp. 111
"Mpenen 2 npeBblluer" o) (e} -
"Mogorpes npu npocTtosx" o) (e} ®) Ctp. 112
"KoHTposb nodwmnHmukos )
anekTpoaswuratens” O O O Crp. 112
"HasBaHue Hacoca" Grundfos Grundfos - Ctp. 116
"Kog coeauHeHuns" - - - Ctp. 116
"EAnHULBI n3mepeHns"” EaunHnubl CU Eaunnubl CU Eaunnnubl CU Ctp. 114

3aBOCKME HACTPONKM MHOrOHACOCHBIX CUCTEM AN CABOEHHbIX HacocoB: MNepemeHHas paboTa no BpeMeH!.

GRUNDFOs %



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

TexHUYecKne gaHHbIe,
anektpoasuratenm MGE

AnektpogBuratena MGE, 1,1 - 11 kBT,
2-nontocHble n 0,55 - 7,5 kBT,
4-nonrocHble

HanpsikeHne nutaHusa

3 x 380-500 B - 10 %/+ 10 %, 50/60 'y, 3aWwnTHOE
3aseMneHue.

PekomeHayembI pa3mep nnaBKoro

npeanoxpaHuTens
MouwHocTb . .

anexTpopguraTens MuHUManbHbIR TOk  MakcumanbHbIA TOK
[KBT] npepoxpaHutens [A] npepoxpaHutens [A]

0,55-1,1 6 6

1,5 6 10

2,2 6 10

3 10 16

4 13 16

55 16 32

7,5 20 32

1 32 32

Mcnonb3ytoTcs cTaHgapTHble nnaskue
npenoxpaHuTenu, a Takxke GbICTPO cropatoLne
npeaoxpaHuTeny Unu NpegoxpaHUTenn ¢ 3aepXKKon
cpabaTtbiBaHUS.

Tok yTeukm

YacTtoTta MowHocTs HanpsxeHue Tok yTeuku

BpalleHuns [KBT] nuTaHus [MA]

[MuH™"] [B]

< 400 <35

0,55-1,5 =400 =5

1400-2000 294 < 400 <35

1450-2200 ’ > 400 <3,5

< 400 <35

-7

55-75 > 400 <5

< 400 <35

1,1-22 =400 =5

< 400 <35

2900-4000 3-55 >700 <35

< 400 <35

75-11
5 > 400 <5

ToKku yTeukn nsmepsaTcs B COOTBETCTBUM C
EN 61800-5-1:2007.

Bxoabl/BbiXxoabl

O6wun BbIXOA, 3a3eMneHune

Bce HanpsikeHue HanpaBnsieTcst Ha 3a3eMIeHue.
Becb Tok BO3BpaLLaeTcs K 3a3eMIIeHuI0.
AGconTHOEe MaKCMManbHOe HanpsiXeHue U
npeaenbHbIA TOK

MpeBbIlWeHWe cneaywmx NnpeaenbHbIX 3HaYEeHNN
3NEeKTPUYECKUX NapamMeTpoOB MOXET NMPUBECTU K

CYLLIEeCTBEHHOMY COKpaLLEHWNIO IKCnyaTaunmoHHON
HaOEéXHOCTW 1 AONTOBEYHOCTM INEKTpoaBUraTens:

Pene 1:

MakcumanbHasa Harpy3ka koHTakTa: 250 B nepewm.
Toka, 2 A unu 30 B nocT. Toka, 2 A.

Pene 2:

MakcumanbHas Harpyska koHTakTa: 30 B nocrt. Toka,
2 A

Knemmbl GENI: -5,5 - 9,0 B nocT. Toka unmn < 25 mA
NnocT. ToKa.

[pyrve knemmbl BBOAa U BbiBoga: -0,5 - 26 B nocr.
Toka nnu < 15 MA nocT. Toka.

LUundposbie Bxoasbl (DI)

BHyTpeHHMI TOK nnoTHOro npmxkatus > 10 MA npu
V; =0 B nocT. ToKa.

BHyTpeHHee noBblleHne HanpskeHns 4o 5 B nocT.
Toka (6e3 Toka ans V; > 5 B nocrt. Toka).

OnpenenéHHbIA HU3KUIA NOTUYECKNIA YPOBEHb:
V; meHee 1,5 B nocrt. ToKa.

OnpenenéHHbIV BICOKUIA NOMMYECKUIA YPOBEHD:
V; 6onee 3,0 B nocr. Toka.

Mmctepesuc: OTeyT.

OkpaHupoBaHHbIl kabenb: 0,5 - 1,5 mMm2 / 28-16 AWG.
MakcumanbHasa anuda kabensa: 500 m.

LncdpoBbie Bbixoabl C OTKPbITbIM KONIEKTOPOM
(0C)

CnocobHOCTb CTOKa Toka: 75 MA nocT. Toka, 6e3
BHYTPEHHEro UCTOYHMKA NMUTaHWUS.

Tunbl Harpysku: Pe3nctmuBHast UNu/v MHOYKTUBHAS.

HanpskeHne HUXKHEro YPOBHS MpU TOKE Harpysku
75 MA noct. Toka: makcumym 1,2 B nocT. Toka.

HanpskeHne HUXKHEro YpOBHS MpU TOKE Harpysku
10 MA nocT. Toka: makcumym 0,6 B nocT. Toka.

3awuTa oT neperpysku no TOKy: MMeEETCS.
OkpaHupoBaHHbIl kabenb: 0,5-1,5 MmZ / 28-16 AWG.
MakcumanbHas gnvHa kabens: 500 m.

GRUNDFOS %
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AHnanorosblie Bxoabl (Al)

[nanasoHbl CUrHanoB HanpsXKeHWS:

« 0,5-3,5B nocrT. Toka, AL AU.

« 0-5B nocrt. Toka, AU;

¢« 0-10 B nocT. Toka, AU.

Curnan HanpskeHus: R; > 100 kOm nipu 25 °C.

Mpw BbICOKONM paboyen TemnepaType MOryT BO3HUKATb
TOKM yTeukn. CneguTe 3a TeM, 4TOObI BHYTPEHHEE
COMNPOTUBIEHNE UCTOYHMKA OCTaBanoCb HU3KMM.

[lnanasoHbl cUrHanoB Toka:
* 0-20 MA nocT. Toka, AU;
¢ 4-20 MA nocT. Toka, AL AU.
Curhan Toka: R; = 292 Owm.

3awmTa ot neperpys3kn no ToKy: MMeeTcA. [Mepexoa Ha
CUrHan HanpsaxXeHusa.

Honyck npu nsmepenusx: - 0/+ 3 % ot makcumyma

n3mMepsieMol BENUYUHbI (OXBAT MakCMMarnbHbIX TOYEK).
OkpaHupoBaHHbIl kabenb: 0,5 - 1,5 MMm2 / 28-16 AWG.

MakcumanbHas gnvHa kabens: 500 m (3a
WCKITIOYEHNEM NOTEHUMOMETPA).

[MoTeHuMoMeETp nogkntodaeTcs K +5 B, 3azemneHnio n K
nobomy aHanoroBoMy BXOAY:

MakcumaneHoe 3HadeHune conpotueneHms 10 kKOm.
MakcumanbsHas gnvHa kabens: 100 m.

AHanoroBbin Bbixopg (AO)
Tonbko BbIXOAHOE 3HaYeHWe Toka.
CwurHan HanpsXeHus:

* [HOwnanasoH: 0-10 B nocT. Toka.

*  MwuHMManbHas Harpyska Mexay aHarioroBbiM
BbIXogoOM U 3a3emneHnem: 1 kKOm.

* 3awmuTa oT KOPOTKOro 3aMblKaHUS: UMeeTcs.
CwurHan Toka:
¢ [Ownana3soHbl: 0-20 1 4-20 MA nocT. Toka.

* MakcumanbHas Harpyska Mexzay aHanoroBbim
BbIX040M W 3a3emneHnem: 500 Q.

* 3awwuTa oT pa3mblKaHUA Lenu: UMeeTcs.
Honyctumoe oTknoHeHwue: - 0/+ 4 % oT makcumyma

n3mepseMor BENNYNHbI (OXBaT MakCMMarnbHbIX TOYEK).
OkpaHupoBaHHbIl kabenb: 0,5 - 1,5 mm2 / 28-16 AWG.

MakcumanbHasa gnnHa kabensa: 500 m.

Bxoabl Pt100/1000 (PT)

[Ounana3oH Temnepartyp:

* He Huxe -30 °C, 88 Om / 882 Om.

¢« He Bbilwe +180 °C, 168 Om / 1685 Om.

Honyck npy nsmepeHusax: £ 1,5 °C.

Paspeluatowias cnocobHOCTb Npu U3MepeHUN: MeHee
0,3 °C.

ABTOMaTmMyeckoe onpegeneHve guanasona, Pt100 nnu
Pt1000: nmeertcs.

CurHan o HEencnpaBHOCTWN AaTyUKa:. UMeeTCA.

OkpaHupoBaHHbIl kabenb: 0,5 - 1,5 MmZ / 28-16 AWG.

[na kopoTkmMx npoBoAoB ucnons3osatb Pt100.
[0na onuHHbIX npoBogoB ncnons3osatb Pt1000.

GRUNDFOs %
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AcTouyHUKM nuTaHuA
+5 B:

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

* MakcumanbHbIr Tok: 50 MA NOCT. TOKa, TONbKO
nuTaHue.

+ 3awuTa oT neperpysku: UMeeTcs.

24 B:

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

* MakcumanbHbIn Tok: 60 MA NOCT. TOKa, TONMbKO
nuTaHue.

+ 3awwuTa OT neperpysku: UMeeTcs.

Lndposbie Bbixoabl, pene
BecnoTeHumanbHble NepekovaoLLMe KOHTaKThbI.

MwuHuManbHasa Harpyska Ha KOHTaKkTbl BO BpeMsi
ncnonb3oBaHus: 5 B nocT. Toka, 10 MA.

OkpaHunpoBaHHbIl kabenb: 0,5 - 2,5 mm?2 / 28-12 AWG.
MakcumanbHasa anuHa kabensa: 500 m.

Bxoa WwWuHbI cBA3MN
MpoTtokon wuHbl Grundfos GENIbus, RS-485.

OKpaHMpoBaHHbIA 3-XUibHbIN Kabenb: 0,5-1,5 Mm2 /
28-16 AWG.

MakcumanbHasa anuHa kabensa: 500 m.

OMC (anekTpomMarHuTHasi COBMeCTUMOCTb)
Mpumensiembln ctangapt: EN 61800-3.

B npuBenéHHoN HMXxe Tabnuvue nokasaHa kateropus
BbIOpOCOB anekTpoaBuraTens.

C1 COOTBETCTBYET TpeﬁOBaHMﬂM 008 XKWUNbIX PanoHOB.

C3 cooteetcTBYeT TpeboBaHMSM ONst MPOMBbILLNEHHbIX
panoHOB.

KaTeropvm BblaereHua

AnekTpoaBurarenb »
(BT a0 e 20004000 e
0,55 C1 C1
0,75 C1 C1

1,1 C1 C1
1,5 C1 C1
2,2 C1 C1
3 c1 C1
4 C1 C1
55 c3/C1* C1
7,5 c3/C1* c3/C1*
11 - c3/C1*

C1, ecnu ocHalleHo BHELWHUM dunstpom AMC komnaHum
Grundfos.

lMomexoycTonuYnBOCTbL: AnekTpoasuratens
cooTBeTcTBYeT TpeboBaHMAM AN NPOMbILLIIEHHbIX
panoHOB.

[ns nonyvyeHus AoNoNHUTENBHOW MHMOpPMaLnm
obpalanTtecb B komnaHuio Grundfos.

Knacc 3awuTbl

Ctangaprt: IP55 (IEC 34-5).

OononHutensHo: IP66 (IEC 34-5).



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Knacc nsonsauumn
F (IEC 85).

MoTpe6nsemas MOLWHOCTb B pexnme oXuaaHus
5-10 BT.

KabenbHble BBOAbI

Kon-Bo n pa3mep kabenbHbIXx BBOAOB

SneKTPOABMraTenb

0,55-1,5 4 x M20 4 x M20
2,2 1 x M25 + 4 x M20 4 x M20
3,0-4,0 1 x M25 + 4 x M20 1x M25 + 4 x M20
55 1 xM32 + 5 x M20 1 x M25 + 4 x M20
7,5-11 1 x M32 + 5 x M20 1 x M32 + 5 x M20

YpoBeHb 3BYKOBOIro AaBrieHus

Makc. yactoTa YpoBeHb 3BYKOBOIo

AaBneHus
BpalieHus,
AnekTpo- yKazaHHas Ha YacroTa 1ISO 3743
.quElr;Tt]enb bMpMeHHOW B;Eau-le_l:;'lﬂ [aB(A)]
KBT MUH
Tas"“j"e TpéxdasHbie
[Mun™] 3aneKkTpoaBUraTenu
1500 37
2000
0,55-0,75 2000 43
’ ’ 4000 3000 50
4000 60
1500 37
2
11 000 2000 43
’ 3000 50
4
000 4000 60
1500 42
2000
15 2000 47
' 3000 57
4000 4000 64
2000 1500 48
29 2000 55
' 3000 57
4000 4000 64
1500 48
2
3 000 2000 55
3000 60
4
000 4000 69
1500 48
2000
4 2000 55
3000 61
4000 4000 69
1500 58
2000
55 2000 61
’ 3000 61
4000 4000 69
1500 58
2000
75 2000 61
’ 3000 66
4
000 4000 73
3000 66
1 4000
4000 73

3awuTa anekTpogBuraTtens

BHelwHsAs 3alnTa anekTpoasuratens He TpebyeTtcs.
OnekTpoaBuratenb OCHaLEH TEeMNSIOBOW 3aLlMUTON OT
MeLIEHHO HapacTarLuX Neperpy3ok n 6roKMpoBKU.

OdononHutenbHaA 3awunTa

Takue BbIKIoYaTeny AOMKHbI UMETb MapKNPOBKY
cnegyowmMmyn cumBoJiaMi:

CnegyeT yunTbiBaTb CyMMapHbIN TOK yTEYKM BCEro
anekTpoobopyAoBaHNsS B MeCcTe YCTaHOBKMW. [laHHbIe O
TOKe YTe4Ku aneKkTpoasuratens cM. B pasgene Tok
ymeuku Ha cTp. 129.

[aHHOe n3genne MoXeT Bbi3BaTb MNOCTOSHHbLIA TOK B
npoesoAe 3alNTHOro 3aseMsieHu4.

3awumTa oT NOBbLILWEHHOIO U MOHMXEHHOro
Hanpsi>keHns

[MOBLILLEHHOE U MOHWXKEHHOE HaMpPSKEHUS MOTYT
BO3HMKHYTb B pe3ynbTaTe HecTabunbHoro
3HeprocHabXxeHust UnNn otkasa yctaHoBku. Ecnu
HanpsXeHne BbIXOAWUT 3a Npeaerbl 4onyCTUMOro
AvanasoHa, aMeKkTpoaBuraTenb OCTaHaBNMBAETCS.
OnekTpoasuratenb aBTOMaTUYECKN NOBTOPHO
3anyckaeTcsl, korga HanpshkeHue Bo3BpallaeTcs B
[OonyCcTUMbIN AManas3oH. Takum obpasom,
OOMNONHUTENbHOE 3aLlLMTHOE pene He TpebyeTcs.
MpumeyaHue. DnekTpoasuraTens 3almLLEH OT NOMEX
B pe3ynbrate NepexoaHbiX NpoLecCoB CO CTOPOHbI
NUTaIOLLEro HANPS)KEHUSI COrMacHo cTaHaapTy

EN 61800-3. B paroHax C BbICOKOM rpO30BOM
aKTUBHOCTbIO PEKOMEHAYETCSA YCTAaHOBKA BHELLHEWN
MOJSTHME3aLUThI.

3awuTa ot neperpyskm

B cnyyae npeBbileHNs BEPXHEro Npefena Harpysku,
aMeKTpoaBuraTesns aBToMaTUYECKN KOMMNEHCUpyeT
NpeBbllIeHNe, CHUXAaA YacToTy BPpaLLeHUs Unu
OCTaHaBMNMBasiCb, €C1 NPEBbILLEHNE Harpy3Ku
coXpaHsieTcs.

OnekTpoaBuUraTernib 0CTaéTCs BbIKMOYEHHbIM B
TeYeHue HeKOTOPOro 3aaHHOro nepmnoaa Bpemeru. Mo
NCTEeYEeHNN STOro UHTepBana anekTpoaBuraTenb
aBTOMaTU4YeCcKku nepesanyckaeTtcs. 3awuTa ot
neperpysku npegoTepallaeT NoBpexaeHme
anekTpogsurartens. Takum obpa3om, AONONHUTENbHAs
3alnTa He TpebyeTcs.

3awuTa oT neperpesa

OneKTPOHHbI BNoK OCHaLLEH BCTPOEHHBIM AATYNKOM
Temnepartypbl ANs AOMNOMHUTENbHOW 3awwmnTel. Ecnn
TemnepaTtypa npeBbllLaeT onpeAenéHHbI YpOBEHb,
anekTpoaBuraten aBTOMaTn4eckn KOMMEHCUPYeT 31O
NpeBbILLIEHNEe, CHUXasa 4acToTy BpalleHus nunm
OoCTaHaBnMBasACb, €CNN TeMnepaTypa NpoaomKaeT
BO3pacTaTb. OnekTpoaBuratens octaércs
BbIKIIOYEHHbLIM B TEYEHNE HEKOTOPOro 3a4aHHOro
nepuoga BpemeHu. 1o ncteyeHun aToro nHTepsana
aneKkTpoaBuratenb aBToMaTU4Yeckn nepesanyckaeTcs.

GRUNDFOS %
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3awumTa ot acummeTpun das

TpéxdasHble anekTpoasurateny Heobxoanmo
noaKnioYaTh K UCTOYHUKY NMUTAHUSA B COOTBETCTBUM C
IEC 60146-1-1, knacc C. 310 0b6ecneynt KOppeKkTHYIo
paboTy anekTpoaBuratens npu acuMMmeTpuu cas.
Takxe 9TO rapaHTUPYET AONTUIA CPOK CryXObl
KOMMOHEHTOB.

MakcnmanbHoOe Konn4yecTBo NYCKOB U
OCTaHOBOB

KonunyecTBo NyckoB U OCTaHOBOB Hacoca MyTéM
noJayn 1 OTKIIOYEHUS MUTAILLENO HANPSIKEHUS He
[JOIMKHO MpeBbILLATh YeTbIpEX pas B Yac.

Mpwv nofaye anekTponuTaHWUs 3anyck Hacoca
OCYLLECTBNAETCSA NPUONM3NTENBHO Yepes 5 c.
Ecnu TpebByeTcs Gonee yactoe BKIIOYEHME 1
BbIKITIOYEHME HAacoca, Heo6X0aAMMO UCMONb30BaTb BXOL,
NSl BHELLHEro curHana nycka/octaHoBa npw
BKITIOYEHWUM UMW BbIKIMIOYEHUM Hacoca.

Mpw 3anycke ¢ NOMOLLbIO BHELIHETO
[ABYXMO3VLMOHHOTO BbIKMOYATENS HACOC HAYMHaeT
paboTaTb HEMEANEHHO.

Cxembl ANEeKTPpu4YeCckKkux Coep,VIHeHVIVI
TpexdasHoe nuTaHue:

; L1
I

1 L2

TMO05 3942 1812

L3
S
Puc. 150 [Npumep KNEMMHOrO NOAKMIOYEHUS C BHELUHUM

BbIKMOYaTenem, npegoxpaHutenem m
[OMNONMHUTENbHOM 3aLWUTON

Knemmbl coeanHeHun

OnucaHusa n 0630pbl KNEMM COEANHEHUN B JAHHOM
pasgene NpUMeEHUMbI U K ogHOMa3HbIM, U K
TpéxdasHbIiM anekTpoaBuraTensm.

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Knemmbl coeaMHeHM, pacluMpeHHbIN
dyHKUMOHanbHbIN moaynb FM 300

PaclimpeHHbIn yHKLMOHANbHbIN MOZY b
NOCTaBnNAETCs TONbKO B Ka4eCTBE AONONHUTENLHOro
obopynoBaHus.

PaclwimpeHHbIn Mmogynb nMeeT cneayoLime
BO3MOXXHOCTW MOAKMIOYEHNS:

* TpW aHanoroBbiX BX0OAa;
* OAVH aHanoroBbli BbIXO;
* [Ba BblAEMNEeHHbIX UM(POBLIX BXOAA;

¢ [ABa HacCTpaunBaeMblX LI,VId)pOBbIX BXo4a Unun Bbixoaa
C OTKPbITbIM KONJIEKTOPOM;

- paBa Bxoga Pt100/1000;

* [OBa Bxoga gatuuka LiqTec;

e [Ba BbIXOAa CUrHanbHbIX pene;
* coeauHeHne GENIbus.

Cwm. puc. 151.

Mpumeuanue: Lindpposort Bxoa 1 yctaHOBMEH Ha
3aBofe M CnyxuT Ang nycka/octaHoBa, pa3oMKHyTas
uenb - ANs ocTaHoBa.

Mexay knemmamu 2 1 6 Ha 3aBoge bbina ycTaHoBneHa
nepemMblyka. CHUMUTE NepPeMbIYKY, eCnu LudgpoBoi
Bxoa 1 OyaeT ncnonb3oBaTbCH B KAYE€CTBE BHELUHErO
nycka/ocTaHoBa Unu Ans Kakon-rnmbo MHOW BHELLHEN
DyHKLMN.
* Bxopabl 1 BbIxoAabl
Bce Bxoabl 1 BbIXOAbl M3HYTPU U30NMPOBaHbI OT
NOAKMIOYEHHbIX K 9NEKTPOCETU YacTemn npu NnoMoLLm
YCUNEHHOW U30NALUN N ranbBaHNYECKN
N30N1POBaHbl OT APYrux Lenen.
Ha Bce knemMmbl CMCTEMbI YNpaBneHus noaaéTcs
3alMTHOE CBEpXHU3Koe HanpsxeHune (PELV), aTto
obecneynBaeT 3awmTy OT YAapOB TOKOM.
* Bbixoabl cCUrHanbHoOro pene

— CurHanbHoe pene 1:
LIVE:
Jonyctnmoe HanpsixeHue nutaHus - o 250 B
nepem. Toka.
PELV:
Bbixog ranbBaHU4eCKM U30NMPOBaH OT APYruX
uenen. Takum o6pas3omM, Ha BbIXO4 MOXET ObITb
nogaHo paboyee unu 3aWMTHOE CBEPXHU3KOE
HanpsikeHue.

— CurHanbHoe pene 2:
PELV:
Bbixog ranbBaHUYeCKM U30NMPOBaH OT APYruX
uenen. Takum ob6pa3om, Ha BbIXOA MOXET ObITb
nogaHo paboyee unu 3aWMTHOE CBEPXHU3KOE
HanpsXeHue.

* CeTteBoe nutaHue, knemmbl N, PE, L nunn L1, L2,
L3, PE.
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Mp¥ NCNONb3OBAHUM BHELUHETO UCTOYHUKA NUTaHUs HEOBXOAMMO
NpeaycMoTpeTb COEANHEHME C 3a3EMIIEHNEM.

Puc. 151 Knemmbl coegnHenun, FM 300 (gononHuTensHo)

TMO5 3509 3512

*

Knemma Tun OnucaHue

NC HopmanbHO 3aMKHYTbI

KOHTaKT

C1 YHuBepcanbHbIn CuruantHos pene 1
LIVE unu PELV

NO HopmanbHo

Pa30MKHYTbIN KOHTaKT
NC HopmanbHO 3aMKHyTbIV
KOHTaKT c 5
— UrHanbHoe pene
C2 YHuBepcanbHbIn TonbKko PELY
NO HopmansHo
Pa30MKHYTbIN KOHTaKT

18 3emns 3emns
Lindposoit Bxoa/Bbixoa,
HacTpauBaeMbli.
OTKpbITbIV KONNekTop:

" Dl4/0C2 Makc. HanpsbxeHune 24 B,
pe3ncTuBHas Unu
WHOYKTMBHAs Harpyska.

19 Pt100/1000, Bxop 2 Bxop pnatumnka Pt100/1000

17 Pt100/1000, Bxopg 1 Bxog matumka Pt100/1000
AHanoroBbIf BbIX0A:

12 AO 0-20 mA / 4-20 MA
0-10B

9 3emns 3emnsa
AHanoroBbIf BXOA:

14 Al3 0-20 mA / 4-20 MA
0-10B

1 DI2 Lindposoi Bxoa,
HacTpauBaembln

. Bxop patuuka LigTec

21 Bxopa 1 patumka LigTec Benblil 1posoa
3emns

20 3emns KopunyHeBbIn 1 YepHbI
npoBsog

22 Bxopa 2 patuuka LigTec Bxon parumka LigTec
lony6oit npoBop,
Lincdpposoi Bxoa/Bbixon,
HacTpamBaembli.

10 DI3/OCH OTKpbITBIN KONNEKTOpP:
Makc. HanpsixeHue 24 B,
pesncTuBHas unu
VHOYKTMBHAs Harpyska.
AHanorosbIv BXoq:

4 Al1 0-20 mA / 4-20 mA
0,5-35B/0-5B/0-10B

DI Lincdpposon Bxog,
HacTpanBaembli

5 +5B MutaHne k noTeHLMoOMeTpy
N AaTunky

6 3emns 3emns

A GENIbus, A GENIbus, A (+)

Y GENIbus, Y GENIbus, 3emns

B GENIbus, B GENIbus, B (-)

3 3emns 3emns

15 +24 B MutaHne

8 +24 B MutaHne

26 +5B MnTaHne K NoTeHuMomeTpy
N AaTunky

23 3emns 3emns

25 GDS TX Bbixoa undposoro gatynka
Grundfos

24 GDS RX Bxopa undpoBoro gatymka
Grundfos
AHanoroBbI BXoA:

7 Al2 0-20 mA / 4-20 mA

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

GRUNDFOS %
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AnektpoaBuratenum MGE mowHocTbO
15-22 kBT, 2-nontocHble n 11 - 18,5 kBT,
4-nonrcHble

OnekTtpoagsuratenu Grundfos MGE 100, MGE 112,
MGE 132, MGE 160 n MGE 180 obnapgatot
cneayowmMMm 0cobeHHOCTAMMU:

* TpexdasHbln pasbeM NUTaHUS.

* TpexdasHble aCUHXPOHHbIE MHAYKLMOHHbIE
ABUraTenu ¢ KOpoTko3amMKHYTOW OOMOTKOW,
paccynTaHHble B COOTBETCTBUN C TEKYLLMMU
TpeboBaHusamun IEC, DIN n VDE u cTtaHgapTamu.
OnekTpoaBuraTenu ocHalleHbl npeobpasoBaTenem
4YacTOTbl U PErynsiTopom
nNponopunoHansHo-nHTerpansHoro tuna (M).

* Wcnonb3yoTcs Ana HenpepbIBHOrO yrnpaBneHns
yacToTon BpaweHusa E-Hacocos Grundfos,
BblMycKkatoTcs MoLHocTbo oT 11 go 18.5 kB,
4-NoONtOCHbIE N MOLLHOCTLIO OT 15 Ao 22 kBr,
2-nontocHbIEe.

HanpsikeHne nutaHus

3 x 380-480 B - 10 %/+ 10 %, 50/60 'y, 3awnTHOE
3aseMneHue.

Pe3epBHbIN NpegoxpaHuTenb

MowHoCTb aneKkTpoaBuraTens MakcumanbHbIW TOK

[kBT] npepoxpaHuTtens [A]
11 26
15 36

18,5 43
22 51

Mcnonb3yloTca cTaHaapTHbIe nnaBkve
npegoxpaHuTenu, a Takxke 6bICTpO cropatowme
npeaoxpaHUTeny Unu NpegoxpaHUTenn ¢ 3aepXKon
cpabatbiBaHUS.

ToK yTeuku

MowHocTb anekTpoaBurarens

[KBT] Tok yTeuku [MA]

11-22 >10

ToK yTeukn namepserca B COOTBETCTBUM C
EN 61800-5-1.

Bxoa/Bbixon

Myck/ocTaHoB

* BHewHun 6ecnoteHumnanbHbIN NepeknoyaTens.
HanpsikeHue: 5 B nocT. Toka.
Tok: meHee 5 MA.
OkpaHupoBaHHbIi kabenb: 0,5 - 1,5 MMm2 / 28-16
AWG.

LUncposon Bxop

* BHewHuin 6ecnoteHumnanbHbl NepeknoyaTens.
HanpsokeHue: 5 B nocT. Toka.
Tok: meHee 5 MA.
OkpaHupoBaHHbIi kabenb: 0,5 - 1,5 MMm2 [ 28-16
AWG.

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

CurHanbl yCTaHOBJIEHHbIX 3Ha4YeHUN

* [loTeHuynomeTp
0-10 B nocT. Toka, 10 KOM (4epes3 BCTPOEHHbIN
WCTOYHUK HanpsikeHus).
OkpaHupoBaHHbIl kabenb: 0,5-1,5 Mm2 / 28-16
AWG.
MakcumanbHasa anuHa kabensa: 100 m.

+ CwvrHan HanpsixeHus
0-10 B nocT. Toka, R ; 50 kOm.
Honyctumoe otknoHeHue: + 0 %/- 3 % npu makc.
cUrHane HanpsbkeHusl.
OkpaHupoBaHHbIl kabenb: 0,5-1,5 Mm2 / 28-16
AWG.
MakcumanbHas gnvHa kabensi: 500 m.

» Curnan Toka
0-20 mMA/4-20 MA nocT. Toka, R; = 175 Owm.
Honyctumoe otknoHeHue: + 0 %/- 3 % npu makc.
TOKOBOM cUrHarne.
OkpaHupoBaHHbIl kabenb: 0,5-1,5 Mm2 / 28-16
AWG.
MakcumanbHas anvHa kabens: 500 m.

CurHanbl gaTymka

* CwvrHan HanpsixeHus
0-10 B nocr. ToKka, R; > 50 kOM (4epe3 BCTPOEHHbIN
NCTOYHUK HanpshKeHus).
Honyctumoe otknoHeHue: + 0 %/- 3 % npu makc.
CUTHane HanpsXXeHus.
OkpaHupoBaHHbIl kabenb: 0,5-1,5 Mm2 / 28-16
AWG.
MakcumanbHas gnvHa kabensi: 500 m.

» Curnan Toka
0-20 mMA/4-20 MA nocT. Toka, R; = 175 Om.
Honyctumoe otknoHeHue: + 0 %/- 3 % npu makc.
TOKOBOM cCUrHarne.
OkpaHupoBaHHbIl kabenb: 0,5-1,5 Mm2 / 28-16
AWG.
MakcumanbHas anvHa kabens: 500 m.

+ OnekTponuTaHue gatyuka
+24 B nocrt. Toka, makcumym 40 MA.

Bbixoa curHana

» bBecnoteHumnanbHbI NEPEKUAHON KOHTAKT.
MakcumansHasa Harpyska koHTakTa: 250 B
nepemMeHHoro Toka, 2 A.

MuHumanbHas koHTakTHas Harpy3ka: 5 B noct.
ToKka, 10 MA.

OkpaHupoBaHHbIl kabenb: 0,5-1,5 Mm2 / 28-16
AWG.

MakcumanbHas anvHa kabens: 500 m.

BXOA LLIMHbI CBA3U

MpoTtokon wuHbl Grundfos GENIbus, RS-485.
OkpaHupoBaHHbIl kabenb: 0,5 - 1,5 mMm2 / 28-16 AWG.
MakcumanbHasa anuHa kabensa: 500 m.



NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

OMC (aneKTpomMarHuTHas
coBMecTuMmocThb) no EN 61800-3

AnekTpo-
ABuratens Momexoammuccus / noMexoycToM4mBOCTb
[xBT]

" HaBepeHHble  n3nyvyaemble Nnomexu:

15 [aHHble anekTpoABuraTenu oTHocsATca k kateropumn C3,
18,5 yTo cooTBeTcTByeT CISPR11, rpynne 2, knaccy A, n

29 yCTaHaBNM1BalOTCS B MPOMbILLIIEHHbIX paloHax

(BTOpPOI ypOBEHD).

Mpu ocHaLLeHUN BHELLIHUM (DUIETPOM MOAABMNEHUs
OMIM Grundfos anekTpoaBMraTenu oTHOCATCS K
kateropun C2, yto cootBetcTByeT CISPR11, rpynne 1,
knaccy A, U MOryT BbiTb YCTAHOBIEHbI B XUMbIX
panoHax (NepBblil ypoOBEHD).

MNMpu ycTaHoBKe anekTpoAaBuUrarenein
B XWUMbIX paloHax MoryT
notpe6oBaTbLCA AONONHUTENbHbIE
Mepbl, MOCKONbKY
aneKkTpoAaBUraTenu MoryT
BbI3blBaTb pagnonomexm.

MpumeyaHue:

NMomexoycTONYMBOCTDL:
OnekTpoaBuUraTenu oTBeyatoT TPe6oBaHNAM K yCIIOBUAM
3KCnnyaTaummn NepBoro 1 BTOPOro YPOBHS.

3a gononHuTenbHon nHgopmaumen ob
3NeKTPOMarHMTHOM COBMECTUMOCTU oBpaTuTech K
pasgeny 11. OMC (anekmpomazHuUmMHas
coemMecmumMocms).

CteneHb 3alnThbI
CraHpaprt: IP55 (IEC 34-5).

Knacc usonauum
F (IEC 85).

TemnepaTypa okpyxatoLien cpeabl
Bo Bpems akcnnyatauuu: ot -20 go +40 °C.

Bo Bpemsi xpaHeHusa nnun TpaHCnopTUPOBKK: OT -25 Ao
+70 °C.

OTHOCUTenbHasA BNaXHOCTb
Makcumym 95 %.

ypOBeHb 3BYKOBOIro naBJrieHusA

YacToTa BpalweHus,

AnekTpo- . YpoBeHb 3ByKOBOro
yKa3aHHas Ha 3aBOACKOW
ABuratenb Ta6nuaKe AaBneHus
[xBT] - [aB(A)]
[MuH™"]
1" 1400-1500 54
1700-1800 59
1400-1500 54
15 1700-1800 59
2800-3000 65
3400-3600 70
1400-1500 65
1700-1
18,5 00-1800 69
2800-3000 69
3400-3600 74
22 2800-3000 73
3400-3600 78

3awuTa anekTpogBuraTens

BHelwHsAs 3alnTa anekTpoasuratens He TpebyeTtcs.
OnekTpoaBuratenb OCHaLEH TEeMNSIOBOW 3aLlMUTON OT
MeLIEHHO HapacTarLuX Neperpy3ok n 6rokKnpoBKu,
TP 211 B cooTtBetcTBUU ¢ IEC 34-11.

[JononHuntenbHaa 3awunTta

Takue BbIKMOYATENMN OOMKHLI UMETH MAPKUPOBKY
CreayoLmMmMn CUMBOIaMM:

CnepyeT yuntblBaTb CYMMapHbI TOK yTEYKN BCErO
3nekTpoobopyAoBaHNS B MecTe YCTaHOBKW. [laHHbIe O
TOKe YyTe4Ku aneKkTpoaBuratens cM. B pasgene Tok
ymeydku Ha cTp. 134.

[aHHOe n3genune MoXeT Bbi3BaTb NOCTOSHHbLIA TOK B
nposoge 3allnNTHOro 3a3eMieHna.

3awuTa oT NOBbLIWEHHOr0 U NOHMXKXEHHOro
Hanps>xeHunsa

[MOBbILLIEHHOE U NOHWXKXEHHOE HaMpPsKeHUs MOTyT
BO3HWKHYTb B pe3yrnbTaTe HecTabunbHoro
3HeprocHabXxeHnst UNu oTkasa yctaHoBku. Ecrniun
HanpsXeHne BbIXOAWUT 3a Npeaerbl 4onyCTUMOro
AvanasoHa, aMeKTpoaBuraTenb OCTaHaBNMBAETCS.
OnekTpoasuratenb aBTOMaTU4ECKN NMOBTOPHO
3anyckaeTcs, korga HanpshkeHue Bo3BpallaeTcs B
[OonyCTUMbIN AMana3oH. Takum obpasom,
OONOMHUTENbHOE 3alUUTHOE pene He TpebyeTcs.
MpumeyaHue. DnekTpoaBuraTens 3almLEH OT NOMEX
B pe3ynbTare NepexofHbIX NPOLLECCOB CO CTOPOHbI
NMUTaOLLEro HAaNPS>)KEHUSI COrMacHo cTaHaapTy

EN 61800-3. B paroHax C BbICOKOW rpO30BOM
aKTMBHOCTbK PEKOMEHOYETCSl YCTAaHOBKA BHELLHEN
MOJTHME3aLUTbI.

3awuTa oT neperpysku

B cnyyae npeBbileHNs BEPXHEro Npefena Harpysku,
aneKkTpoaBuraTesi aBTOMaTUYECKN KOMMNEHCUpyeT
NpeBbllIeHMe, CHUXasA YacToTy BpalLeHWs Unu
OCTaHaBNMBasiCb, €CN NPEBbILLEHNE Harpy3Ku
coxpaHsieTcsl.

AnekTpoaBurartens 0CTaéTcs BbIKMHOYEHHbIM B
TeYyeHWe HEKOTOPOro 3ajaHHOro nepuoaa BpeMeHu. Mo
MCTEYEHUN BTOTO MHTEpBarna arfekTpoaBuraTens
aBTOMaTW4ecku nepesanyckaercs. 3awurta ot
neperpyskv NpegoTepalLaeT NnoBpexaeHve
anekTpoasuratensi. Takum o6pa3om, AONONHUTENbHAs
3almTa He TpebyeTcs.

3awuTa oT neperpesa

OneKTPOHHbI BNoK OCHaLLEH BCTPOEHHBIM AATYMKOM
Temnepartypbl AN AOMNOMHUTENbHOW 3awwmnTel. Ecnn
Temnepartypa npeBsbllLiaeT onpeAenéHHbI YpOBEHb,
anekTpoaBuraten aBTOMaTn4eckn KOMMEHCUpPYeT 310
npeBbIEHNe, CHMXas YacToTy BpaLLeHUs unu
OCTaHaBMNMBasiCb, ecny Temnepartypa npogosxaet
BO3pacTaTb. OnekTpoaBuratens octaércs
BbIKMIOYEHHbBIM B TEYEHMNE HEKOTOPOro 3af4aHHOro
nepuoga spemeHu. 1o ncteveHun aToro nHTepsana
aneKkTpoaBuratenb aBToMaTU4Yeckn nepesanyckaeTcs.

GRUNDFOS %
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3awumTa ot acummeTpun das

TpéxdasHble anekTpoasurateny Heobxoanmo
noaKnioYaTh K UCTOYHUKY NMUTAHUSA B COOTBETCTBUM C
IEC 60146-1-1, knacc C. 310 0b6ecneynt KOppeKkTHYIo
paboTy anekTpoaBuratens npu acuMMmeTpuu cas.
Takxe 9TO rapaHTUPYET AONTUIA CPOK CryXObl
KOMMOHEHTOB.

MakcnmanbHoOe Konn4yecTBo NYCKOB U
OCTaHOBOB
KonunyectBo MyCKOB U OCTaHOBOB HacocCa I'IyTéM

nodayn u OTKIHYEHUS NMUTAIOLLETO HaMNpPsXKeHUs He
[OOMKHO MpeBbIWAaTh YeTbIpEX pa3 B vac.

Mpu nogaye aneKkTponNUTaHMs 3anyck Hacoca
ocyulecTensieTca npubnusntensHo Yyepes 5 c.

Ecnu TpebyeTtca Gonee yacToe BKIOYEHME U
BbIKIIOYEHME Hacoca, HeOBX0AMMO MCMOSb30BaTh BXOA,
ANS BHELWHEro curHana nycka/octaHoBa npu
BKITIOYEHWUM UMW BbIKIMIOYEHUM Hacoca.

Mpw 3anycke ¢ MOMOLLbIO BHELIHETO
[ABYXMO3WULUOHHOIO BbIKNOYATENS HACOC HaYMHaeT
paboTaTb HeEMeareHHo.

Cxema coeguHeHun, 11-22 kBT

3 x 380-480 B - 10 %/+ 10 %, 50/60 'y

BHewwHWn BbIkNOYaTeNb
_____ Makc. 26/51 A _ T

L — — Lt
2 —! Y30 L_——y L 3
L3 — — L3 E
PE—~ " " &
o
o
G-
Z

Puc. 152 Cxema coeguHeHuin, TpexdasHbole
anektpoasuratenn MGE, 11-22 kBt

GRUNDFOs %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Opyrve noakntovyeHus

MpumeyaHue: B kayecTBe Mepbl NPegoCTOPOXHOCTU
npoBoga, KoTopble He0b6XoAMMO MoaKmno4aTh K
yKasaHHbIM rpyrnnam CoOeAUHEHWN, crieayeT TwaTenbHO
n3onuMposaTtb No BCEWN ANUHE.

Mpynna 1: Bxoabl

» 3anyck/ocTaHoB, Knemmbl 2 n 3

* uudposon BxoA, knemmbl 1 1 9

* BXO[ YCT@HOBMNEHHOro 3Ha4yeHus, knemmbl 4, 5 1 6
e BXOQA gaTyuka, Knemmbl 7 1 8

< GENIbus, knemmbl B, Y 1 A.

Bce Bxogbl (rpynna 1) nsonmposaHbl oT
NOAKMIOYEHHbIX K 3NIEKTPOCETM TOKOMPOBOASALLNX
YyacTen anekTpoobopyaoBaHNS C MOMOLLbH YCUITEHHOW
N30MALMN N ranbBaHUYECKN N30NMPOBaHbI OT APYrnx
anekTpouenen.

Ha Bce knemmbl CMCTEMBI YNpaBrneHus nogaércs
3alMTHOE CBEPXHU3Koe HanpshkeHune (PELV), ato
obecneymBaert 3alWnNTy OT YAAPOB TOKOM.

* pynna 2: Beixop (curHan pene, knemmbl NC, C,
NO).
Bobixoa (rpynna 2) ranbBaHWYeCku U3onmMpoBaH oT
apyrux anektpouenei. Takum ob6pa3om, Ha BbIXxod
MOXeT ObITb NogaHo paboyee UnNu 3aWwmTHOE
CBEPXHU3KOE HanpsikeHue.

+ Ipynna 3: CeTteBoe nutaHue (knemmsl L1, L2, L3).
lanbBaHU4eckasn pasBsa3ka JOMKHa oTBevaTb
TpeboBaHMAM YCUINEHHON M30NSALMM COrMacHo
ctangapty EN 61800-5-1, Bkntovas TpeboBaHus no
ONVHEe NyTW TOKa YTEYKM M JOMyCKaM.

o1ov 1 Lincdposoii Bxoa }
t20mA o% 9: "3emns" Kopnyc)‘

\

\

\ 8:+24 B

[ T-h 1,0 7: Bxon patymka |

1 T B: RS-485B ‘
o[ofo DDDD Y: OkpaH =

}BYA 718l9]1 A: RS-485A }g

3

7777777777777777 Q

r sToP 6: "3emns" (Kopnyc)‘ -

~

\ e 5:+10 B

\ 4: Bxop |

‘ 0/4- 2“'""(5““‘" o YCTAHOBMNEHHOTO |

‘ CL L‘ 3Ha4YeHus ‘

\ \

o[o[ofo[a]3: "3emna" (kopnyc)
615]4]312]2: Myck/ocTaHOB

TMO03 8608 2007

Puc. 153 Knemmbl coeanHeHunn
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NBE, NBGE, NKE, NKGE

NaeHTudukaums
dyHKLUMOHaNbLHOro moayna

Mogayrnb MOXHO MAEHTUPULUPOBATL OOAHUM U3
crneaymoumx cnocobos:

Grundfos GO

BbibepuTe MeHto "YcTaHOBNEHHbIE MOAYNU" B OKHE
"CocTosiHuMe".

Oucnnen Hacoca

Ecnu Hacoc o6opyaoBaH pacluMpeHHON NaHenbo
ynpaeneHus, BbibepmuTe MeHio "YCTaHOBNEHHbIE
mogynu" B okHe "CocTosiHue".

PupmeHHasn Tabnuuka aneKkTpoaBuratensa

YCTaHOBMNEHHBIV MOAYMb MOXHO UAEHTUHMLMPOBATL
no cdoupmMeHHoOM Tabnuuke anekTpoaBuraTens.
Cwm. puc. 154.

VARIANT

FM :

——

>

2/

N
—— =

Puc. 154 WpeHTudumkauns dyHKUMOHANBHOTO MoAyns

TMO06 1889 3314

WcnonHeHne OnwucaHue
FM 200 CraHaapTHbINA PyHKLMOHANbHbIN Moaynb
FM 300 PaclumpeHHbIn OyHKLMOHaNbHbIA Moaynb

GRUNDFOS
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NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

11. OMC (aneKkTpomMarHuTHasi COBMeCTUMOCTbD)

AneKTpoMarHuTHas
COBMECTUMOCTb M NpaBuUJibHas
yCTaHOBKa

O6wue ceBegeHus

BospacTatouiee npMMmeHeHne anekTpnyecknx /
3MNEKTPOHHbBIX YCTPONCTB YNpaBreHNs 1 3NeKTPOHHOTO
obopynoBaHus, Bknoyas MIK 1 komnbloTepbl BO BCEX
obnacTtax 6usHeca, TpebyeT COOTBETCTBUSA ITUX
n3genuin AencTByoLWUM CTaHgapTam
aneKTpoMarHUTHom coBMecTumMocTu. Heobxogmmo
y6eanTbca B NpaBUNbHOCTY MOHTaXa.

HacTosiwminm pasgen nocesileH 3Tol npobneme.

YTo Takoe aneKTpoMarHuTHas
COBMECTUMOCTb?

OnekTpomMarHMTHasi COBMECTUMOCTb - 3TO
CMOCOBOHOCTb 3MEKTPUYECKOrO UMK 3MEKTPOHHOTO
yCcTpouncTBa (PYHKUMOHNPOBATL B JaHHOMN
3NEKTPOMAarHUTHOW cpefie, He MeLlasi OKpYy>KaroLmm
YCTPOMCTBaM, 1 6€3 NOMEX CO CTOPOHbI OKPYXXaLLMX
YCTPOWCTB. QneKkTpoOMarHuTHas COBMeCTUMOCTb
00bIYHO pas3gensaeTca Ha MOMEX03MUCCUIO U
NMOMEXOYCTOWYUBOCTb.

Momexoamuccusa

Momexoamuceusa onpegensieTcs kak
3MNEeKTPOMarHUTHbIN LUYM, U3Ny4yaeMblii YCTPONCTBOM
BO BpeMsi paboTbl, KOTOPbIN MOXET CHU3UTb
hbyHKUMOHANBHOCTb APYINX YCTPOWCTB UMW HapyLUTb
paaMo4acToTHble KOMMYHMKaUWK, BKNoYas pagumo /
TenesngeHue.

MomexoycTonumBOCTb

[MomMexoycTON4TBOCTb OTHOCUTCS K CNOCOBHOCTH
yCTponcTBa (PYHKUMOHNPOBATL, HE3aBUCMMO OT
HanNUuus anNeKTPUYECKoro UMM 3NeKTPOMarHMTHOro
Wwyma, Hanpumep, Lyma UCKPEHMS OT KOHTaKTOpOB
UNN BbICOKOYACTOTHbIX MOMEn OT pasnmyHbIX
nepenaTymMkoB, MOOUIBbHBIX TENEEOHOB U Np.

GRUNDFOs %

E-Hacocbl u ANeKTpoMarHnTHas
COBMEeCTUMOCTb

Bce E-Hacockl Grundfos cepTudmumnpoBaHbl B
COOTBETCTBMM C NpaBunamu mapkunposkun CE- n C-,
yKasbiBatoLlen, 4To nsgenue paspaboTaHo B
cooTBeTcTBUKN C TpeboBaHusmn EMC,
yctaHoBneHHbiMn EU (EBponeinckuin cotos) un
3akoHogatenbcTBoM ABcTpanuu / HoBon 3enanguu.

EMC n CE c€

Bce Hacocbl cOOTBETCTBYIOT TpeboBaHMAM [MPEKTUBbI
006 anekTpomarHuTHor coBMmectumocTn 2004/108/EC un
NPOLUNN UCMNbITAHUSA B COOTBETCTBUMN CO CTaHO4ApTOM
EN 61800-3. Bce Hacocbkl cHabxeHbl hunsTpamm
pafAMoYvacTOTHBIX MOMEX U BapucTopamu Ha BXxoae
NUTaHUs ANs 3aWwnTbl ANEKTPOHUKN OT BCMECKOB
HanpsKeHWst U Wyma, NPUCYTCTBYHIOLLIETO B CETH
nuTaHusa (NoMexoycTon4mMBocCTb). B To e Bpems
(UNBTP OrpaHUYUT KONIMYECTBO ANEKTPUYECKOTO
WyMma, KOTopbli n3nyyaet E-Hacoc B ceTb NUTaHus
(nomexoamuccusn). Bce octanbHble BXoabl
3NEKTPOHHOro YCTPOWCTBA Takxke OyayT 3aliniieHbl OT
BCMJIECKOB U LUyMa, KOTOPbIA MOXET NOBpeanTb Unm
HapywuTb paboTy ycTpolcTBa.

Kpome Toro, mexaHuyeckasi U afeKTpoHHas YyacTb
pa3paboTaHbl Tak, 4Tobbl ycTponcTBO paboTano
CYLLECTBEHHO HUXEe ONpeaeneHHOro YypoBHs
N3nyyaeMblX 3NEeKTPOMarHUTHbLIX MOMEX.

Mpepnensl, B KOTOPbIX UcnbITaHbl E-Hacockl,
nepeumncnexnol B ctaHgapte EN 61800-3.

Fne yctaHaBnuBaTtb E-Hacocbi?

Bce E-Hacocbl ¢ geuratenamu MGE MoXHO
NCnornb30BaTh B XMUIbIX 30HaX (NepBbln Knacc
OKpYy>XaloLen cpefbl) 1 B NPOMbILLNEHHbIX 30HaX
(BTOpOM KNacc okpyxatoLen cpeabl) ¢
onpeAeneHHbIMN OrpaHNYeHAMMN.
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Y10 03HauYaeT nepBbIN U BTOPOM KNacc
OoKpyXatoLlien cpeabl?

K nepBoMy knaccy okpyxatoLen cpefbl (Kunas 3oHa)
OTHOCATCS YCTAHOBKM, HaMpsIMYyt0 MOAKIOYEHHbIE K
CeTV NUTaHUS HU3KOTO HaMpsXXeHUs, KoTopas
npegHa3HayeHa ang nNMTaHns XunblX AOMOB.

Ko BTOpoMy knaccy (MpOoMBbILLIIEHHbIE 30HbI) OTHOCATCS
YCTaHOBKW, KOTOPbIE HE MOAKITIOYEHbI K CETU NMUTaHUS
HM3KOrO HanpsHKeHUs!, KoTopas npeaHasHadeHa ans
MUTaHUS XUMbIX JOMOB.

YpoBeHb 3MEeKTPOMarHMTHLIX MOMEX MOXET 6biTb
HaMHOrO Bhbllle, YeM B NepBOM Kracce.

EMC n
C-mapkunpoBKa 0

Bce E-Hacocbkl ¢ HaHECEHHbBIM NTOroTUMNOM
C-MapK1MpoBKM COOTBETCTBYIOT TpeboBaHUAM
3NEKTPOMarHMTHOW COBMECTUMOCTU, NMPUHATBLIM B
AscTtpanuun n Hoson 3enangun.

CepTtudmkaums C-mMmapkupoBKu OCHOBaHa Ha
ctangaptax EN, nostomy ycTporicTea npoxoaar
UCnbITaHUS B COOTBETCTBUN C EBponenckum
ctaHgaptom EN 61800-3.

C-mapkupoBKa HaHOCUTCS Torbko Ha E-Hacochl ¢
nsuratenamm MGE.

C-MapKupoBka OTHOCUTCS TONbKO K MOMEXO3IMUCCUMN.

3neKTpOMarHMTHaﬂ COBMEeCTUMOCTb U
npaBunbHad yCTaHOBKa

Byayun cepTudnumnpoBaHHbIM B COOTBETCTBUM C
TpeboBaHmamn CE n C-mapknpoBku, E-Hacochl
COOTBETCTBYIOT M NPOLLUMN UCMLITAHUA Ha
cooTBeTCTBME TpeboBaHNSAM 3MeKTPOMarHUTHON
coBmecTMMocT. OgHAKO 3TO HE O3Ha4aeT, 4YTo
E-Hacocbl ycToM4YmMBLI KO BCEM LLYMaM, KOTOPbIM OHU
noaBepralTcsa Ha NpakTuke. B HEeKOTOpPbIX yCTaHOBKax
BMUSIHUE MOXET NpeBbILLaTh YPOBEHb, B COOTBETCTBUN
C KOTOpbIM U3AenNne paccynTaHo n UCMbITaHoO.

Kpome Toro, 6ecnpobnemHasi paboTa B 3alUuymMIIeHHOM
cpefe npegnonaraeT, YTo ycTaHoBka E-Hacoca
cAenaHa npaBusbHO.

[anee Bbl HaaeTe onucaHne NpPaBUbHOW YCTAHOBKU
E-Hacoca.

MNoaknioyeHune K ceTu NUTaHNUA ABUraTens
MGE

MpakTnka nokaselBaeT, YTO BHYTPU KNEMMHbIX KOPOOOK
YyacTo genatot 6onblume kabenbHble NeTny Ans
obecneueHns "sanaca". 3to 6e3ycnosHo OyaeT
nonesHbiM. OfHaKO B OTHOLUEHUWN 3NIEKTPOMArHUTHOM
COBMECTMOCTM 3TO HeyAauyHoe peLlueHne, T.K. 3Tu
kabenbHble NeTny paboTarT Kak aHTEHHbI BHYTpUY
KNeMMHOWN KOpobKM.

YT1o6bl n3bexatb Npobrnem ¢ anekTpoMarHMTHOM
COBMECTMMOCTbIO, kabenb NUTaHUs 1 ero NPOBOAHUKM
B KNneMMHoW Kopobke E-Hacoca fomkHbl BbITb Kak
MOXHO 6onee kopoTkumu. MNpun HeobxoaumocTn
cepaueBuHy kabens MOXHO BbIBECTU 3a Npeaensl
E-Hacoca.

GRUNDFOS %

OMC (aneKTpoMarHMTHas COBMeCTUMOCTD)
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A
12. CepTudmkatbl 1 NPOTOKOSIbI UCNbITAHUN
Komnanusa Grundfos npegocTtaBnsieT Bce CepTudmkatbl 1 NPOTOKONbI HEOBX0AMMO
Heo6xop,v||v|b|e CepTI/I(*)I/IKaTbI N NPOTOKONbI MUCNbITAHNN. noaoTeepXxXaaTtb ANA KaXaoro 3akasa.
Ecnu TpebyeTtcs cepTudmkaT unm npoTokor, CepTtudmkat n npotokon HeobxoanmMo 3akasbiBaTb B
HeO6XO,D,I/IMO YKasaTb 3TO B 3aKase. COOTBETCTBUM C HOMEPOM, YKa3aHHbIM HUXeE.

3arem cepTudmkat unu NnpoTokon Heobxoanmo
yKasaTb B BEAOMOCTW Marepuanos u, Takum obpasom,
OH OyZeT BKIOYEH B 3aKa3 Hacoca.

KpaTkoe onucaHue CTtaHgapTHoOe Mpumep
CepTudumkat COOTBETCTBUA 3aKa3y EN 10204 - 2,1

gl:Klg/;v;eHT komnaHun Grundfos, nogTBepXaaOLWNIA, YTO NOCTaBMNEHHbIN HACOC COOTBETCTBYET crneuundurkaumm Cw. cTp. 141
CBupeTenbLCcTBO 06 McNbiTaHUM - TUNOBLIE NPOBEPKN U UCTIbITaHUSA EN 10204 - 2,2

CepTtudukar ¢ pesynbratamu NPOBEPKN U UCMbITAHUIA TUNOBOrO Hacoca. Cm. cTp. 141
CepTudumkat npoBepku - YNonHoMo4eHHbIn otaen Grundfos EN 10204 - 3,1

[okymeHT komnaHnuu Grundfos, noaTBepxaaloLWmUin, YTO NOCTaBMNEHHbIN r-jacoc COOTBETCTBYET cneuundumkaunm Cwm. cTp. 141
3akasa. B ceptudmkate npuBoasTca pesynbTaThl NPOBEPKM U UCTIbITAHWIA.

CepTudmkaT npoBepku - HesaBucumbiin opraH ceptudukaumm EN 10204 - 3,2

HokymeHT komnaHum Grundfos, noaTBepxAatoWMiA, YTO NOCTaBMNEHHbIN HAaCOC COOTBETCTBYET cneundukalmm

3akasa. B ceptudukarte npuBoastca pesdynbrarbl MPOBEPKN U UCTbITAHWUNA.

Mpunaraetcs Takke cepTudmKaT OT MHCMEKTOpa-KoHTponepa.

Lloyds Register EMEA (LR ) 3,2 Cwm. cTp. 141
Ceptudukar nposepkm DNV-GL 3,2 Cwm. cTp. 142
Bureau Veritas (BV) 3,2 CwMm. cTp. 142
American Bureau of Shipping (ABS) 3,2 Cwm. cTp. 142
Mopckown cynosow Pernctp Utanum (RINA) 3,2 Cwm. cTp. 143
China Class. Society (CCS) 3,2 Cwm. cTp. 143
Russian Maritime Register (RS) 3,2 Cwm. cTp. 143
Biro Klas. Indonesia (BKI) 3,2 Cwm. cTp. 143
United States Coast Guard (USCG) 3,2 CwMm. cTp. 144
Nippon Kaiji Koykai (NKK) 3,2 Cwm. cTp. 144
NMpon3BoAnTEeNbLHOCTb Hacoca - OTYeT O NpoBepKe KPUBON 1ISO 9906:2012

OT4eT 0 NpoBepke KPMBOW xapakTepucTuk - Knacc 3B Cwm. cTp. 145
Mpoun3BoauTeNbLHOCTbL Hacoca - NPOTOKON NPOBEPKU paboyen TOUKU 1ISO 9906:2012

MpoTtokon npoBepku paboyen Touku - Knacc 3B, Q&H

MpoTtokon nposepku paboyen Toukm - Knacc 3B, Q&H + Eta total
MpoTokon nposepku paboyen Toukn - Knacc 3B, Q&H + P1
MpoTtokon npoBepku paboyen Touku - Knacc 2B, Q&H

MpoTokon nposepkn paboyen Toukmn - Knacc 2B, Q&H + Eta cymm.
MpoTokon nposepku paboyen Toukn - Knacc 2B, Q&H + P1
MpoTokon npoBepku paboyen Touku - Knacc 2U, Q&H

MpoTokon nposepkn paboyen Toukm - Knacc 2U, Q&H + Eta cymm.
Mpotokon nposepku paboyeit Toukmn - Knace 2U, Q&H + P1
MpoTokon nposepku paboyent Toukn - Knacc 1B, Q&H

MpoTokon nposepkn paboyen Toukmn - Knacc 1B, Q&H + Eta cymm. Cm. cTp. 146
Mpotokon nposepku paboyeit Toukmn - Knacc 1B, Q&H + P1
MpoTokon npoBepku paboyen Toukn - Knacc 1E, Q&H

MpoTokon nposepkn paboyen Toukmn - Knacc 1E, Q&H + Eta cymm.
Mpotokon nposepku paboyeii Toukun - Knacc 1E, Q&H + P1
MpoTokon npoBepku paboyen Toukm - Knacc 1U, Q&H

MpoTokon nposepkn paboyen Toukmn - Knacc 1U, Q&H + Eta cymm.
Mpotokon nposepku paboyeit Toukmn - Knacec 1U, Q&H + P1

Mpouune cepTudukatsl / NpoToKOnbI

OTYET 0 TEXHUYECKUX XapaKTePUCTUKAxX MaTepmanos Cwm. cTp. 147
OTYeT 0 TEXHUYECKUX XapaKTepuCThKax MaTepmarnos ¢ CepTUdUKATOM OT NOCTaBLUUKA Cblpbs Cwm. cTp. 147
OTt4eT 06 McnbITaHWAX Hacoca Ha cooTBeTcTBME TpeboBaHmam ATEX Cwm. cTp. 147
CepTudukat 06 oTCyTCTBUM BELLECTB, Bbi3blBaOLLMX AedEKTbl NakoKpaco4yHoro nokpbitus (PWIS) Cwm. cTp. 147
OT4eT 0 BUGPALMOHHBIX M3MEPEHUSIX 1ISO 5199 CwMm. cTp. 148
OT4eT 0 BUBPALMOHHbBIX N3MEPEHUSAX 1ISO 10816 Cwm. cTp. 148
OT4yeT 0 BanaHcupoBke paboyero koneca, Knacc 6.3 1ISO 1940 Cwm. cTp. 148
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Mpumepbl cepTudukaTos

CepTudumkaT COOTBETCTBMUSA 3aKa3y

MpoTokon ucnbiTaHui cornacHo EN 10204 2.2

be think innovat crunpros %%

Certificate of compliance with the order

EN 10204 2.1

Customer name
Customer order no.
Customer Tag no.
GRUNDFOS order no.
Product type

We the undersigned hereby guarantee and certify that the materials and/or parts for the
above mentioned product were manufactured, tested, inspected, and conform to the full re-
quirements of the appropriate catalogues, drawings and/or specifications relative thereto.

be think innovate GrRuUNDFOS %%

Test certificate
Non-specific inspection and testing

EN 10204 2.2

Customer name
Customer order no.
Customer TAG no.
GRUNDFOS order no.

l

CepTtudmkaTtbl U NPOTOKOSIbI UCNbITAHUN

Pump type Part number
Motor make [Part number
Flow m’/h

Head m

Max. operating pressure bar

Max. operating temperature °C

Power P2 kw

Voltage Vv

Frequency Hz

Fullload current A

Motor speed min

We the undersigned hereby guarantee and certify that the materials and/or parts for the
above mentioned product were manufactured, tested”, inspected, and conform to the full re-
quirements of the appropriate catalogues, drawings and / or specifications relative thereto.

GRUNDFOS GRUNDFOS
Date: Date:
Signature: Signature:
Name: *1) Cleaned and dried pumps and PWIS free pumps are not Name:
Dept.: performance tested. Dept.
Partno. 96 5078 95/PMI/000/1135258
0 Part no. 96 50 78 96/PMI/ 000/1135258 ©
(23 (23
© ©
~ ~
o o
0 0
© ©
=) =)
CepTudukat npoBepku CepTtudmkaT npoBepku Lloyds Register
be think i it GRUNDFOS l: K} be think innovate GRUNDFOS X
Inspection certificate. Inspection certificate.
EN102043.1 Lloyds Register EMEA
Manufactured by Manufactured by
GRUNDFOS order no. GRUNDFOS order no.
GRUNDFOS DUT id. GRUNDFOS DUT id.
Customer order no. Customer order no.
Customer name Customer name
and address and address
[Shipyard / factory Shipyard / facton
Ship / new building Ship / new building
Customer TAG no. Customer TAG no.
Classifying societ; GRUNDFOS authorized department Classifying society Lloyds Register EMEA ( LR )
MLl Wi
Pump type Make Pump type Make
Part number Part number Part number Part number
Serial no. Serial No. Serial no. Serial No.
Flow rate (m’/h) P2 (kW) Flow rate (m*/h) P2 (kW)
Head (m) _ Voltage (V) Head (m) T Voltage (V)
Max. ope. P/t (bar / °C) Current (A) Max. ope. P/t (bar / °C) Current (A)
Din / W. - No. n(min?) Service n{min)
Base/Pump head cover Frequency (Hz) Medium Frequency (Hz)
Impeller/guidevanes Insulation class Din/W. - No. Insulation class
Shaft/sleeve Power factor Base/Pump head cover Power factor
. Impeller/guidevanes
Customer’s requirements Shaft/sleeve
Flow rate (m*/h) Head (m)
. Customer’s requirements
Test result ref. requirements Flow rate (m°/h) Head (m)
Q(m*/h) H(m) n(min™) 1(A) P1(kW)
] : Test result ref. requirements
[Hydrostatic test | [ Bar - no leaks or deformation observed ] Q(m/h) Fi(m) n(min”) I(A) P1(kW)
[Hydrostatic test | [ Bar - no leaks or deformation observed ]
[The pump has been marked | ]
Surveyor signature:
GRUNDFOS Tested date: GRUNDFOS
Date: Date:
Signature: Signature:
Name: Name:
Dept.. Dept.:
Part no. 96 50 78 97/PMI/000/1135258. ~ Part no. 96 50 78 98/PMI/000/1135258 ©
(23 D
© ©
~ ~
o o
0 0
© ©
2 2

GRUNDFOS %%
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CepTudmkar nposepku - DNV-GL

Inspection Certificate
DNV-GL

Customer name
Customer order no.
Customer TAG no.
Ship / new building
Shipyard / factory

[ GRUNDFOS order no |
| certificate No. |

Pump type Make

Part No. Part No

Serial No. Serial No.

Model P2 (kW]

Flow rate (m?/h] Voltage [V]

Head [m] Current [A]

Max. liquid temp [C] Motor speed [min-!]
Max. opr. Press. [bar] Frequency [Hz]

Stamping ID [1Pcode
Max. temp. amb. [°C]

Part according to EN 10204 - 3.1
Part Raw material |Raw material grade |Vendor Heat / Charge
Grundfos PN __|and standard No.

Pump head
Pump head cover*

Pump head*

Seal chamber**

THD flange***

Blind cover (THD)***
*) Only for CR{I/N) Back to Back, Tandem, Air cooled top

) Only for CR1/N) MagDrive (“Pump head cover” removed and “Pump head” included)
#**) Only for CRIN) 95, 125, 155, 185, 215, 255 with base prepared for THD

Part according to EN 10204 - 2.2

Part Material type Raw material grade acc. to standard

Shaft

Impeller

Chamber

Media Application
Required duty point

Flow rate [m?/h] Head [m)

Result of tests are attached. See test point

GRUNDFOS
Date
Signature
Name:
Dept.
]
crunpros ¥ =
Part no. 99171231/PMI/000/ 1249889 >
2
CepTtudmkar npoBepku - Bureau Veritas CepTtudmkat npoBepku - American Bureau of Shipping
be think i t GRUNDFOS »1\ be think innovate GRUNDFOS >\
Inspection certificate. Inspection certificate.
American Bureau of Shipping
Manufactured by Manufactured by
GRUNDFOS order no. GRUNDFOS order no.
GRUNDFOS DUT id. GRUNDFOS DUT id.
Customer order no. Customer order no.
Customer name Customer name
and address and address
Shipyard / factory Shipyard / factory
Ship / new building Ship / new building
Customer TAG no. | Customer TAG no.
Classifying society Bureau Veritas (BV) Classifying society American Bureau of Shipping ( ABS )
Pump Motor Pump Motor
Pump type Make Pump type Make
Part number Part number Part number Part number
Serial no. Serial No. Serial no. Serial No.
Flow rate (m*/h) P2 (kW) Flow rate (m®/h) P2 (kw)
Head (m) Voltage (V) Head (m) Voltage (V)
Max. ope. P/t (bar / °C) Current (A) Max. ope. P/t (bar / °C) Current (A)
Service n(min™) Service n(min™)
Medium Frequency (Hz) Medium | Frequency (Hz)
Din / W. - No. Insulation class Din /W. - No. Insulation class
Base/Pump head cover Power factor Base/Pump head cover Power factor
Impeller/guidevanes Impeller/guidevanes
Shaft/sleeve Shaft/sleeve
Customer’s requirements Customer’s requirements
Flow rate (m*/h) Head (m) Flow rate (m*/h) Head (m)
Test result ref. requirements Test result ref. requirements
Q(m*/h) H(m) n(min™) 1(A) P1(kW) Q(m*/h) H(m) n(min™) I(A) P1(kW)
[Hydrostatic test | [ Bar - no leaks or deformation observed | [Hydrostatic test | [ Bar - no leaks or deformation observed |
[ The pump has been marked [ | [ The pump has been marked [ |
Surveyor signature: GRUNDFOS Surveyor signature: GRUNDFOS
Tested date: Date; Tested date: Date.
Signature: Signature:
Name: Name
Dept.: Dept.:
Partno. 96 50 79 22/PMI/000/1135258 ~
Part no. 96 50 79 21/PMI/000/1135258 b ]
< <
~ ~
o o
0 0
© ©
(2 (2

GRUNDFOs %
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CepTtudmkaT npoBepku - Registro Italiano Navale Agenture

CBuaetenbcTBO 06 uHcnekuum - Kutarmckoe knaccucgpmkaumoHHoe

obwecTBO

be thinki Grunpros %

Inspection certificate.
Registro Italiano Navale Agenture

CepTtudmkaTtbl U NPOTOKOSIbI UCNbITAHUN

Manufactured by
GRUNDFOS order no.
GRUNDFOS DUT id.
Customer order no.
Customer name

and address

Shipyard / factory
Ship / new building
Customer TAG no.

Classifying society Registro Italiano Navale Agenture (RINA)

Pump type Make

Part number Part number

Serial no. Serial No.

Flow rate (m*/h) P2 (kW)

Head (m) Voltage (V)

Max. ope. P/t (bar / °C) Current (A)

Service n(min™)

Medium Frequency (Hz)
Din /W. - No. Insulation class

Base/Pump head cover Power factor

impeller/guidevanes

Shaft/sleeve

Customer’s requirements
Flow rate (m*/h) Head (m)

Test result ref. requirements
Q(m*/h) H(m) n(min™) 1(A) P1(kW)

[Hydrostatic test | [ Bar - no leaks or deformation observed

[ The pump has been marked [

be think innovate GRUNDFOS "X

Inspection certificate
- |

Manufactured by
GRUNDFOS order no.
GRUNDFOS DUT id.
Customer order no.
Customer name

and address
Shipyard / facton
Ship / new building
Customer TAG no.

Classifying society China Classification Society (CCS)

Pump type | Make

Part number Part number

Serial no. Serial No.

Flow rate (m*/h) P2 (kW)

Head (m) Voltage (V)

Max. ope. P/t (bar / °C) Current (A)

Service n(min™)

Medium Frequency (Hz)
|Din / W. - No. Insulation class

Base/Pump head cover Power factor

Impeller/guidevanes

Shaft/sleeve

Customer’s requirements
Flow rate (m°/h) Head (m)

Test result ref. requirements
Q(m°/h) H(m) n(min™) I(A) P1(kw)

[Hydrostatic test | [ Bar - no leaks or deformation observed

[The pump has been marked |

NOTE: The mentioned pump has been manufactured and tested in accordance with require-
ments’ and rules of CCS.

Surveyor signature: GRUNDFOS s nat GRUNDFOS
Tested date: Date: urveyor signature: SRl
S Tested date:
Signature: Signature:
Name: Name:
Dept.: Dept.:
Partno. 96 5079 23/PMI/000/ 1135258 ) Part no. 96507924/ PMI/000/ 1135258 <
q N
14 1<)
N ~
] o
o 0
© ©
2 =)
CepTtudmkaT npoBepku - Mopckoi pernctp cypoxoacrtesa P® (RS) CepTudukar npoBepku - Biro Klassifikasio Indonesia
be think Innovat Grunbpros X be think innovate Grunbros X
Inspection certificate Inspection certificate
Russian Maritime Register of Shipping Biro Klassifikasio Indonesia
Manufactured by Manufactured by
GRUNDFOS order no. GRUNDFOS order no.
GRUNDFOS DUT id. GRUNDFOS DUT id.
Customer order no. Customer order no.
Customer name Customer name
and address and address
Shipyard / factory Sh!pyard /fac_lor_y
Ship / new building Ship / new building
Customer TAG no. Customer TAG no.
Classifying society Russian Maritime Register of Shipping (RS ) Classifying society GL on behalf of Biro Klassfikasio Indonesia ( BKI )
Ll Motor
Pump type Make Pump type Make
Part number Part number Part number Part number
Serial no. Serial No. Serial no. Serial No.
Flow rate (m*/h) P2 (kW) Flow rate (m’/h) P2 (kW)
Head (m) Voltage (V) Head (m) _ Voltage (V)
Max. ope. P/t (bar / °C) Current (A) Max. ope. P/t (bar / °C) Current (A)
Service n(min?) Service n(min?)
Medium Frequency (Hz) Medium Frequency (Hz)
Din / W. - No. Insulation class Din / W. - No. Insulation class
Base/Pump head cover Power factor Base/Pump head cover Power factor
Impeller/guidevanes Impeller/guidevanes
Shaft/sleeve Shaft/sleeve
Customer’s requirements Customer’s requirements
Flow rate (m*/h) Head (m) Flow rate (m°/h) Head (m)
Test result ref. requirements Testresnlt ref. requirements .
Q(m°/h) H(m) n(min*) 1(A) P1(kW) Qm/h) | H(m) | [n(min*) | [ita) [P1kw) |
[Hydrostatictest | [ Bar - no leaks or deformation observed | [Hydrostatic test | [ Bar - no leaks or deformation observed ]
[The pump has been marked | | [The pump has been marked | ]
Surveyor signature: GRUNDFOS surveyorsignature: GRUNDFOS
Tested date: Date: Tested date: Date.
Signature: Signature:
Name: Name:
Dept.. Dept.:
Part no.96 5079 25/PMI/000/ 1135258 0 Partno.96 5079 26/PMI/000/ 1135258 ©
9 I
1 o
5 ~
Q o
9 0
Q ©
2 >

GRUNDFOS %%
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CepTudukat npoBepku - United States Coast Guard

CepTtudmkar nposepku - Nippon Kaiji Koykai

durdan

WUUHEBLIGUOU I9uodoLodu U 19.1exm

be think innovat crunpros X

Inspection certificate
United States Coast Guard

|
Manufactured by
GRUNDFOS order no.
GRUNDFOS DUT id.
Customer order no.
Customer name

and address

Shipyard / factory
|Ship / new building
Customer TAG no.

Classifying society ABS on behalf of US Coast Guard (USCG )

Pump type Make

Part number Part number

Serial no. Serial No.

Flow rate (m*/h) P2 (kW)

Head (m) Voltage (V)

Max. ope. P/t (bar / °C) Current (A)

Service n(min™)

Medium Frequency (Hz)
Din / W. - No. Insulation class

Base/Pump head cover Power factor

Impeller/guidevanes

Shaft/sleeve

Customer’s requirements
Flow rate (m*/h) Head (m)

Test result ref. requirements
Q(m*/h) H(m) n(min?) 1(A) P1(kW)

[ Hydrostatic test

[ Bar - no leaks or deformation observed

[The pump has been marked |

Surveyor signature: GRUNDFOS
Tested date: Date:
Signature:
Name:
Dept.:

Part no. 96 50 79 27/PMI/000/1135258

96507927

be think innovate crunbpros X

Inspection certificate
Nippon Kaiji Koykai

Manufactured by
GRUNDFOS order no.
GRUNDFOS DUT id.
Customer order no.
Customer name

and address
Shipyard / factory
Ship / new building
Customer TAG no.

Classifying society Nippon Kaiji Koykai ( NKK )

Pump type Make

Part number Part number

Serial no. Serial No.

Flow rate (m°/h) P2 (kW)

Head (m) | Voltage (V)

Max. ope. P/t (bar / °C) Current (A)

Service n(min”)

Medium Frequency (Hz)
Din / W. - No. Insulation class

Base/Pump head cover Power factor

Impeller/guidevanes

Shaft/sleeve

Drawing number

Customer’s requirements
Flow rate (m*/h) [Head (m) |

Qm’/h) | H(m) | In(min®) | i) PPrkw) |

[ Hydrostatic test | [ Bar - no leaks or deformation observed |

[ The pump has been marked [ ]

Surveyor signature: GRUNDFOS
Tested date: - Date
Signature:
Name:
Dept.:

Part no. 96 53 11 08/PMI/000/1135258

GRUNDFOs %
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NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

OT4yeT 06 UCNbITaHUUN KPUBOW

Test Report - Performance curve
1SO 9906:2012 Grade 3B

General Info

Customer name

Customer order no.
Customer TAG no.

GRUNDFOS order no.
Pump type [Partnumber |
Serial number | Model |

We the undersigned hereby guarantee and certify that the materials and/or parts for the above mentioned
product were manufactured by GRUNDFOS, tested, inspected, and conform to the full requirements of the
appropriate catalogues, drawings and/or specifications relative thereto.

The attached test result is from the above mentioned pump.

GRUNDFOS
Date

Signature
Name:
Dept.:

crunoros %%

Part no. 96507930/PM1/000/1250007

1S0 9906:2012 Grade 38

Measured values for tested pump

40+ 12
357 10
30
8
25*'//—1\\‘\‘
= 2
£ 201 6 =
T =
15 B
104
2
5]
0 20 40 6 8 100 120 140 160
Qi)
S HIm —+ Pim (W]
Result am  Hm N ntotal p_diff tmedia
[m3h]  [m] [Umin] %] _[barl __[C]
Point 1 144.39 20.76 1485 70 1.84 255
Point 2 136.16 21.79 1486 72 1.96 255
Point 3 122.46 23.15 1487 72 213 25.5
Point4 | 5038 | 2680 | 1491 | 60 | 259 | 255
Point5 | 000 | 2601 | 1495 | 0 | 254 | 255
Result u1 vz U3 f LAvg I 12 Cos(®) Pim
V] vl V] [Hz] [A] [A] [A] [A] [kW]

Point 1 400.5 400.4 | 400.7 50 20.97 21.02 20.95 20.95 0.79 11.57
Point 2 400.6 400.5 | 400.8 50 20.54 20.59 20.55 2048 0.79 11.24
Point 3 400.8 400.6 | 400.8 50 19.68 19.72 19.7 19.62 0.78 10.62
Point 4 400.6 400.4 | 400.6 50 15.3 16.35 15.29 15.25 0.68 7.24
Point 5 400.5 400.1 400.4 50 12.06 12.14 12.01 12.02 0.49 4.12

GRUNDFOS

Page20f4

96507930

1S0 9906:2012 Grade 38

Measured values calculated to nominal speed n_nom

40 12
45 10
30
8
25 -
E =
T 20 6 z
15 4
10
s 2
o+ r r r r T r r r
0 20 40 60 80 100 120 140 160
Q[m¥h]
+ Hn)[m  — P1(n) (kW]
Result Q(n) H(n) P1(

e e
141.00 19.78 10.78 1450
132.90 | 20.75 | 1046 | 1450
119.40 22.02 9.87 1450
57.70 | 2534 | 666 | 1450

0.00

24.47

3.76

1450

Static High Pressure Test

A static pressure test was performed at 24.07 bar

GRUNDFOS

Page3of4

1S0 9906:2012 Grade 38

Explanation

Measured values

u Voltage Cos($) Power factor

f Frequency ‘n ‘Spesd ‘
I Avg Average current

am Measured flow T_media Water temperature

Hm Measured Total Head P_aiff Differential Pressure

Pim Measured Motor Power Input Q_cooling | Cooling Water Flow

Calculated values

Q(n) Flow at nominal speed n_total Total Efficiency
H(n) Total Head at nominal speed ‘q,pump ‘Pump efficiency ‘
Pi(n) Motor Power Input at norminal

speed

Q(n) Qm x (n_nom/n) H Head_Sta + Head_Dyn + Head_Geo +
Head_J

H(n) Hm x (n_nom/n)? Head_Static |Static Pressure head

P1(n) P1m x (n_nom/n)* Head_Dyn |Dynamic head

n_total (px Qm x Hm x g) / P1m Head_Geo | Geometric elevation head

n_pump n_total / n_motor Head_J Friction head

Legend and test conditions

« Measurements were made with airless water at approximately 20 °C (63 °F) and a kinematic viscosity of 1 mm#/s
(=1.076 x 10-5 ft¥/s = 1 cSt).
« The testbed is constructed and calibrated according to requirements in ISO 9906

Company Grundfos Manufacturing Hungary Ltd.
|Address Holland fasor 15.

City Székesfehérvar

ZIP Code H8000

Country Hungary

Phone Phone:(+36) 22 801 801

Website www.grundfos.com

GRUNDFOS

Page 4 of 4

GRUNDFOS %%
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NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

MpoTokon npoBepku paboyen TOUKN

Test Report - Duty point verification
1SO 9906:2012 Grade 1B, Q&H + Eta total

General Info

Customer name

Customer order no.
Customer TAG no.

GRUNDFOS order no.
Pump type [Partnumber |
Serial number | Model |

We the undersigned hereby guarantee and certify that the materials and/or parts for the above mentioned
product were manufactured by GRUNDFOS, tested, inspected, and conform to the full requirements of the
appropriate catalogues, drawings and/or specifications relative thereto.

The attached test result is from the above mentioned pump.

GRUNDFOS
Date

Signature
Name:
Dept.:

crunoros %%

Part no. 99542673/PMI/000/1250007

99542673

1S0 9906:2012 Grade 1B

Measured values for tested pump

20
18
16
14 \""N\
12
10

H{m]

)

80
704
60 e
50

40

Eta Total %

30

20

104

0 10 20 30 40 50 60 70 80 90 100
Qmeh]

+ntotal x Eta Validated

am Hm
[m3/h] [m] [1
Point 1 84.92 1137 1468 58

Point 2 70.14 13.96 1471 64

Point 3 66.69 14.44 1472 65

Point 4 63.33 14.81 1473 65

Polnt 5 0.00 16.93 1488 0

GRUNDFOS

Page2of4

1S0 9906:2012 Grade 1B

Result u1 f
H2]
Polnt 1 400.1 50
Point 2 4005 50
Point 3 400.5 50
Point4 400.3 50
Point 5 4009 50 456 | 055 | 245
Guarantesd Test 1SO 9906:2012 Grade 1B
values Result Lower Upper
Flow [m3h] 65.00 66.69 6175 68.25
Head [m] 14.40 14.44 13.97 1483
Eta [%] 66.00 6473 64.02

Static High Pressure Test
A static pressure test was performed at 24.13 bar

Explanation

Measured values

u Voltage Cos(6) Power factor

f Frequency |n |speed |
I_Avg Average current

Qm Measured flow T_media Water temperature

Hm Measured Total Head P_diff Differential Pressure

P1m Measured Motor Power Input Q_cooling Cooling Water Flow

Calculated values

Q(n) Flow at nominal speed n_total Total Efficiency
H(n) Total Head at nominal speed |n_pump |Pump efficiency |
P(n) Motor Power Input at norminal

speed

Q(n) Qm x (n_nom/n) H Head_Sta + Head_Dyn + Head_Geo +
Head_J

H(n) Hm x (n_nom/n)?* Head_Static |Static Pressure head

P1(n) P1m x (n_nom/n)® Head_Dyn |Dynamic head

n_total (px Qm x Hm x g) / P1m Head_Geo | Geometric elevation head

n_pump n_total / n_motor Head_J Friction head

GRUNDFOS

1S0 9906:2012 Grade 18
Legend and test conditions

This verification of Duty Polnt test complles with ISO 9906:2012, section 4.4
* The black cross indicates the guaranteed Duty Point and its associated tolerances.
The curve is a best fit QH curve based on the test result.
If the best fit curve intersects the cross, then the Duty Point test has been successfully verified.
+ Measurements were made with airless water at approximately 20 °C (63 °F) and a kinematic viscosity of 1 mm#/s
(=1.076 % 10-5 ft¥/s = 1 cSt).
« The testbed is constructed and calibrated according to requirements in ISO 9906.

Test Facility

Company Grundfos Manufacturing Hungary Ltd.
Address Holland fasor 15,

City Székesfehervar

ZIP Code H8000

Country Hungary

Phone Phone:(+36) 22 801 801

Website www.grundfos.com

GRUNDFOS

Page 3of 4

Page 4 of 4
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NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

OTYeT 0 TeXHUYECKMX XapaKTePUCTUKaX maTepuanos

OT4YeT 0 TeXHMYECKUX XapaKTepUCTMKax maTepuanos ¢
cepTU(dUKaTOM OT NOCTaBLYNKA ChIPbs

be think innovat crunpros

Material specification report

Customer name
Customer order no.
Customer TAG no.
GRUNDFOS order no.
Pump type
GRUNDFOS DUT id.
Part number

Pump Materials
Pump head
Pump head cover

| DIN W.-Nr. AlSI / ASTM

Outer sleeve
Base

We the undersigned hereby guarantee and certify that the materials and/or parts for the
above mentioned product were manufactured, tested, inspected, and conform to the full re-
quirements of the appropriate catalogues, drawings and/or specifications relative thereto.

be think innovate Grunbpros

Material specification report with
EN10204 material certificate
from raw materiel supplier

|
Customer name
Customer order no.
Customer TAG no.
GRUNDFOS order no.
Pump type
GRUNDFOS DUT id.
Part number

EN 10204: Raw material ~ Raw materi.
EAl no. standard

Pump part

Supplier certificate no. /
heat no.

Pump head
Pump head cover
Base

Outer sleeve
Shaft

Impeller
IChamber

We the undersigned hereby guarantee and certify that the materials and/or parts for the
above mentioned product were manufactured, tested, inspected, and conform to the full
requirements of the appropriate catalogues, drawings and/or specifications relative
thereto.

GRUNDFOS
Date: GRUNDFOS
Signature: Date:
Name:
Dept.: Signature:
Name:
Pt 7096 5079 Z8/PMVIOOU 135258 ® Dept.: Q
[ <
~ Part no. 96507929/PMI/000/1135258 ~
o o
0 0
© ©
2 2
OT4yeT 06 MCNbITaHUAX Hacoca Ha COOTBETCTBUE TpebGoBaHUAM
P CepTudmkat Ha Hacoc 6e3 PWIS
OupekTusbl ATEX
be think i GRUNDFOS lf x4 BEJTHINK ) INNOVATE > GRUNDFOS 21\
ATEX-approved pump Certificate of PWIS-free pump
PWIS: (Paint Wetting Impairment Substances)
Customer name
Customerorder o e
Customer TAG no. Customer name
GRUNDFOS order no. Customer order no.
Pump type Customer TAG no.
GRUNDFOS DUT id. GRUNDFOS order no.
Part number Pump type _
Production code GRUNDFOS DUT id.
Pump serial no. Part number
Motor serial no. Production code
ATEX approval of pump &
Technical file no. GRUNDFOS hereby confirms that the pump mentioned above is manufactured according to
the specifications mentioned in below:
GRUNDFOS hereby confirms that the pump mentioned above is manufactured according the
ATEX directive. This means the pump is conformity with the ATEX 94/9EEC (ATEX 100) appen- R )
dix VIl directive as mentioned in the “ATEX Supplement to installation and operating instruc- > A”t“’mf"_“er,”xl‘s’”“e T”mpgcﬂg‘d'"g shaft seal, motor, rubber materials for shaft seal, do
tions” supplied with the pump. not contain » OF Felease .
> Consumables for assembly, like lubricants, soapy water, sprays, etc., do not contain PWIS.
> Tools for assembly do not contain PWIS, or release PWIS.
> The product is tested in the normal production test equipment.
> Finished product is packed in closed packages or wrapped in PWIS free plastic wraps/bag be-
fore being packed for shipment
GRUNDFOS GRUNDFOS
Date:
Date:
) ) Signature:
Sngrr;‘a:;ure. Name:
Dept. Dept.:
Part no. 96512240/PMI/000/1135258 o Partno 98 53 55 93/1134832 [se]
< [
N Yol
N 0
— 52
0 0
© @
2 2

GRUNDFOS %%
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NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

OTuyeT 0 BUGpauuu - ISO 5199

OTyeT 0 BMGpauum - ISO 10186

4

BEJ>THINK > INNOVATE > GRUNDFOS"

Vibration report for NB/NK

According to ISO 5199

Customer name
Customer order no.
Customer TAG no.
GRUNDFOS order no.
GRUNDFOS DUT id.

Measured object |

Pump type Part number
[P2 {kw) | | Frequency (Hz) |
[Number of poles | [Serial no. |

The pump is floor- Voltage (V) Frequency: (Hz)
mounted on vibration [Flow (m¥/h) | Head (m) | |
absorbers. [For vibration velocity measurement positions, see figure. |

Masmmum sakues ol rm s

Bump amangement Pomprppe bt ity
| S o vt mappen rerauecs pungn n [
Puamp wen Sarcie wppor rerzera pren [ Xl

Result of measurement:

Pos | RMS vibration
velocity (mm/s)

be think innovate GRUNDFOS‘X

Vibration report

Accovdini 0 1SO 10816

Customer name
Customer order no.
Customer TAG no.
GRUNDFOS order no.
GRUNDFOS DUT id.

Measured object

Pump type Part number
[P2 (kW) I [Frequency (Hz) I |
[Number of poles | [Serial no. | |

Voltage (V) Frequency: (Hz)
[Flow (m¥/h) | [Head (m) | |
[For vibration velocity measurement positions, see figure.

Fm_—

Result of measurement:

mounted on vibration
absorbers.

Typical zone boundary limits
RMS vibration Class | Class I
velocity (mm/s)
028

0.45 A
071
i

2
18 [
8

The machine classifications are as fllows
Class I: Individual parts of engines and machines, integrally connected to the
Complete machine in its normal operating condition. (Production electrical
RMS vibration motors of up to 15 kW are ypical examples of machines in this category )
velocity (mm/s)

Class I: Medium-sized machines (typically electrical motors with 15 kW to 75
W output) without special foundations,rgidly mounted engines or ma-
chines (up to 300 kW) on special foundations.

GRUNDFOS GRUNDFOS
Date: 25-Nov-14 Date 27Novd
. Signature:
Signature: Nome
Name: Dept.
Dept.:
Part no 98443849/ECM1110596 2 Part no 96 50 79 32/PMI/000/1135258 g
o <
] ~
< o
< 0
«© ©
2 2
OTuyeT 0 GanaHcupoBke pab6oyero koneca, Knacc 6.3
BEJTHINK ) INNOVATE > GRUNDFOS 2\
Certificate
Static Impeller Balancing
According to I1SO 1940 Grade 6.3
Customer name
Customer order no.
Customer Tag no.
GRUNDFOS order no.
Product type
GRUNDFOS DUT id.
Part number
We the undersigned hereby guarantee and certify that the impeller of the pump has been
statically balanced and accepted according to 1SO 1940 Grade 6.3.
impeller Balancing | Machinery Balance quality | Magnitude
(examples) grade G [ mm/s]
Crankshat drives,inherently unbalanced, rgidly mounted G250 250
Complete reciprocating engines for cars, rucks and locomotives | G 100 100
Cars: wheels, wheel rims, wheel sets, drive shafts Gao W
12 inherently balanced, elastically mounted
‘Agricultural machiner Gl6 1%
Crankshaft drives, inherently balanced, rigidly mounted
Crushing machines o
Aircraft gas turbines Ges 63 )
Centrifuges (separators, decanters) g
Electric motors of shaft heights smaller than 80 mm 3|
8|
Machinery, general g
Machine-tools 3
Process plant machines 3
Pumps &
Turbo-chargers §
Water turbines g
Thebalncngis carieout | ST oz &
on the backside of Gas turbines and steam turbines. 3
impeller. Machine-tool drives. 3
Textile machines &
Audio and video drives (5 T 3
Gyroscopes Goa 04 3|
E
k-
o
9l
E
3
5
3
K
GRUNDFOS g
Date: g
Y
Signature: 3
Name: 8|
Dept.: K
ept. R
q
|
Part No.: 99508316/PM1/000/1242402 o ©
e —
28
8o
g O
S o
(2

GRUNDFOs %



NB, NBG, NK, NKG
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13. MpuHapgnexHocTn

Adatuyukm Grundfos

KonbueBoe
Twun coeanHeHuns
BuxpeBoii AaTumK o Tun e’:i';i?a" Tpy6Hoe ynnorHeHue Homep
pacxopa Grundfos VFI ) [M3/q] coeguHeHue EPDM  FKM YyryHHBbI ®dnaHey 13 npoaykra
cdnaHey HepX. cTanu

VF1 1.3-25 DN32 020 E o . 97686141
VFI 1.3-25 DN32 020 F o . 97686142

1,3-2 DN 32
VFI 1.3-25 DN32 020 E 3-25 8 o . 97688297
VFI 1.3-25 DN32 020 F o . 97688298
VF1 2-40 DN40 020 E o . 97686143
VFI .40 D0 030 £ 240 N4 A 0760929

- [ ] [ ]

VFI 2-40 DN40 020 F o . 97688300
VF13.2-64 DN50 020 E o . 97686145
VFI 3.2-64 DN50 020 F o . 97686146

2-64 DN 50
VFI 3.2-64 DN50 020 E 6 o . 97688301
: ’Tl_aTgr; B;quymﬁ'(';e 1 408 VF13.2-64 DN50 020 F . o 97688302
M‘g’am”ﬂ 14404 VF15.2-104 DN65 020 E o . 97686147
. 2 dnaHua VFI 5.2-104 DN65 020 F 52104 DN 65 o . 97686148
+ 5-meTpoBelii kaGenb ¢ VF| 5.2-104 DN65 020 E ’ o . 97688303
goig‘:ﬂ“f;:"ee“" M12Ha V| 5.2-104 DN65 020 F . . 97688304
. KgaTKoe pyLll<OBoq0TBo VFI 8-160 DN80 020 E . . 97686149
VFI 8-160 DN80 020 F o . 97686150
VFI 8-160 DN80 020 E 8-160 DN 80 o . 97688305
VFI 8-160 DN80 020 F o . 97688306
VFI 12-240 DN100 020 E o . 97686151
VFI 12-240 DN100 020 F o . 97686152

12-24 DN 10
VFI 12-240 DN100 020 E 0 0 . 97688308
VFI 12-240 DN100 020 F o . 97688309

1) HononHuTenbHas nHdopmaumus no aatunky VFI npuBeaeHa B katanore "[atunku npsimoro Aencteus Grundfos", Homep ny6nukauum 97790189.

[atuyuk nepenaga Homep npoaykta B  Hanop Homep
pasneHus Grundfos DPI Onucanue komnnekra cneuucbvu(auwuz) [6ap] npoaykra
* 1 patyuk, Bknovas 0,9 M akpaHMpoBaHHbIV kabenb (coeanHeHus 96985439 0-0,6 96611522
71167 ) ) 96985440 0-10 96611523
* 1 opurmHanbHbI KpoHWTeNH DPI (ans HacTeHHOro MoHTaxa)
* 1 kpoHwTenH Grundfos (Ana MOHTaxa Ha Koprnyce aneKkTpoaBuraTens) 96985441 0-16 96611524
“ﬁ * BWHTbI NS YCTAHOBKM AaTyMKa Ha KPOHLUTEWNH M anekTpoaBuraTens 96985463 0-25 96611525
e« 3 KanunnspHble TPyBKM (KOPOTKME/ANUHHbIE) 96985464 0-40 96611526
« 2 dutuHra (1/4" - 7/16") .
* 5 kabenbHbIX 3aKMMOB (4YepHble) 96985465 0-6,0 96611527
* PYKOBOACTBO MO MOHTaXy W dKcnyatauum 06985466 0-10 96611550

VHCTPYKLMSA K HaGopy Ansi TeXHUYecKkoro o6cnyxuBaHus

2) BBeawTe HoMep npoAykTa B cTpPoKy noucka B Grundfos Product Center ans nony4yeHus 4ONONHUTENbHOW MHAOPMaLNK.

Mpumevanue: BoibepuTe gaTunk nepenaga gaBneHns Tak, YTobbl MakcMManbHoe AonyCcTMMOe AaBrneHne faTynka 6bino Bbile, YeM MakcuMarnbHbIN

nepenajg naBlieHUA B Hacoce.

UcnonHeHue c Ananason Bbixoa paTtumka OnekTponutaHue TexHomormyeckoe Homep
Twn MocTaBwmk M3MepeHun
AATYNKOM [6ap] [MA] [B nocrT. Toka] coeAnHeHue npoaykra
0-0,6 97748907
0-1,0 97748908
0-1,6 97748909
0-25 97748910
[atyuk gasneHus RPI Grundfos 0-4.0 4-20 12-30 G1/2 9774891
0-6,0 97748922
0-12 97748923
0-16 97748924
WHTepdeiic paTumka Sl 001 PsuU?d OnucaHue Homep npoaykra

Oatumkmn Grundfos Direct Sensors™, Tun SI 001 PSU, sBnsitOTCA BHELWHUM UCTOYHUKOM
anektponutanus ana VFI, DPIl n gpyrux gat4yvMkoB C HanpshkeHnem nutanusi 24 B nocr.

TOKa.

OHM ncnonb3ytoTcs, ecnu AnvHa kabens mexay TPaHCMUTTEPOM U PerynsiTopom

coctaBnsieT 6onee 30 m.

96915820

3) Mo panbHenwel nHdopmaunm ob nHTepdeiice gatunka PSU cmoTpute NHCTpyKUMmM no yctaHoBke n akcnnyatauum "SI 001 PSU - nHtepderic
parymka”, Homep nybnukauun 96944355, nnm Kpatkoe pykoBoacTBo, Homep nybnukauumn 96944356.

GRUNDFOS %
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NMocTtaBnsieMble faT4YNKuU

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

DaTtuuk pnasneHus Danfoss B komnnekTe Tg::]p Homep npoaykrta
0-25 96478188
C G 1/2 A (DIN 16288 - B6kt) 0-4 91072075
« CoeauHeHve: -
» MopknioueHne anekTpoobopyaosaHus: LTekep (DIN 43650) 0-6 91072076
0-10 91072077
0-16 91072078
0-25 405159
« [Hatuuk naeneHns MBS 3000 c akpaHMpoBaHHbIM Kabenem AnMHon 2 M 0-4 405160
CoepauHenve: G 1/4 A (DIN 16288 - B6kt)
0-6 405161
* 5 kabenbHbIX 3aXMMOB (Y4epHbIe)
« PykoBogcTtBo no cbopke PT (00400212) 0-10 405162
0-16 405163
Twn MocTaBwuk [Aunana3oH usamepenun Homep npoaykrta
SITRANS F M MAGFLO ) 3
Pacxopgomep MAG 5100 W Siemens 1-5 m°/4 (DN 25) ID8285
SITRANS F M MAGFLO ) 3
Pacxopgomep MAG 5100 W Siemens 3-10 m°/u (DN 40) 1D8286
SITRANS F M MAGFLO ) 3
Pacxopnomep MAG 5100 W Siemens 6-30 m°/y (DN 65) 1D8287
SITRANS F M MAGFLO ) 3
Pacxopgomep MAG 5100 W Siemens 20-75 m>/4 (DN 100) 1D8288
Hatunk TemnepaTtypbl TTA (0) 25 Carlo Gavazzi 0-25°C 96432591
[atunk Temnepatypbl TTA (-25) 25 Carlo Gavazzi ot -25 no +25 °C 96430194
[artumk TemnepaTtypbl TTA (50) 100 Carlo Gavazzi 50-100 °C 96432592
[artymk TemnepaTtypbl TTA (0) 150 Carlo Gavazzi 0-150 °C 96430195
SaumrHas Tpyoka Carlo Gavazzi 96430201
n 29 x 50 mm
pVHaANeXHOCTW ANs AaTynka TemnepaTypsbl.
Bce ocHalyeHbl coeauHeHnem %2 RG. SawwTHast TpyGka Carlo Gavazzi 96430202
@9 x 100 mm
BTynka paspesHoro konbua Carlo Gavazzi 96430203
o tmg °
[aTtymk TemnepaTypbl OKpyXatoLen cpeapbl WR 52 (DK: Plesner) o1 -50 go +50 °C 1D8295
[atunk nepenapa Temneparyp ETSD Honsberg 0-20 °C 96409362
[artymk nepenapa TemnepaTyp ETSD Honsberg 0-50 °C 96409363

MpumeyvaHue: Bce gatumkm ¢ BbIXoAHbIM curHanom 4/20 mA.

MoTteHunomeTp

MoTeHunomeTp NpeaHasHa4YyeH Ans HacTPOMKM
YCTaHOBNEHHOro 3Ha4YeHMs 1 Nycka/ocTaHoBa Hacoca.

U3penue Homep npoaykra

BHelwHW noTeHUMomeTp B Kopnyce Ans

HaCTEeHHOro MOoHTaxa 625468

GRUNDFOs %
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Grundfos GO

MynbT gucTaHunoHHoro ynpaenenus Grundfos GO
ucnoneayetcsa Ans 6ecnpoBoAHON MHpakpacHoOW nnm
paanocBsi3n C HacocaMmu.

Pewenne Grundfos GO gocTynHoO B pa3nuyHbIX
ncnonHeHnsx. BapmaHTtbl UCNONHEHNA ONNCaHbI HUXeE.

MI 301

MI 301 npeacrtasnsieT cobon mogynb CoO BCTPOEHHOM
UHdpakpacHomn n paguocsnasbio. Mogyne Ml 301
MOXET MCMNOMb30BaTbCsi COBMECTHO CO cCMapTdoHamu
Ha 6a3e Android nnu iOS ¢ nogkn4YeHnem no
Bluetooth. Yctponcteo Ml 301 ocHalleHO BCTPOEHHOMN
NUTUN-NOHHOW akKyMynATOpHOW GaTtapeew, KOTOpYHo
HeobxoaMMo 3apsikaTb OTAENbHO.

N
=
I
3
8
s
b=
Puc. 155 MI 301
KomnnekT nocTtaBku BKITIOYAET:
* Grundfos MI 301
* 3apsiAiHOE YCTPOWCTBO;
* KpaTKoe pyKOBOACTBO.
Homep npoaykra
UcnonHeHnune Grundfos GO Homep npoaykra
Grundfos MI 301 98046408
CoBMecTUMbIE MOAYINU
Mpouseso S
n3Bo-
anTens Mopenb OnepaunoHHas cuctema E
iP h 4
M iOS 5.0 unu 6onee nosagHssa hd
Abple iPhone 4, 4S .
PP iPod touch 56 _ .
. iOS 6.0 unu 6onee nosaHasa
iPhone 5 .
’ Android 2.3.3 nnu 6onee
HTC Desire S noaaHss .
Sensation Android 2.3.4 unu 6onee
Galaxy S Il nosaHas -
Samsung Android 4.0 nnu 6onee
Galaxy Nexus .
noagHas
LG Google Nexus 4 Android 4.2 unu 6onee R
noagHas

MpumeyaHune: He ykasaHHble B AaHHON Tabnuvue
ycTpowcTBa Ha 6ase Android unu iOS Takxke moryT
paboTtaTb, HO 0PMUManbHO He MPOTECTUPOBAHbI
komnaHuen Grundfos.

GRUNDFOS %%

151

MpuHagnexHocTun



MLOOHXaUTeHud|]

152

Moaynu nepegaum gaHHbix CIM

GrA6121

Puc. 156 Mopgynb nepegaun aaHHeix Grundfos CIM

Mogynn CIM obecneunBatloT nepegadvy
3KCMMyaTauMOHHbIX AaHHbIX, TAKUX Kak N3MepeHHble
nokasaTernu 1 yCTaHOBMEHHbIE 3HAYeHUs, MexXay
E-Hacocamu ¢ anekTpogsuratensMv MOLLHOCTbIO
11-22 kBT n cuctemown ynpasneHuns sgaHuem. Mogynu
CIM sBngawTCA MOAYyNsaMuM pacwumpeHms anst obmeHa
AaHHbIMW 1M YCTaHaBNMBaKOTCA HENOCPEACTBEHHO B
KNeMMHYH KOpobKy.

Mpumeuyanue: Moaynu CIM gomxHsbl
yCTaHaBnNuBaTbCS TONbKO aBTOPU30BAHHbLIM
nepcoHarnom.

MepeyeHb npeanaraembix mogynen CIM:

OnucaHue MpoTtokon Fieldbus Homep npoaykra

CIM 100 LONWorks ans Hacocos 96824797
LONWorks ans cuctemsil

CIM 110 C HECKOMbKNMU 96824798
Hacocamu

CIM 150 PROFIBUS DP 96824793

CIM 200 Modbus RTU 96824796

CIM 250* GSM 96824795

CIM 260-EU* coToBasi cBsi3b 3G/4G 99439302

CIM 260-US* coToBas cBs3b 3G/4G 99439306

CIM 270* GRM 96898815

CIM 280-EU* GiC/GRM 3G/4G 99439724

CIM 280-US* GiC/GRM 3G/4G 99439725

CIM 300 BACnet MS/TP 96893770

CIM 500 Ethernet, BACnet IP

CIM 500 Ethernet, Modbus TCP

CIM 500 Ethernet, PROFINET IO 98301408

CIM 500 Ethernet, GRM IP

CIM 500 Ethernet, EtherNet/IP

*

AHTEHHa He BXoauT B koMnnekT. CM. puc. AHmeHHbl u 6amapes.

GRUNDFOs %
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AHTeHHbI 1 6aTapes

OnucaHue Homep npoaykra
9;(1)’/62H7Hoa ans kpbiwy gna CIM/CIU 97631956
|2-|5a(;:/T207r|0bHa;| aHTeHHa ana CIM/CIU 97631957
2Ag(;/62H8H(? (ctepxeHb) 3G/4G gns CIM 99043061
2Agg?2H8H0a (wanba) 3G/4G ana CIM 09518079
barapes CIM 250 99499908

JononHuTenbHyo MHopmaumo 06 obMeHe JaHHbIMU
yepes mogynu CIM u o npotokonax fieldbus cmotpute
B gokyMeHTaumm Kk mogynam CIM B Grundfos Product

Center.

PunbTtp SMC

AMC (anekTpoMarHuTHasi COBMeCTUMOCTb) MO
EN 61800-3

MowHocTb
anekTpoasuraTtens
[kBT] Momexoamuccusa /
NOMexXoyCTOW4YUBOCTb
2- 4-
MOJIIOCHbIE MONIOCHbIE
0,37 0,37 MNomexoamuccus
0,55 0,55 OnekTpoasuratenu mMoryT 6biTb
YCTaHOBIEHbI B XWUIbIX paioHax (nepsblii
0.75 0.75 YPOBEHb) HEOrPaHNYEHHOTO
1.1 11 pacnpocTpaHeHusi, 4TO COOTBETCTBYET
1,5 1,5 CISPR11, rpynne 1, knaccy B.
2,2 2,2
30 30 MomexoycTonumBoCTb
. . OnekTpoasBuraTenu oTeevatot
4,0 4,0 TpeboBaHMAM OTHOCUTENbHO YCIOBUNIA
55 - aKcnnyaTaumMm NnepBoro 1 BTOPOro YPOBHS.
- 55 Momexoamuccus
75 75 [aHHble anekTpoaBurateny OTHOCATCS K
1'1 1'1 kaTeropun C3, 4TO COOTBETCTBYET
CISPR11, rpynne 2, knaccy A, n
15 15 yCTaHaBNUBAIOTCA B NPOMbILLNEHHbIX
18,5 18,5 paiioHax (BTOpOW YpOBEHb).
22 - Mpu ocHaweHnn BHeLwHero dunstpa OMC

Grundfos, anekTpoaBuraTenyu oTHOCATCA K
kateropuun C2, 4TO COOTBETCTBYET
CISPR11, rpynne 1, knaccy A, n moryT
6bITb YCTaHOBMEHbI B XUIbIX paioHax
(nepBbIi ypOBEHBD).

TMO02 9198 1203

Puc. 157 dunstp SMC

®uneTp AMC ANg XKUnblX 30H NOCTaBNAETCA B MOSTHOM
KOMMIeKTe, roTOBOM K yCTaHOBKE.

U3penue Homep npoaykra
dunbTp SMp, E-Hacocbl (5.5 kBT 1 7,5 kBT, 06041047
4-NOntCHbIN)

dunetp AMC, E-Hacocskl (11-22 kBT) 96478309
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PerynupoBouHbie npoknagku

©
o
3
3
S
3
=
=
Puc. 158 PerynuposoyHas npoknagka
PerJ'IVIpOBO‘-IHbIe npoKnaakn npegHasHa4veHbl ana
perynmpoBKM BbICOTbI AneKTpoaBuraTena npun
LEeHTPOBKe Hacoca u anekrTpoasuratend.
WUspenue Homep npoaykra
HebonbLwon Awwmk (180 wr.) 96659156
Bonbwow awwk (360 wr.) 96659157

B kaxgoMm silMke HaxoauTCs Tpy TMna perynnpyoLmx
npoknagok:

Tun 1: 55x50 mm, 15 mm nas.

Tun 2: 75x70 mm, 23 MM nas.

Tun 3: 90x80 mm, 32 mm nas.

Kaxxgomy Tunopasmepy npoknagok COOTBETCTBYHOT 6
TunoB TonwuHbl: 0.05;0.1;0.2;0.5;0.7; 1 mm.

B HebGonblwom swmke cogepxntcsa 10 WTYK KaKaon n3
nepeyncneHHbIX Npoknagok, B 60MNbLIOM SLWMKe - NO
20 wTyK. 3a 4ONONHUTENbHLIMU NPOKNaaKamu cnegyet
ob6pawatbes B cnyxby cepsuca.

GRUNDFOS
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MP 204 - ycTpOMCTBO KOMMJIEKCHOM 3aliUThbl ANeKTpoaBuraTens

MP 204 - 3T0 3nekTpoHHas 3aluTa anekTpoaBuraTenen onsa HacocoB. [lnana3oH namepsemoro Toka - 3-999 A,

100-480 B nepem. Toka.

BoamoxHa yctaHoBka yctponctea MP 204 Ha CTEHy, MOHTaXHYI0 MNacTUHy UMW PeNiKy.

KomMnoHeHT

OnucaHue

DyHKUUMU

MP 204

TMO3 0150 4204

MP 204 npepncTtaBnsieT coboi 6rok 3NeKTPOHHOW
3aLLNTLI ANeKTpoABMraTens n ycTponcTeo cbopa
AaHHbIX. [ToMnMo 3almnThl ABUraTens,
YCTPOMCTBO OCYLLECTBASET Nepenavy
cneaytouei nHdopmauum B 6nok ClU no
npotokony GENIbus:

¢ aBapuiHOE OTKIIOYEHNUE;

npegynpexaeHue;

aHepronoTpebnexue;

BXOAHas MOLLHOCTb;

Temnepartypa anekTpoasuratens.
Yctponcteo MP 204, npexae Bcero, 3awumwaert
anekTpoABUraTenb NyTeM U3MepeHust UCTUHHOW
cpegHekBagpaTuyHoi BenuyuHbl (RMS) Toka
anekTpoaBuraTens.

Bo BTOpYtO 0OYEpenb, BbINOMHSAETCS 3alimTa
Hacoca nyTeM usmepeHus Temneparypbl ¢
nomoulblo aatymka Tempcon, gatymka Pt100 /
Pt1000 n patymka PTC (TepmoBbikntovaTens).
MP 204 nogxoauT Ansi ogHo- 1 TpexdasHblix
anekTpoaBuUraTene.

.
.
.
.

TexHun4yeckne ocobeHHOCTHN

* MoHUWTOPUWHI nocnegoBaTenbHoCcTK a3

* WHpvkauusa Toka unu Temneparypbl

* Bxopg ana PTC patuuka / patymka TemnepaTypbl

* WHavkauus Temnepatypsbl B °C unu °F

* 4-pa3psgHblil 7-CErMEHTHbIV gucnnew

* HacTpoiiku n yTeHune coctosiHnsa ¢ nynstom Grundfos GO;

* Hactpoiika n yteHne coctosiHue no wuHe Grundfos
GENIbus

YcnoBua aBapuinHOro OTKMIOYeHUs

« [eperpy3ska

* HepocTaTouyHas Harpy3ska ("cyxon" xon)

« Temnepatypa

« OrcyTcTtBre asbl

* YepepoBaHue a3

* [MepeHanpsxeHne

* HepocratouHoe HanpsixeHne

* KoadbduumeHT mMoLiHoCTH (COS @)

« [OucbanaHc Toka.

MpenynpexaeHus

Meperpyska

HepocTtaTouyHas Harpyska

TemnepaTtypa

MepeHanpsikeHne

HepocTtaToyHoe HanpsixeHne

KoadhduuneHT mowHoctu (cos @)

Pabouuni koHaeHcaTop (ogHOdasHas ceTb)

KoHpeHcaTop nycka (ogHodbasHas ceTb)

O6pbIB CBA3U B CETU

FapmMoHMYeckme nckaxeHus

DYHKLUUA aBTOMaTM4YECKOW HaCTPOMNKU

* [ocnepoBaTenbHOCTb ha3 (TpexdasHas ceTb)

» Pabouui koHaeHcaTop (ogHOodasHas ceTb)

+ KoHpeHcaTop nycka (ogHodasHas ceTb)

« Onpepenexue 1 nsamepexve uenu gatynka Pt100 / Pt1000

Control MP 204

LWkad ynpasneHusa Control MP 204 noctaBnsaeTcs Kak pelleHve, rotoBoe K akcnnyartauuun. Ha nanenun ynpaeneHus
Wwkada pacnonoXeHbl rMaBHbIN BbIKMYaTeNb U CBETOAMOAHAS NaHenb, KOTopas npefHa3HayYeHa ang otobpaxeHus
notpebnsemon MowHOCTU. BHyTpu Wwkada HaxoguTcs yCTPOMUCTBO 3awmTel anektpoasuratens MP 204 n

OONONHUTENbHbIE KOMMYHUKALMOHHbIE MHTepPdeNCHble Broku.

Tun wkada

OnucaHue

DyHKUNMU

Control MP 204

TMO4 9512 4410

Wkad ynpasnenus Control MP 204
nocTaBnsieTcsi co BceMn HeobxoanmbiMu
KOMMOHeHTamu. B Hannuum nmetotcs Tpu Tuna
LwkadoB ynpasneHus, BbIGop KOTOPbIX 3aBUCUT
OT (PYHKLMI N CXEMbI BKIIOYEHWUS NMPU NYyCKe.
LWkadbl ynpaBneHns npegHasHa4veHbl Ans
YyCTaHOBKM BHE NOMELLEHUS.

B wkadpax ynpaenenus Control MP 204
yCTaHaBNNBaeTCA BCTPOEHHbIN BbIKMOYaTeNb
NUTaHUA U TENNOBON MArHUTHbIV BbIKMIOYaTenNb.

LUundpoBon Bxoa
+ [MonnaBKkoBbI BbIKMOYATENb UMK pene AaBrneHns (ecnm
He ncnonbayetca 10 112).
AHanoroBbi BXog
+ Cnuwkom Bbicokas Temnepatypa asuratens (Tempcon).
* Tepmuctop/PTC, Hacoc
* [atuuk gaBnexus, 4-20 mA (c 10 112).
PenenHbin BbiXop
* ABapuiiHbIii curHan Hacoca.
CBa3b
* Grundfos Remote Management.
+ GSM/GPRS
(10 112 He noapepxuBaeTcs)
* Modbus RTU (npoBogHOI MOHTax)
(10 112 He noaapepxunBaeTcs)
+ PROFIBUS DP
(10 112 He nopaepxuBaeTcs)
3awumTta
+ 3awuLaer Hacoc OT KOPOTKOTrO 3aMblKaHUsI.

[ononHuTtensHyto nHgopmaunto o6 yctponctese MP 204 n wkade ynpasneHmsa Control MP 204 MOXHO HanTu B

Grundfos Product Center.

GRUNDFOs %
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14. ONpPOCHbLIN NUCT

YBakaeMmbll KINEHT, I'IO)KaJ'IyVICTa, 3anofiHMTE ONPOCHbLIN NCT COBMECTHO C NpeAcTaBuMTenemM KoMnaHum Grundfos.

310 NnomoxeT ybeautbcsa B ToMm, 4To Grundfos noctaBnsieT HacocHoe obopynoBaHue, COOTBETCTBYOWEee Bawum
I'IOTpeﬁHOCTHM, n rmgpasnnyeckne XxapaktepucTtuku, matepuansbl pOTOpHOI7I 4acTun, TopLUeBOro ynioTHeHuUd,
3M1acTOMepOB M 3neKTpoaBuraTerns NnogobpaHbl NpaBubHO.

UHdopmaumna o KOHEYHOM KITMeHTe:

HassaHune komnaHuu:

HasBaHwue npoekTa:

Howmep 3akasuuka:

NaeHTUdMKaLMOHHBIA HOMep:

Homep TenedoHa:

KoHTakTHOe nuuo:

Homep dakca:

Appec an. noyTbl:

MpeanoxeHue npefocTaBneHO:

HasaHne komnaHuu:

MNogroToBneHo:

Homep TenedoHa:

[ara:

Howmep dakca:

Howmep npeanoxenuns:

Appec an. noyTbl:

YcnoBusa akcnnyaTtauuu

MepekaunBaemas XMAKOCTb

Tun xungkoctu:

Xvumuyeckuin coctas (NMpW yCroBUM HanNUuus MHdopmaumn):

OucTunnupoBaHHas unu gemMmHepanv3oBaHHas Boga?

OuctunnupoBaHHaa [demuHepanv3oBaHHas

MpoBOAUMOCTb AUCTUNNMPOBAHHON / AEMUHEPanM30BaHHOR BOAbI: [MkCT/cM]
MuHumManbHas TemMnepatypa XUAKoCTU: [°C]
MakcumanbHas TemnepaTtypa XuakocTu: [°C]
[laBneHne HacbIWEHHbIX NApoB: [6ap]

KOHLleHTpaLlI/IH XnOkocTu:

%

3HauveHne pH xuakocTu:

[OuHamunyeckas BA3KOCTb NepekavymBaeMomn XnaKkocTu:

[cM] = [mMa-c]

KnHemaTtuyeckas BA3KOCTb XUAKOCTHU:

[cCT] = [MMZ/C]

MNoTHOCTb XNAKOCTH:

[KF/M3]

YoenbHas TENNOEMKOCTb XUOKOCTU:

[kOx/ (kr-K)]

CopaepxaHuve Bo3gyxa/rasa B XWUAKOCTU:

[06bem-%)]

Pa3smep cdpakuui: [Mm]
KoHueHTpauus TBEpAbIX YacTuL, B NepeKka4ymBaeMon XUakocTu % Macch!
(npw ycnosuv Hanuuust nHpopmMauum):

Hanunune npumecei nepekaynBaemon XnakocTn? nal HetQ
MepekaunBaemas XnOKoCTb KpucTannnsyeTca? [al HetQ
Koraa npoucxoauT kpuctannuaaumns?

CTaHOBUTCSA N NepekaynBaemas XUAKOCTb NUMKOIA, ecrnu neTyume had HetQ
KOMTMOHEHTbI UCNapSIIOTCA U3 NepekavynBaemMon XuaKkoctTn?

OnvcaHune ycrnoBuii BO3HUKHOBEHUS "NUMNKocTn™:

ABnseTcsa nNu XXMAKOCTb ONacHOW, A40BUTON UNN BPEAHOW Anst a0 HetQ

oKpy>atoLen cpeapbl?

Ocobble Mepbl NPEAOCTOPOXHOCTU, NPUHUMaeMble BO BpeMsi paboTbl ¢

onacHbimMu / A00BUTBIMU XNOKOCTAMU!

[pyrne oco6eHHOCTH NnepekaunBaemMon XUAKOCTU:

GRUNDFOS %
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Louu nigHoodu
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Xupkoctb CIP (Moika 6e3 pa36opku)

Tun xungkocTu:
Xumunyeckumin coctas (Npu yCroBUM Hannyinsa nHdopmaumn):

TemnepaTypa nepekaunBaeMom XUAKoCTU BO Bpemsi paboTbi: [°C]
MakcumanbsHas Temnepartypa XuakocTtu: [°C]
[laBneHne HacbILWEeHHbIX NapoB: [6ap]
KoHueHTpauus )uakocTu: %

3HaueHune pH xnakocTu:

Mop6op Hacoca

HomuHanbHas paboyas Touka: Q: [M3/q] H: [™m]
Makc. paboyas Touka: Q: [M3/q] H [m]
MuH. pabouas Touka: Q: [M3/4] H: [M]

YcnoBus oKpyxalLweit cpeabl B npouecce aKcnayatauum

TemnepaTtypa okpyxatoLei cpeabl: [°C]
BeicoTa Hag ypoBHem Mopsi: [™m]
DaBneHune

MwuHumaneHoe faBneHne Ha Bnycke: [6ap]
MakcumanbHOe faBneHue BcacblBaHUA: [6ap]
[aBneHne HarHeTaHus (QaBneHne Ha Bxoae + Hanop): [6ap]
ATEX

Heo6xoaumasn MapkupoBKa Ha Hacoce

pynna obopynoBaHusa 3akasyvka (Hanp.: Il):
KaTeropus o6opyaoBaHus 3akasuunka (Hanp.: 2.3):
las (G) w/vnu nbinb (D): las (G)Q Meine (D)Q a3 u neink (G/D)A

Heo6xoaumas MapkupoBKa Ha anieKTpoaBurarene

Tun B3pbIBO3aLWMThI (Hanp.: d, de, e, nA):
MakcumanbHoe akcnepumeHTansHoe 6e3onacHoe paccTosiHue (Hanp.: B,

C):
TemnepaTypHbIii knacc - ras (Hanp.: T3, T4, T5):
TemnepaTypHbIN knacc - nbinb (Hanp.: 125 °C): [°C]

OnucaHue / yepTex

[etanbHoe onucaHne npMMeHeHnsa no knaccudpukauun ATEX:

(ecnv BO3MOXHO, NpUKPeEnuTe YepTex)

Tpebyetcsa cepTudmkaumnsa no knaccucdukaumn ATEX OaQ HetQ

MpeoGpa3oBaTenb 4acToThbl

HyxeH nu npeobpasoBartenb 4acToTbl? OaQ HetQ
[aeneHue: [6ap]
Temnepartypa: [°C]
Pacxon: M3/
MapameTp ynpasneHus: Opyroe:

[etanbHoe onvcaHne TpeboBaHus:

(ecnu BO3MOXHO, NpUKpenuTe YepTéx)

UHdopmauusa o cucteme

MoxanywcTa, coobwmTe Ham nHpopMaumio o Baller cucteme, a Takke No BO3MOXHOCTU NPefoCTaBbTE NPOCTOW
YyepTéx. Ha ocHOBaHMM 3TOM MHpOPMALMM Mbl CMOXEM caenaTb BbiBOA O TOM, €CTb JIM HEOOXOAMMOCTL B
npegocTtasneHnm Bam 4ononHUTENbHbIX NPUHAAMNEXHOCTEN UM KOHTPOMNbHOro 060pyaoBaHus.
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[lBoHOE TOopuUeBOe YNNOTHEeHUe Bana

Mpw BbIGOpE pelueHns ¢ ynnoTHeHneM Tuna "tandem”
unn "back-to-back" HeobxogMmo NoAKMYNTL
NPOMBLIBOYHYIO UMM HAMOPHY CUCTEMY ANS NoAayn
3aTBOPHOW XMOKOCTU K COeANHUTENbHBLIM Tpybam.

YnnotHeHusa Tuna "tandem"

(-0t

\ /

Tpy6Hoe coeanHeHne TpybHoe coeaunHeHne

NepPBUYHOTO YMIOTHEHUS BTOPWUYHOTO YNMOTHEHMUS Bana.
Bana. XXugkoctb XugkocTb HanpasnsieTcs Ha
HanpasnsieTcs Ha paboune  paboune NOBEPXHOCTU
NoOBEPXHOCTW TOPLEBOTO BTOPUYHOTO TOPLIEBOTO

YNNoTHeHUs Bana. ynnoTHeHus Bana. BropuyHoe
MepBrYHOE YyNNoTHEHNE ynnoTHeHue Bana

pacrnonioxXeHo Ha CTOPOHE  pacrnonaraeTcs B kamepe 2
nepekayvBaemMon YNNOTHEHUS. 3
XUOKOCTW. g

Puc. 159 [MogknoyeHns NpOMbIBOYHOM CUCTEMBI AN
ynnoTtHeHua Tuna "tandem" co
CTaHAapTHBIMW YNNOTHEHNAMMN

Tpy6HOe coeguHeHne KapTpPUOXHOIo
ynnoTHeHns Bana. HanpaeneHue noTtoka
NPOMbIBKV 3aBUCUT OT HanpaBrieHus
BpalleHns Bana

Puc. 160 [MogkntoyeHns NPOMbIBOYHON CUCTEMBI ANsi
ynnoTtHeHus Tuna "tandem" ¢ KapTpUMAXHbIM

TOpLUEBbIM YyNJIOTHEHUEM

GrA8610

McnonbayeTcs N NpOMbIBOYHAS XWUAKOCTb NPU AaHHOM Tune ynnoTHenna? Hald HetQ
(Cm. onucaHwue ynnoTHeHuit Tuna "back-to-back" B Katanore)
OnuncaHne NpoMbIBOYHON XUAKOCTH:
Xumuyeckuit coctas (Npy YCNOBUW HANMUUUst UHOpMaLnm):
[aBneHne NpomMbIBOYHON XUOKOCTU: [6ap]
TpebyeTcs nu B 06nactvt NpyMeHeHNst NpoMblBKa/oxnaxaeHue

peby p P A Aal HetQ

NePBUYHOrO YNMOTHeHUS Bana?

KommeHTapum no I'IpOMbIBKe/OXJ'Ia)KF\eHVIIO nepBUYHOrO ynnoTHeHns Bana:

[lononHuTenbHble KOMMeHTapun/uHdopmauns o Bawen cucteme:
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YnnotHeHusa Tuna "back-to-back"
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Tpy6Hoe coefnHeHve TpybHoe coeanHeHne
NepBMYHOTO YNIIOTHEHWS Bafia. BTOPUYHOIO YNAOTHEHUS Bana.

3aTBOpHas XUAKOCTb HaNpaBnsieTcs Ha pabouve
NoBEPXHOCTU TOPLEBOTO YNIOTHeHUs Bana. MNepsuyHoe
M BTOPUYHOE YNIIOTHEHWSI Bana pacrnonaraiTcs B
Kamepe ynrnoTHEeHUS .

GrA8479

Puc. 161 [MlogkntoveHns 3aTBOPHOW XUAKOCTH AN
ynnoTHeHus Tuna "back-to-back" co
CTaHAapTHLIMU YNIIOTHEHNAMMN

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Tpy6Hoe coeanHeHne KapTPULXKHOMO YNNOTHEeHUs!
Bana. HanpaeneHue 3aTBOPHON XUOKOCTN 3aBUCUT OT
HanpaBneHus BpalleHns Bana.

GrA8610

Puc. 162 [logknodeHns 3aTBOPHOW XUOKOCTU ANs
ynnotHeHusa Tuna "back-to-back" ¢
KapTPUAXHBIM YNNOTHEHNEM

Mcnonbayech 1 3aTBOpPHaA XUAOKOCTb NpU JaHHOM Tune yFIJ'IOTHeHVIﬂ? ,El,aEI

HetQ

(Cm. onncaHnue ynnotHeHut Tuna "back-to-back" B Katanore)

OnucaHne 3aTBOPHON XUAKOCTK:

XvMunyecknin cocTas (Npu yCnoBUKU Hanmumsa nHdopmauum):

[aBneHne 3aTBOPHON XNOKOCTU:

[6ap]

CucTtemHble TpeGOBaHMﬂ 38TBOpHOI7I XNOKOCTU:

TpebyeTcsa nNv LMPKYNSLUSA 3aTBOPHOW XMAKOCTW NPY AaHHOM Tune

all
ynnoTHeHns? a

HetQ (nopkntoveHune "Brnyxyto")

KoMMeHTapuv no LUMpKynauum ans nepBUYHOrO YNnoTHEHUS Bana:

KommeHTapum k nogkntodeHuto "Briyxyo”:

[lononHuTenbHble KOMMeHTapun/uHdopmauns o Bawwen cucteme:

[ara: Lata:

MpencrtaBuTens kKOMNaHum Grundfos MNpepctaButenb KnueHTa

Mpumeyanume: Cm. Grundfos Product Center (http://product-selection.grundfos.com). Hangute nHtepakTusHbIn
OMNPOCHBLIN NUCT, BbINOMHUB nonck 98150787. JIuct MoxHO pacnevaTatsb.
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NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

15. Grundfos Product Center (GPC)

lpoepamma noucka u nodbopa obopydosaHusi
rnomoxem eam coenamb npasusibHbIU 8b160p.

Grundfos Product Center

B packpbiBatoLeMcsi MeHI0 MOXHO 3aAaTb
nounck no apTukyny, Bbibpas pasgen
«[MpoaykTbl» nnu «Jlutepartypay.

3AMEHA vmetoLerocsi Hacoca pasfnuyHbiX Mapok Ha
Hacoc Grundfos. B pesynbrate noucka 6yget npeanoxeHo
HECKOIMbKO BapUaHTOB Ha 3aMeHy:

NOABOP Ha ocHoBaHUM * camblii 3KOHOMUYHBIN;
BbIGPAHHOro BapuaHTa * C HauUMeHbLUUM 3HepronoTpebneHnem;
1 BBEEHHLIX NapameTpoB. * C HauMeHblLEel CTOMMOCTbIO 3aTpaT BO BPEMS

aKcnnyaTaumm ()KU3HEHHOTo LuKna).

GRUNDEOS t){ Capun npogysTos: F

HaiTh nponyKT W pellenue

Npoykia w

= 3ameHa

& ¥unpxoctu

ManolpaTs HACOE NO TH

E Mop6op

pAMETH NOAG0PA Hacoda AMEHNTL YOTAPEEUMA HCOC 143 HODLR

BrscTpeih nonbop
Beegume pabouwyi Touky: Besfop sapuanTa nogfopa no:
Pacxod (O [ = MpMeHEsn

Hanop (HI" = el Kowe 1pysipm sacocon HAUATb NOABOP

Cemefc Ty macocon

Pacumpersmit nopbop: € Pacumpesseat nonfop| no ofinacTd npuseness £ Ynpasnmeussi nopGop

XUaKoCcTtun

nomoxet nogo6patb Hacoc Ans
CINOXHOW B NepekaynBaHuu, roptoyen,
arpeccuBHoOM xunakoctn. Marepuan
MCMNOSHEHUS NPeATIoKEHHOrO

Hacoca byaeT xuMmnyeckm

COBMECTUM C BblGpaHHbIM TUMOM
nepekaynBaemom XNOKoCTu.

KATANOr

NpoCTON JOCTYN KO BCEW
NUHelike NPOU3BOAUMbIX
Grundfos npogykToB.

Bcsa Heobxoaumas MHchopmaumna B Oo4HOM MmecTe ﬂOKyMEHTbI AnAa CKa4ynBaHusA

Pabouyne xapakTepucTuku, TeXHMYeckme onncaHus, n3obpaxeHns, rabapuTHble YepTexu, Ha ctpaHuue npoaykTa Bbl MOXeTe ckavaTb
XapaKkTepucTukn paboTbl 3NeKTpoaBMraTens, CXeMbl 3NeKTPONOAKMIOYEHNIA, KOMMMEKTbl CAD u4eptexu n REVIT mogenu, pykoBogcTtea no
3anacHbIX YacTew U cepBUCHbIE KOMNNEKTbI, 3D-4epTexu, nuTepaTypa No NPoAyKTY, MOHTaXy W 3KCnnyaTauum, Katanoru, cepBUCHble
cocTaBHble YacTu cuctembl. Mporpamma Grundfos Product Center nokaxeTt Bce HegaBHO WHCTPYKLUUK 1 Npoyne AOoKyMeHTbl B PDF-
NPOCMOTPEHHbIE U COXPaHEHHbIE BaMU NO3ULMM, BKNOYas Lienble NpoeKThl. cdopmarte.
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be think innovate

MockBa

109544, r. MockBa,

yn. WkonbHas, g. 39-41, ctp. 1

Ten.: (495) 564-88-00, 737-30-00

dakc: (495) 564-88-11

e-mail: grundfos.moscow@grundfos.com

BnaguBocTok

690091, r. BnagnBocToK,

yn. CemeHoBckas, 29, od. 408
Ten.: (4232) 61-36-72

e-mail: vladivostok@grundfos.com

Bonrorpag

400050, r. Bonrorpag,

yn. PokoccoBckoro, 62, od. 5-26,
BLl «Bonrorpaa-Cutun»

Ten.: (8442) 26-40-58, 26-40-59
e-mail: volgograd@grundfos.com

BopoHex

394016, r. BopoHex,

MockoBckui np-T, 53, odh. 409
Ten./dakc: (473) 261-05-40, 261-05-50
e-mail: voronezh@grundfos.com

ExaTtepuHOypr

620014, r. ExaTepuHbypr,

yn. b. EnbuuHa, a. 3, 7 atax, og. 708
Ten./dbakc: (343) 312-96-96, 312-96-97
e-mail: ekaterinburg@grundfos.com

UpkyTck

664025, r. ipkyTCK,

yn. Ceepanosa, 10,

BLl «Business hally, 6 atax, od. 10
Ten./dakc: (3952) 78-42-00

e-mail: irkutsk@grundfos.com

KasaHb

420107, r. KasaHb,

yn. CanumxaHoBa, 2B,

BL| «Cakypa», od. 512

Ten.: (843) 567-123-0, 567-123-1,
567-123-2

e-mail: kazan@grundfos.com

KemepoBo

650066, r. Kemepogo,

np. Oktabpbckun, 26, BL, «Masik MNnasay,
4 atax, od. 421

Ten./dakc: (3842) 36-90-37

e-mail: kemerovo@grundfos.com

KpacHopap

350062, r. KpacHogap,

yn. Atapbekosa, 1/1,

M®K «BOSS HOUSENY, 4 atax, od. 4
Ten.: (861) 298-04-92

Ten./cakc: (861) 298-04-93

e-mail: krasnodar@grundfos.com

KpacHosipck

660028, r. KpacHosipck,

yn. Maepyaka, 16

Ten./dpakc: (391) 274-20-18, 274-20-19
e-mail: krasnoyarsk@grundfos.com

Kypck

305035, . Kypck,

yn. QHrenbca, 8, od. 307
Ten./cakc: (4712) 733-287, 733-288
e-mail: kursk@grundfos.com

70271234 09.2020
B3ameH 70271234 1219

HwxHun HoBropopg

603000, r. HwkHun Hosropog,

nep. XonogHsin, 10 A, oc. 4.7
Ten./cakc: (831) 278-97-06, 278-97-15
e-mail: novgorod@grundfos.com

HoBocunbupck

630099, r. HoBocubupck,

yn. KameHckas, 7, og. 701

Ten.: (383) 319-11-11

e-mail: novosibirsk@grundfos.com

Omck

644099, r. OMmck,

yn. IuTepHaumoHaneHas, 14, od. 17
Ten./dakc: (3812) 94-83-72

e-mail: omsk@grundfos.com

MepmMb

614000, r. Nepmb,

yn. MoHacTbipckas, 61,

AL «Cepro», odh. 311

Ten./dakc: (342) 259-57-63, 259-57-65
e-mail: perm@grundfos.com

MeTpo3aBoack

185003, r. NMeTpo3aBoack,

yn. KanunuHa, a. 4, 0o.203
Ten./dakc: (8142) 79-80-45

e-mail: petrozavodsk@grundfos.com

PocTtoB-Ha-[oHYy

344011, r. PocTtoB-Ha-[oHy,
nep. JonomaHoBckuu, 70 O,
BLl «[Bapgenckuiny, od. 704
Ten.: (863) 303-10-20
Ten./dakc: (863) 303-10-21,
303-10-22

e-mail: rostov@grundfos.com

Camapa

443001, r. Camapa,

yn. Monogoresapgenckas, 204, og. 403,
OL, «ben MNnasay,

Ten./dakc: (846) 379-07-53, 379-07-54
e-mail: samara@grundfos.com

CaHkT-lNeTepbypr

195027, r. CaHkT-leTepbypr,

np. MuckapeBcknui, 2, kopnyc 2, nutep LL,
BL| «BeHya», od. 826

Ten.: (812) 633-35-45

e-mail: peterburg@grundfos.com

CaparoB

410005, r. Capartos,

yn. bonbwasa Cagosas, 239, od. 403
Ten./cakc: (8452) 30-92-26, 30-92-27
e-mail: saratov@grundfos.com

Tyna

300024, r. Tyna,

yn. XykoBckoro, 58, oguc 306
Ten.: (4872) 25-48-95

e-mail: tula@grundfos.com

TioMeHb

625013, r. TiomeHb,

yn. Nepmskosa, 1, cTp. 5,

BL| «<Ho6enb-MNapk», ocdouc 906
Ten./dakc: (3452) 494-323
e-mail: tyumen@grundfos.com

[Insi vcnonb3oBaHms! B Ka4eCTBE 03HAKOMMUTENLHOTO MaTepuarna. Bo3MOXHbI TEXHUYECKVE N3MEHEHMS.
ToBapHble 3Haku, NpeAcTaBreHHbIe B 3TOM MaTepuarne, B Tom yucne Grundfos, norotun Grundfos u «be think innovate», saBnstoTcs 3apervcTpyupoBaHHbIMI TOBapHLIMU 3Hakamu, NpuHaanexatmmy The Grundfos Group. Bee npaBa 3aluyLeHb.

© 2020 Grundfos Holding A/ S, Bce npaBa 3aLUMLLEHbI.

www.grundfos.ru
www.grundfos.by
www.grundfos.kz

Yoda

Ona noutsl: 450075, 1. Yoba,

yn. P. 3opre, 64, od. 15

Ten.: (3472) 79-97-70

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

e-mail: grundfos.ufa@grundfos.com

XabapoBck

680000, r. XabapoBck,

yn. 3anapwuHa, 53, od. 44

Ten.: (4212) 707-724

e-mail: khabarovsk@grundfos.com

YensabuHCK

454091, r. YenabuHck, yn. EnbkuHa, 45 A,
od. 801, BL «BUIP»

Ten./dakc: (351) 245-46-77

e-mail: chelyabinsk@grundfos.com

flpocnaBnb

150003, r. Apocnaenb,

yn. PecnybnukaHckas, 3, kopn. 1, od. 205
Ten./dakc: (4852) 58-58-09

e-mail: yaroslavi@grundfos.com

MwuHck

220125, r. MuHcK,

yn. WadapHsaHckas, 11, od. 56, BLL «MopT»
Ten.: (+375 17) 397-397-3, 397-397-4

Pakc: (+375 17) 397-397-1

e-mail: minsk@grundfos.com

Anmatbl

050010, r. AnmarThl,

MKp-oH Kok-Tobe, yn. Kbi3 XXubek, 7
Ten.: +7 (727) 227-98-55

dakc: +7 (727) 239-65-70

e-mail: kazakhstan@grundfos.com

Hyp-CynTaH

010000, r. Hyp-CynTaH,

yn. Maiinuna, 4/1, og. 106
Ten.: +7 (7172) 69-56-82
dake: +7 (7172) 69-56-83
e-mail: astana@grundfos.com

AkTObGE

030000, r. AkTobe,

yn. bokeHbaw-6aTbipa, 131/B, kB. 37
Ten.: +7 (771) 713-11-20

e-mail: dstepanenko@grundfos.com

Atbipay

060000, r. ATbipay,

yn. Abas, 12 A, od. 201

Ten.: + 7 (7122) 75-54-80
e-mail: atyrau@grundfos.com

Yctb-KameHoropck

070016, r. YcTb-KameHoropck,
yn. CatnaeBa, 62, od. 603
Ten.: + 7 (701) 519-28-65
e-mail: oskemen@grundfos.com

LbIMKEHT

160021, r. LUbIMKeEHT,

yn. bantypceiHoBa, 17 b, kB. 97
Ten.: + 7 (771) 713-11-19

e-mail: ttulegenov@grundfos.com

PACIMNPOCTPAHAETCA
BECMNATHO
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