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BUHBTED auMQgQ

1. OO6wWwmne cBepgeHudA

[aHHbIN KaTanor sBnsieTcA A4OMNONTHEHNEM K
cnegywoLwmm 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 naHHOM kaTanore npencraBneH 0630p peLueHui,
N3roTOBIEHHbIX MO CreLmanbHOMY 3akasy,
npeanaraeMbix komnaHuen Grundfos. Ecnu B gaHHOM
KaTanore Bbl He HALLMW PeELLEHNs], OTBEYaoLWero
BaLMM TpeboBaHNSIM K HACOCHOMY 060pPYAOBaHMIO,
obpartuTteck B komnaHuo Grundfos.

B naHHOM KaTanore HaxoAATCs HacoChl,
M3roTOBMEHHbIE MO CreunansHOMY 3akady cornacHo
EN 733 (NB, NK) unu ISO 2858 (NBG, NKG).

Hacocbl NB, NBG, NK, NKG,
M3roToBJIeHHbIe NO cneynarbHOMY
3aKa3sy

Mbl npeanaraeM LUMPOKMIA CNEKTP MHAUBUAYANbHbIX
ncnonHeHun HacocoB NB, NBG, NK, NKG ansa
NCNosb30BaHUS B MPOMbILLIIEHHOCTH.

OpHocTyneH4yaTble HacoCbl O4HOCTOPOHHErO
BcacbiBaHUs Ha 6ase HacocoB NB, NBG, NK, NKG
oTBevaloT ocobbiM TpeboBaHUAM 3akasvuka
OTHOCUTENbHO BO3MOXHOCTY NepekaynBaTtb
cneayoLme XnaKkocTu:

* JKMAKOCTW NPV BLICOKOW TeMnepaTtype;
¢ Kpuctannusyruwmeca XnaKkocTtu;
* 3aTBepAeBaloLLne/BA3KNE XUAKOCTY;

* JKMAKOCTW BbICOKOW BA3KOCTU, TaKMe KaK Kpacku m
Nnaku;

* arpeccuBHbI€ XWOKOCTH;
* abpasnBHbIE XUOKOCTU;

*  TOKCUYHbIE XUOKOCTU;

*  neTyydne XUOKoCTU;

* BOCMIAMEHSIOLNECS XUOKOCTHU.

Hacocbkl NB, NBG, NK, NKG, n3rotoBrneHHble no
creumanbHOMY 3aka3sy, MOryT GbiTb aganTUpoBaHbl K
crneumanbHbiM Tpe6oBaHUSAM MO MOHTaXY.

Hacocbkl NB, NBG, NK, NKG, n3rotoBneHHble no
crneumanbHOMy 3akasy, AOCTYMHbI ANs creayLwmnx
TemnepaTypHbIX AManasoHoB:

* XWAKOCTU Ha ocHoBe Boabl: oT -45 no +200 °C

* ropsdme macna: ot -20 go +220 °C.

Tunbl HACOCOB HWXXE AOCTYMHbI B CneynanbHOM
NCMONHEHWMN.

OnameTp Bana Hacoca

Tun Hacoca d5 [Mm]

24 32 42 48 60

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

® [locTynHo Ansa 3akasa.
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NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Hacocbl B cooTBeTCcTBUU C
MHAUBUAYalNbHbIMMU
Tpe6oBaHMAMMU

Hacocbl NB, NBG, NK, NKG mMoryT 6bITb M3roTOBMEHbI
B cneuuanbHOM UCMOMHEHUW COTMacHo
WHAMBUAYaNbHLIM TpeboBaHMAM 3akasynka. JTo
BO3MOXHO Grnarogapst KOMGMHMPOBaHHOMY noaxoay K
afjanTtauum, Korga MHOTMe KOHCTPYKTUBHbBIE
0cobeHHOCTM 1 oNuMK Hacoca paccMaTpUBalOTCs Kak
MOZYS1, KOTOPblE MOXHO 06beaUHUTL ANst CO34aHUs
naeanbHOro AOCTYNHOro Hacoca.

BapVIaHTbI aneKkTpoABUuraTens:

Onektpogsuratenu NB, NBG, NK, NKG goctynHbl B
pasnuyHbIX KOHUIypaumax Ans yaoBneTBOpPEHNS
TpeboBaHUI, NPeabABMSAEeMbIX K UCTOMHUKY NUTaHUS,
cpene Hacoca u/vnu camon nepekavymBaemon
XUOKOCTW.

* CucTeMbl ANEKTPONMTaHUA pa3numyarTcs Kak no
YyacToTe, Tak U NO HaANPSKEHWUIO, a Takxke Mo
HeobxooMMbIM MeToAAM 3aLMThl.

+  Okpyxatowasn cpega MoxeT ObITb B3pbIBOONACHON,
O4YeHb XXapKow n/unm odeHb BnaxHon. Ocobble
YCNOBWS TakxXKe NPUMEHSAITCH Ha 6onbLumnx
BblCOTaXx.

* [Infa nepekayvMBaeMom XNOKOCTU MOXET
notpeboBaTbCs cneumanbHOe peLleHne
anekTpogsuratens. [Jna BbICOKOW UAN HU3KOW
BA3KOCTU U/MNN BbICOKOW U HU3KOW MNOTHOCTM
MOXEeT NoTpeboBaTbCHA HECTaHAAPTHbLIN TUNopasmep
asuratens. Takke MOXeT NoHagobutbes
B3pblBO3aLLULLEHHbI BapUaHT.

« [JlocTyneH LUMPOKUiA CNEeKTP HAcCOCOB C
3MeKTpoABUraTensiMm ¢ perynmpyemoi 4actoTom
BpaLLeHus.

HononHuTenbHyo MHopMaLMo CMOTpUTE B pasaene

5. dnekmpodsuzamerisb.

MapameTpbl TOpLEBOro ynsoTHeHUA Bana

XKnIKocTu ¢ aKCTpeManbHbIMU XapakTepucTukamm
MHorga TpebyroT NPUHATUS 3KCTPEMAIbHbBIX Mep.

Ecnv He NpUHATL Mepbl NPeAoCTOPOXKHOCTH, NpU
BbICOKMX TEMMNepaTypax MoryT GbiTb NOBPEXAEHbI
YNIIOTHSIIOLLNE NOBEPXHOCTMY.

B uensx obecneyennsa 6esonacHoCcT MOryT
noTpeboBaTbCs cneumnanbHble Mepbl Ans
arpeccuBHbIX, TOKCUYHBIX UK
NEerkoBOCNIaMeHSIOLNXCH XUAKOCTEN.

XKugkoctu moryT noBpeauTb yNioTHEHUs Bana, Tak
Kak OHW MOTYyT KpucTannunaoBaTbCs, 3aTBepAeBaTb Unm
6bITb Ype3Bbl4aNHO abpasnBHLIMMU.

[ononHuTenbHyo MHopMaumio CMOTpUTeE B pasgene
6. YnnomHeHus eana.



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

Onuun Hacoca

Hacocbl NB, NBG, NK, NKG moryT cnpasuTtbcs ¢
CcaMbIMU CNOXHBIMU XUAKOCTAMU U Pa3nuyYHbIM
AaBneHnemMm, a Takke aganTMpoBaTbCs KO MHOTUM
Apyrum TpeboBaHusaM.

BapuaHTbl KpOHLITENHOB NOALIMMHWUKOB AN
YCINOBUWI 3KCMnyaTaumm ¢ BbICOKMM AaBIEHUEM Ha
BXofe.

KOHTponb COCTOSHUA NOALIUMHUKE B KPOHLUTENHE
noaLwnmnHMKa.

BosMoXHa nocTtaBka cepTuduUKaToB matepuanos 1
HacoCoB.

[ononHuTenbHy MHOPMaUMo CMOTpUTE B pasgene
7. Hacoc.

GRUNDFOS %%
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2. O630p uspgenun

MapameTpbl KOHUrypauum

AHTUKOHAEeHCaHTHbIM MHoOrokoHTakTHbin CepTudukatbl cUR,

AnekTpoasuratenu o6orpes pasbem UR un CSA

OnekTpoaBUraTenu AoCTYMNHbI B pa3fnyHbIX KOHPUTYpaLmusx Ans
yAOBReTBOpeHusi Tpe6oBaHWii, NpeabaBISEeMbIX K UCTOUHUKY
nuTaHusi, cpeae Hacoca W/unu camoii nepekayriBaemMon
XUOKOCTW.

+ CucTeMbl anekTponuTaHusi pasnuyatoTcs kak no yactoTe, Tak
1 MO HaMpsHKeHUIo, a Takxke No HeobxogMmblM MeToAam
3aLmnThI.

« Okpyxatowas cpeaa MoXeT ObiTb B3pbIBOOMACHOW, O4€Hb
Xapkow n/unm odeHb BnaxHon. Ocobble ycnoBus Takxe
NPUMEHSIIOTCS Ha BOMbLUNX BbICOTAX.

* [nsi nepekaynBaemMon XuaKocTu MoxeT notpebosaTtbes Ctp. 24 Crp. 22 Ctp. 22
cneumanbHoe pelleHne anekTpoasuratens. [ins BbICOKON unu
HWU3KOWN BSI3KOCTU W/ BLICOKOW UMK HU3KOW MNOTHOCTH
MOXeT noTpeboBaTbCA HECTaHAAPTHbIV TUNopasmep
asurartens.

« JloCcTyneH LWMPOKMI CNEKTP HAaCOCOB C ANeKTpoaABUraTensmu ¢
perynvpyemoi 4acToTol BpalLeHus:.

HaxumHas BTynka

PeweHus 6e3 PeweHus c
YnnoTtHeHusa Bana canbHuka / HabuBka
KapTpuaxa KapTpuaxem
canbHUKa
Pspa TopueBbIX YNNOTHEHWI Bana ANA pa3nuyHbIX XXNOKOCTEN,
TemnepaTtyp v AaBneHuit xuakoctu. OguHapHoe 1 ABoHoe AR —
TOopLeBoe ynnoTHeHne Bana no ctaHaapTty EN 12756. Kpome : 6 3y g\n )
TOrO, CanbHWUKOBbIE YNNOTHEHNS ANSA Pa3nnyHbIX XXUOKOCTEN. / g = ’ P
- - ==

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

Konbuo wenesoro

Hacoc yNnoTHeHus1, pabouee Ban Kopnyc
Koneco

[MoacTporika aeTanemn Hacoca, KOHTaKTUPYHOLLMX C XXNAKOCTbIO,

HeobxoAnMa Ans oNTUManbHOro cpoka cnyx6bl Hacoca. ﬁ

PasnnyHble maTepuarnbl M3roTOBEHNS TAXENO HarpyXeHHbIX )

KOMMOHEHTOB, T.e. paﬁoqme Koneca BbIMNOJIHEeHbI N3 YyryHa, ]
6pOH3bI 1 OBYX MapokK Hep)KaBe}OLLLeVI ctanu. Konbua wenesoro
YNNOTHEHNA B BapMaHTax UCNOJIHEHUA C paGOHMMM Konecamu n

KOXYXOM Hacoca. [ina n3rotosneHns kopnyca Hacoca O /-\ %
— v

MCMonb3yeTcs YyryH 1 IBE MapKu HEPXKaBeKLWeN cTanm.
KoM6uHaummn pas3nuyHbIx pe3amHoBbIX AeTarnei B Hacoce
no3BonsiT o6ecneynTb camoe BbIrOAHOE peLleHue.

[nsa ycnoBuin akcnnyaTtauuu, rae Habniogaercs
YYBCTBUTENBHOCTb K BpEMEHW NPOCTOS, NPUMEHSIeTCA
NOALUUMHMKOBSIN Y3€n ANs TSHXKENbIX YCNOBUIA SKCnyaTaummn
obecneurBaeTCst KOHTPOIb COCTOSIHUS MOALUUMHUKOB.

CTp. 49 CTp. 49 Ctp. 49

B3pbiBo3awuuieHHoe  CepTudukatbl 1
[Apyrvue BapuaHThbl McnoriHeHMe HacoCoB NPOTOKOMbI
no ATEX UCNbITaHUN

Bbl MOXeTe BblIGpaTh HACOC C OAHOCTOPOHHUM BCacbIBaHUEM
Grundfos ¢ kOHKpeTHoI pabo4yelt TOUKON, 3aka3aTb LBET Ha
Bbl6Op, BbIOpaTh BapnaHT NocTaBku ¢ cepTudukatamm nnum 6es
HUX, a TaKxke CO cTaHAapTHOW MydTON Unu MydTon ¢
NPOCTaBKOW.

CT1p. 59
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NB, NBG, NK, NKG

NBE, NBGE, NKE, NKGE

3awmTa AnekTpoaBUraTenu H
M ecTaHAapTHoe
anekTpoAaBUratens yBenU4YeHHOW Unm HANDSKEHUE CTeneHb 3awWmThbl UcnonHeHus E-HacocoB
(PTC/tennoBas 3awurTa) YMEHbLWEHHON MOLWHOCTH P
Crp. 25 Ctp. 26 Crp. 22 Crp. 28 Crtp. 72
YnnotHeHue Tuna YnnotHeHue Tuna
" " YnnotHeHue Tuna " "
back-to-back " " tandem" unu
YnnoTHsAwowWwas Pe3snHoBble getanu tandem" (ctaHpapTHbIe " "
NoBEePXHOCTb NNOTHEeHUA Bana (cTanpaptHble MexaHu4yeckue back-to-back
P y MexaHu4yeckue (kapTpupxeBoe
YNNOTHEHUA)
YNNOTHEHUA) ynnoTHeHue)

=1

Crp. 32

4m§§

<

Ctp. 34

Cwm. cTpaHuubl 31, 42

oo @0l o

Cwm. cTpaHuubl 31, 45 Cwm. cTpaHuubl 31, 42, 45

Pe3nHoBble getanu
Hacoca

CTp. 50

MpoBepka cocTosiHUA

KOHCprKLIVIﬂ noawunnHukKa NOALMIHUKOB

Crp. 51 CTp. 58

Kepamuyeckue nokpbiTus Hacocbl 6e3 PWIS

Crp. 62 Ctp. 70
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NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

Hacocbl NB, NK Hacocbl NBG, NKG
Tun Hacoca [:Z] OvameTtp yl';:l;oM'liHeHMﬂ Bana Tu nacoca [33] ﬂMaMeTpBgI;IJ;OTHeHVIﬂ
125.1 24 28 [mm]
125 24 28 125.1 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 28 150-  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 28 200-  150- 3152 48 55
400 42 48 315 48 55
400*" 48 55 400 48 55
500 60 60 500 60 60
200 - 4007 48 %5 250~ 200- 4002 - =
4502 48 55 450 48 55
350 48 55 350 48 55
250- -0 18 55 300-  250- o 48 %5
4502 60 60 450 60 60
500 60 60 500 60 60
350-  300- 3052 48 55

*

YBenuyeHHbI Hacoc.
1) He poctynHo B ucnonHexnun NB. 2) He pocTynHO B MCMOMHEHUW U3 HepXXaBetoLleln cTanu.
2) He pocTynHO B UCMOMHEHUN U3 HEPXXAaBEOLEe cTanu.

GRUNDFOsS %



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

PdupmeHHas Tabnuyka

8 9

Type MEI2[0.70 | np| 68.8

o cmunoros S
© D850 Bjerringbro, Denmark

NB 32-125.1/142AEF1AESBAQE

ModeI‘B 96126252 P2 061

20001

234 |m’hH[ 226 |m n[ 2900 |min"

a B~ W N

16/120 |bar/°Cua g
L Made in Hungary | [H[cem
Puc.1 Tlpumep ompmeHHol Tabnuykm Hacoca NB
8 9
Type MEI2[0.70 |np[ 77.1 % snunoresX
1~ NKG 200-150-200/210-170H2F3NKEO2926
2 Model[B 98051910 P2 0512 0001
3 2255 |mhH[ 2.8 |m n[ 960 |min
25/120 |bar/*Cuax P
4 [ Made in Hungary | EH[C€§
5

Puc. 2 Tlpumep dpmpmeHHon Tabnunukm Hacoca NKG

7

TMO05 6006 0119

TMO5 6007 0418

0O6o03Ha4YeHus

Mo3. OnucaHne

1 O6o3HaveHne TUna
2 Mogenb
B Mopenb
96126252 Howmep npoaykTta
P2 MecTto npoussoacTea
0612 [ata nsrotoBneHus (rog v Hepens)
0001 CepuitHbIi HOMep

3 HoMuHanbHbIR pacxoa [M3/u]

[6ap/°C]

HomMuHanbHoe ,anneHmelmaKcmmaanaﬂ TemMmnepartypa

CTpaHa-usrotosuTenb

HomMuHanbHasa yacTtoTta BpalyeHus [MMH'1]

Hanop [m]

MuHUManbHbBIN MHAEKC 3HepProdadheKTUBHOCTN

© ([N |Og| »

[%]

'mapaenuyeckun KMNA Hacoca B Touke ontumansHoro Krj

PacwudpoBka tTunosoro o6o3HavyeHnss NB, NBE, NBG, NBGE

Mogens B

Mpumep 1 - KOHCTPYKLUA Hacoca B cooTBeTcTBUM ¢ EN 733

Mpumep 2 - KOHCTPYKLMSA Hacoca B cooTBeTcTBUM € ISO 2858

NBE 32 125 A1

NBG 125 -100 -160

TunoBoWu psag
NB, NBG Hacoc co cTtaHgapTHbIM
NBE, NBGE Hacoc ¢ anektpogsuratenem MGE

aneKkTpoaBuratenem

OunameTp BcacbiBatowero natpy6ka (DN)

OunameTp HanopHoro natpy6ka (DN)

HomMuHanbHbI gnameTp pabouero koneca [Mm]

MoHuxeHHasa npoM3BoAUTENbLHOCTb = .1

®dakTU4eckuih AmameTp pabouero koneca [Mm]

142
1160-142

UcnonHeHue ¢ paTunkamm

S1 bes YCTaHOBNEHHOrO Ha 3aBo[e AaTyuKa, AaTyuK gaBneHna nocTtaBndaeTcda ¢ HacocomM

S2 C ycTaHOBMEeHHbIM Ha 3aBoje AaT4yMKOM nepenaga AaBrneHusi, Hacockl cepun 2000

S2 A F 1 A E S BAQE

A F 2 N K S DQQK

PacwudpoBka TMNOBOoro o603HavyeHus ([onyckaeTcs coyeTtaHme KoaoB)

A

o m m OO

BasoBoe ncnonHexune

OnekTpoaBuratens yBenMYEHHON MOLLHOCTH

Bes asuratens
Kopnyc Hacoca Ha onopax

B3pbiBo3alymuieHHoe ncnomnHeHne no ATEX (B cnyvae ecnu Hacoc npowen ceptudukaunio ATEX,

BTOPOW CMMBOI KOAa UCMOSMHEHUA

Hacoca - byksa E).

VicnonHeHne ¢ paMoin-oCHOBaHNEM.

C OCTUPOBOYHbIMU NNAacTUHaAMU

CneumnanbHoe UCNonHeHne (GCJ'IVI Tpe6yemoe ncnonHeHue He CooTBETCTBYET

nepevncneHHbIM)

Tpy6Hoe coeauHeHue

E
F
G
J

dnaHel 13 Tabnuubl E
®naHeu DIN

®naHey ANSI
odnaxey JIS

OonycTtumoe aaBneHue Ha dnaHuax (PN - HoMMHanbHoe paBneHue)

1

g~ WON

10 6ap
16 6ap
25 Bap
40 6ap
[pyroe gonyctumoe aaenexHune

GRUNDFOS %%
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NB, NBG, NK, NKG

NBE, NBGE, NKE, NKGE

Mpumep 1 - KOHCTPYKLUA Hacoca B cooTBeTcTBUM ¢ EN 733

Mpumep 2 - KOHCTPYKLMSA Hacoca B cooTBeTcTBUM ¢ 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

MaTtepuansbl

— I GG Mmoo w >

=Er 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

CneumnanbHoe UCMNOoNHeHne

Konbuo wenesoro
yNnoTHeHus

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

3anonHeHHbIN
yrnerpagwutom PTFE
(Graflon™)

1.4517
1.4517
1.4517

3anonHeHHbIN
yrnerpagwutom PTFE
(Graflon™)

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

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

Pe3nHoBbIe geTanu B Hacoce

BykBoi 0603Ha4YeH MaTepuan KonbLEBOrO YNIIOTHEHNS KPbILLIKW Hacoca

E

X Z2 X

\

EPDM
FXM (Fluoraz®)
FFKM (Kalrez®)

FEPS (cunukoHoBoe KonbLeBoe ynnoTHeHne B obonoyke n3 PTFE)

HNBR
FKM (Viton®)

YnnotHeHue Bana

S OpuHapHoe ynnoTHeHwe

Kop Tuna TopueBOro ynrioTHeHUsA U pe3anHOBbIX petanen

GRUNDFOsS %




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

Mpumep 1 - KOHCTPYKLMUA Hacoca B cooTBeTcTBUMU ¢ EN 733

Mpumep 2 - KOHCTPYKLMA Hacoca B cooTBeTCcTBUM C ISO 2858

NBE 32 11251 /M42 S2 A F1 A E S BAQE

NBG 125 -100-160  /160-142 A F2 N K S DQQK

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

Hacoc ¢ anekTpoasuratenem MGE

NMOHWXKEHHas NPon3BOANTENBHOCTb

paboyee koneco 142 mm

C yCTaHOBINEHHbIM Ha 3aBofe JaTYMKOM nepenaga
JasrneHus, Hacockl cepumn 2000

6a3oBOe NCNONHEHNe

¢ ¢onaHuem DIN no EN 1092-2 B Tpy6HOM
coefuHeHnn

ponyctumoe faerneHue Ha dnaHue - 10 6ap
Kopnyc Hacoca u3 vyryHa, EN-GJL-250
4yyryHHoe paboyee koneco, EN-GJL-200

6pOH30BOG/J'IaTyHH06 KonbLUoO weneBoro
ynnoTHeHunaA

Ban u3 Hepxasetowwen ctanu (EN 1.4301)
KOnbLEeBOe YNIoTHEHME KpPbILKKM Hacoca ns EPDM
C OAMHapHbLIM YNIIOTHEHNEM Bana

¢ ynnoTHeHmeMm Bana us BAQE.

B npumepe 2 nokasaH Hacoc NBG 125-100-160 c
OaHHbIMN XapaKTepuUCcTUKaMMu:

¢ pabo4ynm konecom ¢ kocow nogpeskon 160-142 mm
6a3oBoe NcnonHeHne

¢ conaHuem DIN no EN 1092-2 B TpyOHOM
coeanHeHnmn

JonycTumoe AaBrieHue Ha dnaHue - 16 6ap
Kopnyc Hacoca u3 HepxaBsetowen ctanu EN 1.4408

paboyee KONeco u3 HepxasetoLLen cTanm
EN 1.4408

KOMbLIO LLIENEeBOro YNNOTHEHMA U3 TednoHa ¢
yrnerpaguTHbIM HanosTHEHNEM (Graflon®)

C Barnom u3 Hepxasetwen ctanun, EN 1.4401
KonbLeBOe YNIoTHEeHME KpbIWKK Hacoca n3 FFKM
C OAMHapHbIM yNIOTHEHMEM Bana

TMN ynnoTHeHus Bana - DQQK.

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

PacwudgpoBka tunosoro o6o3HaveHus NK, NKE, NKG, NKGE

Mogenb B
Mpumep 1 - KOHCTPYKLMA Hacoca B cooTBeTcTBUM ¢ EN 733 NKE 32 11251 /142 S2 AMF 1 A E S BAQE
Mpumep 2 - KOHCTPYKLMA Hacoca B cooTBeTCcTBUM € ISO 2858 NKG 125 -100 -160 /160-142 H2 F 3 N KE O 2926

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

OunameTp BcacbiBatowero natpy6ka (DN)

OunameTp HanopHoro naTpy6ka (DN)

HomMuHanbHbIN gnameTp pabouero koneca [Mm]

MoHnxeHHasa npon3BoAuTeNbHOCTb = .1

®dakTMuyeckun amameTp pabouero koneca [Mm]

WUcnonHeHue c gaTunkamm
S1 Be3 ycTaHOBNEHHOrO Ha 3aBofe AaTyuka, AaT4uK AaBlIeHNs NOCTaBMNsAeTCs C HACOCOM
S2 C ycTaHOBMeHHbIM Ha 3aBofe AaT4yMKOM nepenaga AaBneHusi, Hacockl cepun 2000

PacwudpoBka TMNoBoro 0603HaueHus (AONyCKaeTcs coyeTaHue KoAoB)

BasoBoe ucnonHeHune, ctaH4apTHbIN NOALWUNHUKOBLIV y3en, CMa3biBaeMbI

A1 . AR
KOHCUCTEHTHOM CMasKoii, XecTkaa mydTa

BasoBoe ncnonHeHne, cTaHAapTHLIN NOALLMMHUKOBBIV Y3€en, CMa3sbiBaeMblii

A2 - 2 M
KOHCWUCTEHTHOW CMaskon, MydTa ¢ NpocTaBKoMn

B OnekTtpoaBuratenb yBenuM4eHHON MOLLHOCTH

B3pbiBo3awumieHHoe ncnonHeHune no ATEX (B cnyyae ecnu Hacoc npowen ceptudunkauunio ATEX, BTopo cumBson

E
KoAa McrnonHeHms Hacoca - 6yksa E).

MopLWwnnHMKOBbLIV y3en anga Taxenbix yCJ'IOBVIVI aKkcnnyartauum, CcMasblBaeMblii

G1 - S
KOHCUCTEHTHOWN CMa3KoMU, XXecTKas My(t)Ta

[NoALWNNHNKOBbIN y3en ansa Taxenbix yCJ'IOBMVI aKcnnyatauum, CcMma3sblBaeMmblIv

G2 " o o
KOHCUCTEHTHON CMasKoii, MydTa C NpocTaBKow

MoAWnNHUKOBBIN y3en Ans TsHKenblX YCNOoBUWiA aKcnyatauum, MacnsHas

HA1 .
cmaska, xeéctkas mydra

MoAWnNHUKOBBIN y3en Ans TSHKebIX YCOoBuWii aKcnyaTauum, MacnsHas

H2 M
cmaska, MydTa ¢ npocTaBKkomn

Bes anekTpoasuratens, cTaHAapTHbIA NOALWNMHUKOBLIN y3er, CMa3biBaeMblii KOHCUCTEHTHOWN CMaskon,
xéctkas mydTa

Be3 anekTpoaBuratens, ctaHgapTHbI NOALIMMNHMUKOBBIN y3er, cMa3blBaeMbli KOHCUCTEHTHOW CMa3KoW,
MydTa C NPOCTaBKOW

Bes anekTpoaBuratens, NOALMMNHUKOBBIN y3en ANs TSHKeNbIX YCNOoBUii aKcnyaTauum, cMasbiBaembli

J1 ~ L
KOHCUCTEHTHOWN CMa3KoMU, XeCTKas Myd)Ta

bBes aneKkTpoaBuratend, NOALIMMHUKOBBIV y3en ona Taxenbix yCJ'IOBl/Il7I aKcnnyatauuu,

J2 L M _ M
CMasblBaeMbl KOHCUCTEHTHOU CMa3Kou, MbeTa C npocTaBkoun

Bes aneKkTpoasurartend, FIO,E[LLII/IFIHI/IKOBI:IIZ y3en ona Taxenbix yCJ'IOBI/IIZ aKcnnyartauuu, macnaHasa

K1 X
cmaska, xéctkas mydTa

Bes anekTpoasuratens, NOALMNHUKOBLIN Y3en ANna TSHXenblX YCNoBUiA 3KcnnyaTaummn, macnsHasa cmaska,

K2 ~
MydTa C NPOCTaBKOW

Hacoc co cBo60oaHbIM Banom, CTaHAapTHbIV NOALWMMNHUKOBBIWA Y3en, cCMa3blBaeMbI KOHCUCTEHTHOW

Y1 z
CMa3KoW.

Hacoc co cBo6oaHbIM Banom, NoaWwWnnHUKOBbIA y3en ana Taxenbix yCJ'IOBI/|17I

W1 z o z
aKcnnyartayuu, cmasbiBaeMbli KOHCUCTEHTHOM CMa3Kou.

Hacoc co cBo6oaHbIM Banom, noaWwWnnHUKOBbIN y3en ona Taxenbix ycnosmﬁ
aKcnnyaraymm, MmacnaHaa cMmaska.

Z1

CneumnanbHoe UCMONHEeHne (ecnm Tpe6yeM0e ncnonHeHne He COOTBETCTBYET

X
NepeyvnCcneHHbIM).

Tpy6HOe coeanHeHue
E ®naneuy u3 Tabnuubl E

F ®naney DIN

G ®naHeu ANSI

J  ®naxey JIS

[donyctumoe aaBneHune Ha cdnaHuax (PN - HomMHanbHoe AaBneHue)

1 10 6ap

2 16 6ap

3 2506ap

4 40 6ap

5 [pyroe gonyctuMmoe gaBnexHue

Martepuansbl

Konbuo wenesoro
YNNOTHeHUs

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

Kopnyc Hacoca Pa6ouee koneco Ban

GRUNDFOsS %




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

Mpumep 1 - KOHCTPYKLUSA Hacoca B cooTBeTcTBUM ¢ EN 733 NKE 32 11251 /142 S2AMF 1 A E S BAQE
Mpumep 2 - KOHCTPYKLUA Hacoca B cooTBeTcTBUM C ISO 2858 NKG 125 -100 -160 1160-142 H2 F 3 N KE O 2926
B EN-GJL-250 Bronze CuSn10 BpoHsa/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 yrnerpaduTtom 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 yrnerpacgutom PTFE 1.4401
(Graflon™)
3anonHeHHbIN
P 1.4408 1.4517 yrnerpacdutom 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 BpoH3a/natyHb 1.4462
U 1.4408 1.4517 1.4517 1.4462
3anonHeHHbIN
W 1.4408 1.4517 yrnerpacdutom PTFE 1.4462
(Graflon™)
X CneumanbHoe UCMNOMNHEeHne
Pe3nHoBbIe aeTanu B Hacoce
MepBas 6ykBa 0603Ha4aeT MaTepuan KonbLEBOro YNMOTHEHUS KPbILWKM HAacOCa U KPbILLIKW YNIOTHEHNS (KpbILKa YNNOTHEHNS
NPUMEHSIETCS! TONMbKO B ABONHBIX TOPLIEBbIX YMMNOTHEHUSX).
BTopas 6yksa o6o3Ha4yaeT maTepuan KonbLeBOro ynnoTHEeHUs Kopnyca YnnoTHEHWS.
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 YNIOTHEHWE
C OpuHapHoe KapTpuaxeBoe ynnoTHeHne
D [BoiiHoe KapTpuaxeBoe ynnoTHeHne
O [BoriHoe ynnoTHeHue "back-to-back”
P [BoiHoe ynnoTHeHune "tandem"
S OpawuHapHoe ynnotHeHue

YnnotHeHue Bana B Hacoce

EyKBbI nnu undpsl B koge, o6o3HavatoLem TOopueBoOe ynrnoTHeHMe Bana n pe3nHoBble YacTu ynioTHEHUA Bana

4 6yksbl: OguHapHoe TopLeBoe ynnoTHeHwe Bana (Hanp., BQQE) unu oguHapHoe kaptpumxesoe ynnoTHeHue (Hanp., HBQV).

4 ABOiiHOe ynnoTHeHne (Hanp., 2716, rae 27 - DQQV (nepsuyHoe ynnoTHeHue), a 16 - BQQV (BTopu4HOe ynnoTHeHWe)) unu aeoiiHoe
undpbl:  KapTpuaKeBoe ynnoTHeHne (Hanp., 5150, rae 51 - HQQU (nepsuyHoe ynnotHeHue), a 50 - HBQV (BTOopuyHOE ynnoTHeHue)).

CooTBeTcTBUS LMPOBOro 1 6ykBEHHOro 0603HaYEHWIN YNNOTHEHMIN Bana onucaHbl Ha cTp. 15.

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

Mpumep 1 - KOHCTPYKLMA Hacoca B cooTBeTcTBMMU ¢ EN 733

Mpumep 2 - KOHCTPYKLMA Hacoca B cooTBeTCTBUM C 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
* MOHMXEeHHasi MPOM3BOANTENBHOCTb
* paboyee koneco 142 mm

e C yCTaHOBMEHHbIM Ha 3aBOAE AaTYMKOM nepenaja
hasrneHus, Hacocbl cepumn 2000

* CTaHOapTHbIA NOALIMMHUKOBLIN y3en,
CMa3bliBaeMblil KOHCUCTEHTHOM CMa3Kom

* XécTkasa mydTta

+ ¢ ¢naHuem DIN no EN 1092-2 B TpyGHOM
coefMHeHnn

* dnaxey PN 10
» Kopnyc Hacoca u3 vyryHa, EN-GJL-250
* 4yryHHoe paboyee koneco, EN-GJL-200

* 6p0H3OBO€/J’IaTyHHO€ KOnbLUO LweneBoro
ynnoTHeHunaA

» Ban u3 Hepxasetowen ctanu EN 1.4021/1.4034

* KONbLEBOE YNnOoTHEHMWE KpbILKKM Hacoca ns EPDM
* C OOAWHApPHbIM YNMOTHEHNEM Bana

* C ynnoTHeHueM Bana us BAQE.

GRUNDFOsS %

Mpumep 2: PacumpoBKka KOHCTPYKTUBHbIX
ocobeHHocTen Hacoca NKG 125-100-160:

¢ paboynM Konecom c Kocoi noapeskoi
160-142 mm

NOALUUMNHWK AN TSXKENBIX YCNOBWI 3KCnyaTauuu,
CMa3biBaeMblil KOHCUCTEHTHOMN CMa3Koun

MydTa ¢ NpocTaBKkon

¢ conaHuem DIN no EN 1092-2 B TpyOHOM
coefvHeHnn

¢naHey, PN 25
Kopnyc Hacoca n3 Hepxasetollern ctanm EN 1.4408

pa6oyee KOMeco U3 HepxaBelLen crtanu
EN 1.4408

KOMbLO LLEeNeBoro ynnoTHeHns 13 TedroHa ¢
yrnerpaduTHbIM HanonHeHmem (Graflon®)

C Banom u3 Hepxagetowlen ctanu, EN 1.4401

MaTepuan KonbLeBbIX YNITOTHEHMI KPbILLKN Hacoca
W KpbILWKKX yNrnoTHeHus - FFKM

mMaTepuan KonbLeBOro ynnoTHeHUs kopnyca
ynnotHeHus - EPDM

ABOWHOE TopueBoe ynnoTHeHue "back-to-back”
nepeuyHoe ynnotHeHue Bana: DQQK
BTOpMYHOE ynnoTHeHne Bana: DQQE.



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

CooTBeTCTBMA KOOOB undpoBoro u GyKBeHHOFO 0603Ha4YeHun TOopueBOro u canbHUKOBOro ynnomermﬁ Bana

LUndpbl BykBbI OnucaHue
10 BAQE OpunHapHoe TopLeBoe YNioTHeHVe Bana
11 BAQV OpnHapHoe TopLeBoe ynnoTHeHne Bana
12 BBQE OpuHapHoe TopLeBoe ynnoTHeHne Bana
13 BBQV OpuHapHoe TopLeBoe ynnoTHeHne Bana
15 BQQE OpvHapHoe TopLeBoe ynnoTHeHne Bana
16 BQQv OpvHapHoe TopLeBoe ynnoTHeHne Bana
19 AQAE OpvHapHoe TopLeBoe ynnoTHeHne Bana
20 AQAV OpuHapHoe TopLeBoe ynnoTHeHMe Bana
21 AQQE OpuHapHoe TopLeBoe ynnoTHeHMe Bana
22 AQQV OpuHapHoe TopLeBoe ynnoTHeHMe Bana
23 AQQX OpunHapHoe TopueBoe YNioTHeHVe Bana
24 AQQK OpunHapHoe ToplueBoe ynioTHeHVe Bana
25 DAQF OpunHapHoe TopLueBoe yNioTHeHVe Bana
26 DQQE OpnHapHoe TopLeBoe ynnoTHeHne Bana
27 DQQvV OpnHapHoe TopLeBoe ynnoTHeHne Bana
28 DQQX OpnHapHoe TopLeBoe ynnoTHeHne Bana
29 DQQK OpnHapHoe TopLeBoe ynnoTHeHne Bana
50 HBQV KapTpuaxHoe ynnotHeHune
51 HQQU KapTpuaxHoe ynnotHeHune
52 HAQK KapTpuaxHoe ynnotHeHune
SNEA CanbHUKOBOE YNIOTHEHNE C BHYTPEHHER 3aTBOPHOW XUAKOCTbIO, cCanbHUKoBasi Habueka Buraflon® 1), marepuan
KOMbLEBOro ynnotHexHus - EPDM
SNEB CanbHWKOBOE YNNOTHEHWE C BHYTPEHHEN 3aTBOPHON XUAKOCTbIO, CanbHMKOBas Habueka Thermoflon® 2), MaTepuan
KonbLEeBOro ynnotHexnus - EPDM
SNEC CanbHUKOBOE YNIOTHEHME C BHYTPEHHEN 3aTBOPHON XUAKOCTbIO, canbHMKoBas HabvBka Buraflon® "), MaTepuan
KOmnbLEeBOro ynnotHeHus - FKM
SNED CanbHUKOBOE YNMNOTHEHUE C BHYTPEHHEN 3aTBOPHOI XNUAKOCTLIO, CanbHUKoBast Habueka Thermoflon® 2), matepuan
KOMbLEeBOro ynnotHexHus - FKM
SNOA CanbHuKkoBOe ynnoTHeHne 6e3 3aTBOPHON XNAKOCTHU, canbHUKoBas Habueka Buraflon® "), matepuan konbLesoro
ynnoTtHexus - EPDM
SNOB CanbHukoBOe ynnotHeHne 6e3 3aTBOPHOM XUAKOCTU, canbHUKOBas Habueka Thermoflon® 2), mMaTepuan KonbLeBoro
ynnoTHeHusi - EPDM
SNOC CanbHukoBOe ynnoTHeHue 6e3 3aTBOPHOM XUAKOCTU, canbHUKOBas HabuBka Buraflon® 1), mMaTepuan KonbLeBoro
ynnoTHeHns - FKM
SNOD CanbHukoBOe ynnoTHeHue 6e3 3aTBOPHOM XUAKOCTU, canbHUKoBas HabuBka Thermoflon® 2, MaTtepuan KonbLeBoro
ynnoTHeHus - FKM
SNFA CanbHUKOBOE YNNOTHEHUE C BHELLHEW 3aTBOPHOW XUAKOCTbIO, canbHUKoBasi Habuneka Buraflon® ), matepuan
KOMbLEBOro ynnotHeHus - EPDM
SNFB CanbHWKOBOE YNIOTHEHME C BHELLHEW 3aTBOPHOW XMAKOCTbIO, canbHNKOBas Habmeka Thermoflon® 2), matepuan
KonbLEeBOro ynnotHexHus - EPDM
SNFC CanbHUKOBOE YNIOTHEHME C BHELLHEW 3aTBOPHOW XMAKOCTbIO, canbHUKoBas Habuska Buraflon® 1), matepuan
KOmnbLEeBOro ynnotHexnus - FKM
SNFD CanbHUKOBOE YNIIOTHEHME C BHELUHEW 3aTBOPHOW XMAKOCTbIO, canbHUkoBas Habuska Thermoflon® 2, maTtepwuan

KOMbLEBOro ynnotHexHus - FKM

1)
2)

Buraflon® - canbHukoBasi HaG1BKa U3 BOMOKHa, nponutaHHoro PTFE.
Thermoflon® - canbrukosas Habueka U3 PTFE ¢ go6asneHunem rpacuTa.

GRUNDFOS %%
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PacwundgpoBka koga o603Ha4YeHUnA
yNJIOTHeHNA Bana

Mosuuum (1)-(4) onuceiBaloT yNnoTHEHUE Bana.

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

O603HaveHne Tuna ynnoTHeHus
Grundfos

MaTepuan, noaBuxHasa 4actb
TOpUEBOro ynnoTHeHnsA

Martepuan, HenogBuxHas 4YacTb
TOPLEBOrO YNNOTHEHUS

Marepwvan BTOPUYHOro ynnoTHeHUs (pe3nHoBbIe
netanu)

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

PacwudpoBka koga o603Ha4yeHUsA
canbHukoBoro ynnotHeHus (NK,
NKG)

Mo3uuun (1)-(4) BkntovaoT MHDOPMALMIO O CarnbHUKE:

B cnepytowert Tabnvue npeacTaBneHbl NOSICHEHNA MO
nosuumam (1) - (4):

Mos. Kon Kpatkoe onucanune
(1) S Tun canbHNKOBON HabWBKN
Mos. Kopg MeTopn oxnaxaeHus
(2) N HeoxnaxaaeMmblii canbHUK
Mos. Kopg 3aTBopHan XMAKOCTb
E C BHYTPEHHEW 3aTBOPHON XNAKOCTbIO
3) F C BHeLUHeln 3aTBOPHOW XUAKOCTbIO
(0] Be3 3aTBOpPHOW XNAKOCTN
Mos. Kon MaTtepuansb!

CanbHukoBas Habuska Buraflon® u3
A nponutaHHoro PTFE BonokHa u konbLueBble
ynnoTHeHus n3a EPDM
KombuHuposaHHas rpacdut-PTFE canbHukoBas
B Habuska Thermoflon® un konbueBble
ynnoTHeHus n3a EPDM
CanbHukoBas Habuska Buraflon® n3
C nponutaHHoro PTFE BonokHa u konbLeBble
ynnoTHeHuns n3 FKM
Kom6uHuposaHHas rpacdut-PTFE canbHukoBas
D Habuska Thermoflon® u konbLeBble
ynnotHexus n3 FKM

4)

Mos. Kon KpaTkoe onucaHue
A KonbueBoe ynnoTHeHue C XecTKon dumkcauunen
NoABUXHOW YacTu
1) B PesnHoBoe cunbdoHHOe ynnoTHeHne
D CbanaHcupoBaHHOE KOmnbLiEBOE YNNOTHEHME
H CbanaHcnpoBaHHOE KapTpUAXHOE YyNnoTHeHne
Mos. Kon Martepuan
CuHTeTUYeckune rpaduTbi:
pacduT, NnponuTaHHbIN MeTannom (1M3-3a
@ A coaep)KaHusi CypbMbl UCNONb30BaHWe Ans
" NUTLEBOW BOAbI HE PEKOMEHAYyeTCs)
(3) B paduT, NPONUTaHHLIN CUHTETUYECKOWN CMONON
Kap6uabl:
Q Kapbwug kpemHus
Mos. Kopn MaTepuan
E EPDM
V. FKM (Viton®)
F  FXM (Fluoraz®)
) K FFKM (Kalrez®)
X HNBR
MoaBWXHbIE YNNOTHUTENbHbIE KOMbLa - U3
U FFKM, a HenoaBwxHble YNNOTHUTENbHbIE

konbua - 3 PTFE

HononHuTenbHasa nHdopMauns OTHOCUTENbHO
CBOWCTB pasnuyHblX MaTtepunanos ynnoTHEHU Bana
npveedeHa B pasgene 6. YnnomHeHus eana.

GRUNDFOsS %



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

4. NpumeHeHuUe

MpruMeHeHUe NpU BbICOKUX
TemMneparypax

GrA2519 - TM06 8145 4716
GrA8611 - TM06 8144 4716

Puc.3 Hacocbl NB, NBG, NK, NKG gnsa npumeHeHus
npuv BbICOKUX TemnepaTypax

lMepekaumBaHue ropa4vmx xxmakocten Tpedyet ocobon
NPOYHOCTU p,eTane|7| HaCOCOB, TaKMX KakK ynioTHeHune
Bana v pe3nHoBble AeTanu, a Takke ocobon
KOHCTPYKLMM MOALLMMNHMKA.

Hacocbl NBG, NKG ¢ ogHMM MexaHn4eckum
yNnoTHEeHUeM Bana MoryT paboTaTtb nNpu Temneparype
xugkoctn go + 220 °C. HomuHanbHoe gaBneHune aTux
HacocoB cocTaBngaeT Ao 16 6ap AnsA YyryHHbIX
HacocoB u 25 6ap Ans HaCOCOB U3 HepXXaBekLlen
cTanu.

HekoTtopble Hacockl NKG npegHasHaveHbl ans
WCNOMHEHMIN C ABONHbBIM ynnoTHeHneMm Bana ("tandem"”
unu "back-to-back"), kotopble moryT pabotaTb npu
Temnepartypax go + 180 °C. HommHanbHOe aaBneHue
3TUX HACOCOB COCTaBNsAeT Ao 16 6ap AN YyryHHbIX
HacocoB 1 25 Gap Ans HacOCOB U3 HepXXaBetloLlen
cTanu.

Mcnonb3oBaHue ynnoTHeHun Tuna "tandem" nnu
"back-to-back" npegnonaraet yBenuyeHne cpoka
cnyx6bl ynnoTHeHW Bana bnarogaps ny4dllen cmaske.
Takxe obecneunBaloTcs pasnnyHble paboune
NMOBEPXHOCTW YyNMOTHeHUs Bana Ans obecneyexuns
H6ecnepeboliHoi paboTbl MPU BbICOKMX TeMMepaTypax.

[ns obnacTten NpUMEHeHNs ¢ BXOAHbLIM AaBrneHnem
Bhille 10 Gap, npeanaraeTcs NOALIMMNHUK NOBbILIEHHOW
NPOYHOCTY AN KPOHLUTEWHA NOoALINMHUKA.

Flopsyee BogocHabXxeHue

B cuctemax ropsiyero BogocHabXeHUst Hacochl YacTo
noaBepralTcsi pas3nmMyHbiM 3KCTPEMarbHbIM
YCIOBUSIM, TaKUM Kak BbICOKME TeMMepaTypbl, YacTble
3anyckn/oCTaHOBKU, NyNbCOBbIe konebaHus AaBneHus,
nrioxue yCrnoBus Ha BcacbiBaHUU, BbICOKOE AaBneHue
BCacblBaHUS.

Takue ycrnosus MOryT NpUBECTM K KaBUTaLmu n/munm
NoBbILIEHHOMY M3HOCY AeTanei Hacoca, Hanpumep,
NOALIWUMHUKOB ABUraTens U yNrnoTHEHUs Bana, Yto
coKpallaeT Cpok crnyx6bl Hacoca.

anIMeHeHVIe B MOE€4YHbIX CUCTemMmax m
cuctemax O4YMCTKHU

B Takux ycnoBusix 4acto Heo6xo4MMO NpUMeHeHne
cneumnannanpoBaHHbIX NPOOYKTOB U CNocoboB,
HanpuMep ucnonb3oBaHWe Kopryca Hacoca 6e3 onop,
obecneyeHne cNOCOOHOCTUN Nepekayvkm OCTaTKoB
nynbnbl U NPOTUBOAENCTBUS YUCTALLMM cpeacTBam. B
3TOM cnyyae 4yacTto TpebyeTcsi NpMMeHeHne HacocoB
N3 HepXxaBelLLlen ctann n cneumanbHblX KONbLEBbIX
YNNOTHEHUN B TOPLEBOM YNNOTHEHUN U HAcoce.
Takxe moxeT notpeboBaTbCca ABOMHOE TOpLEBOE
ynnoTHeHue ¢ obecnevyeHnem NpoMbIBKM TOPLEBOrO
YNAOTHEHUS NepekavyMBaeMomn XUAKOCTbIO, ECIN B
MOLLEN/YNCTALLEN KUAKOCTU HAaXoAATCH YacTulbl 1
nynena.

OononHutenbHasa nHdopmauma

UHdopmauus CM. cTp.
OnekTpoABUraTenu yMeHbLIEHHON 1 YBENNMYEHHOW 26
MOLLHOCTH

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

GRUNDFOS %%
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NpumeHeHMne B cuctemax ¢
perynupoBaHuMeM TemnepaTtypbl

TMO6 8146 4716 - TMO6 8144 4716

GrA2519 - GrA2520

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

CTtaHOapTHOe NpuMMeHeHue

* KOoMmMbloTepHas obpaboTka faHHbIX

* rpagupHu

* OXJIaXAeHVe N 3aMOpOo3Ka B MPOMbILLIIEHHbIX
npoueccax.

Cuctembl TepMoperynupoBaHmsa ans:

* IUTENHble U POPMOBOYHbIE NHCTPYMEHTHI

* nepepaboTtka HedTW.

Mbl npeanaraemM pelleHvs Ansi Creayowmx cpea:

e XuakocTtu go -45 °C

* BCE BMAbl OXNaX4awLWmnxX Xnakocten (rmmkonm u
COnsiHble pacTBOpbI)

* XMOKOCTU C BbICOKOWN BA3KOCTbIO U MITOTHOCTLIO

* KMOKOCTW Npu BbICOKOW Temneparype (Boaa,
rMWKOMb, Macno).

Xuakoctn go -45 °C

Mpw nepekavymMsBaHuu XXMAKOCTEN NpU Temnepartype Ao
-45 °C, ons ycnewHoro npoM3BoaCcTBa BaXHO, YTOObI
getanu Hacoca Oblny BbINOMTHEHbI U3 NPABUITbHOTO
Matepuana u UMmenu npaBusbHbIe pasMepbl.

Mpwn cTonb HM3KUX TemnepaTypax HenpaBWbHbIN
BbIOOp MaTepuana unu pasmepoB MOXET cTaTb
npu4rHOM aedopmMauun B pesynsrate TeNnoBOro
pacwmnpeHnsi, 1 B KOHEYHOM CHETE MPUBECTY K
npekpaLleHuno paboTol.

Ecnu Hacoc ycTaHOBIEH B 04eHb XONOLHOM
MalUWUHHOM OTAEeNneHun 1 paboTaeT C NOCTOAHHbIM
LIVKIIOM BKITIOMEHUS 1 BLIKIIOYEHNS, CYLLECTBYET pUCK
HaKorMMeHNs KoHAeHcaTta B KNeMMHOWM Kopobke
anekTpoasuratens. Ytobbl 3Toro n3bexartb, Mbl MOXEM
BCTPOMUTb B KNEeMMHYI0 KOpoBKY anekTpoaBuratens
aHTUKOHAEHCcaTHbIN HarpeBaTenb AN 3alWuThbl OT
KOHAeHcaLuuu.

GRUNDFOsS %

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

Oxnaxpaarowime XUAKOCTU (TMUKONKU U CoNnsiHble
pacTBOpbI)

EcTb MHOro BUOOB OXNaxaaoLwWwmnX XXnaKkocTen, ogqHako,
npu Boibope ncnonHeHns Hacoca Heobxoanmo
y4MTbIBaTb HEKOTOPbIE 00LIME CBOMCTBA, TakMe Kak:

+ ©Dornee BbicOKas BA3KOCTb 13-3a HU3KOM pa6oqel7|
TeMmnepatypbl 1 NJIOTHOCTU B OTNKYKMe OT BOAbI,

* pasnuyHble 4OGaBKU ANA YBENMYEHUs CpoKa
cnyx6bl oxnaxaaroLlen XMOKoCT U CUCTEMBI,

* KpUCTannM3auus nepekavnsaemMom XnakocTu Ha
paGoynx NOBEPXHOCTSAX YNIIOTHEHUS.

[nsa ycrnoBui npMMeHeHNs ¢ oxnaxxaawLwmmm
XNOKOCTSAMU 06bIYHO UCMNOMb3YTCA YNNOTHEHUS Bana
C YMeHbLLIEHHbIMU paboynmu noBepxHocTAMU. Ons
ajantaunm K KOHKPETHOM NepekaynBaemMon XUaKoCTu
Takke npeanaratTcsa pasnuyHble KOMOGUHaUum
3M1aCcTOMEPOB B TOPLIEBLIX YNITIOTHEHUSAX BanoB 1 B
Hacoce.

[nsa ycnoBun npyuMeHeHus, YyBCTBUTENbHbIX K
npocToto, npegnaratTtcsa Hacocbl NKG ¢ ABOMHbIMY
YNAOTHEHUSMMW, KOTOPbIE MOTYT NPEenATCTBOBATL
KpUcTannusaumm Ha TOPUEBbLIX YMMOTHEHUSIX.

[nsa ycnoeuit NPUMEHEHUSI C HaNMYMEM COSSIHbIX
pacTBOPOB, NpeanaralTcs YyryHHble Hacochl Ans
Temnepatyp Hwxke 0 °C 1 HacocCbl U3 HepXKaBetoLL e
cTanu Ans consiHblX PacTBOPOB Npu Gonee BbICOKUX
Temneparypax.

XnogkocTu ¢ BbICOKOM BA3KOCTLIO U MMOTHOCTLIO

Mpwn nepekaynBaHNN BbICOKOBA3KMX M BbICOKOMITOTHbIX
XnakocTten HeobXxoanMo NPUHATL Mepbl
NPedoCTOPOXHOCTH, YTOObI He AONYCTUTbL Neperpysku
anekTpoaBurarens.

BsiskocTb nepekaunBaemomn XnNaKocTu B 3HAYUTENbHOM
CTeneHu 3aBUCUT OT TEMNepaTypbl XUAKOCTU, Toraa
KakK NiI0THOCTb MeHee 3aBncuMa ot Hee. lMpun
nepekavmMBaHus xMakocTen ¢ 6onee BbICOKON
BSI3KOCTbIO, YEM Y BOAbI, MPOM3BOAUTENBHOCTbL Hacoca
OyaeT CHWXeHa, YTo npeanonaraetT HeobxoaANMOCTb
ncnonb3oBaHWst Hacoca bonbLuero pasmepa unm
Gornee MOLLHOroO areKkTpoaBUraTens.

OononHutenbHaa nHdopmaums

UHdopmauus CM. cTp.
OnekTpoaBurateny yMeHbLUEHHOW U YBENTMYEHHON 26
MOLLHOCTH

TopueBoe ynnoTHeHve Bana 32
YnnotHeHue "back-to-back" 42
YnnoTtHeHue "tandem" 45
Marepwuanbl kopnyca Hacoca 49
Wcnonuenunsa E-Hacocos 72
CepTudukaTtbl U MPOTOKOMbI UCMbITAHWUIA 140
Grundfos Product Center 159




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

ArpeccuBHble/onacHbIe XUAKOCTU

GrA8611 - TMO06 8145 4716
GrA8612 - TM06 8144 4716

Puc.5 Hacocbl NB, NBG, NK, NKG ans arpeccuBHbIX
WINX ONacHbIX XUaKocTew

CraHgapTHoOe NpumMeHeHue

*  XUMMYecKasi NPOMbILLNEHHOCTb

+ hapmaueBTUYEeCKasi MPOMBbILLNEHHOCTb
+ HN3

* HedTexMMMYecKkas NpPOMbILLIEHHOCTb
* OMpecHWUTEmNbHbIE YCTAHOBKM

* JlaKoKpaco4Hasi NPOMbILLMIEHHOCTb

* TropHoe ferno;

* NpuMeHeHVe Ha nobepexbe U B Mope

B otpacnsix, rae Tpebyetca nepekaynBaHne onacHbIX 1
arpeccuBHbIX XuakocTen, 6e3onacHoCTb SBNsieTcs
OCHOBHbIM NpPYOPUTETOM. Hacochl, fatoLue yTeuky,
npeacTaBnsAlT ONAacHOCTb ANS OKPYXatoLen cpefbl.

Mbl npennaraem pelLeHnst Ana crieqyownx cpea:
e arpeccuBHble U abpasnBHbIE XUOKOCTH,

e TOKCUYHbIE 1 OMAacCHbIE XUOKOCTH;

* BOCMNNaMEHSOLLNECH XNOKOCTH,;

* )KMOKOCTU C HEMPUATHBLIM 3anaxom.

[ns obecneyeHunsa 6esonacHo 06paboTku
BblLLIEeyKa3aHHbIX XUAKOCTEN Mbl Npeanaraem
ncnonb3oBaThb crneayroLine Hacochl:

* C ynnoTHeHuem Tuna "tandem" n o6opygoBaHuem
ANS KOHTPONS MPOMbIBOYHOM XWUAKOCTH,

* ¢ ynnotHeHueMm Tuna "back-to-back" n
o6GopygoBaHMeM Ansi KOHTPONsi 3aTBOPHOWA
XNOKOCTH,

* C pa3HoobpasHbIMKU anacToMmepamun B TOPLLEBOM
YNNOTHEHUU Bana 1 B HacocCe,

* C pas3nuuyHbIMK MaTepuanamu Kkopnyca Hacoca,
Korevy LieneBoro ynnotHeHusl, paboyero koneca u
Banos,

» B cooTBeTcTBUM ¢ ATEX.

YnnotHeHue Tvna "tandem" (tonbko NKG)

Hacocbl ¢ ynnotHeHusimu Tuna "tandem”,
NOAKIHOYEHHbIE K MPOMbBIBOYHOMY YCTPOWCTBY,
0cobeHHO NoaxoasT ANst KpUCTaNNU3yLWmnxcs
XNOKOCTEWN, rae KpavHe BaxHO nsberatb HakonmneHus
OTNOXEHU Ha pabo4mx NOBEPXHOCTSIX YNNOTHEHUN.
OTnoXeHUst NPUBOASAT K yTe4kaM B TOPLIEBOM
yNnoTHeHUn Bana. B crniyyae nosiBneHus ytedkn yepes
nepBMYHOE TOPLIEBOE YNIIOTHEHWE NepeKkavymMBaeMasi
XNOKOCTb PacTBOPSIETCA B NPOMbIBOYHOMW XUOKOCTU.
YnnotHeHue Tuna "tandem" Takxke nogxoguTt Ans
YyCNoBUI NpUMEHeHus1, rge Heobxoanmo
npenoTBpaTUTL 3ab60p BO34yxa C OTKPLITON CTOPOHbI
(4ns xugkocTewn, BCTyNaLWNX B peakuuio ¢
aTMocdEepPHbIM KMCITOPOAOM), a TakkKe ecrnv Hacoc
paboTaeT ¢ oTpuuaTenbHbIM AAaBNEHNEM Ha BXoAe
makcumym 0,6 6ap.

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

Hacocbl ¢ MexaHnamamum ynnoTtHeHus "back-to-back”
noAKNMw4arTCHd K CuctTemMe noBbilLeHNA AaBleHnd, YTo
npegoTBpallaeT yTeuky U3 Hacoca. [laBneHue
3aMopHOM XNOKOCTU B CUCTEME MOBLILLEHUS AaBNEHNs
BCerga LOIMKHO ObITh BbllLE AaBneHns
nepeka4ymBaemow cpefbl B o6nactv ynnotHeHus Ha 1,5
6apa nnm 10 %.

PekomeHayeTcs ucnonb3oBaTb HAcochl €
MexaHu3Mamm ynnoTHeHus "back-to-back" gna
TOKCUYHbIX, arpeCCUBHbIX nnm
NErkoBOCMNNaMEHSOLLNXCS XUAKOCTEN.

B3pbiBO3alwmueHHOe UCMOSTHEHUE HacoCoB No
ATEX

Hacochl ¢ ceptudukaumnen ATEX npegHasHadeHbl ons
NCMonb30BaHNS B NOTEHLMANbHO B3PbIBOOMACHbIX
YCrOBUSIX.

B3pbiBoonacHas atmocdepa COCTOUT M3 BO3AYyXa U
rOpHYMX BELLEeCTB, TaKMX Kak rasbl, napbl, TYMaHbl Unm
Mblfib, B KOTOPbIX MOCME BOCNIIaMEHEHNS MPONCXOANT
pacnpocTpaHeHue B3pbiBa.

Mbl npeanaraem Hacocel ¢ ceptudukaumnen ATEX no
cnegywLwmM Knaccudukaymam:

Fpynna ll

KaTteropus 2 KaTteropus 3

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

2D, 30Ha 21 3D, 30Ha 22
OononHutenbHaa nHdopmaums
Undopmaumsa CM. cTp.
OnekTpoaBUraTenu yMeHbLLEHHON 1 YBENNYEHHOW 26
MOLLHOCTH
TopueBoe ynnoTHeHve Bana 32
YnnoTtHeHue "back-to-back" 42
YnnoTHeHue "tandem" 45
Martepwuansl kopnyca Hacoca 49
B3pbiBo3alumieHHoe ncnonHeHrne Hacocos no ATEX 59
McnonHenns E-Hacocos 72
CepTudukaTtbl U MPOTOKOMbI UCMbITAHWNIA 140
Grundfos Product Center 159
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Ocob6ble TpeboBaHUA K MOHTaXy

TMO6 8145 4716 - GrA2511

GrA2520 - GrA2518

Puc. 6 Hacocbl NB, NBG, NK, NKG ansa cneuunanbHbiX
YCTaHOBOK

CtaHgapTHoOe NpumMeHeHue

* MecTa C OrpaHUYeHHbIM JOCTYMNOM U
NpPOCTPaHCTBOM

* npumeHeHue Ha nobepexbe 1 B Mope

*  MOOGUMbHbLIE NPUNOXEHNS

* npoTuBonoXxapHasi 6e3onacHoCTb

* palioHbl, NOABEPXKEHHbIE 3EMITIETPACEHNAM

* OTAarneHHble panoHbl.

B 3aBucUMOCTM OT ycnoBuin 6esonacHocTy,

MECTOMOSOXEHMNS U CXEMbI pa3MeLLeHUs, ans

HEKOTOpPbIX YCTAHOBOK TPebyTcs Hacochl, UmetoLme

WHYIO KOHCTPYKLMIO, YEM Y TPaANLMOHHBIX

rOPU30HTasNbHbIX HACOCOB.

Mbl npeanaraemM cnegyroline peLleHmns:

* BepTUKaNbHO MOHTUPYEMbIE HAcoChl

* Hacochbl co cBobogHbIM koHUoM Bana (NK, NKG),

* Hacocbl 6e3 anekTpogsuratensa (NB, NBG, NK,
NKG),

* Hacochbl C cepTudumkaTamm.
BepTukanbHO MOHTMPYyeMble HacoChl

BepTtukansHo MOHTUPYEMbl€ HAaCcOCbl 4aCTo
BbI6Mpal'OTCFI ana:

* YCTaHOBKW C OrpaHWYEeHHbIM LOCTYNOM U
NPOCTPaHCTBOM, Hanpumep Wwkadbl 1 KOMNAKTHbIE
cUCTEMbI

* MOABWXHbIE CUCTEMbI, HANpUMep, kopadnu un
TpaHCMopTHblE CpeacTBa.

KoHCTpyKUMNS BEPTMKANbHO MOHTMPYEMbIX HACOCOB
MOEeHTMYHA TPAANLMOHHOMY rOPM3OHTarIbHOMY HacoCy.
[ns BepTUKanbHOro MOHTaXxa OOCTYMHbl HEKOTOpbIe
pa3mepbl HacocoB NB 1 NBG

Hacochl 6e3 anektpoasurarens

Mol moxem npegoctaButb Hacockl NB, NBG, NK, NKG
0e3 anekTpoaBuratensi. 3T HacoOChl FOTOBbI K
yCTaHOBKE aneKTpoABuraTene Apyrux Mapok,
OTNUYHbIX OT nocTaBnsiemblx Grundfos.

TMO05 0953 1911

NK, NKG NB, NBG

Puc. 7 Hacocbl 6e3 anekTpoasuratensi (obHoBneHne
yepTexa)

GRUNDFOsS %

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

Hacocbl co cBO60AHLIM KOHLIOM Bana

TMO05 0952 1911

Puc. 8 Hacocbl NK, NKG co cBo60oaHbIM KOHLIOM Bana

OoctynHbl ncnonHeHus HacocoB NK, NKG co
cBoOOAHbLIM KOHLIOM Bana.

Hacocbl co cBo6G0oAHbLIM KOHLIOM Bara 4acTto
BbI6VIpaIOTCF| B crieayruwmnx cny4vyasax:

+ ycTaHOBKM Ge3 anekTpMyecKkoro npmMeoaa,
Hanpumep, YCTaHOBKM C BO3AYLUHLIM MPUBOAOM,
AV3enbHble YCTaHOBKU U YCTAaHOBKM C
rMAapaBnuyeckuM NMpuMBoOaOM

* YCTaHOBKW, Tpebylolime anbLTepHaTMBHOM Nnogayu,
Hamnpumep, CUCTEMbI NMOXAPOTYLIEHNUSA 1 aBapUiHble
Hacochl.

KoHCTpyKLMa HacocoB co cBo60oAHbIM KOHLIOM Bana

WOEHTMYHA HAcoCaM C 3MEKTPUYECKMM MPUBOAOM,

OfHAaKO MPU UCMOMb30BaHUN ABUraTenNst BHYTPEHHEro

CropaHusi Unu Apyrux HeaneKkTpU4ecknx npusoaos

MOXeT noTpeboBaTbCs LWKUB, PpeMeHb U MydTa.

Hacochbl c cepTucdnkatamu, paspewieHUAMMU u
NPOTOKONIaMU UCNbITAaHUN
Mbl npegnaraem uHAuBMAYyanbHbIE HACOCHI C LUMPOKUM
CMNEeKTPOM cepTUdUKaTOB N paspeLLeHnin, HanpuMep:
» CepTudukart nposepku matepmanos 3.1 n 3.2
* Ceptudukart npoBepku
— Lloyds Register of Shipping (LRS)
— Det Norske Veritas (DNV)
* Ot4eT 06 UCNbITaHMAX Hacoca Ha COOTBETCTBUE
TpeboBaHuam ATEX, ceptudumkatsl UL
» OTyeT 0 NpoBepke paboyer ToUkK (MpoBepka
paboyen ToukM) n gp.

PanoHbl, NnogBepXeHHble 3eMNeTPACeHUAM

[na npyuMmeHeHusa B panoHax, NoaBepXKEeHHbIX
3eMNEeTPSICEHUSAM U MOABMXHbBIX CUCTEMAX, Mbl
pekomeHayem Hacocbl NB, NBG, NK, NKG, NBE,
NBGE, NKE, NKGE B MCMNOMHEHUN U3 HepXXaBetoLlen
ctanu. HepxaBetowwas ctanb 6onee nnactuyHa, 4Yem
YYTyH 1, crnegoBaTenbHo, siBnsieTcs 6onee NpoYHON B
BUBpaLMOHHBIX cpeax.

JononHutenbHaa nHpopmaumsa

UHdopmauus CM. cTp.
McnonHeHns E-Hacocos 72
CepTudukaTtbl U MPOTOKOMbI UCMbITAHWUIA 140
Grundfos Product Center 159

OononHuTtenbHble Hacocbl Grundfos

[ns ycTaHOBOK C 0cObbIMU TpeboBaHUAMM K
KOMMaKTHOCTU KOHCTPYKUMN peKkoMeHayeTcs
ncnone3osaTb Hacockl CM, CR unun mogynu
noBbllLeHns gaeneHns BM.



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

CneunanbHoe NpuMeHeHue

TMO6 8147 4716 - TMO6 8144 4716

GrA8611 - TMO06 8145 4716

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

CTaH,qapTHoe npuMmeHeHue

Mbl npeanaraem cneuunanbHble peLleHnst Ans

pasnuyHblx obnacTel NPUMEHEHNS!, HEe YNOMSIHYTbIX Ha

npeablayLwmnx cTpaHuuax, Hanpumep:

* npumeHeHue Ha nobepexbe 1 B Mope

* nepekadvBaHWe XnAKoCcTen Npu TemnepaType A0
-45 °C

* nokpacka u npegsaputenbHas obpaboTtka (Hacochl
C MOHMXEHHbIM codepXaHneM KPeMHUS)

* 0cobble ycnosus

¢ cneuunanbHble TpeGOBaHVIﬂ K OOKYMeHTauunu,
Hanpsa>XeHuto, YactoTe U 1.4.

MNpumeHeHne Ha noGepexbe U B Mope

B cnyyae npumeHeHus Ha nobepexbe 1 B Mope
HacoCbl JOMKHbI COOTBETCTBOBATbL CTPOrUM
TpeboBaHNAM K HAAEXHOCTU CUCTEM OXIaXAeHUs,
NOXapOoTYLUEHUS, O4YUCTKM 1 onpecHeHuns. Hacockl
4YacTo yCTaHaBMMBAlOTCH B arpecCUBHON cpeae.

Mbl npegnaraem MHaMBMAYanbHblE HACOCK! C LUIMPOKUM
CNeKTpoM cepTudmKkaToB Ha maTepuarn, cepTudukaToB
NPOBEPKU, paspeLLeHUn N OTYETOB.

Kpome Toro, mbl npeanaraem cneumanbHble
WCMOMHEHMSI HACOCOB C BonbLIMM pasHoo6pasmem
MaTepuanoB U3roTOBNEHUS, COEANHEHUN U CTENEHEN
3alunThl.

[ns nepekaynBaHnsi MOPCKOM BOAObI, pEKOMeHAyeTCs
ucnone3osaTb Hacockl NB, NBG, NK, NKG, B koTopbIx
BCe AeTanu BbinonHeHbl n3 EN 1.4517.

Xuakoctn go -45 °C

Mpn TemnepaTtype xnakoctu go -45 °C matepuan
NoBEpPXHOCTEN YyNNOTHEHMS Bana v Apyrue gaktopbl
OOIMKHbBI COOTBETCTBOBATL 0COObIM TpeboBaHusM. MNpun
Taknx HU3KMX TeMnepaTypax HenpaBUMbHbIN BbIGOP
MaTtepuana unu pasMmepoB MOXeT CTaTb MPUYNHON
gedopmMaunn B pesynbsrate TENMOBOro pacluMpeHus u,
B KOHEYHOM CYETE, MPUBECTU K NpeKpaLleHnto paboT.
Ecnu Hacoc ycTaHOBMEH B 04€Hb XONO4HOM
MaLLUMHHOM OTAENeHUn n paboTaeT C NOCTOSIHHBIM
LUUKIIOM BKITHOYEHWS U BbIKMIOYEHWS, CYLLIECTBYET PUCK
HaKOMeHus KoHAeHcaTa B KIeMMHOM Kopobke
anektpogsuratensi. Ytobbl aToro nsbexarb, Mbl MOXEM
BCTPOUTb B KNEMMHY KOPOOKY anekTpoaBuraTens
aHTMKOHAEHCATHbIA HarpeBaTenb Ans 3aWuTbl OT
KOHZEeHcauuu.

Mokpacka u npegBapuTenbHaa o6paboTka

[nsa nokpackn TpebyeTca ctabunbHoe u Yncroe
npoun3BoAcTBO 6e3 BO34ENCTBUS BELLECTB,
ocnabnsiowmx cMaymMBaHme Kpacsawmux NMrMeHToB ¢
ocnabneHHbIM yBnaxHeHuem (6e3 PWIS). Cwm cTp. 70.

[IBONHAsA KOHCTPYKLMSA YNNOTHEHMSA Bana B Hacocax
NKG npepoTtepaluaet 6rokMpoBKy TOpLEBOrO
YNIOTHEHNs Bana, a Takke NpegoTBpallaeT yTeyky B
OKpYXaloLLyto cpefy Kpacku, arpecCMBHON XUAKOCTH
UK roproYen XMAKOCTU, KOTOpblE UCNOMb3YHTCA B
npouecce npeaBapuTenbHON 00paboTkM 1 OKpacku.
[nsa nokpackun n npegeapuTensHon o6paboTku mMbl
pekoMeHAyeM HacoChl N3 HepXXaBelLLlen cTanu, Tak
KaK OHM YCTOWYUBBI K KOPPO3UN arpeCCUBHbIX
XWUAKOCTeN, Mcnonb3yemblx B 3TUX npoueccax. Hacocel
N3 Hep)XaBeloLLen cTanu Takke NoAxXoasaT Ans
cuctembl oumcTkmn CIP ("6e3pasbopHas” CIP-movika).
Onsa aton uenn Grundfos npeanaraeTt Hacockl 6e3
PWIS. NMpu cbopke Hacoca, MHCTPYMEHTbI U
pacxogHble MaTepwuarbl, TakKne Kak CMa3ouHble
MaTepuansl U MbifibHasi Boga He cogepxat PWIS,
Aanee cnefyloT cneunansHble npouenypbl 06paboTku.
WcnbiTaHne HacocoB NB, NBG n NK, NKG 6e3 PWIS
npoBoAnTCH Ha 06bIMHOM 0GopyaoBaHUK Ans
npoBedeHWs 3aBOACKUX UCTbITAHWUNA.

Ocob6ble ycnoBus

Ocobble ycnoBus BKNtoyaoT B cebs

* yCTaHOBKM Ha 6onblunx BelicoTax (Bbiwe 1000
METpOB),

* MNPUMEHEHMNE B YCIOBUAX HNU3KOMN, BLICOKOW UMK
HeyCcTOMUYMBON TeMnepaTypbl OKpyXaloLlen cpeabl,

* nepekavvBaHue XUAKOCTEN BbICOKON
BA3KOCTU/MMOTHOCTMW.

B Takmx cnyyasx BO3MOXHa neperpyska

anekTpoasurarensi, MoxeT notTpeboBaTtbca Gonee

MOLLHBIN 3neKkTpoaBuraTerns.

Oco6ble Tpe6oBaHUA

Mbl npeanaraem cneumanbHble MCNOSTHEHUS HACOCOB,
oTBevalLWwmx ocobbim Tpe6OBaHVIF|M K OOKYyMeHTauuu,
Hanps>XeHU n 4actoTe.

HOononHutenbHasa nHdopmaumus

UHdopmauus CM. cTp.
TopueBoe ynnoTHeHVe Bana 32
YnnoTtHeHue "back-to-back" 42
YnnoTtHeHue "tandem" 45
Martepwuansbl kopnyca Hacoca 49
Hacockl 6e3 PWIS 70
OnekTpoaBUraTenu yMeHbLLEHHON 1 YBENNYEHHOW 26
MOLLHOCTH

WcnonHennst E-HacocoB 72
CepTudukaTbl U NPOTOKOSbI UCTbITAHWIA 140
Grundfos Product Center 159
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5. dnekTtpoaBuratenb

CraHgapTHble MoAenu anekTpoaBuratenen KoMnaHum
Grundfos moryT pa6oTaTb B pa3nuyHbIX ycnosusx. B
cny4ae ocobbix TpeboBaHUM UnNu ycrnosun
aKcnnyaTauum Mbl npegnaraemM pasnuyHble
cneumnanbHble UCMOSNTHEHWS.

AnekTpoaBuraTtenu ana paborol B
TPONUYECKUX YyCIOBUAX

B anekTtpogsuratene, npegHasHavyeHHOM Ans paboTbl
B TPOMUYECKMX YCIOBUAX HE OOIMKHO coaepXKaTbCs
Oymaru, ApeBeCUHbI NN aHANOrMYHbIX MaTepmnanos,
coepalyux peBeCHY0 Maccy.

Komnanua Grundfos onpegensieT snekrpoasuratenb
anst paboTbl B TPONMYECKUX YCMOBUSIX B Ka4yecTBe
anekTpoaBuratensi, COOTBETCTBYIOLLEro
knumatuyeckon rpynne "World-Wide" B ctaHpapTe
DIN/IEC 721-2-1, co cnegylowumm
XapakTepucTukamu:

* 06MOTKa C aManeBbIM NOKPbLITUEM

* [BOWHas nNponuTka o6MOTKM

* [OBOMHadA n3onsumns o0OMoTKK

*  YNNOTHUTENbHOE KonbLo V-06pa3Horo ceyeHms us
dpTOpKay4vyka

* KNnemMHas Konofka u3 nonuacrepa

* JKMOKOCTHOE YMNIOTHEHME MeXay paMoi 1
hnaHuem/TopLeBbIM LWUTOM

* BCe HapyXHble BUHTbI N3 HEpPXaBeloLLen ctanm

* cnou kpackn 30 MKM Ha Koprycax ctaTopa u3
anoMuHuN

* cnou kpackn 120 MKM Ha Koprycax ctaTopa u3
yyryHa
* HarpeBaTerlbHbI ANIEMEHT.

Ceptudukarol cURus, UR n CSA

Mebl npeanaraem anektpogsuratenu Siemens ¢
ceptudmkatamm cURus, UR n CSA

Opyrue ceptudukaTtbl Ana
3neKTpOABMFaTenel7I

Mbl npeanaraemM LUMPOKMIA CNEKTP cepTUdUKaToB Ans
anekTpoaBuraTeneu:

« CCC

* CEL - mapkupoBka aHeproaddektmaHocTn Kutas

* MEPS - mapkuposka aHeproaddektmsHocTn Kopeun

» OnekTtpogsurartens ctaHaapta INMETRO ans
6pa3nnbCKoro puiHKa.

AneKkTpopBUraTenu Bo
B3PbIBO3aLUMLWEHHOM UCNOJTHEHUN
(ATEX)

JononHuTtensHyto nHdopmauuio no ATEX cmoTpute B
pasgene B3pbigo3auwjuuwieHHOe UCnonHeHUe Hacocos
rno ATEX Ha cTtp. 59.

GRUNDFOsS %

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

HeCTaH,qapTH ble Hanps>XeHuA

Mbl npeanaraemMm HacocChbl Co cnegyroummn
HanpaXXeHnamu:

YacToTa HanpsixeHue [B]

AnekTpoasuratenu 6e3 perynupoBaHusi HacToTbl 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 x380-440A B

3 x380-480 AB

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

3x575YB

AnekTpoaBuraTenb co BCTPOEHHbIM Npeo6pa3soBaTtenem
4acToThbl

50 Iy

1x200-240 B
3 x200-240 B
3 x 380-480 B

50/60 Iy

MpumeyvaHue: MNpoune HanpseHUs [OCTYMHbI NO
3anpocy.

AneKkTpoaBuraTtenb €
MHOIOKOHTaKTHbIM pa3beMOM

Gr7550

Puc. 10 3nektpogeuratens 6e3 npeobpasosartens
yacToTbl € 10-KOHTaKTHbIM pa3bemMoM Harting®

Onektpoasuratenu 6e3 npeobpasoBaTtens YacToThbI
ocHaleHbl 10-KOHTaKTHbIM pa3beMOM Harting®, HAN
10 ES, obecneumnBatomm NpocToe NOAKMOYEHME K
3NEKTPUYECKON CETU.

MpumevaHue: [1ns anektpogsuratenen Grundfos co
BCTPOEHHbIM NpeobpasoBaTenemM yacTtoThbl Ao 7,5 kBT
npeanaratTca peleHns, nokasaHHble Ha CTp. 24.

MHOroKoHTaKTHOe coeanHeHne ynpolaeT
3MNeKTPUYEeCcKMi MOHTaX u obcnyxnsaHue Hacoca.
Hacoc ¢ MHOroKOHTaKkTHbIM pa3beMOM MOAKIHYaeTCH
no npuHuuny "plug-and-pump"”.



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

Ha PUCYHKaX HUXXe NOKa3aHO pacnonioXxeHue

MHOroBblIBOAHOIO pad3beMa Ha anekrTtpoasurartene 6e3

YaCTOTHOIo n peo6pa303aTenﬂ .

Puc. 11 3nekTpoasuratenb C MHOrOKOHTaKTHbIM
pasbemMom

TMO01 8713 0700 - TM02 8518 0304

OnekTpoaBuraTenu cnegyLwmx TMnopasmepos MoryT

NoCTaBNATbCA C MHOTOKOHTAKTHbIM pa3beMOM:

MakcumanbHas MOLWHOCTb Ha
Bany asuratens P2 [kBT]

HanpsxeHue [B], cxema nycka

0,37-7,5 3 x 220-240 A/380-415Y

0,37-75 3 x 380-415 A

JloroTun ANsa MHOrOKOHTaKTHOro pasbema

p—
-

-

4 @

DESINA.

Puc. 12 Jlorotun gna MHOrOKOHTaKTHOrO pasbema

Pa3smepbi
Bce pasmepbl ykasaHbl B MM.

230
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obo

9888898
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ggese” | 92020

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

TMO02 0470 0700

TMO01 8716 0700

TMO1 8714 0700

Pa3beMHble coeagnHeHuUsA

u
e
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Puc. 15 Pa3sbemHoe coeavHeHune anekTpoaBuratens
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NEEEE
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Puc. 16 PasbemHoe coeguHeHune ons NoakoyYeHns
"3gesga”
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Puc. 17 PasbemHoe coeguHeHune ons nNoakoyYeHns
"TpeyronbHuK"

2

;
;
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oo O-O=-O—0Ow | r—
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MpumeyvaHue: CoeagunHsowme NNACTUHKN HAaXogaTca

BHYTpU pa3bema.

GRUNDFOS %%

TMO1 8702 0700

TMO1 8703 0700

TMO1 8704 0700

23
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PeweHus "plug-and-pump" ansa E-HacocoB

[nsa obneryeHns MoHTaxa anekTpoobopyaoBaHMA U
obcnyxusaHuns TpexdasHbix E-HacocoB MOLLHOCTbLIO
15-22 kBT (2-nontocHeie) n 11 - 18,5 kBT
(4-nontocHble), BCe KNeMMHbIe KONOAKM
3MeKTpoABUraTens ocHaleHbl CbeMHOWN KabenbHON
NnaHKom.

CHATve kabenbHOW NMaHKM No3BoNsAeT pasbeaAnHUTb
BCE ANeKTpuyeckue coequHeHus.

Ha puc. 18 nokasaHo pacnonoxeHne CbeMHOM
KabenbHOWM NMaHKN Ha KNeMMHOW Konoake
anekTpoaBUraTensi Hacoca, a Takke CoeauHuTenun aons
NOAKMIOYEHWS ANeKTpPoceTH, AaTymnka u nHTepdenca
CBA3MN.

TMO03 1964 3405 - TM03 1962 3405

Puc. 18 PacnonoxeHue cbemHon kabenbHOW NnaHku

GRUNDFOsS %

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

AnekTpoaBurartesnb €
aHTUKOHAEHCATHbIM HarpeBaTenem

TMO3 2440 4305

Puc. 19 Onektpogsuratens 6e3 4acTOTHOrO
npeobpasoBaTtens ¢ aHTUKOHAEHCATHbIM
HarpeBaTenem

B Tex cnyyasx, Korga Bo3MOXHO obpasoBaHue
KOHAEeHcaTa B anekTpogBurarene, pekomeHayercs
yCTaHOBUTb 3MeKTpoaBUraTenb C aHTUKOHAEHCATHbIM
HarpeBaTenem Ha TopLax KaTyLlwkn obMoTku cTatopa.
Takow HarpeBaTenb NOAAEPXKMBAET B
anekTpogBurarterne TeMmnepartypy, NpeBbIWALLY0
Temnepartypy OoKpyxatoLlen cpeabl, YTo
npegoTBpallaeT o6pasoBaHne KoHOeHcaTa.

Bbicokasi BMa)XHOCTb TakXe MOXET Bbl3BaTb
obpasoBaHue KOHAEeHCAaTa B anekTpoaBurarterne.
MenneHHoe obpa3oBaHue KoHAeHcaTa NPOUCXOAUT B
pesynbraTe CHWXEHUS TemnepaTypbl OKpyXatoLlewn
cpeabl; bbicTpoe ob6pa3oBaHNe KOHAeHcaTa BO3MOXHO
B pes3ynbrate pe3koro oxnaxneHus, Hanpumep, us-3a
Hadana goxas nocre Toro, kak Hacoc Haxoaurcs nog
BO34eNCTBMEM NMPSMOro CONMHEYHOro ceeta. Ecnu
Temnepartypa OKpyXatoLLel cpeabl ONyCKaeTCst HUXe
0 °C, peKoMeHAyeTCst MCMONb30BaTb TOMbKO
anekTpoaBUraTenu ¢ aHTUKOHAEeHCaTHbIM
HarpeBaTenem.

MpumeyaHue: bbicTpoe obpa3oBaHue KOHAEHCATa He
crnenyeT nyTaTb C IBNIEHUEM, KOTOPOE BO3HUKAET, ecnu
JaBreHne BHYTPU areKkTpoaBuraTens Huxe
aTMocdepHoro faenexusi. B atom cnyyae Bnara
BCacbIBaeTCs U3 OKpyXaloLen cpeabl B
anekTpoaBuratenb Yepes NnoaLnnHUKN, KOpyc U T.4.

Ecnun onsi okpyxatoLlel cpenbl XxapakTepHbIM
SIBNSETCA YPOBEHb BriaxkHoCcTu Bbiwe 85 %, Toraa
OpeHaxHble 0TBepPCTUs BO chrnaHue NpuBOAHOM
CTOPOHbI AOMKHbI ObITb OTKPbLITEIMK. [1pn 3TOM
cTeneHb 3aWmThl Kopnyca nameHsercsa go IP44. Ecnu
e BBuAy paboTbl B NblNbHOW cpeae TpebyeTtcs
cTeneHb 3awmThl IP55, pekomeHayeTcs ncnonb3oBaThb
anekTpoaBuraternb C aHTUKOHOAEHCATHbIM
HarpeBaTenem.



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

Ha puc. HMXe npuBefeHa TMNOBas cxema coeguMHEHUs
aHTUKOHAEHCATHOrO HarpesaTend u TpexdasHoro
anekTpoasuratTena.

L1 L2 L3 N PE

M\Q_Q)

3~

TMO03 4058 1406

Puc. 20 TpexdasHbin anekTpogsuraTens C
aHTUKOHAEHCAaTHbIM HarpeBaTenem

LLinoHka

Cumson OnucaHue

K KoHTakTop

M OnekTpoasurartenb

MpumeyaHue: NogknoyanTe NUTaHme K
aHTUKOHAEHCATHOMY HarpeBaTernto Takum obpasom,
4YTOObI OH ObIN BKITKOYEH, KOraa arekTpoaBuraTens
BbIKITHOYEH.

[oCTynHbI UCNONHEHMA SneKTpoaBUraTenen
MoLlHocTbio oT 0,37 go 355 kBT ¢ aHTMKOHAEHCATHbLIM
HarpeBaTtenem.

OneKkTpoaBuraTtenu ¢ AaT4nKom
PTC

TMO2 7038 2403

Puc. 21 [Jdatyuk PTC, BCTPOEHHbIV B 0OMOTKY

BcTtpoeHHble gatunkn PTC (TepMmcTOpbl) 3awmiaioT
anekTpogBuraTenb oT BbICTPON U YCTONYNBON
neperpysku.

Mbl npeanaraemM anekTpogBuraTeny co BCTPOEHHbIMU
TepmoperynupyembiMu gatymkamu PTC
(TepmucTopammn) B 0OMOTKax anekTpoaBuraTens.
TpexdasHble anekTpoaBUraTenin MOLWHOCTbIO OT 3 KBT
u Bbile 0bopyaoBaHbl Aatynkamu PTC B ctaHgapTHOM
KOMMneKTaumm.

Mpumeyanume: Jatunkmn PTC gomkHbl NoAaKNoYaTbCs
KO BHellHeMy cpabaTbiBatoLLeMy YCTPOWCTRY,
NOAKMIOYEHHOMY K LiensM yrnpasneHus.

3awuTa B cooTBETCTBUM CO cTaHaapToM IEC
60034-11:

* TP 111 (Tonbko ycTonynBas neperpyska)

* TP 211 (ycTtonumBas n b6eicTpas neperpyska).
Oatumkn PTC cooteetcTBytoT DIN 44 082.
MakcumansHoe HanpskeHue Ha knemmax Uy,qe. = 2.5
B nocrt. Toka. Bce cpabaTbiBalowmMe MexaHu3mbl Ans
patumkoB PTC DIN 44082 oTBevaloT aTOMY
TpeboBaHuio.

Ha puc. Huxe npuBeaeHa TUNOBas CXema COEANHEHUS
patumkoB PTC u TpexdasHoro anekTpoasuraTens.
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Puc. 22 TpexdasHbln anekTpoasuratenb ¢ gaTynkamm
PTC
YcnoBHble 0603Ha4YeHUA
CumBon Onucanue
S1 Bbikntovatens nutaHusa
K1 KoHTakTop
+T fatunk PTC (TepmopesuncTop) B anekTpoasuratene
M OnekTpoasuraTtens
! CpabartbiBatoLee yCTpOWCTBO C aBTOMaTUHECKUM
3UN2 100-0 C cBpocom
N Yennutens
K BbixogHoe pene
H1 CeeToamnon roToBHOCTU
H2 CeTtoanopn cpabaTbiBaHus
A1, A2 MMopknioyeHne Hanps>keHWsa ynpaeneHns
T1, T2 MopgkntoveHne uenen aatymka PTC
AneKkTpoaBuraTenu c
TepMoBbLIKNn4vYaTenamm
8
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Puc. 23 TepwmoBblkntoyaTenb, BCTPOEHHbI B 0OBMOTKY
anekTpoaBuraTens

BcTpoeHHbIe TepMOBBIKITOYATENY 3alLmLLaoT
anekTpoaBuraternb OT ObICTPOW N MeaneHHOoW
neperpysku.

Mbl npeanaraem TpexdasHble anekTpoasuratenu 6e3
npeobpasoBarens 4yactoTbl MowHoOcTbIo oT 0,37 po 11
KBT cO BCTPOEHHbLIMI TEPMOBbLIKINHOYATENSIMU.

MpumeyaHue: TepMOBbIKNIOYATENM AOMKHbI
NOAKMYATLCA K BHELLIHUM LiensiM ynpasneHus ans
3alWmMThl aNeKTpoaBuraTenst oT NOCTOSIHHOM
neperpysku. TepmoBbIKtoYaTenu He TpebytoT
cpabatbiBatoLLero yCTponcTea.

GRUNDFOS %%

dnekTpoaBurartesnb
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3awuTa B cooTBETCTBUM CO cTaHaapTom IEC
60034-11: TP 211 (ycTonumuBas n 6bicTpas
neperpyska). Bo nsbexaHune 6nokmpoBaHusa Hacoc
[ormkeH BblTb NOAKITIOYEH K aBToMaTy 3almThbl
anekTpogBuraTens.

[ns TepmoBbIKnONaTENEN JONYCTUMbI criegytowme
MaKCMMarnbHble Harpysku:

Upake. 250 B nepem. Toka

In 15A

Iyaxke. 5,0 A (3a6noKnpoBaHHbIi POTOP U TOK OTKMIOYEHUS)

Ha puc. 24 nokasaHa TMnoBas cxema coeuMHEeHUs
TpexdasHoro anekTpoaBuUraTens u BCTPOEHHbIX
OMMeTannMyeckux TepMoBbIKtoYaTeENeNn.

L1 L2 L3 N
S1k-
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Puc. 24 TpexdasHbiln anekTpogsuratens ¢
TEpPMOBbIKIOYaTENSAMMU

YcnoBHble 0603Ha4YeHUnA

TMOO 3964 1494

Cumson OnucaHue

S1 Bbikntoyatenb nutaHus

K1 KoHTakTop

t° TepmoBbIkntoyaTenb B anekTpoasurarene
M OnekTpoasuratens

MV ABTOMAaT 3alMThl AnekTpoaBuraTens

GRUNDFOsS %

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

AnekTpoaBUraTenn yMeHbLUEeHHOMN
M yBEJIN4EHHON MOLLHOCTHU

dnekTpoaBurarenb yBeNnU4eHHOMN
MOLLHOCTHU

PekomeHayeTca ucnonb3oBaTh aneKkTpoasuraTens
YBENUYEHHOWN MOLLHOCTU, ecnun pabounii pexum
OTNNYaeTcs OT CTaHAAPTHBLIX YCNOBUW, ONMUCaHHbLIX B
Kkatanorax:

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

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

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

+ NBG, NBGE, NKG, NKGE, 60 I'yy

OcobeHHO pekomeHayeM UCNonb30BaTh

aneKkTpoaBuraTten yBernm4eHHoON MOLLHOCTY B

crefyroLwmnx cnyyasx:

* Hacoc yctaHaBnuBaeTcs Ha BbicoTe Bbiwe 1000 m.

+ TemnepaTypa oKkpyXatollien cpeabl npesbilaeT
+ 40 °C.

* BsA3kocTb nnm NNoTHOCTb NepekayYnBaeMon
XWAKOCTY Bbllle, YeM Y BOAbl. TOYHbIA pacyeT
nokasaH B nporpamme Grundfos Product Center. Cm
CTp. 159.

TemnepaTypa okpyxalowen cpegbl U BbicoTa Hag
YpPOBHEM Mops

Hacoc co ctaHpapTHbIM aneKkTpoaBuraTenem

TemnepaTtypa okpyxatoLlei cpeabl U BbicoTa
YCTaHOBKW Hag YPOBHEM MOPS ABMNSATCA BaXHbIMU
hakTopaMu, BAUSAIOLLMMM Ha CPOK CIyXObl
aneKkTpoaBuraTens, Tak Kak OHY OKasblBaloT
BO34ENCTBME Ha PECYpPC MOALINMHUKOB M U30NALUI0
Kopnyca.

BbicoTa MOHTa)a - 3TO BbICOTA MECTa YCTaHOBKU
Hacoca HaJ YpOBHEM MOpSi.

Ecnun Temnepatypa okpyxatLlen cpefbl npesbilaeT
yKasaHHble 3Ha4YeHns 1Ny BbICOTa YCTAHOBKM Hacoca
6onblue yKkazaHHOM B Tabnuue BbICOTbl HaA YPOBHEM
Mops (CM. puc. 25), Henb3sa aKcnnyaTMpoBaTb
aneKkTpoABuratenb C MakCManbHON Harpy3komn, Tak
Kak CcyLlecTBYyeT OonacHOCTb neperpesa. B Takmx
cny4asx Heob6xoanMo Ucnonb3oBaTb
anekTpoasurarenbs 60mbLlIe HOMUHANBHON
MOLLHOCTM.

TemnepaTtypa okpyxatrouen cpeabl

" Makc. MOWHOCTb Ha [Oonyctumas
3rotToBuTeNb
Bany Temnepartypa
anekTpo- .
BuraTens anekTpoaBuratens P2 oKpyxatoliein cpeabl
A [kBT] [°c]
MG 0,25 - 0,55 o1 -20 go +40
0,75 -22 ot -20 po +60
Siemens 0,75 - 462 ot -20 pgo +55
MMG-H2 0,75 - 450 oT -20 go +60
MMG-H3 0,75 - 200 o1 -30 go +60




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

MowHocTb anekTpoaBUraTens B 3aBUCUMOCTU OT
TeMnepaTypblleICOTbl Haa ypoBHeM mMmops

U3roTtoButens Makc. MOWHOCTb Ha

3neKTpo- Bany aBuratens P2 Y6biBalolas KpuBas
ABUrartens [xBT]
MG 0,25-0,55 Puc. 25, kpuBas 1
0,75 -22 Puc. 25, kpusas 2

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

P2

[%] 3
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T T T T
1000 2250 3500 4750 m

TMO4 4914 2209

Puc. 25 MouwHocTb anekTpoaBuratens B 3aBUCMMOCTM OT
TemMnepaTtypbl U BbICOTbI HaL YPOBHEM MOPS

Mpumep ansa Hacoca c anekTpoasuratenem MG IE3
mowHocTblo 1,1 kBT: Ecnu Hacoc ycTtaHoBneH Ha
BbicoTe 4750 M Hag ypoOBHEM MOpPS, Harpyska Ha
anekTpogBuratenb He AormkHa npesbiwaTts 88 % oT
HOMMWHanNbHOM MoLwHocTu. [Npu TemnepaType
oKkpyxatoLlen cpeabl 75 °C Harpyska Ha
anekTpoaBuraTenb He JOMMKHA npeBbiwatb 78 % ot
HOMWHanbHOM MoLLHoCcTK. Ecnu Hacoc ycTaHoBNeEH Ha
BbicoTe 4750 MeTpOB Haz YPOBHEM MOPS Mpu
Temneparype okpyxatwiern cpeabl 75 °C, Harpy3ka Ha
anekTpogBuratenb He AOMKHA NpeBblWaTh

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

Hacoc c anektpoaBuratenem Grundfos MGE
TeMnepaTtypa okpyxatoLlien cpeabl

Makc. Honyctumas
N3rotoBUTENb MOLIHOCTL Ha Kon-go Temnepatypa
3nekTpo- Bany anekTpo- . .ocos oKpyXatoLuein
ABurartens ABurarens cpeabl [°C]
P2 [kBT] pea
1,1-11 2 ot -20 °C po +50 °C
15-22 2 ot -20 o +40
fos MGE
Grundfos MG 055-75 2 ot -20 °C go +50 °C
11-18,5 4 o1 -20 go +40

OnekTpoasuratenb MoxeT paboTaTb C HOMUHANBHOW
BbIXoAHON MowHocTblo (P2) npu 50 °C, ogHako
HenpepbiBHas paboTa npu 6onee BbICOKON
Temneparype COKpaTuUT OXugaembli CPOK CryKObl
npogykta. Npun HeobxogumocTn paboTbl Npu
Temneparype okpyxatowien cpeabl ot +50 go +60 °C
cnepyeT BblOupaTe ABuratens 6ornee BbICOKON
MOLLHOCTMW.

[ns nonyvyeHns AononHUTENbHOM nHOopMauum
obpawartecb B komnaHuto Grundfos.

BbicoTa MOHTaxa

OnekTpoasurartenu, yctaHaBnuBaemble Ha BbICOTE 0
1000 meTpoB Hag ypOBHEM MOpS, MOryT paboTtaTb C
Harpyskon 100 %.

Mpu ycTaHoBKe Hacoca Ha BbicoTe 6onee 1000 m Hag
YpOBHEM MOpS, 3anpeLyaeTcsa aKcnayaraums
aneKkTpoABuratens ¢ NOMHOWM Harpy3kon, Tak Kak
oxnaxgaroLias cnocobHOCTb Bo3ayxa yXyALuaeTcs
n3-3a ero HU3KOWM NNOTHOCTMW.

Cwm. puc. 26.
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Puc. 26 MakcumanbHas MOLLHOCTb ABUraTens B
3aBMCMMOCTU OT BbICOTbl HAaJ YPOBHEM MOpPsi

AnekTpoaBuUraTenb yMeHbLEHHON
MOLLHOCTH

PeKOMeH}J,yeTCH Mncnonb3oBaTb ANneKTpoaBuratTesnb
yMeHbLLIeHHOVI MOLLHOCTHK, eCnun ycrnosua pa6oqero

pexuma HaMHOro nervye ctaHAapTHbIX YCIOBUA,
OMUCaHHbIX B KaTanorax:

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

B ocobeHHOCTN, pekoMeHAyeTca ncnonb3oBaTb
anekTpoaBuraTeny MeHbLUEN MOLLHOCTU B CEAYOLWMX
cnyvasx:

* B$I3kOCTb UNKU NNOTHOCTb HUXE, YEM Y BOAbI.

» Hacoc 6ynet akcnnyatupoBaTbCs B MOCTOSHHON
paboyei Touke, U pacxod 3HAYUTENBHO HUXE
peKoMeHAyeMOro MakCumanbHOro pacxoga. TouHbI
pacyeT nokasaH B nporpamme Grundfos Product
Center. Cm. cTp. 159.

GRUNDFOS %%

dnekTpoaBurartesnb
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TokonsonnpoBaHHbIN NOALIMNMHUK

YacToTHble npeobpasoBaTtenu No3BONAOT
KOHTPOMMpPOBaTb YacToTy BpalleHUs
anekTpoaBuraTens u aganTupoBaTh €e K pasnuyHbIM
Harpyskam.

[laHHble aneKkTpoaBuraTenu MoryT reHepmpoBaTb
6nyxgatoLne Tokn, B pesynbraTte yero obpasyetcs
anekTpuyeckas gyra, KoTopasi NpPoXoanT Yyepes
NOALUNMHUK U MOXET MPUBECTU K €ro HENCNPaBHOCTH.
YT1o6bl 3TOr0 HE NPOM3OLLIIO, UCMOMNb3YIOTCH
TOKOM30MMpPOBaHHbIe NOALUNMHUKN.

Komnanna Grundfos npegocraBsnsiet
TOKOM30MMpOBaHHble NOALWMMHUKN NS
YaCTOTHO-perynnpyembix afieKkTpoABUraTenen.
TokoM3onmMpoBaHHbIe NOALINMNHUKN 0COBEHHO
HeobxoauMmbl, Koraa Tunopasmep
YaCTOTHO-PEryNMPyeMoro anekTpoasuraTens Bbllle
225.

CteneHb 3awuThbl Kopnyca (IP)

CteneHb 3awmThl kopnyca cornacHo FOCT IEC
60034-5 (IEC 60034-5).

CteneHb 3awmTbl 0603Ha4YaeT ypoBEHb 3aLLMUThI
Kopnyca anekTpogsuratensi oT nonagaHus TBepablixX
npeaMeToB U BOAbI.

CTeneHb 3alLnThbl anekTpoasuratenen obbl4HO
cocTtaBnsert IP55.

Mo xenaHuto npenocTaBnAaArTCA anekTpoasuraTenn B
cootBeTcTBUM c IP54 1 IP65.

CTteneHb
3aWmnThI

OnucaHue

« OnekTpoasuratesib 3aliMLEeH OT nonagaHus nbiau,
a UMEHHO BpefHbIX CIOEB MbIfK.

* OnekTpoaBuraTesnb 3aluLieH oT nonagaHus 6pbiar
BOAbl CO BCEX HaMnpaBneHun.

IP54

* OnekTpoaBuraTtenb 3allvLLeH OT NnonaaaHus nbinu,
a UMEHHO BpefHbIX CIOEB MbINK.

* OnekTpoaBuraTesnb 3aluLeH oT BoAbl,
BblGpacbiBaeMoi ConyoM CO BCEX HamnpaBneHwii.

IP55

« OnekTpoaBuraTtenb 3aliMLLeH OT NnonagaHus nbiau.

» OnekTpoasuraTesnb 3awuLLeH OT GONbLUMX BOSTH UK
BOASHbLIX CTPYI BbICOKOTO AaBrieHus ¢ no6oro
HanpasneHus.

IP56

+ OnekTpoasuraTtesib NOMHOCTLIO
nbINeHenpPoHULaeMblii.

+ OnekTpoABuraTtenb 3allMLLEH OT BOAbI,
BblGpackIiBaeMoii COniom co BCeX HanpasrieHWil.

IP65

GRUNDFOsS %

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

Knacc aHeproaddekTuBHOCTH

HoBbin ctaHaapt EN 60034-30:2009 paet
onpegeneHune crnegyoLwmum Knaccam
3HeproadPeKTUBHOCTM HU3KOBOJLTHBIX TPEXdasHbIX
ACMHXPOHHbIX 3fieKTpoaBuraTenen MoLWHocTbto ot 0,75
no 375 kBT:

« IE2

+ IE3

+ IE4

« |IES.

IE = mexxgyHapoaHbln cTaHgapT
3HeproaddPEeKTUBHOCTN.

TpexdasHble anektpogsuratenu NB, NBG, NK, NKG
COOTBETCTBYIOT CTaHAapTy IE3.

Hacocbl NB, NBG, NK, NKG ¢ anektpoasuratenamm
IE2, IE4 nnn IES pocTynHbl NO 3anpocy.

dneKkTpoaBuratenu apyroro
nponsBoauTens

Takxe npegnaratTcs Hacochl C anekTpoaBuraTenem
noboro Apyroro NpoM3BoAMTENS NPU YCNOBUU, YTO
yCTaHOBOYHbIE pa3Mepbl U CpeacTBa B3auMogencTBus
C KOMMNOHEeHTaMKn Hacoca coBnaaawT ¢
anekTpogsuratenamm Grundfos ans ctaHgapTHOro
MOLENbHOro psaa HacoCoB.

Kpome Toro, Hacockl Grundfos MoryT noctaBnsTbCs
0e3 anekTpoaBurartens.



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

6. YNnnoTHeHUA Bana

Tunbl yNnnoTHeHU Bana
O,D,VIHaprIe MeXaHu4eckune ynnoTtHeHus
Bana

Komnanus Grundfos npegnaraet cneagytowue
BapWaHTbl OAVMHAPHbLIX YNITOTHEHWI Bana:

C'raH.qap'erle MeXxaHu4yeckume ynnoTHeHus

PeaunHoBble Hecb6anaHcupoBaH- Cb6anaHcupoBaHHble
CUINbOHHbIE Hble KoMbLieBble KonbLeBble
YNIOTHEHNS! YNNOTHEeHUs! YNNOTHEHNS!

b = S

E & &

BAQE AQAE

BAQV AQAV gégg
BBQE AQQE ooy
BBQV AQQV paay
BQQE AQQX ook
BQQV AQQK

KapTpuaxHoe ynnotHeHue

CbanaHcupoBaHHoe
KaTpumKHOEe
KosnbLEeBoe
YNoTHEHNE

HBQV

[ BOMNHbIe MeXaHU4YeCcKue YNNOTHeHUA
BanoB

Komnanus Grundfos npegnaraet o6beguHeHue
OOMHAaPHbIX YNMNOTHEHWI Bana B ABOWHbIE.
YNnoTHEHUS MOTyT UCMOSb30BaTbCA Kak NepBuYHbIE,
Tak U BTOPUYHbIE.

CTaHAapTHbIe MexaHu4yeckume ynnoTHeHus

PeanHoBble HecbanaHcupoBaH- Cb6anaHcupoBaHHble
CcUNbOHHbIE Hble KOMbLieBble KonbLeBble
YNNoTHeHus YNNOTHEeHUs! YNNOTHEHNS

S = =

- e |

BAQE DAQF
BBQE ﬁgg\E/ DQQE
BBQV haox DQQV
BQQE N DQQX
BQQV DQQK

KapTpuaxHble ynnoTHeHuA

CbanaHcupoBaHHble
KapTpUOXHblE
KonbLeBble
YNNoTHeHus

e .
®
.

HBQV/HBQV
HQQU/HBQV
HAQK/HAQK

TunuyHble covyeTaHUs NEPBUYHBIX U BTOPUYHBbIX
YNAOTHEeHUN

MepBMYHOE YNNOTHEHWE Bana ycTaHaBnmnBaeTcs Ha
XWOKOCTHOW CTOPOHE Kamepbl YNOTHEHWUS Bana, a
BTOpU4YHOE ynJiIoTHEHWE Balla yCTaHaBIMBaeTCA Ha
cTopoHe atmocdepbl. CM. Takxke puc. 30.

Ecnun TpebytoTca apyrne coyetaHus, obpatutech B
Grundfos.

MepaunLe BTopuuHble ynnoTHeHUs Bana
YNAoTHEHUsA 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, bQQV
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, bQQV
DQQX AQQX, DQQX
AQQE, BQQE, BBQE, DQQE
DQQK AQQV, BQQV, BBQV, DQQV

AQQK, DQQK
HBQV/HBQV (kapTpuaXHOe ynnoTHeHue)
HQQU/HBQV (kapTpuaxHoe ynnoTHeHue)

CanbHuKoBoe ynnoTHeHune

KomnaHus Grundfos npegnaraet cnegytowime
BapuaHTbl CanbHUKOBbLIX YNITOTHEHWIA:

C BHyTpeHHeMn Be3s 3aTBOPHON C BHewHen
3aTBOpPHOM p 3aTBOpPHOM
KUAKOCTH
XUAKOCTbIO XUAKOCTbIO

| B \m
s = s
e e, .
SNEA SNOA SNFA
SNEB SNOB SNFB
SNEC SNOC SNFC
SNED SNOD SNFD

Bonee nogpobHyto nHopmaumo 06 umerowmxcs
canbHMKax cM. Ha cTp. 40.

Bbi6op ynnotHeHusa Bana

Bbibop ynnoTHeHNs Bana B COOTBETCTBUM C 06nacTbio
NPUMEHEHNs BKItoYaeT B ceba paccmoTpeHune
6onbLLOro KonuyecTsa napameTpos, Hanbornee
BaXKHbl€ N3 KOTOPbIX:

* pabouyee gaBneHue;

* TUN NepekavYnBaeMon XnaKocTu;

* TemnepaTypa nepekadnBaemMon XnagKkocTu;
* KOHLEHTpauusl XnaKoCTu.

Tak kak MoryT yuynTbiBaTbCH U Apyrne napameTpsbl,
BCerga 3anosiHanTe onpoCHbIE NUCTLI Ha CcTp. 155
COBMECTHO C npeacTtaButenem komnanum Grundfos.

GRUNDFOsS X 2

YnnotHeHuA Bana
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Monbop ob6opynoBaHusa

1.

3anonHuTe OnpoCHbIE IMCTbI COBMECTHO C
npepctasutenem Grundfos. Cm. cTp. 155.

. Bbl6epVITe ynnoTHeHnA Bana

— OduHapHble ynnomHeHusi, cm. ctp. 30.
— [eoliHble yrinomHeHusi, cMm. cTp. 31 n 42.
— CarnbHukoeoe yniomHeHue, cM. cTp. 31.

. Bbibepute getanun ynnotHeHus

— Tunbl mopuyesbix yrnomHeHul g8ana (Xxxx), Cm.
cTp. 32.

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

— Qnacmomepbl Mopyee8oeo yrniiomHeHuUs eana
(xxxX), cm. cTp. 34.

Tunbl yNnnoTHeHU Bana

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

CraHpapTHoe
— MexaHuyeckoe
ynnoTHeHue, (koA S)

Puc. 28 Hacocbl NK, NKG co ctaHgapTHbIM oguHapHbIM

YNNOTHEHNEM

Kop ynnoTtHeHusa Bana "S" gocTyneH ons cneayoLwmx

HaCcoCOB.
d5 [Mm]

Tun Hacoca

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

OpuHapHoe . CanbHUKOBOE
[BONHOE ynnoTHeHne
ynnoTHeHue yNnoTHeHue
Back-to-back Tandem
[ [ [
Hacoc 3 3 1 3 1 e
:oiE ¢ E o3
E— = =3 = =3 =
© = © = © s
= o = a g o
I = I = I =
© o © o © o
= G I G I ©
(&) ~ (] ~ o =
NB . - - - - - -
NBG ° - - -
NK ° - _
NKG . . . . . .

O,qVIHaprle ynnoTHeHuA

CTaHAapTH ble OAMHapPHbIe YNJNOTHeHUsA

[aHHbIN TN YNNOTHEHUSA COCTOUT N3 Tpex unu bonee
YyacTew, CMOHTUPOBAHHbLIX B OAUHAPHOM YNMOTHEHWUN.

[aHHoe ynnoTHeHne cnocobHo obpabaTbiBaTh LeNbIN
pAL XKUAKOCTEN.

NB, NBG

CraHpapTHoe
- mMexaHu4eckoe
ynnoTHeHwue, (kog S)

Puc. 27 Hacocbl NB, NBG co ctaHaapTHbIM OAWHApHbLIM
YNNOTHEHMEM

GRUNDFOsS %

TMO04 6258 5209

OAMHaprIe ynnoTHeHUA B Ka4yecTBe pelueHusa c

KapTpuaxem
NKG

KomnaHus Grundfos Takke npegnaraeTt ogMHapHoe

TMO04 6259 5209

MeXaHn4ecKkoe yninoTHeHne Basna B Ka4yecTBe pelleHnd

C KapTpuaxem.

KapTpuaxHoe ynnotHeHue, kog C

Puc. 29 PacnonoxeHue KapTpUaKHOrO OANHAPHOrO
ynnotHeHus B Hacoce NKG

TMO04 5958 4509

Kog ynnotHeHusa Bana "C" gocTyneH ons cnegyowmx

HaCcOCOB.
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

Komnanna Grundfos npegnaraet asa Tvna ABOWHOIO
YNIOTHEHUS:

* back-to-back,

» tandem.

O6a BapuaHTa gocTynHbl Nnbo B KavyecTBe
CTaHOapPTHbLIX MEXaHUYECKUX YNNOTHEHUI UNu B
KayecTBe peLleHus C KapTpuaxem.

CtaHpapTHoe ABOWHoOe ynroTHeHue
[1BOMHOE ynnoTHeHWe Bana Tvna

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

MepBnyHoE BTopuuHoe
yNnoTHeHve yNnoTHeHne

/@05 /

!
MepBuyHoe BTopuyHoe
yNnoTHeHne ynnoTHeHne

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

TMO04 5959 4509

Puc. 30 Hacoc NKG c gBonHbIM ynnoTHeHMeM Ans
CTaHA4apTHbIX MeXaHW4eCKUX YNIOoTHEHWUN,
pacnonoXxeHHbix no Tuny "back-to-back" unn
"tandem".

[BoliHOe yNnoTHeHNe B KaueCcTBe peLueHUs C
KapTpunaxem

KapTpuaxHoe

YNNOTHeHue,
/KO/J D

TMO04 5958 4509

Puc. 31 Hacoc NKG c gBoiHbIM ynnoTHeHMeM ans
KapTPWAXXHOTO YNIOTHEHWNSI CO BCTPOEHHOM
dyHKkunen "back-to-back" nnm "tandem".

Kogbl ynnotHeHunsa sana "D, O u P" goctynHbl ons
cneayoLwmx HacoCoB.

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

NKG, NKGE e o o o o

CanbHuUKOBOE yNNOTHEHNEe

NK, NKG

B kayecTBe anbTepHaTMBLI TOPLEBBLIM YMNIOTHEHUSAM
Bana ansa NK n NKG ncnonb3aytotcsa pasnuyHble Tunbl
canbHWKOBbIX YNIOTHEHW. CanbHNKOBbIE YNNIOTHEHWS
MeHee YyBCTBUTENbHbI M NOAXOAAT ANS PasfnYHbIX
obnacten NnpMMeHeHus.

CanbHuku OOCTYNHbI TOJIbKO AN1A YYTryHHbIX HACOCOB.

\\YQ:/—/ CaJ'IbHﬂK (koa B)
7 /

TMO5 0509 4611

Puc. 32 Hacoc NKG c canbHukom

Kog canbHuka "B" gocTyneH ons cneaytoLmnx Hacocos.
Cepuio HacocoB CM. Ha cTp. 8.

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

NKG,NKGE e o - - -

GRUNDFOS %%
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TopueBoe ynnoTHeHue Bana

B naHHOM pasgene cogepxutca nogpobHas
NHpopMaLus 06 ynnoTHEHUAX BanoB, UCMNOSb3YyeMbIX
B Hacocax NB, NBG, NK 1 NKG.

Tunbl TopueBbIX YNIOTHEHUI Bana

(X

x
x

X)

’ Kop ynnotHeHusi Bana Grundfos

Tun A
HecbanaHcnpoBaHHOE KONbLEBOE YNIOTHEHNE

MpoyHoe KonbLEBOE YNIOTHEHUE C XKECTKOW
KOHCTPYKLUME nepeaayn KpyTsaLLero MOMeHTa, kotopas
Heobxoamma A4S coyeTaHusl TBepAblX MaTepuanos
(SiC/SiC), paxe ecnu cmaska siBMsieTCs NIOXON.
MoaBuxHOE BTOPMYHOE YNMOTHEHWE NpeacTaBnseT
coboii KonbLEBOE YNNOTHEHMWE.

3TO ConpshXeHO C PUCKOM U3HOCa Ha Bany nog
KOJbLIEBbLIM YNIOTHEHUEM W 3aCTPEBaHNUSA YNIOTHEHUS
(6noknpoBka 0CEBOro ABMXEHUS BpaLlaloLLerocs
YNNOTHAOLLEro KonbLua).

Tun B
Pe3nHoBoe cunboHHOe ynnoTHeHne

i-' CunboHHOE YNNOTHEHWE C nepeaadei KpyTALLEero

MOMEHTA MO MPYXUHE BOKPYT cunboHOB. MoaTomy

OHO He NpeAHa3sHayYeHo AN COYeTaHUS KeCTKUX
mMaTepuanoB B YCoOBUsIX NNoxow cmasku. bnarogaps
cunbdoHaM ynnoTHEHNe He BNUSIET Ha U3HOC Bana, a

OTNIOXEeHNA nnun 3aegaHne sana He NpenaTCTBYHOT
0CeBOMY OBWXEHUIO.

Tun D

C6anaHcupoBaHHOe KOnbLEeBOe YNiIoTHEHMWE C
NPY>XUHOW CO CTOPOHbI aTMOCepbl.

Bnarogaps c6anaHCcMpoBaHHOCTY AaHHbIA TUN

YNNOTHEHUS NOAXOAMUT ANS BbICOKOHAMNOPHbLIX CUCTEM.

YNNoTHEHWe OTNINYHO NOAXOAMUT ANS BbICOKOBSA3KMX
XWOKOCTEN, a TakkKe XUAKOCTEN C coaep) aHnem
BOITOKOH UMW rpsi3un, Tak Kak NpyXuHa pacnonoxeHa co
CTOPOHbI aTMOCepbl. YNNOTHEHNE UMEET XECTKYI0
KOHCTPYKLMIO Nepeaayn KpyTsLLero MOMeHTa.

Tun H

CGaJ'IaHCMpOBaHHoe KapTpuaXHoe ynjioTHeHne C
KonbueBbIM YNINOTHEHNEM

[aHHbIA TUN YNNOTHEHNS!, BKIIOYAKOLWUIA cucTeMy
XECTKOW Nepeaayy BpallaoLero MoMeHTa,
cobpaH B kapTpuaxe, 4to obecneymBaeT
6e3onacHOCTb 1 NPOCTOTY 3aMeHbl. [Mogo6Ho
ynnoTtHeHuto Tuna D, 6anaHcupoBka fenaet
[OaHHbIV TUM KOMNbLEBOIO YNNOTHEHNS NOAXOASLLMM
ONS UCNoNb30BaHWs NoA BbICOKUM AaBMeHUeM.
KoHCTpyKumMsa kapTpuaxa Takxke 3alimwaeTt Ban
Hacoca OT BO3MOXHOI0 U3HOCa BCMeAcTBME
BO34EWCTBUS KOMbLEBOIO YNNOTHEHUS MeXay
BanoM Hacoca v TopLeBbIM YNIIOTHEHNEM.

GRUNDFOsS %

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

YnnoTHeHue Bana, pa6ounMe NOBepPXHOCTU

(x X X X)

\— HenoaswxHas yacTb YNNOTHEHUA

Bpau.larol.uaﬂca 4acTb yNIIOTHEHUA
Bana

Bbibop maTepmnanoB NOBEPXHOCTU YNNOTHEHNS

ABNSAETCA pellarwmm akTopoM YHKLNOHANBHOCTY

M cpoKa Cry0bl MexaHM4ecKoro ynnoTHeHus Bana.

MoBepxHOCTM yNNoTHEHNA NoAGupatoTcs B

COOTBETCTBMM C NepeKavymBaemMomn Xnakoctbto. Mpu

nogbope ynnoTHeHUs HeobxoAMMO y4uThIBaTb

cnepytwolme napameTpsbl:

* cBoVicTBa Npu paboTe 6e3 cmasku;

* KOPPO3MOHHas YCTOMYMBOCTb K NepekadYnsaemMon
XWUAOKOCTU;

* CMa304Hbleé CBOWCTBA;
* YCTOMYMBOCTb K BO3AENCTBUIO abpasnBHbIX YacTuL.

MaTtepuran noBepxXHOCTU YNIOTHEHUS

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

YronbHbIN rpaduT, NPONUTaHHbIA cypbMon, (A) 1
MOPOLUKOBbIV MMAOTHbIM kKapbua kpemuus (SiC),
W3roTOBIEHHbIN NYyTEM crnekaHusa 6e3 Bo3gencTams
AasneHus, (Q4) - WWMPOKO MCNONb3yeMoe coyYeTaHne
MaTepuarnoB YNnioTHEHUS.

MpumeyaHue: V3-3a Hannums cypbMbl B Matepuane
YNIOTHEHNS HENb3si UCMONb30BaThb 4118 NMUTLEBOM
BOAbI.

[laHHOe coyeTaHue Takxe BblAEPXKMBAET CYXOW X0 B
TeYeHne HeCKONMbKNX MUHYT 6e3 cepbe3HbiX
NoBpEeXAEeHNA MEXaHUYECKOrO YNNOTHEHNS Bana. Tem
He MeHee, CyXON X048 MOXET MPUBECTU K YMEHbLLEHUNIO
cpoka cnyx0bl yNnoTHeHUs.

Bnarogaps xopownm cMasbiBaloLWMM CBOACTBaM
yrnerpaduta ynnoTHeHe NOAXOAUT Aaxe ANS Ninoxux
YyCNoBW CMa3Ku, Hanpumep B ropsYen Bofe.
Vcnonb3oBaHWe coveTaHms yrnepoaHbli
rpacdout/kapbug kpemHus (SiC) onsi ropsyero
BOLOCHaGXEHNSA MOXET NPUBECTU K MUHTEHCUBHOMY
N3HOCY NOBEPXHOCTU U3 Kapbnaa KpeMHUs, Tak Kak
TS>Kenble YacTuUbl MOTYT 3aCTPSATb Ha MOBEPXHOCTU M3
yrnepogHoro rpaguTa. B ycnoBusix ropsyero
BOLOCHaOXEHUS CHMXXaeTcsl KOPPO3NOHHas
YCTONYNBOCTb.

Ecnun nepekaunBaemas XnaKoCTb COAEPXKUT TBEPAbIE
YacTuubl, cregyeT oXuaaTb N3HOCa NOBEPXHOCTEN
YNNOTHEHUN.



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

xBQ4x - (Tvnbl ynnoTtHeHusi Bana BBQE, BBQV u
HBQV)

YronbHbIA rpacuT, NponuTaHHbli cypbMoi, (B) u
NMOPOLUKOBbIV MMOTHbIW kapbug kpemHus (SiC),
W3roTOBIEHHBbIV NyTEeM crekaHusa 6e3 Bo3nencTans
AasneHus, (Qq) - Takke LUMPOKO UCMNOMb3yemMoe
coyeTaHne matepuanos ynnoTHeHus. MmasHbIM
obpasom nogxoaut ans soabl Ao +90 °C.
MpumeuaHume: MNMponutka cmonon ogobpeHa ans
nNpYMeHeHUs B NMTbLEBOW BOAE.

Koppo3noHHasa yCcTon4YnBOCTb COMETaHUS yrnepoaHbiv
rpacut/kapbug KpemHua oveHb xopowas. [laHHoe
COYETaHUE Takxe BblAEPXKMBAET CYXOW X0 B Te4eHUue
HECKOMbKNX MUHYT 6€3 cepbe3HbIX NMOBpPEXAEHUN
MEeXaHW4eCcKoro ynnoTHeHus Bana. Tem He MeHee,
CyXOW X0 MOXET MPUBECTU K YMEHbLLEHNIO CpoKa
cnyx6bl yNnnoTHEHMS.

Bnarogaps xopowum cmasbiBaloLLMM CBOMCTBaM
yrnerpaduta ynrnoTHeHWe NoAXOAUT Aaxe AN Nioxmx
YCrOBWUI CMa3kn, Hanpumep B ropsyen soge. Tem He
MeHee, Takme YCroBums MOryT NPUBECTU K
WHTEHCVMBHOMY M3HOCY MOBEPXHOCTEW YNIOTHEHUNA 1
CPOK CNy>06bl YNNOTHEHUS 3HAYNTENBHO COKPATUTCA.

Ecnu nepekaynBaemas XngkocTb COAEPXUT TBEpAble
YacTuubl, crieqyeTt oXxuaaTb U3HOCa NOBEPXHOCTEN
YNAOTHEHUN.

xQ4Q4x - (Tvnbl ynnoTHeHmns Bana BQQx, AQQx u
HQQU)

MopoLukoBbIV NMOTHBIN kKapbug kpemHus (SiC),
N3roTOBIIEHHbLIN NYTEM crekaHusi 6e3 Bo3encTBus
nasnexuns (Qq), 1 NOPOLLKOBbLIN NNOTHLIN Kapbug
kpemHus (SiC), N3roToBNeHHbIN NyTem cnekaHus 6es
BO34eWcTBUSA AaBneHus, (Qq).

CouyeTaHue matepuanos kapbug kpemHusa/kapbug
KpeEMHUs ucnonb3yeTcs Tam, roe Tpebyetcst 6onee
BbICOKasi YCTOMYMBOCTb K KOppo3uun. Beicokas
XECTKOCTb JJ@HHOr0 COYETaHUA MaTepuanos
obecneynBaeT XOpOLLYI YCTOMYMBOCTL K abpa3uBHbIM
yacTuuam.

MokasaTenb cyxoro TpeHUsi 4aHHOro CcoYeTaHus
BblcOKkUi. CrnegoBaTenbHO, Takoe coYeTaHue
MaTepuarnoB YNroTHEHWS Bana UMeEET HU3KYHO
YCTONYMBOCTb K CyXoMy xoay. NMoBepxXHOCTH
ynnoTHeHun, paboTawLme 6e3 kakon-nmbo cMmasku,
MOTyT BbITb NOBPEXAEHEI MEHEE YEM 3@ OfHY MUHYTY
cyxoro xofa. TemnepaTtypa yrnnoTHeHUs pesko
BO3paCTET, 1 3/1aCTOMephbl YNIIOTHEHMS Bana Takxe
OyayT noBpexaeHsbl.

xQgQgx - (TN ynnotHeHusa Bana DQQXx)
MopoLukoBbIV NAOTHLIN Kapbug kpemHus (SiC),
N3roTOBIEHHbIV NyTeM crekaHns 6e3 Bo3gencTeus
Aasnenuns (Qg), N NOPOLLKOBbLIN NNOTHBIN Kapbua
kpemHus (SiC), N3roTOBNEHHBIN NyTEM cnekaHus 6e3
Bo3aencTeuma gasnexus, (Qg).

CoueTaHne MatepuanoB kapbug kpeMHusi/kapbug
KpeMHUs ncnonb3yeTcsa Tam, rae Tpebyertcs bonee
BbICOKas YCTOMYMBOCTb K KOppO3uun. Beicokas
KECTKOCTb AAHHOrO codeTaHusl MaTepuanos
obecneymBaeT XOPOLLY YCTOMYMBOCTb K abpa3nBHbIM
yacTuuam.

Moka3aTenb Cyxoro TPeHMsl 4aHHOro codeTaHus
BbICOKUI. TeM He MeHee, NO CPaBHEHUIO C COMETaHNeM
maTtepuanos ynnoTHeHuns SiC Q4/Q4 ypoBeHb cyxoro
TPEHUS HUXE.

Bnarogaps 6onee HM3KoMy TpeHuto, codeTaHne Qg/Qg
MOXXHO MOCTOSIHHO MCMONb30BaTh AN BOAbI MpK
Temneparype go +120 °C.

xQ7Qzx - (Tvin ynnotHeHusa Bana BQQx)
MopoLukoBbIV NNOTHBIN Kapbug kpemHus (SiC),
N3roTOBIIEHHbIN NYTEM crekaHus 6e3 Bo3encTeus
Aasnenus, (Qz), 1 NOPOLLKOBbLIN NNOTHLIN Kapbua
kpemHus (SiC) , N3roToBNEHHbIN NyTeM cnekaHus 6e3
Bo3aencTeus gasneHus, (SiC) (Qy). aHHoe
coyeTaHne maTtepuanoB SiC/SiC npumeHsieTca Tam,
rae Heobxoanma 6onee BbiCOKast KOPPO3MOHHAA
ycTonumBocTb. bnarogaps BbICOKOW TBEPAOCTM OHO
MMeeT XOpOLUYI0 CONPOTUBNSEMOCTb abpasnBHbIM
yacTuuam.

[aHHoe coyeTaHue maTepuanoB MoXeT paboTaTb npu
Temnepatype Boabl Ao +120 °C, ogHako Takas
KOMOUWHaLUWS BbI3bIBAET CUITbHOE CyXx0e TPeHUE, 1
noatomy BaxHo HE pgonyckaTtb, 4ToObl 3TO coveTaHue
maTepuanoB paborano 6e3 cmasku. NNoBepxHOCTH
YyNNoTHeHUN, paboTatowme 6e3 Kakon-nmbo cmasku,
MOryT ObITb NOBPEXAEHbI MEHEE YEM 3a OfHY MUHYTY
cyxoro xoga. Temnepatypa B YNIIOTHEHUMN PE3KO
BO3pacTaeT, a aMacToOMepbl YNIOTHEHMS Bana Takxe
OynyT NoBpeXAeHbI.

PekomeHayeTcsl ncnonb3oBaTh Takoe coveTaHue
mMatepuanos ans paboTbl C rMMKONAMM.

GRUNDFOS %%
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AnacTtomepbl TOPLEBOro ynnoTHeHUsA
Bana

x x X X)

\— aﬂaCTOMepbl ynnoTHeHunsa

sﬂaCTOMepbl OTHOCATCA K nonnmMmepam c BbICOKOMN
CTeNeHbH ANacTUYHOCTKU. [laHHbIN MaTtepuan Takxe
Ha3blBalOT pe3VIHOI7I.

Bbibop maTepuanoB Ans anacToMepoB YMNIOTHEHNUS
Bana, T.e. Pe3MHOBbIX KOMMOHEHTOB, TaKMUX Kak
KOMbLEBbIE YNITOTHEHUS U CUMbMOHbI, TaK XXe BaXeH,
Kak u BbIbOp coyeTaHus maTepmnanosB NOBEPXHOCTMU
ynnoTHeHus. O6a nmeroT BaXHOe 3HavYeHne Ans
PYHKLMOHMPOBAHNSA MEXAHUYECKOrO YNIIOTHEHMS
Bana. YnnotHeHusa Grundfos, coyeTawowme B cebe
BCEro HeCKObKO MatepuarnoB, HaxoaaT LWNPOKoe
npumMmeHeHue. B pasgenax HWxXe nepeyncneHbl
OCHOBHbIE€ CBOVCTBA MaTepuarnoB (TemnepaTypa u
YCTOWYMBOCTb) AN BbIAENEHHbIX rpynn xugkocten. B
cnyyae COMHEHMUI 1 NpU NCNONb30BaHMM 0COBbIX
XungkocTtel obpatutechb B komnaHuio Grundfos.

O630p CTOMKOCTM 3N1aCTOMEPOB K TEMMNepaTypHOMY 1
XMUMUYECKOMY BO3[ENCTBUIO NpeacTaBneH B Tabnvue

LHuHamuyecku pabomarouwue anacmomepsi Ha cTp. 35.

EPDM (xxxE)

PekomeHayeTcs ncnonb3oBaThb YNOTHEHMS Bana €
matepuanom EPDM gns BoAbl M BOAHbLIX pacTBOPOB.
PeanHa EPDM He ycTOoMYMBa K BO3AENCTBUIO
MUHepanbHbIX Macern.

* XOpolUMe MexaHU4yeckne CBONCTBa NPU HNU3KMX
Temneparypax

*  MOXET 3KCMIyaTUpOBaTLCS NPU HUSKUX
Temnepartypax go -35 °C (TR30)

* BopocToukui go +140 °C

* YCTOMYMB K NOMSIPHBIM pacTBOPUTENAM (CAMPTHI,
KETOHbI U CNOXHble 3unpbl)

* YCTOWYMB K O30HY

*  YCTOWYMB K FFIMKOSIO

¢ YCTOMYMB K (DU3NONOrMYECKMM pacTBOpamM

¢ YacCTU4HO yCTOIZLII/IB K BO3AENCTBUIO pacTuTenbHbIX
Macen npu HM3KMX temneparypax

* HEe YCTOMNYUB K BO3OENCTBUIO MUHEPANbHbIX Macer.

YNnoTHeHWs Bana C KonbLEeBbIMU YNIOTHEHNAMM
EPDM moryT akcnnyaTnpoBaTtbCs Npu CrieqyoLwmnx
Temneparypax:

* HU3KMe TemnepaTtypbl 4o -35 °C
* BbICOKME TeMnepaTtypbl Ao +140 °C.

[eomeTpus ynnotHeHnd Bana ¢ cunbgoHamu s EPDM
orpaHnyuBaeT pabo4umin AnanasoH Kak B XONOAHbIX, Tak
N B ropsivnX yCroBUsIX MPUMEHEHUS. YNIOTHEHMSA Bana
MOTYT 3KCMAyaTupoBaTbCA Npu CreayoLwmx
Temneparypax:

* Hu3kMe Temnepatypsbl o -25 °C

* BbICOKMe Temnepatypbl go +120 °C.

GRUNDFOsS %

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

FKM (xxxV)

PeKOMeH,EI,yeTCFI ncnonb3oBaTb ynJiOTHEHUA Bana 3
FKM (cbTopnonumep) Ans WWPOKOro gnanasoHa
TemnepaTtyp 1 nepekaynBaeMbIX XXUOKOCTEWN.

* HU3KME MexaHU4ecknme CBOWCTBA NPU HU3KMX
Temneparypax

*  MOXET 3KCMNNyaTUpoBaTbCS NPU HU3KNX
Temnepartypax go -10 °C

« BopgocTorkun oo +90 °C

* CTOWKUI K MUHEpanbHbIM U pacTUTENbHbLIM Macnam
no +200 °C

* YCTOWYMB K BO3OENCTBUIO KNCIOT U
u3nonornyecknx pacTBopoB

* yCTOM4YMB K BONbLUMHCTBY pacTBoputenen (6eH3unH,
TPUXMNOPITUMEH 1 Ap.)

* YCTOWYMB K O30HY

* He YCTOMYUB K BO3OENCTBUIO HEKOTOPLIX MOMSIPHBIX
pacTsopuTenen (HanpuMmep, CNNPTLI, KETOHbI 1
CNOXHble 3uphbl)

* He YCTONYUB K BO3OENCTBUIO LLEMOYHbIX XUOKOCTEN
npu BbICOKNX TemnepaTypax

* He yCTOMYMB K BO3AeNCTBUIO dpTopa (Hanpumep,
xnapareHTsl HFC).

YNnoTHeHUs Bana c KonbueBbIMU YNNOTHEHNAMUN FKM,

MOTYT 9KCMMyaTupoBaTbCH NPU CNeayoLmXx

Temneparypax:

* Huskme Temnepatypsbl go -10 °C

* BbICOKME Temnepatypbl Ao +200 °C.

[eomeTpus ynnoTHeHMs Bana ¢ cunbdoHamu n3 FKM

(cpTopnonumep) orpaHnynBaeT paboymin guanasoH B

ropsiumx ycrnoBmsax NpMMeHeHna. YNnoTHeHus Bana

MOTyT 3KCMMyaTMpoBaTbCA NpU CreayoLmx

Temneparypax:

* Huskme Temnepatypsbl oo -10 °C

* BbICOKMe Temnepatypbl go +120 °C.

FFKM (xxxK)

FFKM (nepdTopanactomep) XMMUYECKM YCTONYNB K

BO34ENCTBUIO LUMPOKOTO CNeKTpa xuakocten. PesuHa

FFKM cootBetctByeTr PTFE, HO npeanaraet

3HaYMTENbHO NyYyluMe MexaHU4yeckme CBONCTBa.

* XOpoLUMe MexaHu4eckme CBONCTBA.

*  MOXET 3KCnnyaTnmpoBaTbCsa NP HNU3KUX
Temnepartypax go -10 °C

e BopocTtorkmin go +230 °C

* CTOWKWW K MUHEpanbHbIM U pacTUTENbHbIM Macnam
no +230 °C

* 0COGEHHO NoaXoauT AMS UCNONb30BaHUS B
XUMUYECKMX NepepabaTbiBaloLWLmMX NpegnpuaTmsx, B
NpOV3BOACTBE Kpacuternen, Kpacok, Nnakos,
pacTBopuTenemn, a3oTHON KNCNOTbI U Ap.

* YCTON4YMB K O30HY

* He yCTOM4YMB K aMMHAM ¥ CUINbHO LLEMNOYHbIM
XMAKOCTAM MpU BbICOKMX Temnepartypax

* He ycToM4uMB K BO3gencTeuio otopa (Hanpumep,
xnagarentsl HFC).

YNNoTHeHUs Bana ¢ KOnbLEBbIMU YNNIOTHEHUAMMU

FFKM moryT akcnnyaTupoBaTbCs Npu criegyowmnx

Temneparypax:

* Huskme Temnepatypsbl oo -10 °C

* BbICOkMe Temnepatypbl go +230 °C.
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FXM (xxxF)

FXM (dpTopupoBaHHbIn cononnmep) ocobeHHO

NOAXOAUT ANS 3KCTPeManbHO BbICOKMX TeMnepaTtyp v

[aBreHus], a Takke NS UCMNOoNb30BaHUSA B KACbIX

XMAKOCTSAX U ra3ax npu gobelve HedTn u rasa (B

CKBaXKMHax, Ha cylue 1 Ha Mope). CTOMKOCTb K

BO3[EWNCTBUIO XMMUKATOB U BbICOKOW TemnepaType

6bina 3HaUNTENbLHO yny4lleHa Mo CPaBHEHUIO C

pTOpKay4dyKOM, C OTIIMYHOWN CTOMKOCTbLIO K ropsiyem

BOZE M napy.

* yNpyrun martepuan ynnoTHeHus

* He pekomeHayeTcsa npu temnepartype Huxe 0 °C

* ycTonuymB K Bo3gencTeuio Bogbl 4o +200 °C, B
TeyeHune KopoTkmx nepuogos o +300 °C

* CTOWKWW K MMHEparnbHbIM U pacTUTENbHBIM Macrnam
po +230 °C

* CTOWKWUW K BHE3aNnHOW AeKoMnpeccum

* CTOWMKWW K LLEMNOYHbBIM XUAKOCTSIM MPU BbICOKMX
Temneparypax

* He YCTOM4YMB K HEKOTOPbLIM MONSAPHbLIM
pacTBOpMTENSM (Hanpumep, KETOHbI U CMOXHbIE
ahumpbl)

* He yCTOMYMB K BO3LENCTBUIO ¢pTOpa (Hanpumep,
xnagareHTtbl HFC).

YNnoTHeHns Bana c KOnbLeBbIMU YNITOTHEHUAMM 13

FXM moryT akcnnyaTnpoBaTtbCs Npu criegyoLmx

Temneparypax:

* Huskme Temnepatypbl go 0 °C

* BbICOKME TemnepaTtypbl Ao +200 °C.

HNBR (xxxX)

PesnHa HNBR (HUTpun) Wnpoko ncnonb3yercsa ons
PasnunYHbIX YCIOBUIN NPUMEHEHNS N OXBaTbiBaeT
LUMPOKMIA AnanasoH XUAKOCTEN NPU OTHOCUTENBHO
HU3KMX Temnepatypax (Huwke +100 °C).

* XOpOLUMe MexaHu4eckne CBONCTBa NPU BbICOKUX U
HU3KNX TemnepaTypax

*  MOXET 3KCMNyaTMpoBaTbCs NPU HU3KUX
Temnepartypax go -15 °C

* TepmocTonkmin go +110 °C (KpaTKOBpPEMEHHO - A0
120 °C)

* BopocToukuin go +110 °C

* CTOMWKWIA K AU3eNbHOMY Macny, pasfnyHbIM
MUHepanbHbIM Macnam, Xnupam 1 pacTUTenbHbIM
macnam

e CTOMKWUI K BO3OENCTBUIO crnabbix KUCNOT U LLiEeNoYen

* He YyCTOMYMB K MOMSAPHbLIM pacTBOPUTENSAM (CNUPTHI,
KETOHbI U CNOXHblEe 3MpPbI)

* He YCTOWYMB K O30HY.

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

* Hu3kMe Temnepatypsbl oo -15 °C
* BbICOKMe Temnepatypsbl go +110 °C.

AnHamunyeckun paboTtarlme anactomepsbl

B Tabnvue Huxe NpMBOANTCH YNPOLLEHHbIN 0630p
obnacTten npuMeHeHust ANa oMHaMU4eckn
paboTatoLmx anacTtoMepos B 3TOM AuanasoHe

yI'IJ'IOTHeHVIVI Bana. Bo Bpemsa pa6OTbI 3TN dNacToOMepbI

MOTyT HEMHOIo nepemMeLliaTbCca No Bany n
afanTnpoBaTbCA K MEHAKLWKMMCA TeMnepaTtypam n
AaBreHunto.

Anactomep
EPDM FKM FFKM | FXM [HNBR
Q (] ] (] Q
s = s = =
I I I I I
] (] ] (] Q
MepekaunBaemasn £ £ E £ £
p [ o ) o o
XKUAKOCTb = S g S g
c c = c c
g > 3 > = > >
I (] I o ] o [
T o T o o o o
° o ° o @ o o
¢ $|8 | % -y £y
a 2 ] 2 2 a2 ]
s 5|3 5|5 |85
o z [ M x z M
Boaa, makc. 120 140 | 90 90 | 230 | 200 | 110
Temnepatypa [°C]
MwuHepanbHble
macna, Makc. - - 120 200 | 230 220 110
Temnepatypa [°C]
MwuHumanbHas
paboyasn -25 -35 | -10 -10 -10 0 -15
Temnepatypa [°C]
Kuncnotbl +/- +/- + +/- +/-
LLenoun + - + + T
Mmukonu + +/- + + +
Macna, Tonnueo - + + +/- +/-
PacTtBoputenun +/- +/- + +/- -
AbpasuBHble . +- B +- +
yacTuubl
O603HaveHus: + =0Tnu4Ho
+- =XopoLo npu onpegeneHHbix
yCrnoBusIX
- =lnoxo

CTtaTuyecku paboTarowme anactomepbl
OnacTtomep paboTtaeT B PUKCUPOBAHHOM MOMOXEHUN

He3aBMCUMO OT KonebaHui TeMmnepatypbl 1 oaBrieHus,

MMeeT NOoBbILWEHHbIN pabounin guanasoH. Ans
NPYMEHEHUS B OYEHb XONOOHbIX YCIMOBUAX

ncnonb3yeTca ynnoTHEHUE Barna € KOmnMbLEBbIM
YNNOTHEHNEM B (OMKCUPOBAHHOM MOSOXKEHUMN.

Anactomep
EPDM
MepekaunBaemas XUAKOCTb
KonbueBoe

Cunedonnoe ynnoTHeHue
Bopa, makc. Temnepartypa [°C] - 150
MwuHepanbHble Macna, Mmakc. R R
Temnepatypa [°C]
MuHumanbHas pabovas } 45

Temnepatypa [°C]
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YcnoBusa akcnnyaTtauuum

Ycnous aKcnnyatauunmn yrIﬂOTHeHVIIZ Bana 3aBUCAT OT
psaga daktopoB. Bece ato Heobxoanmo yyuTtbiBaTb Ana
TOro, Ytobbl HANTK npasusibHOE ynioTHEeHWe Bana and
KOHKPETHOro npuMmeHeHuA.

KpaitHe Heo6xoaMMO NPVHATL BO BHUMaHUe
creaymoLime akTopsbl:

* pabouas Temneparypa;

* pabouee gaBneHue.

[lononHuTenbHbIE YCNOBUS 3KCNyaTaumMm SOMMKHbI
ObITb Yka3aHbl B "onpocHoM nucte". 3To MoxeT ObiTb
KOHLEHTPaLMs XUAKOCTU, BA3KOCTb, TOYKA KUMEHUS,
YacTMLbl B XUAKOCTU, MPOBOANMOCTb XWUAKOCTU U T.4.

Pabounn gnana3oH mexaHu4yeckoro
TOPLIEBOro ynfoTHeHNA Bana

O6Lwune TeXHUYECKME XapaKTepUCTUKN

Pabounii gnanasoH TopueBOro ynnoTHEHUS Bana
06bIYHO YKa3blBAETCS C MUHUMATbHLIMU U
MaKCMMarnbHbIMU 3HAa4YEHUSAMU TemMMnepaTypbl 1
MaKCMMarnbHOro AaBrneHnsl CO CTOPOHbI NocTaBLiNKa
YyNNoTHeHUs Bana.

Mpumep: Ans ynnotHeHus Bana Tuna DQQE
npegycMoTpeH TemnepartypHbin gnanasoH ot 0 °C go
+120 °C u MmakcumarnbHoe gaBreHune B Boge 25 6ap.

MakcrmanbHas TemnepaTypa U MakcumarsbHoe
[AaBneHne He AOMKHbI NPUMEHATHCS OQHOBPEMEHHO,
TaK Kak 3TO MOXET YMEHbLUUTb CPOK CryX6bl 1
BbI3BaTb MEPUOANYECKUN LLIYM.

[bar]l
304

25
204
151 2 3
104 1

54
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0 10 20 30 40 50 60 70 80 90 100 110 120 [=c:

Puc. 33 PabGoune grnanasoHbl

Mo3. OnucaHue

1 OnTUManbHbI pabounii ananasoH

5  Puck nepuoanyeckoro wyma B CBA3N C 3anyckom u
koneGaHUAMU AaBNEHNUs U TemMnepaTypbl.

3 Puck nepvogunyeckoro wyma n CHWXeHWe cpoka CJ'Iy)K6bI.

GRUNDFOsS %
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Cneuundurkaumm ana pasnnyuHbIX XUgKocTen

M3-3a KOHCTPYKTUBHBLIX 0COBEHHOCTEN YNNOTHEHNI
Bana u XMMm4eckomn CTOMKOCTN KOMMOHEHTOB,
onpepeneHHble YNNOTHEHUS Bana NoAXOAsT ANs
O[HUX NepeKkaynBaeMbIX XUAKOCTEN U He NOAXOAAT
ansa gpyrux. Kpome toro, pabounii ananasoH
YNAOTHEHNS MEHSIETCHA B 3aBUCUMOCTM OT
nepekaymMBaeMom XngKoCTu.

[nsa HarmagHOCTM YacTo MCMONb3yeMble XXUAKOCTU
ObINKN pasHeceHbl No KaTeropusam, cM. puc. 34 n
Tabnuubl Ha cTp. 37 - 40.

XnnvjpeareHTbl
=i -
Macna
OxnaxaamwLme XUaKocTH
< ; -— >

:ABo,qa
l

Cneumqamfgaumm rnocTaBsLLuKa
hl T

: >
’

0°C
32°F

Puc. 34 [JuanasoH pabounx TeMnepaTyp MexaHU4ecKkoro
YNNOTHEHUS Bana ANsl pasnuyHbiX Kateropum
XWOKOCTEN Mo CpaBHEHUIO CO cneuudurkaumamm
NoCTaBLLMKOB.

KaTeropun pasnuyHbix nepekavymBaeMbiX XULKOCTEN

oTpaxatoT cregytollee.

* YnnoTHeHwue, paboTatoLiee B Boge, MOXeT paboTaTb
oT 0 °C (To4ka 3amep3aHus Boabl) 4O
MakcumarnbHow paboyen TemnepaTypbl YNIOTHEHUS
Bana.

* YNnoTHeHwue, paboTaloLlee B oxnaxjalLlen
XnOKocTu, MoxeT paboTaTte OT MUHUMAITbHOMO
HOMWHarnbHOro nNpegena ynnoTHeHUs Bana u 4o
MaKkcuMMarnbHOW TeMnepaTypbl B 3aBUCUMOCTH OT
CBOWCTB OxnaxaatoLwen XNOKOCTH.

+ Ha ynnoTtHeHue, paboTatowee B Macne, 4acTto
MOXeT BO3AeiCTBOBaTb BECb Ananas3oH paboumx
TemMnepartyp, Tak Kak Macrna MoryT GbiTb XONIO4HbIMU
Unm o4eHb ropsunmu. Kpome Toro, Temnepatypa
KMMeHNs macna, Kak NpaBumo, Bbille
MakcumanbHo paboyelt TemnepaTypbl YNIoTHEHUS
Bana, 4to obecneynBaeT XOpoLLY CMa3Ky
NOBEPXHOCTEN YNNOTHEHUS.

+ Ha ynnotHeHue, paboTatoLiee B XMMUYECKOM
BellecTBe, NOMUMO TeMMepaTypbl U AaABREHUS, Kak
npaBumno, BNUSAIT 1 apyrue daktopbl. B pesynbrate
aToro paboumii gnanasoH MOXeT ObiTb eLle yxe.
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BnusiHMe BA3KOCTU Ha MexaHU4Yeckoe ynnoTtHeHue
Bana

O6beMm yTeukn Yepes MexaHn4eckoe ynnoTHeHne Bana
3aBUCUT OT BA3KOCTW NepeKkavnBaeMom XULKOCTMU.

Mpwn paboTe B xnAKOCTM C Boree BbICOKON BA3KOCTbLIO
06beM yTeukn yBennunTCs.

Mepunoa npupaboTkn MexaHU4eCcKoro ynnoTHeHUs
Bana 3aBWCUT Takxe OT BA3KOCTU XUOKOCTU, KOoTopasi
6ynet 3anuTa. Npn yBenmyeHum BA3KOCTH
nepekavyvMBaemown XnaKoCcTn yBENMYUTCS U Nepuoa
npupaboTku.

PekomeHgauum Grundfos no mexaHuyeckomy
ynioTHeHUIo Bana

B cnepytowmx Tabnuuax (puc. 35 - 39) npeacraBneHsl
KaTeropum Xuakocten no onpeaeneHnio KoMmnaHmm
Grundfos. B Tabnuuax nokasaHa paboyast
Temneparypa v AaBrneHuve psaa ynnoTHEHWUI, KoTopble
poctynHel ansa HacocoB NB, NBG, NK, NKG.

Kaxpasa kateropusi nepekaymBaeMbIX XUAKOCTEN
OXBaTbIBaeT pAS pasNMYHbIX NepekavymBaemblxX
XnpKocTen, oAHaKo paboumii Anana3oH KOHKPETHOM
XNOKoCTUN MOXeET ObITb 6onee y3kMm, 4Yem yKasaHo B
Tabnuuax.

MpumeyvaHune: laHHbIe AOMKHBI paccMaTpuBaTbCA
TONbKO B KA4eCTBe OpveHTUpa Ans Bbibopa
NpaBuUIbHOrO YNIOTHEHUS Bana Ans KOHKPETHbIX
YCNoBUM NpUMeHeHns. [na KOHKPETHbIX YCNOBUI
NPUMEHEHNSA HE MOTYT ObITb NPeAOCTaBNEHbl HUKAKME
rapaHTUK, €CNn He U3BECTHbI TOYHbIE YCIOBUS.

Cwm. pasgen 14. OnpocHsbil nucm Ha ctp. 155-157 ans
Kaxgoro KOHKpeTHOro 3anpoca.

Bopa

XapakmepucmuKku kameaopuu

Bopa oxsaTbiBaeT OYeHb LLUMPOKUIA AnanasoH
XUOKOCTEWN, HA4YMHasi OT CBEPXYMCTOM BOAbI U OO
MOPCKOW BOAbI, @ TakKe BOAbl, B KOTOPOW coaepKaTcs
abpasunBHble YacTuLbl.

Ymo cnedyem yyumbieamsb npu ebibope
ynjomHeHus eana

[na ceepxuncton Bogpl (1-10 mkCm/cm) n
AevnoHusnposaHHon Boabl (10-50 mkCwm/cm) cnepnyet

MCnosib3oBaTb KOMGUHALMIO MOBEPXHOCTUN YNIIOTHEHUS
xBQx.

FKM (xxxV) orpaHnyeHo 90 °C B Boge.

Ecnun npucyTcTBytoT abpasnBHble YacTuLbl,
Mcnosnb3ynTe KOMBGMHaLMIO MOBEPXHOCTU YNIIOTHEHUS

xQQx.
7 o
(s
\| ©
Dp
©
@ g
=
Z
Hanuuwne Hacochbl
Kon Ovana3oH Makc. OuameTtp
ynnoT- nae-
Wenns | TeMmepatyp L ynnoTHewus Bana NB,
[°C] [Mm] 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 o 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 ot 0 go + 100 16 e o - - - . .
BQQE ot 0 go +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 . .
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 go +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 go +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 pgo +120 25 e o o o o . .
HBQV ot 0 go +90 25 e o o o o - .
:BBQQ\\/// ot 0 go +90 25 e o o o o - °
T*%%l\'l/ ot 0 oo +90 16 e o o o o - .
||-|'|AA%KK/ ot 0 go +220 25 e o o o o - °

Puc. 35 Pabounii guanasoH ynnoTHeHWi Bana B Boae

Mpumepbl nepekavYnBaeMbiX XNOKOCTEN B 3TON
KaTeropum:

* BOJa ANA NOAMUTKU KOTMOB;
« KecTKas Boaa;

+ [AemuHepanusoBaHHas BoAa,;

* BOJa MECTHbIX CUCTEM OTOMIEHUS;
* MOpCKasi Boaa;

- XnopupoBaHHas Boaa.

GRUNDFOS %%
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OxnaxpatoLime XUAKoCTH
Xapakmepucmuku Kameaopuu

OxnaxgaroLmne XnaKocTH, Kak npasuno, cogepxar
[obaBkun (MHrIMBUTOPBLI KOPPO3MKU, CPeacTBa yaaneHns
Hakunu un T.4.), KOTopble MOTyT NPUBECTU K
OTMOXEHWAM Ha Topuax YNnoTHEHWS.

Takxe BA3KOCTb Bbille, YeM ANs BOAbI.

Ymo cnedyem yyumsbieams npu eni6ope
yrniomHeHus eana

BonblnHCTBa OTNOXEHUI MOXHO U3bexaTb C
NMOMOLLLbIO XXECTKOW KOMOMHaL MU NOBEPXHOCTU
ynnoTtHeHus (xQQx), Tak Kak Takme NoBepxXHOCTH
YNNOTHEHUSA UMEIOT adhpeKkT "caMoouncTkmn".
MpumeyaHue: B cnyyae 6onee BbICOKOW BSA3KOCTH,
ocobeHHO Npu HU3KUX Temnepartypax, dasa
nNpupaboTKn NOBEPXHOCTEN YNIOTHEHNSI Bana MoxeT
ONUTBCS A0 OQHOro Mecsua unu, B ocobbix criyyasx,
Jaxe gonblie. B aToT nepnog o6bem yTeyku Bhille,
yem 06bIYHO, U ee criegbl MOryT ObITb BUAHBI Ha

Hacoce.
- o
e T
Y / ©
=
=
Hanwnuwne Hacocbl
:ﬁo‘q_r_ Ownana3oH Makc. OunameTtp
):leuvm TeMnepaTyp pAaBrieHue ynnoTHeHusi Bana| NB,
[°C] [6ap] [Mm] NBG, NKG
Bana NK
28 38 48 55 60
BQQE" OT_;12§0'D'0 16 e o o o o . °
BQQV ot -10 go +90 16 o o o o o . .
AQQE?) or-25 no +90 16 o o o o o . .
AQQV ot -10 go +90 16 e o o o o . .
AQQX ot -15 go +90 16 e o o o o . .
AQQK o1 0 go +90 16 e o o o o . .
DQQE OT;fgoﬂo 25 e o o o o . .
DQQV ot -10 go +90 25 e o o o o . °
DQQX OT+—11250'CLO 25 e o o o o . .
DQQK ot 0 pgo +120 25 e o o o o . °
H%gL\J//H ot -10 go +90 16 o o o o o - .

Puc. 36 Pabounii gnanas3oH ynnoTHeHWI Bana B
OXNaxxaawLLnX XKnagKkocTsax

1) Ecnu onepauus siBnsieTca oveHb cTabunsHoin, (konebaHus
Temnepatypbl B npeaenax 5 °C ¢ He6onblIMM U3MeHeHneMm
AaBrieHus) aonycTuMasi MMHMMarbHas Temrnepartypa cocTaBnsieT
-30 °C.

Ecnun onepauus siBnsieTcs odyeHb ctabunbHol, (konebaHus
TemnepaTypbl B npegenax 5 °C ¢ HebonbWM U3MEHEHNEM
[aBreHuns) AonycTMas MMHUMarnbHas Temneparypa cocTaBnset
-35 °C.

2

-

Onsa Temnepatyp Huxe -35 °C, komnaHust Grundfos
MOXET NpefoCTaBUTb AONOMHUTENbHbIE YNNOTHEHUS.
[ononHuTenbHyo MHpopMaLMIo Bbl MOXETe Nony4YnTb
B komnaHum Grundfos.

MprmMepbl NepekavymBaembix XNOKOCTEN B 3TON
KaTeropuu:

* JKMAKOCTW Ha OCHOBE 3TUMEH-IMUKONS;

* JKMAKOCTW Ha OCHOoBe dopmmata kanus/auerara;
* JKMAKOCTW Ha OCHOBE NPOMUMEH FMMKOMS.

GRUNDFOsS %
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Macna

Xapakmepucmuku kamezaopuu

Macna, kak npaBuno, nmetoT 6onee BbICOKYIO
BA3KOCTb, Yem BoAa. [pu paboTe B xunakoctn ¢ bonee
BbICOKOWN BSA3KOCTbIO 0ObEM yTeUKM yBENUYMTCS.
McnapeHusa nepekaymBaemMon XUaKocTh Yyepes
NMOBEPXHOCTU YNIOTHEHNSA HE3HAYUTENbBHbI, X MOXHO
onpegennTb No 3anaxy.

B HekoTOpbIX Macnax Takxe cogepxarcs
npumecu/abpasmBHble YacTULbl, KOTOpble HE06X0AUMO
yuMTbIBaTh NpU BbIGOpE yNnoTHEHUs Bana.

Ymo cnedyem yyumbieamsb npu ebibope
yn/iomHeHusi eana

Ecnu B nepekaymBaemom XnakoCcTu NpUcyTCTBYOT
3arpssHeHus/abpasmBHble YacTuLbl, UCMOMNb3yNTe
KOMOUHaLUMIO MOBEPXHOCTM ynnoTHeHnsa xQQx
XKectkasa kombuHaumsa (xQQx) noBepxHOCTK
YNIOTHEHUS MPpUMeHUMa ANsi NnepekaynsaemMon
XWOKOCTW A0 TeX Nop, Noka AaHHble YacTuLbl Marvye
NoBEpPXHOCTU ynnoTHeHusi. Ecnu npegnonaraercs, 4To
yacTuubl bonee xecTkme, 4eM NOBEPXHOCTb
YyNAoTHeHNs, To Anst obecnevyeHns npMemMnemoro
Cpoka Cnyx0bl yNroTHEHWI Heo6BX0ANMO
MCnonb3oBaTh ABOMHOE YNIOTHEHME TUNa
"back-to-back".

MpumeyaHume: Ecnn B macne npucyTcTByeT BoAa, TO
ero paboyas Temnepartypa AofmkHa OblTb OrpaHuyeHa
90 °C n 80 °C gna HNBR. YnnotHeHna FKM n HNBR B
macne 6e3 cogepxaHusi Boabl NO3BONSAOT
nepekadnBaTth XMOKOCTb 6ornee BbICOKOM
Temneparypbl.

MpumeyaHue: MNMockonbKy UcnapeHns Macna yepes
NOBEPXHOCTUN YMIOTHEHUS HE3HAYNTENbHbI, yTeuKka U3
yNroTHeHUs Bana 6yaet HakannuBaTbCsA U CTaHeT
BUAHA.

TMO04 6828 1210



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

Hanunuvne Hacochbl
Kon Awnana3oH Makc. OunameTtp
ynnor-
Henns; TEMMEPaTyp naBneHue ynnoTHeHus Bana NB,
[°C] [6ap] [MM] NBG, NKG
Bana NK
28 38 48 55 60

BAQV OT-'-—;];)O,ELO 16 e o o o o . .
BBQV OT-'-—;];)O,ELO 16 e o o o o . .
BQQV OT-'-—;];)OAO 16 e o o o o . .
AQAV OT-'-—;(())OAO 16 e o o o o . .
AQQV OT-'-—;(())OAO 16 e o o o o ° .
AQQX OT_;,:??OAO 16 e o o o o . .
AQQK ot 0 go +220 16 e o o o o . .
DAQF o1 0 go +220 25 e o o o o . .
DQQV OT;:(B)OHO 25 o o o o o . .
DQQX 0T+-;l(3)0p,0 25 o o o o o . .
DQQK ot 0 pgo +180 25 e o o o o ° .
HBQV OT;;(())OAO 25 e o o o o - °
HBQV/ ot -10 go
HBQV +200 25 e o o o o - °
HQQU/ ot -10 po 16 e o o o o ) .
HBQV +200

Puc. 37 Paboun gnana3oH ynnoTHeHW Bana B Macnax

MpumMepbl NepekavymMBaemblX XNOKOCTEN B 3TON
KaTeropuu:

* pacTuTenbHble Macna;
* CMaso4vyHOe Macno, MMHepanbHoE;

* CMaso4yHOe Macno, CUHTETUYECKOE;

* OXnaxgarwLlue XnaKocTn Ha MacnsHon OCHOBE;
* TaKenaa HedTb.

CunukoHoBoe Macno
Xapakmepucmuku kamezopuu

CUnrMKoHOBOE Macro xapakTepusyeTcs Kak UHepTHoe
Macno v AOCTYMNHO B MHOIMOYMCIIEHHbIX BapuaHTax ¢
pasnn4HON CTENEHbIO BA3KOCTU, HAaYMHas oT
XNOKOCTEN C HN3KOW BA3KOCTbIO 40 BbICOKOBS3KNX
XNOKOCTEN.

Ymo cnedyem ydyumbieamsb npu ebi6bope
ynjiomHeHuUs easna

Paboune ycnosus ans CUNMKOHOBOrO Macna B
3HAYUTENBHOW CTEMEHU NOXOXM Ha YCINOBUSA OIS
ocTanbHbIX Macen. OAHMM M3 OCHOBHbIX pasnuyni
ABMNSAETCH TO, YTO ANA CUITMKOHOBOrO Macna noaxoauTt
pesmHa EPDM.

CUNUKOHOBbLIE Macra C BbICOKOW BA3KOCTbIO UMEIOT Te
e XapaKTepuUCTUKK, YTO 1 ocTanbHble Macna. bonee
BbICOKas CTeneHb BA3KOCTU NPUBOANT K crerka
yBENMNYEHHOMY 00BbEMY YTEYKM Yepe3 YNINIOTHEHNS
Bana.

anIMe'-IaHMe: nOCKOJ'Ibe ncnapeHnsa CUITMKOHOBOIO
Machna 4epe3 NoBEepXHOCTU YNITOTHEHUA
He3Ha4yuTelbHbl, yTe4ka U3 ynioTHeHNa Bana 6y,u,eT
HaKkanmBaTbCA U CTaHeT BUAHa.
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Hanuuwne Hacochbl
Kon [Ovnana3soH Makc. Avametp
ynnot- ynnoTHeHus NB
Henns TeMnepatyp nasneuve Bana s
[°C] [6ap] NBG, NKG
Bana [mmM] NK
28 38 48 55 60
BAQE 0T+-12§)0,E|0 16 e o o o o ° °
BAQV 0T+-;1200,El0 16 e o o o o ° °
BBQE 0T+—12§0'q0 16 e o o o o . .
BBQV 0T+-;1200,E|0 16 e o o o o . .
BQQE 0T;12§>0,E|0 16 e o o o o ° °
BQQV OT;JSOHO 16 e o o o o ° °
AQAE 0T;12§>0,E|0 16 e o o o o . .
AQAV 0T;;(())0,q0 16 e o o o o . .
AQQE ot -25 o +90 16 e o o o o . .
AQQV OT_;;(())OHO 16 o o o o o . .
AQQX 0T+-11§0ﬂ0 16 o 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,E|0 25 e o o o o ° °
DQQv 0T;J§0ﬂ0 25 e o o o o ° °
DQQX OT_;;I350'E‘O 25 o o o o o . .
DQQK ot 0 pgo +180 25 e o o o o . .
HBQV OT_'__;(())OAO 25 e o o o o - °
HBQV/ ot -10 go
HBQV +200 25 e o o o o - .
HQQU/ ot -10 go 16 o o o o o } o
HBQV +200

Puc. 38 Pabounii gnanasoH ynnoTHeHWI Banos B
CUITMKOHOBOM Macrne

Mpumepbl nepekavYnBaeMbiX XNGKOCTEN B 3TON
KaTeropun: CUIIMKOHOBOE Macro.

GRUNDFOS %%

39

YnnoTtHeHuA Bana
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XumMpeareHTbl
Xapakmepucmuku Kameaopuu

XvMpeareHTbl 0XBaTbIBalOT LUMPOKNIA Ananas3oH
pasnuyHbIX XNOKOCTEN, TaKMX KaK KNCMOTbI, LLENoYMu,
pacTsBopuTeEnu, CONN N MHOTWE Apyroe.

[MoaTomMy AnNs XMuMpeareHToB HeT NepeyHs obLunx

CBOWCTB.
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Hanunune Hacochbli

Kop OunameTtp
ynnor- Auanasou Mae. YNNOTHeHus
TemMnepaTyp QAaBneHue NB,
HeHus [°C] [6ap] Bana NBG. NKG
Bana [mm] NK
28 38 48 55 60

BAQE 0T+—12250'q0 16 e o o o o . °
BAQV ot-10 go +90 16 e o o o o . .
BBQE OT;12§0'E‘O 16 e o o o o ° .
BBQV ot1-10 go +90 16 e o o o o . .
BQQE 0T+-12250,E|0 16 o o o o o . .
BQQV o1 -10 go +90 16 e o o o o ° °
AQAE 0T+—12250,C|0 16 e o o o o . .

AQAV ot -10 o +90 16 e o o o o . .
AQQE ot-25 go +90 16 e o o o o . °
AQQV ot1-10 go +90 16 e o o o o ° .
AQQX ot-15 go +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+—1230,C|0 25 e o o o o ° °
DQQV ot1-10 go +90 25 e o o o o . .
DQQX OT+—3250'E‘0 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 - .
l-H|BB%\\/// ot 0 o +90 25 e o o o o - °
';LQB%l{J// ot 0 go +90 16 e o o o o - .

Puc. 39 Pabouni gnanasoH ynnoTHeHW Banos B
XMMUYECKUX BeLLeCcTBax

GRUNDFOsS %

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

Pabo4yun amana3oH cafibHUKOBOro
yNnoTHeHusA
B Tabnuue HWXe npuBeaeHbl MMetoLMecs canbHuku. B

Tabnuvue Takke nokasaH guanasoH TeMmnepartyp 1
npegenbl gaBneHna ona pasnnuyHbIX TUNOB.
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Hanuune Hacochbl

[uana3oH Makc. BHyTpeHHUIA
Koa Temnepatyp A2Bne€- AvameTp
°C] Yy Hue CanbLHUKOBOTO NB, NK,
[6ap] ynnotHenus [um] | NBG NKG
28 38 48 55 60

SNEA 16 « o - - - . .
SNEB ot -30 o 16 e o - - - - .
SNEC +120 % o - - - - - .
SNED 16 ° . - - - - °
SNOA % e e - - -] - .
SNOB  o7-30 po 16 e o - - - - .
SNOC +120 16 e o - - - - °
SNOD % e e - - -] - -
SNFA 16 o o - - - - °
SNFB  ot1-30 go 16 e o - - - . o
SNFC +120 16 e o - - - - °
SNFD 16 o o - - - - °

Puc. 40 CanbHuKOBOE ynnoTHeHue

JononHutenbHbIe ycroBus
aKcnnyaTtauum ansa ABONUHOro
yNnoTHEeHUA

Pexxum paBneHns oBOMHOro ynnoTHeHna Bana Cc oBymMa
MeXaHN4YeCKMMU yNIOTHEHNAMN

YUT06bI pelmnTb, kakas KoMbUHaLust yNnoTHeHWn Bana
NoAXOAMT ANS KOHKPETHbIX YCNoBUiA, He06xoanMo
pPaccMOTPETb PEXUM AABIEHUS Kak NePBUYHOTO, TaK U1
BTOPWYHOrO ynnotHeHun "tandem" un "back-to-back".
Kak npaBuno, paccMaTpvBaloT TONbKO ABE CUTyaLMK:
* HOpManbHbIA PEXUM 3KCnyaTauum

* MpOCTOW.



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

YnnorHeHue Bana Tuna "back-to-back" (kog O)

Lasnexve
nepekaynBaemon
xugkocTun (1)

[aBnexune 3aTBOPHON
XunakocTu (2)

K ATMocthepHoe

Aasnexue (3)

i

2

TMO04 6056 4709

Puc. 41 [asnenue B ynnotHeHuu Tuna "back-to-back”

HopmanbHbIN pexum akcnnyatauum: B HopmansHoM
pexumMme akcnnyaTayum gaBrneHne 3aTBOPHON
Xxnakoctu (2) gomkHo 6biTb Ha 10 % MK, No MeHbLUen
mepe, 1,5 6ap Bbilwe faBreHus nepekaynBaemMom
xuakoctu (1). aBneHne 3aTBOPHON XUOKOCTU He
OOMKHO npeB.blwaTh 25 6ap.

[aHHomMy nepenagy gaeneHus 6yaeT noaBepKeHo
nepBnU4yHOE ynrioTHeHMe. Ha BTOpU4YHOE yNnNnoTHEHNe
BO3[eWCTBYEeT AaBNeHne 3aTBOPHOM XUAKOCTH (2) ¢
OLHOW CTOPOHbI 1 aTmocdepHoe aaeneHue (3) ¢
OpYrov CTOPOHbI.

OTO 03HAYaEeT, YTO Pg,,xon HACOCE ByAET ONpeaensTbLes
No HOMUHaNbHOMY [l@aBMEHWNI0 BTOPUYHOTO YNITOTHEHMS
Bana, He3aBMCMMO OT HOMMWHANbHOIO AABMNEHMUSA
NepBUYHOIO YNIOTHEHMSA Bana.

Pebixoa

Pexon _>

TMO03 3951 1206

Puc. 42 MakcumanbHoe paboyee faBneHue ans Hacoca
(pBblxog)

Mpumep
MepBuyHoe ynnoTtHeHne: DQQE (HomuHanbHoe
3Ha4veHune 25 6ap)

BtopnyHoe ynnotHeHne: BQQE (HomunHanbHoe
3Ha4veHue 16 6ap).

Ecnv ynnoTHeHne Bana ¢ HOMUHanNbHbIM AaBNeHNEM
25 6ap ucnonb3yeTcsa B Ka4eCcTBe NEePBUYHOIO
YyNIOTHEHNS, a YNNoTHeHWe Bana c gaeneHvem 16 6ap
MCNomnb3yeTcs B Ka4eCcTBe BTOPUYHOTO YMNNOTHEHUS,
MaKcuUMasibHOe AaBNEeHNe, Py oy, OYAET PAaBHO
[aBMEeHUI0 3aTBOPHOM XMUAKOCTM MuHycC 1,5 Bap (16 -
1,5 = 14,5 6ap).

MpocTon: Bo BpeMsa nepnogoB NpocTost AaBneHvne
3aTBOPHOW XXMAKOCTN BO3AENCTBYET Kak Ha MepBUYHOE,
Tak 1 Ha BTOPUYHOE YMIOTHEHNE C OOHOWN CTOPOHBI (2).
Ha nepBnYyHOe ynnoTHeHne BO3OEeNCTBYET AaBrneHne
BcacbiBaHUA (1) ¢ opyron CTOPOHbI, HA BTOPUYHOE
YyNIoTHEHNe BO34ENCTBYET aTMocepHoe AaBneHue
(3) c apyroui cTopoHbl. [laBneHne 3aTBOPHOW KNUOKOCTU
3aBMCUT OT CUCTEMbI NOBbILUEHUSA JABNEHUS,
noAKmntoYeHHon K ynnoTHeHuto "back-to-back”, Ho oHO
BCerfa AOIMKHO ObITh Bblle, YeM AaBrneHue
BCaCbIBaHUS.

YnnoTtHeHue Tuna "tandem” (tTun P)
[asnenune
nepekayvsaemon [laBneHne NpoMbIBOYHOM
xumpkocTn (1) XunakocTtu (2)
‘ 7
m:kl«

N T ‘\ ATMmocdhepHoe

=0
nasnexve (3)

TMO04 6056 4709

v

Puc. 43 [JaBneHue B ynnotHeHumn Tuna "tandem”

HopmanbHbIn pexxum akcnnyaTtaumm: B HopmansHoM
pexume aKcnyaTaumMm Ha NepBUYHOE YMOTHEHNE
BO3[ENCTBYET AaBMNeHne nepekaynsaemom XngKocTm
(1) c ogHOM CTOPOHBI N AaBNEHNE NPOMbIBOYHOMN
Xunakoctu (2) ¢ gpyrow. BropuyHoe ynnotHeHne Gyaet
noaBep>XeHO OaBNEHUI0 NPOMbIBOYHOM XNAKOCTHU (2) C
O HOW CTOPOHLI U aTMocdepHOMY AaBneHuto (3) ¢
APYrof CTOPOHbI.

[aBneHne NPoOMbIBOYHOM XXMOKOCTN OObIYHO TONbKO
HEMHOrO BbllLe aTMOC(EPHOro gaBneHus
(n3bbiTouHOE aaBneHue 0,1 - 1 6ap). B HekoTOpbIX
crny4vasix AaBneHne NpoMbIBOYHON KUOKOCTU MOXET
ObITb Bbilwe, YTObbI 06ecneunTb ee HeobxoanMbIn
MOTOK.

Ecnn paBneHue nepekavynBaeMom XUAKOCTU HUXE
OaBneHns NPOMbIBOYHON XMUAKOCTU, AOMNYyCKaeTCs
pasHuua gaenexHui makcumym 0,7 6ap.

Ona ynnoTHeHna Tuna "tTaHgemM" makcumarnbsHoe
3HAYeHNE Py, HACOCA ByaeT onpeaensTses no
HOMWHaNbHOMY AaBEHUI0 MEPBUYHOIO YNOTHEHUSA
Bana.

Mpumep
Honyctumoe gasneHue Ha cnaHue:25 6ap

MepBuyHoe ynnotHeHne:DQQE (HomnHanbHoe
3Ha4veHue 25 6ap)

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

Tak Kak n3bbITo4HOE AaBneHne NPOMbIBOYHON
XnakocTn obblyHO coctasnset 0,1 6ap, npumeHMMOo
HOMMWHarnbHOe AaBneHne NePBUYHOIO YNIOTHEHNS
Bana. 3To 03Ha4aeT, YTO MaKCUManbHoe 3HavyeHne
Peuixon TEOPETMYECKN ByaeT pasHo 25 + 0,1 = 25,1
6ap. Tem He meHee, HOMUHarNbHOE 3HavYeHue naHua
Hacoca cocTtasnseT 25 6ap, N03TOMy NPUMEHMMO
AaHHOe HOMWHanbHOe AaBneHue.

MpocTon: Bo Bpemsa nepnofoB NpocTosn AaBneHue
NMPOMbIBOYHON XNAKOCTU BO3AENCTBYET KaK Ha
nepBuYHOE, Tak U Ha BTOPUYHOE YNnoTHeHue (2) ¢
OOHOW CTOPOHbI. Ha nepBuYHOe ynnoTHeHne
BO3[eNCTBYET AaBrneHne BcackiBaHua (1) ¢ gpyron
CTOPOHbI.

GRUNDFOs X 1

YnnoTtHeHuA Bana
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Bbi6op cxemMbl ABOMHOIO
yNNOTHEHUA

YnnoTtHeHue "back-to-back"

GrA8479

GrA8610

Puc. 44 YnnotHeHue Tuna "back-to-back" B kayecTtBe
CTaHAAPTHOTO YNIOTHEHMUS UMW KapTPUOXKHOTO
YNNOTHEHUS!

OnucbiBaeMsblii 34eCb TUN BONHOIO TOPLEBOrO
YNIOTHEHUS COCTOUT U3 ABYX TOPLEBbIX YNNOTHEHUN,
yCTaHOBMNEHHbIX No cxeMe "back-to-back" B otaensHom
Kamepe ynnoTHEHUS, UNU KapTpUOKEBOro
YNIOTHEHUS.

TMO04 6058 4709

Puc. 45 YnnotHeHune Tuna "back-to-back" coctout ns gByx
yNNoTHEHUN Bana

Mo3. HaumeHoBaHue

1 [MepBMYHOE yNnoTHeHWe Bana
2 BTopnyHoe ynnotHeHue Bana
3 Kamepa ynnoTHeHus, cogepxallas 3aTBOPHYIO XWAKOCTb

GRUNDFOsS %

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

YnnoTtHeHue Tuna "back-to-back" npumeHsaetcsa B Tex
cny4yasix, Korga yreuyka nepekadyvBaemMon XugkocTu
HapyXy HegonycTuMma. [1BoiiHOe TopueBoe
ynnoTHeHune "back-to-back" 3awmaer okpyxatoLyto
cpeay v niogen, pabortaroLwmx pagomM ¢ HACOCOM.

B ynnotHenun tuna "back-to-back" nasnenue B
Kamepe ynnoTHeHMs JOMKHO ObiThb Bbille AaBrneHus
nepekadvsaemon cpefbl, 4Tobbl NpeaoTBpPaTUTL
yTeYKy nepekavymBaeMom XUAKOCTU HapyxXy vyepes
YNAOTHEHNE.

YnnoTtHeHue Tuna "back-to-back" asnsaetcsa
ONTUMarnbHbIM peLleHneM Ans XUAKOCTEN,
cogepxawux abpasnsHble yacTuubl. KOHCTpyKUns
YyNNOTHEHNS TakoBa, YTO NepeKkaynBaemMas XMaKkocTb
He nonagaeT B 3a30p YNMOTHEHUA W, criegoBaTenbHo,
MCKITIOMEH PUCK Ype3mepHoro nsHoca. OgmHapHoe
yNroOTHEHWE B 3TOM crnyyae nubo nsHalwmeaetcs, Nnbo
nopTmTcs.

[nsa HacocoB ¢ ynnoTHeHneM Tuna "back-to-back"
TpebyeTcs cMcTema NoBbILLEHUSA AaBNEHWs,
obecneymBatoLlasn AaBneHne 3aTBOPHON XNAKOCTU B
Kamepe.

MpumeHeHune

[BorHoe ynnoTHeHne Bana Tuna "back-to-back"

ABNAeTCA onTuManbHbIM peleHnemM B crneayrLmnx

cny4asx:

* HacocC nepeka4ymBaeT A40BUTble N B3pblBOONACHbIE
XKNOKOCTHU.

* Hacoc nepeka4yuBaeT eakve u abpasuBHble
XWAKOCTU.

* HacoC nepekaynBaeT 3aTBepAeBaloLne XUOKOCTH,
Hanpumep, HedTenpoayKThl.

* HacoC nepekaymBaeT BSA3KME XUOKOCTU, Hanpuvep,
NaKoKpaco4Hble nsgenus.

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

YnnoTtHeHue Tuna "back-to-back" moxer

MCNONb30BaTbLCS, ECNU NepekavymBaemast XUAKoCTb He

npesbiwaet +180 °C (220 °C). B atom cny4yae o4yeHb

BaXHO, YTOObI TEMNEpaTypa UcnapeHnsi 3aTBOPHOWA

XnakocTun obina xotsa 6bl Ha 10-15 °C Bbile

TemMnepartypbl Nepeka4ymBaemMon cpefbl. ATO BaXXHO

nnsa obecnevyeHnsa Hagnexawemn XUAKOCTHON CMa3ku B

OCHOBHOW YacTu 3a30pa YNroTHEHNS.

TunoBon psa HacocoB

Tun ynnoTHeHuns Bana "back-to-back" gpoctyneH ans
HacoCOB CO creaylLuMm pasmepamMmu 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

[na nonyyeHnsa gononHuTenbHOW nHdopmauum o
Hacocax u pasmepax Bana cm. cTp. 8.



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

3aTBOpHaﬂ XUOKOCTb

3aTBOpHas XMAKOCTb JOMKHA ObiTb YNCTON.
3aTBoOpHas XMAKOCTb AOMKHA ObITh NpUrogHa Aans
yKa3aHHbIX YCNOBUN NPUMEHEHMUSA U HE OOMKHA
XUMMYECKM BO3OeNCTBOBATL Ha MaTepuarnbl Hacoca,
YyNIOTHEHNS Bana unv pe3nHoBble AeTann. 3aTBopHas
XNOKOCTb AOMMKHA UMETb BbICOKYH TOYKY KUMNEHUs,
XOPOLLYIO CMa3bliBaloLLyto CNOCOBHOCTbL U
Tennonepepavy.

Mpumepbl

Xupgkoctu, cmewmnBarowmecs ¢

MpumeHeHune -
3aTBOPHOM XUAKOCTbIO

TennoobmeH /
ncnonb3oBaHue npu
BbICOKMX TeMNepaTtypax

MoHoaTuneHrnnkonb 6e3 nobasok

Xumusi/npomblLlneHHocTb  Ha ycMoTpeHue 3akasunka

Tak Kak 3aTBOPHas XWAKOCTb MMeeT Goree BbICOKOe
[aBrieHue, 4eM nepekaymBaemasi XMAKOCTb, OHa
CRNYXUT Kak Xuakas cMaska Ans NoBepxXHOCTen un
NepBUYHOIO, U BTOPUYHOTO YNNOTHEHUN. 3aTBOpPHadA
XMAKOCTb NpocavymBaeTcs Yepes nepBUYHoe
YyNMOTHEHNE Bana n CMeLIMBaeTCs C nepekaynsaemon
XWAKOCTbIO. B cBA3M € 3TMM BbIOpaHHas 3aTBopHas
XMAKOCTb BCEraa AomKHa ObiTb COBMECTMMOM C
nepekaymBaemMon. 3aTBopHas XUAKOCTb,
npocaynBalroLLascs Yepes BTOPUYHOE YNIOTHEHNE
Bana, ncrnapsiercs.

UcTouyHnKM naBneHuns

[laBneHne 3aTBOPHON XNAKOCTU BCeraa AOMKHO ObITb
BbllLe AaBfieHns nepekaynBaemon cpefbl B obnactum
YyNAOTHEHUSs MUHUMYM Ha 1,5 6ap unn 10 %.
CoOTHOLLEHNE M3BbITOYHOTO AaBreHUst 3aTBOPHOW
XMAKOCTW B KaMmepe yNnoTHEHUS U AaBreHns
nepekaynBaeMon XnaKOCTU MOXHO NogaepXmBaTe OT
PasnUYHbIX MCTOYHWNKOB:
*  VMMEWLNNCA UCTOYHUK AaBrneHuns (BO MHOIMX
crnyyasx UCnosnb3yrTCs CUCTEMbI NOA AaBMNEeHNEM);
* OTAEnNbHbIA NCTOYHWK OABNEHUS, HanpuMep,
A03UPOBOYHAsA cUCTEMA;

* MapoMynbTUNNMKaTOpP AaBl1EeHUA.

1. AMeoLMNCA NCTOYHUK AaBNeHus

CraHpapTHble yNnoTHeHusa Bana: Mmetowascs
cucteMa obecneymBaeT u 3aTBOPHYHO XUOKOCTb, U
N30bITOMHOE AaBneHne. To MOXeT OblTb UCNONHEHNE
C "rnyxumM" KOHLOM UK C LMPKYNUPYIOLLEN XUOKOCTbIO.
B obonx cnyvasx aaBneHne 3aTBOPHON XUOKOCTH
OOJMKHO ObITb 3adhUKCMPOBAHO HA YPOBHE
pEeKOMEHAO0BaHHOIO M30bITOYHOIO AaBMEHNS.

KapTpupxHoe ynnotHeHue: Mimewwascsa cuctema
obecneumBaeT 1 3aTBOPHYIO XUAKOCTb, N N36bITOYHOE
nasneHue. [laBrneHve 3aTBOPHON XMUAKOCTU AOMKHO
ObITb 3ahMKCUPOBAHO HA YPOBHE PEKOMEH0BaHHOIO
M30bITOMHOrO JaBMEeHUS.

2. OTAenbHbIA UCTOYHUK AaBNeHUs (MCNOoJTHeHUue ¢
"rnyxumm" KoHLOM)

TMO04 4334 1209

Puc. 46 Hacoc c 4031poBOYHOW CUCTEMON

CtaHAaapTHbIe yNNOTHeHUA Bana: YCTaHOBMNEHHOE
3HayYeHne gaBrneHus Ansg 3aTBOPHOM XNOKOCTU MOXHO
3agaTtb C MOMOLLbI pere AaBreHust Ha 403MPOBOYHOM
Hacoce. Ecnu gaBneHuve ynagér Huxe
YCTaHOBMNEHHOMO 3HaYeHMUs!, O3NPOBOYHbIN HAcOC
3anycTuTcs 1 co3gacTt gaBneHue B bydepHom Hake,
TeM caMbIM noggepxmeas M3bbIToYHOE AaBrneHne B
Kamepe ynnotHeHus. VicnonHeHne ¢ [4O3MPOBOYHOW
CUCTEMOM NCNONb3YeTCs, B OCHOBHOM, C "rnyxum"”
KOHLOM, KOra OXJaXXaeHne NepBUYHOIO YNOTHEHNSA
Bana gocraTtovyHoe u 6e3 oxnaxagarouwero 4encTeus
peumpKynaumnn.

MakcumanbHoe gaBneHue HarHeTaHust 403UPOBOYHON
cuctembl: 16 Gap.

Mpumeyanue: OgnH AO3MPOBOYHbBIV HACOC MOXET
paboTaTb ANs HECKONMbKUX HACOCOB C YNNOTHEHNAMU
Tuna "back-to-back".

MpumevaHune: CoeamHnTenbHbIE TPYOKM 1 LWINAHTX HE
BXOOAT B KOMMNIEKT NOCTaBKM.

KapTtpunpxHoe ynnotHeHue: KapTpuaxHoe
YNNOTHEHUE He Ucnonb3yeTcs ¢ "rnyxum"
coeaunHeHneM.

GRUNDFOS %%

YnnoTtHeHuA Bana
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3. 'mppomMynbTMNNMKaTOp AaBreHus (McnonHeHue
¢ "rnyxumm" KOHLOM)

TMO4 4333 1209

Puc. 47 Hacoc c ruapomMynsTunnMkaTopom AaBrneHus

CTtaHpapTHble YNNOTHEHUA Bana:
MmopomynsTunnukatop gaenexHus Grundfos
noafepXvBaeT faBneHne 3aTBOPHOW XMUAKOCTM Ha 1,5
- 4 Gapa BblIlle JaBreHUsa nepekavyBaemMon XngKocTu
He3aBMCUMO OT yAenbHOro AaBneHust
nepekavyMBaeMom XUgKoCTU.

Kamepa ynnotHeHus
MNopava

3aTBOpHOM
L <«— XNAKOCTU C
obpaTtHbIM

KnanaHom
HanopHbit natpy6ok

j@uﬂ.s-mw

Puc. 48 Cxema MOHTaxa coeanHeHuNn
rmapoMynsTUnnmMKaTopa

TMO04 4465 1309

MmapomMynsTMNNUKaTOp AaBeHUs aBToMaTUYeCcKu
yaepXMBaeT n3bbIToOYHOe AaBreHne oT NpocTos A0
MakcuMMarnbHoro paboyero gaBneHusi, BNAOTb 40
ONopoXXHeHUs. MNMockonbKy rMAPOMynNbTUMNIMKATOP
Heo6Xxo4MMOo NOMNOMHATb, pabounii UMKN gonKeH bbITb
C nepepbiBaMu. YToObI UCKMOUYUTL NPOTUBOAABIEHNE
Ha UCTOYHWK, HA BXOAE 3aTBOPHOM XMAKOCTU K
YCUNUTENO JOIMKEH ObITb 0OpaTHLIN KranaH.
MpumeyvaHue: OgnH rMAPOMYNLTUNINKATOP
ncnornb3yeTcs TONbKO ANs O4HOro Hacoca.
MmapomMynsTMNNUKaTOp NOCTaBnseTcs ¢ 3aBoaa
CMOHTUPOBAHHbLIM Ha Hacoce.

MakcumanbHoe paboyee faBneHue Ha BbIxode U3
Hacoca B 0bnactv ruapoMynsTUnnMkaTopa AaBrneHus.
25 6ap (ynnoTHeHne BTOPMYHOro Bana noaBepraercs
OaBnNeHuio HarHeTaHnsa n3 rmapoMynsTUnanKaTopa
OaBnexHus).

KapTpuaxHoe ynnotHeHue: KapTpuaxHoe
YyNIoTHEeHUe He ucnonb3yeTtcd ¢ "rnyxmm”
COEIHEHMEM.

GRUNDFOsS %

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

Pa3mepbl Hacoca ¢ rmapomMynbTUNJINKaToOpom
AaBrneHunsa

[AnameTp ynnoTHeHus Bana [Mm]

28 38 48 55 60
a [mm] 250 264 383 300 300
b [Mm] 253 288 310 380 380
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TMO04 4335 1209

Puc. 49 Hacoc ¢ ruapoMynsTUNNMKaTopoM AaBreHuns
YKasaHHble 3Ha4YeHusa oTHocATcs kK Hacocam NKG
BCEX TMnopasmepos

Apyrve mexaHuM3mMbl HarHeTaHUA

[na nonyyeHus nHgopmauumn ob ansrepHaTMBax
rMOpPOMYIbTUNIIMKATOPY AABNEHUSA U LO3MPOBOYHOMN
cucTteme cesxutecb ¢ komnaHunen Grundfos.



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

Mogaya 3aTBOPHOM XMAKOCTHU

B ynnoTtHeHuun Tuna "back-to-back" kamepa
YMNMOTHEHNUSI UMEET TPY COeQUHEHUs ANA nogayun
pPsOOM C MOBEPXHOCTAMYU TOPLEBbIX YNNIOTHEHWIA Bana.

Cwm. puc. 50.
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Puc. 50 CoeauHeHus ans nogayv 3aTBOPHOW XWUAKOCTU B
ynnotHeHum "back-to-back"

UcnonHeHus ¢ "rnyxum" KOHLOM
Mcnonb3ynte Tonbko coeauHenne 1 nnm 3.
CoeaviHeHune 2 Heobx0oMMO 3aKymnopuUThb.

MpumeyaHue: B gaHHom crnyyae HeoGxoaMmo
npeaycMoTpeTb aBToMaTMyeckoe yaaneHue Bosgyxa
N3 Kamepbl YNNoTHEHUSA. [1Ns 3TOro MOXHO
ncnonb3oBaTb coeguHeHune 2.

WcnonHeHus ¢ uMpKynupyloLwen XUaKoCTbI0

Mcnonb3ynTte gBa coeanHeHus. PekomeHpyetca
ucnonb3oBaTb coeanHeHne 1 Kak Bxog, a 2 - Kak
BbIxog. Taknum ob6pa3om co3gaéTtcsl NePeKPECTHbIN
MOTOK, OKa3blBaeTCs oxnaxzajatolliee encTBue Ha
YNNOTHEHWUsI Bana U ofgHOBpeMeHHO obecneynsaeTcs
aBTOMaTU4ecKkoe yaaneHve Bosgyxa U3 kamepbl
ynnoTHeHusi. CoeguHeHne 3 Heo6XoanMO 3aKynopuUTb.

YnnotHeHue "tandem”

< 160 °C

GrA8480

GrA8610

Puc. 51 YnnotHeHne Tuna "tandem" B kayectBe
CTaHAapTHOrO YNMOTHEHUS UMW KapTPUAXHOIO
YNOTHEHUS

OnucbiBaeMblli 34eCb TUMN ABOVHOMO TOPLIEBOrO
YNIOTHEHNSI COCTOUT M3 ABYX TOPLEBbLIX YMIOTHEHNN,
yCTaHOBMEHHbIX No cxeme "tandem" B oTAenbHOM
Kamepe ynnoTHEHWs, UK KapTPUAXHOIO YNIOTHEHNS.

1

4

4
|

r
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N
TMO4 6059 4709

Puc. 52 YnnotHeHue Tuna "tandem" coctouT u3 oByx
yNnoTHeHWU Bana

Mo3. HawumeHoBaHue

1 MepBuyHOE ynnoTHeHve Bana
2 BtopuyHoe ynnotHeHune Bana

Kamepa ynnotHeHus, cogepxatiasi NpOMbIBOYHYO
XUOKOCTb

GRUNDFOS %%

YnnotHeHuA Bana
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[ns HacocoB ¢ ynnoTHeHMeM Tuna "tandem"
TpebyeTcs cuctema npombiBkM, obecneunsaroLas
noAayvy NPOMbIBOYHOW XWMAKOCTU B KaMepy
YNINOTHEHUS.

OG6bIYHO faBneHne B KaMmepe ynnoTHeHUs/kapTpuaxe
"otcytcTByeT" (0,1 6ap Bbile atMocdepHOoro).
MoaTomy HebornbLLOE KONMYecTBO NepekavynBaeMon
cpeabl byaeTt npocaymBaTbCcsa Yepes nepBuvHoe
YMNMOTHEHNE U CMEeLUMBaTBCA C NPOMbIBOYHOM
XWAKOCTbIO.

[NepekaumBaemasn XNLKOCTb, MpoTEKaloLWwas yepes
nepBnYHOE TOpLEBOE YNJIOTHEHNE, PACTBOPAETCA B
NPOMbIBOYHOW XXUOKOCTH

Tak kak nepBMYHOE TOPLEBOE YMMOTHEHNE
KOHTaKTUPYET C XUAKOCTbIO C 06enx CTOPOH, B 3a3ope
YMANOTHEHUSI 30Ha UCMIAPEHNs OTCYTCTBYET. DTO
npensTcTByeT 06pa3oBaHMo KpUCTannuayLlerocs
ocazika Ha pabo4ynx NOBEPXHOCTSIX NEPBUYHOIO
ynnotHeHus sana. Co BpeMeHeM ocafok NpuBoaUT K
NOBPEXAEHUIO NEPBUYHOIO TOPLIEBOIO YNIIOTHEHUS
Bana.

Mpu ncnonb3oBaHUM B BbICOKUX TeMMepaTypax
NPOMbIBOYHAA XNAKOCTb 06ecrnevmBaeTt
OOMONHUTENbHOE OTBEAEHUE TENMa OT CUCTEMbI Kak BO
BpeMs aKcnnyaTaumm, Tak U BO BpEMSI OCTaHOBa, U
Takum obpa3om oxnaxagaet paboyme noBepxHOCTH
YNNOoTHEHNA Bana.

[Ina HacocoB ¢ ynnoTHeHneM Tuna "tandem"
TpebyeTcsi npoMbIBOYHasi cuctema, kotopasi 6yaet
obecneymBaTb nojayy npasBuIbHON NPOMbIBOYHOM
XMOKOCTW B Kamepy NpOMbIBOYHOW XNOKOCTH, a B
HeKOTOpbIX CryYasix HEOBXOAUM TaKKe MOHUTOPUHT
WHTEHCUBHOCTU YTEUKM NepeKayrBaemMom XUaKocTu.

MpumeHeHune

YnnotHeHne Bana Tuna "tandem" aensaetcs
ONTMManbHbIM PEeLEHNEM B CMEeAyLNX Criyvasx:

* [pu nepekauymBaHUn KPUCTaNMN3YOLLMUXCA
XWAKOCTeN (Hanpumep, pacTeBopa KayCTU4eCKOon
cofpl). ATO NO3BONUT n3bexaTb HAKOMMEHNA
KpuCTanmnoB Ha CTOpoHe aTtMocdepbl.

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

* Ecnun TpebyeTcsa KOHTPOMNb CKOPOCTU YTEYKUN U3
NepBUYHOrO YNNOTHEHUS Bana.

» Ecnu HeobxogmMmo npegoTepaTuTh 3abop Bo3gyxa c
OTKPbITOW CTOPOHBI (AN XUAKOCTEN, BCTyNaoLWmnX B
peakuuio ¢ aTMOCMEPHLIM KUCIIOPOAOM).

» Hacoc paboTtaeT ¢ oTpuuaTenbHbIM AaBEHUEM Ha
Bxoge (Bakyym) O - 0,7 6ap, ecnu cpaBHuBaTb C
AaBreHneM B Kamepe NpOoMbIBKH.

B aTOM crnyyae npombiBOYHAsA XWAKOCTb CO3AaET
CMa3blBaloLWMIA CAON ANSA NePBUYHOMO YNOTHEHNS
Bana.

GRUNDFOsS %

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

YnnoTtHeHue Tuna "tandem" MoxeT ncnonb3oBaThCH,
ecnu nepekaymBaeMas XULAKOCTb He MpeBblllaeT

160 °C (200 °C). B aTom cny4ae o4eHb BaXHO, YTOObI
Temneparypa ncrnapeHus 3aTBOPHON XNAKOCTU Gbina
xoTs1 66l Ha 10-15 °C Bbiwe TemnepaTypbl
nepekaymBaeMou cpenbl. OTO BaXXHO Ansi
obecneyeHnsa Hagnexatllen XXngKoCTHOM CMa3kun B
OCHOBHOW YacTu 3a30pa YNMOTHEHNS.

TunoBo# psaa HacocoB

Tun ynnoTHeHus Bana "tandem" goctyneH ans
HacoCOB CO CrneaywLMMy pasmepammu Bana:

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

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

OunameTtp
yNnoTHeHUs Bana

[nsa nony4vyeHus gononHUTeneHOM nHdopmaLuum o
Hacocax 1 pa3mepax Bana cm. cTp. 8.

MpombIBOYHasA XUOKOCTb

MpoMbIBOYHAs XUAKOCTb AOMKHA BbITb NpuUrogHa ans
yKa3aHHbIX YCMOBUIN NPUMEHEHNS U HE JOMKHa
XMMUYECKN BO3OENCTBOBATL HA MaTepuansl Hacoca,
YNNOTHEHWSI Bana unun pe3vHoBble AeTanu.
MpombiBOYHASA XKMAKOCTb AOMKHA UMETb BbICOKYHO
TOUKY KMMEHMUS, XOPOLLYK CMa3blBatoLLyto
CnocoBHOCTb U Tennonepeaady.

MpombiBOYHas cuctema

[na nogkntoveHns NpOMbIBOYHON CUCTEMBI K Hacocy
ncnonb3yetcda oanH U3 cneayrwmnx Ccrnoco6oB:

*  UMpKYyNUpyloLLan NnpoMbIBOYHAsA XUOKOCTb U3
pesepByapa

* "rmyxoe" coeguHeHue ¢ pes3epByapoMm

¢ BHeWHAA NPOMbIBOYHAA XNOKOCTb.

O6wmm onsa Bcex 3TMX cnocoboB NPOMBIBKM SABMSIETCS
TO, YTO AaBNEeHNe B KaMepe YNIOTHEHUS HUXe
JaBreHusl nepekaymBaemoi cpeabl BOKpYr
yNnoTHeHUs Bana.

MpoMbIBOYHAS XXMAKOCTb CMa3blBAeT BTOPUYHOE
YMnoTHeHNe 1 obecneynBaeT HanM4Yne XMaKocTu Ha
CTOPOHE KaMepbl YNNOTHEHUS NEPBUYHOIO
YMNOTHEHWS.



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

1. Uupkynupyrowas npoMbIBOYHas XXUOKOCTb U3
pesepByapa

CtaHpapTHble YNNOTHEHUs Bana

Kamepa ynnoTHeHMs coeguHSAETCA C pe3epByapom
nocpeacTBoM ABYX TPyDOOK.

U nepBmnYHOE, N BTOPUYHOE YNINOTHEHMSA Bana
BblpabaTbIBaloT TENSO BO BpeMs 3Kcnnyartauuu. 9ta
TennoBasi 3Heprus nepenaéTcsi MPOMbIBOYHOM
xungkoctn. bnarogapsa ectecTBeHHOM LMPKYNALMM
HarpeTasi NPOMbIBOYHAA XUOKOCTb NOAHMMAETCH OT
Kamepbl YNNOTHEHWS K pe3epByapy, rae oHa OCThIBaET.
OcTbIBLIAsA NPOMbIBOYHASA XUOKOCTb BO3BpALLaeTCs B
Kamepy YnroTHEHWs, CMa3blBaeT U oxnaxagaet
NOBEPXHOCTMN YNIOTHEHUS.

KapTpuaxHoe ynnotHeHue

KapTpuakHoe ynnoTHeHne coeguHsieTcs ¢
pe3epByapoM NocpencTBOM ABYX TPYOOK.
BHyTpeHHee nepekaymBaHve B yNOTHEHWU Bana
obecneymBaeT JOCTATOUHYHO LIMPKYMSLIMIO
NPOMBLIBOYHOM XMOKOCTU AN OXMaXAeHUs 1 CMa3ku
YNINOTHEHUS.

YnaneHve Bo3gyxa U3 KapTpuaxa ocyLlecTBsieTcs
€CTECTBEHHbIM 06pa3omM.

OnAa ctaHgapTHbIX U KAapTPUAKHbIX yﬂﬂOTHEHVIﬁ

I'Ipleyp,VlTeanyro LUPKYNAUno npum HeobxoaMmMocTun
MOXHO 06ecneynTb C MOMOLLbI OTAENBLHOIO Hacoca.

Yepes HekoTopoe Bpems NPOMbIBOYHYH XUOKOCTb B
pe3epByape crneayet 3aMeHUTb n3-3a 3arpAa3HeHna ot
nepekaymMBaemMom XXUAKOCTH.

McnonHeHne ¢ LMPKYNMpPYIOLLEeN XUOKOCTbHO
NO3BOMIAET KOHTPONUPOBATb YTEYKY Yepes
yNNoTHEeHUe.

[aHHoe pelleHne Takke AaeT BO3MOXHOCTb
MCMOMb30BaTh MOBbILLIEHE TEeMMNepaTypbl B Ka4yecTse
napametpa ynpasneHus.

!

MuHumym 1 m

TMO4 4176 1209

Puc. 53 YnnoTtHeHue Tuna "tandem" c umpkynupytoLien
NPOMbIBOYHON XNOKOCTbIO

2. "I'nyxoe" coeauHeHne ¢ pesepByapom

CTaHAapTHbIe ynnoTtHeHuA Bana

MpoMbIBOYHAS XMAKOCTb NonagaeTt B kKamepy
yNAoTHEHNS No Tpyb6onpoBoay M3 HanopHOro
pesepByapa. Kamepa ynnoTHeHWst COequHSAETCS C
pe3epByapoM NoCpeacTBOM OOHOM TPyOKu.
lMpoMbIBOYHASA XMAKOCTb CMa3biBa€T NOBEPXHOCTU
ynnoTHeHuns. Tenno He paccevBaeTcs.

Yepes HekoTopoe BpeEMSI MPOMbIBOYHYIO XUAKOCTb B
pesepByape criegyeT 3aMeHUTb 1M3-3a 3arpa3HeHns ot
nepekauyMBaeMom XngKoCTu.

TMO4 4189 1009

Puc. 54 YnnotHeHue Tuna "tandem" ¢ "rnyxum" noasogom
NPOMbIBOYHOM XWUAKOCTU

KapTtpuaxHoe ynnoTHeHue

KapTpuaxHoe ynnoTHeHne He Mcnonb3yeTcs ¢
"rnyxvm" coeguHeHuem.

GRUNDFOS %%
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3. BHelwHAA NpOMbIBOYHAA XKUAKOCTb

CTaHJJ,apTH ble ynrnoTHeHusa Bana

[MpoMbIBOYHAs XUAKOCTb NPOMbIBAET Kamepy
YNINOTHEHNA N BbIXOOUT B CITMBHOE OTBEPCTUE.
[poMbIBOYHAs XUAKOCTb OXNaxaaeT n cmasbiBaeT
NOBEPXHOCTU YNITOTHEHUA.

B Ccny4yae yTe4ykn nepekadynBaemMasn XnaKkocCcTtb
CMbIBaeTcAa I'IpOMbIBOHHOVI XNOKOCTbIO U MOCTyNnaeT Ha
CnuB.

KapTtpuaxHoe ynnoTtHeHue

MpombIBOYHASA XMAKOCTb NPOMbIBAET KapTPUAXKHOE
YNMOTHEHNE 1 BbIXOAWUT B CIIMBHOE OTBEPCTHE.

Ecnun paBneHne npoMbIBOYHOM XUOKOCTU Ha BXoae
nagaert, BHyTPEeHHASA PyHKUUSA nepekavymBaHus
KapTpUOXXHOro ynnotHeHus obecnevnsaet
[OCTaTOYHYI0 LMPKYNSLMIO NPOMbBIBOYHOW XUOKOCTH
ONst OXNaXXaeHnss N cMasky pabounx NoBepXHOCTEN
YNIIOTHEHMS.

YpaneHve Bo3gyxa U3 KapTpuaxa ocyLLecTBnseTcs
€CTeCTBEHHbIM 06pa3omM.

TMO4 4190 1009

Puc. 55 YnnotHeHwne Tuna "tandem" co cnmeom
NPOMbIBOYHOW XNOKOCTU

[nsa cTaHOapTHBLIX U KAPTPUAXKHBLIX YNNOTHEHWIA
Pacxoa npoMbIBOYHOM XXMAKOCTU OOMXKEH
COOTBETCTBOBATb NPUMEHEHWID. PekoMeHayeMbIi
pacxog cocTtaBnset 25-200 n/4y. B kavecTBe
napameTpa ynpaBreHUs MOXHO TaKXe UCMNonb3oBaTb
NnoBbILLIEHNE TEMMNEPATYPbl MPOMbIBOYHOM XNUOKOCTU Ha
20 °C.

Mpumeyanume: Cuctema nogayn NPOMbIBOYHOM
XNOKOCTU HU MPU KaKNX YCITOBUSAX He JOSMKHA ObITb
HanpsaMYyo NOAKMNIYEHa K CUCTEME NUTbEBOIO
BoAOCHabxeHus. [lomkHbl cobntogatbcs HOpMbI U
npasuna, NPUHATbLIE HA JaHHOM NPeAnpUATUN.

GRUNDFOsS %

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

MoakntoyeHne cuctembl HpOMbIBO‘-IHOﬁ XNOKocTtun

B ynnoTHeHuu "tandem" kamepa ynnoTHeHus umeet
Tpu coegmHeHus. Cm. puc. 56. OgHo BeOET K CTOpOHEe
nepekayvMBaeMon cpeabl ynnoTHeHUs Bana, ABa
Apyrux BegyT B Kamepy ynnotHeHus. Kaxgoe
coeAuHeHne HanpasnseT NPOMbIBOYHYIO XUAKOCTb Ha
NMOBEPXHOCTU YNITOTHEHMS Bana.

GrA8480
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Puc. 56 [MogknioyeHns NpoOMbIBOYHOW CUCTEMbI OIS
ynnoTtHeHusa Tuna "tandem"

UcnonHeHuns ¢ "rnyxum" KOHL,OM

VMcnonb3ynTe TonNbKo coeanHeHne 3 Kak Bxoa, a 2 -
ans otBegeHus sosgyxa. CoegmnHeHne 1 Heob6xogumo
3aKynopuTb.

McnonHeHnA ¢ LMpKynupylowemn XXNAKOCTbI0

VMcnonb3ynTe coegmHeHmne 3 kak Bxog, a 2 - Kak BbIXOA.
CoepuHeHne 1 Heob6xoQUMMO 3aKynopuThb.

OTpenbHan uMpKyﬂﬂuMﬂ/OXﬂa)KneHMe nepBuUYHOro
ynnoTHeHnA Bana

Wcnonb3ynte coegnHeHmne 1. Tpybka moxeT BbiTb
yCTaHOBINEHA MEXAY HanopHbIM NaTpyokoM u
coeauHeHuem 1. Unn xe kK coeanHeHnto 1 MoxxHo
NoaKMNYNTb BHELLHWIA NoABoA.

LiMpKynsiLns IPpOMbIBOYHOW XUAKOCTU UMK
oxnaxaeHve nepBUYHOro YNNoTHEHUsSI Bana 0bblYHO
ncnonb3yeTcsl B CNeayrLmx cryyasx:

* yTOoObI M30EXaTb CKOMNEHMS YacTul, B obnactu
YNIOTHSIOLWMX NOBEPXHOCTEN;

* YyTOGbI NOBLICUTL AaBrneHne B obnacTu
YNMOTHSAOLWMX NMOBEPXHOCTEN, YTO NPMUBOAUT K
NOBbLILLEHUIO TEMMEpPaTYpbl UCNAPEHUs;

* 4TOGbI OTBECTU BO3OYX U3 YNIIOTHEHUS Bana BO
nsbexaHume cyxoro xoaa;

*  [ONA OXNaXaeHus ynnoTHeHUs Bana. TpeHue mexay
paboynmMmn NOBEPXHOCTAMMU YNNOTHEHUS MPUBOANT K
noebiweHno Temnepatypbl Ha 10-20 °C ot
TemnepaTtypbl nepekaymBaeMon XugkocTu. B atom
cnyyae nepekaymBaemasi XXMOKOCTb MOXET
obecneuynBaTtb oxnaxaeHue cama.

Pa3amepbl

Pasmepbl Hacoca ¢ ynnoTHeHueM Tuna "tandem"
MOEHTUYHBI pasMepaM CTaH4apTHOro Hacoca.



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

7. Hacoc

B paHHOW rmaBe npeacTaBneH KpaTkuii nepedeHb
OCHOBHbIX KOMNOHEHTOB Hacoca, MaTtep1anos,
KOHCTPYKLWI, KOTOpble AOCTYMHbI ANS HACOCOB C
OOHOCTOPOHHMM BCacChbIBaHWEM.

MaTtepuan pa6ouero koneca

Pa6bo4ve koneca 4OCTYyMHbI B UCNOMHEHUN U3
crneayoLwmx MmaTepuarnos:
* 4yryH (EN-GJL-200) ans npumeHeHns 6e3 6poH3bI

* OpoH3a ¢ HM3KMM cogepxaHunem ceuHua (CuSn10)
* HepXaBewLlas crtanb B ABYX MoAndUKaumnsax:
EN/DIN 1.4408 (aycteHuTtHas) unm 1.4517 (Duplex)
B paspene 3. Mapkuposka Ha cTp. 9 nokasaHa
KOMMNOHOBKa paboyero koneca BMecTe C KOPMNycoMm
HacocCa, BaJfioM U Konbuamun Wenesoro yninoTHeHuA.

GrA2535

MaTtepuan Konbua weneBoro
YNIOTHEHUs

O 0O,
O

KonbLua weneBoro ynnoTHEHUsA AOCTYNHbI B

crneaylLwmx Mmatepuanax:

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

* 4yryH (EN-GJL-250);

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

* TednoH ¢ yrnerpaduUTHbIM HanonHeHMeM
(Graflon®).

B pasgene 3. Mapkuposgka Ha cTp. 9 nokasaHa

KOMMOHOBKA KorbLia LLeneBoro ynioTHEHUsS BMECTE C

KOprycom Hacoca, Banom n paboymm Konecom.

MpumeyaHue: [1nst Bcex TUNopasMepoB HacoCcoB

OOCTYMHbI HE BCe MaTepuarnbl.

GrA2525 - GrA2526
GrA2527 - GrA2528

MaTepuan Kopnyca Hacoca

TMO04 6261 0110

Kopnyca HacocoB gnst HacocoB cepun NB, NBG n NK,

NKG gocTynHbl B MICNOMHEHUN U3 CeayoLwmx

maTepuarnos:

* 4yryH (EN-GJL-250) ons npumMeHeHns ¢ 4ncTon
BOOOW;

* Hepxasetowas ctanb (EN/DIN 1.4408) gns
XUMUYECKUX XUOKOCTEN;

* Hepxasetowas ctanb (EN/DIN 1.4517) gnsa
MOPCKOW BOAbI.

B paspene 3. Mapkuposka Ha cTp. 9 nokasaHa

KOMMOHOBKa Koprnyca Hacoca BMecTe ¢ pabounm

Kornecom, BaJioM 1 KonbuamMu weneBoro ynioTHeHUA.

MpumeyaHue: [1ns Bcex TunopasmepoB HACOCOB
OOCTYNHbI HE BCe MaTepuarnbl.

Matepuan Bana

Onsa HacocoB cepun NB, NBG gocTynHbl Banbl 13
cnegywwmx maTepuarnos:

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

Onsa HacocoB cepun NK, NKG gocTynHbl Banbl 13
cnegywLwmx maTtepuanos:

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

B pasgene 3. Mapkupoegka Ha cTp. 9 nokasaHa
KOMMOHOBKa Barna BMecTe C KOpnycoM Hacoca,

GrA2537 - GrA2538

GrA8471

KONbLOM LLeneBoro ynjaoTHeHna n paﬁO‘-IVIM Konecom.

[laBneHune B cucreme

B 3aBMCMMOCTM OT UCNOMHEHMS Hacoca OOCTYNHbI
BapnaHTbl And cneagyrwmnx 3HaYEeHNN gaBneHus B
cucrteme:

* 10 6ap
* 16 6ap
« 25 bap.

GRUNDFOS
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MaTtepuan HenoaABUXHOTO
KONMbLEBOro ynioTHEHUA Hacoca

B 3aBMCUMOCTM OT KOMMOHOBKW YNMOTHEHNS Bana
HacoC OCHalLLleH OJHUM U HECKOMbKUMM
HEeMOABWXHBIMU KOMNbLEBbLIMU YNITOTHEHNAMM
(konbueBoe ynnoTHeHue 1, 2 n 3 Ha pwuc. 57 n 58).
[aHHble KonbLeBble YNITOTHEHWUS HAacoca Ha3biBaloTCS
HenoABWXKHbIMU KONbLIEBbIMU YNIIOTHEHNAMM, TaK Kak
BO BpeMs paboTbl OHM HenoABMKHbI. HenoasunxHble
KomnbLieBble YNOTHEHNSA Hacoca JOCTYMHbI B
WCNOMNHEHMN N3 psaa MmaTtepuanos.

KomOGuHauum matepmuanoB anactomMepos
YNJIOTHEHUA Bana 1 matepuanbl
HenoABMXHOIO KONbLEBOro ynnoTHeHus
Hacoca

Mo ymonuyaHuio pe3uHoBbIN MaTepuarn HeMnoABMKHOIO
KOMNbLIeBOro yNMOTHEHUS Hacoca Takow Xe Kak n 'y
anacTtomepa ynnotHeHus Bana. Ecnn Heobxogum
Opyrov matepuan HeNOABUXKHOIO KOMNbLIEBOrO
YNIOTHEHNS Hacoca, ero MOXHO BbibpaTb B
COOTBETCTBUU CO crneayloLlen Tabnuuen.

O6paTute BHMMaHue, 4To MmaTepuarnsbl, 4OCTYMNHbIE ANS
KonbLeBbIX YNIOTHEHWI 1 1 2, 3aBUCAT OT anacToMmepa
nepBUYHOrO yNNoTHeHUs Bana. Martepuansl,
AOCTYMHbIE ANS KONbLEBOro ynnoTHeHUs 3, 3aBucAT ot
anacTtomepa BTOPUYHOIO YNiOTHEHMA Bana.

MaTepuan HenoABUXHOroO
KonbLeBOro ynnoTHeHus
Hacoca

& @
ERI: g
™ -~ >
s =4 [14 <
3 = & 2 o s
o x ™ w r4 X
w M w [ T i
AnacTtomep ynnoTHeHus Bana E F K M X v
E EPDM . - - - - -
F  FXM (Fluoraz®) e o - . - .
K FFKM (Kalrez®) « - e o o o
MoaBWXHble KomnbLiEBble
y YnnoTHehus - u3 FFKM N } R . R R
(Karlez®), a HenogguxHble -
n3 PTFE
V. FKM (Viton®) - - - - - e
X HNBR - - - - . -

Mpumep 1: [IBOWHOE yNnoTHEHUe co
CTaHAAPTHbLIMU YNJIOTHEHUAMU

Ecnu nogsmxHoe KonbLEeBOe YNOTHEHNE B
nepBUYHOM yNroTHeHun Bana umeet koa K (FFKM), To
HeMoABWXHbIE KONbLEeBble YNNOTHEHNS 1 1 2 moryT
umeTb kog "E", "M", "X" unu "V", BMECTO KONbLEBOIro
ynnotHeHus "K" no ymonyaHuio.

Ecnv nogBmxHOe KonbLEBOE YNNOTHEHNE BO
BTOPUYHOM YyNnoTHeHumn Bana nmeet kog E (EPDM), To
mMaTepuanom no yMonyaHuio Ans HENOABUXHOIO
KonbLEBOro ynnoTHeHus Hacoca 3 6ynetr EPDM.
AnbTepHaTMBHbIE PE3VMHOBbIE MaTepuarnsl
HEAOCTYMHbI.

GRUNDFOsS %
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Mpumep 2: [IBoHOE YNNOTHEHUE C KapTPUOXKEBbIM
yNnoTHeHnem

Ecnun nogBmxHoe KonbLeBoOe ynioTHEHME B
KapTpugxesoM ynnotHeHumn umeet kog K (FFKM), To
HenoaBWXHble KomnbLeBble ynnoTHeHns 1 n 2 Hacoca
mMoryT umetsb kog "E", "M", "X" unun "V" Bmecto
KonbLEeBOro ynnotHeHns "K" no ymonyaHuio.

KonbueBble ynnoTHeHuUsA Hacoca Ansa
pa3/indHbIX BapuaHTOB ynNoOTHeHuUA

B cnegyowunx pasgenax nokasaHbl KonbLeBble
YNAOTHEHNS B KaXXA0M M3 NoagepXunBaemMbixX
ynnoTHeHu. Kaxgoe ynnoTHeHue npeacraBneHo
KOAOM.

Kop Takxe siBnsieTcsa 4yacTblo 0003Ha4YeHUs Mogenu.

Kon YnnoTtHeHue Bana

OpunHapHoe ynnoTHeHne

CanbH1KoBOe YyNnoTHeHne

OpnunHapHoe KapTpuaXXeBoe ynnoTHeHNe
[BoWiHOE KapTpuaxeBoe ynnoTHeHne
[BonHoe ynnotHeHue Tuna "back-to-back"
[BowHoe ynnotHeHue Tuna "tandem"

T|O|O|O|w »n

NKG 50-32 -125 1 A1 F 2 N V S BAQV

HenopgBuxHoOe KonbLeBOe yNnnoTHeHue ans
ynnoTHeHun ¢ kogom "S n B"

KonbueBoe
ynnoTHeHwue 1

s Konbuesoe
703" YNIoTHeHne 2

TMO05 0511 1211

Kog S

Puc. 57 HenogsuxHble KonbLueBble YNIOTHEHUS Hacoca
AN ynnoTHeHun ¢ kogom "S" n "B"
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HenoaBuxHble KonbLeBble YNIOTHEHUA Hacoca
Ans ynnotHeHun c kogom "C, D, O u P"

O KonbueBoe
ynnoTHeHue 1

KonbueBoe
ynnoTHeHve 2

)
.

77b
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o

Konbueaoe/ e 9
ynnoTHeHue 3 Koa P E

Puc. 58 HenopgswxHble KomnbLEBbIE YNIIOTHEHMS Hacoca
Ans ynnotHeHun ¢ kogom "C, D, O n P"
MaTtepuanbl npob6ku Hacoca
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Puc. 59 Mpobkn Hacoca

Hacocbl noctaBnsoTca ¢ NpobkamMm U3 Toro xe
maTepwvana, 4To 1 kopnyc Hacoca. TeM He MeHee,
mMaTepuvan ynnoTHeHWUs! 3aBUCUT OT MaTepuarna
kopnyca Hacoca. CMoTpuTe Tabrnuuy Huxe.

Hacocbl u3

YyryHHble Hacocbl M
HepxXaBelowen cTanm

CunukoHosas nacra
RTV112

Matepuan

YNAoTHeHMS TednoHoBast neHTa

MopowunnHMKKM Hacoca

GrA8471

Puc. 60 KoHCTpyKUuMsa NoAWNMHUKA ANSA TAXENbIX YCNOBUWA
akcnnyaTtauum

MOALMMHMKN B KPOHLUTEMHE MOALIUMNHUKA ABNSAOTCSA
Hecywunmmn komnoHeHTamn Hacoca NK, NKG kak npwu
paboTe Hacoca, Tak U Npu ero NPocToe.

Ycunus, Bo3gencTeyowme Ha NoAWUNNHUKN

Ha noawvnHmkn Bo3aencTByOT ABaA TMNA YCUIWNA;
pagvanbHble U OCEBbIE.

PaguanbHble ycunus, Bo3gencreytowme Ha
NoALWMWMHKKK, B NEPBY0 o4Yepeb normnoLlawTcd
NOALIMMHUKOM, KOTOPbI Brivke BCEro HaxoauTCsa K
paboyemy konecy. Oba LapunKkoBbIX pagnanbHbIX
NOALUMMHMKA U PONNKOBbLIE MOALUIMMHUKA
npefHa3HayYeHbl ANs pagnanbHblX Harpy3ok, ogHako
PONMKOBBIV MOALUMMHMK, NPegHa3Ha4YeHHbIA aAns
TSKenbIX YCNOBUIA KcnnyaTauum pabotaeT gonblue,
YeM LLUapMKOBbIN pagnanbHbIA NOALINMHUK.

OceBble yCcMnus NOrmnoLaTCcs NoaLWUMHUKOM,
KOTOPbIV HaxoauTCs Aanblue oT paboyero koneca.
LLIap1KoBbI NOALWMNHUK CTAHAAPTHOW KOHCTPYKUUN He
npefHa3HayeH AN OCeBbIX HArpy3oK, O4HakKo Ans
3TOro NpefHasHayYeHbl ABOVHbIE paananbHO-yNopHbIe
noawunnHukKu. Takmum obpasom, BbIGOP KOHCTPYKLUN
NoALWMWMHMKA - CTaHAAPTHOW UK ANs TSXenbIX
YCNOBUWIA 3KCMMyaTauun - 3aBUCUT OT OCEBbIX YCUMUNA.

OceBas Harpyska pa6oqero Kofneca - FoceBaﬂ

Harpy3ka pa6ouyero koneca

OceBas Harpyska, Bo3feincTBytoLas Ha paboyee
Korneco, Gbina namMepeHa Ans BCei cepum HacocoB.
OceBas Harpyska ¢ pabo4yero koneca moxet nubo
Tonkartb, NGO TAHYTL Ban.

Ycunue Ha Bxoge - Fgyop

Ycunue oT gaBneHusi Ha BoAe - ycunuve,
BO34elcTBYyOLEee Ha obnacTb Topua Bana. Cm.
Yeunue om daeneHus Ha exode Ha cTp. 55.

GRUNDFOS %%
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OceBoe ycunue

OceBoe ycunue - cymma ycunun ot gaBneHus Ha
BXO4E M OCeBOW Harpy3ku oT pabo4dero koneca Bo
Bpemsi paboTbl Hacoca.

F0C9B08= FHarpyaKa pa6oqero Koneca + FBXO,Cl

MonoxutenbHoe 3HavyeHne Fogepoe MOKA3bLIBAET, YTO
cuna oTTArMBaeT Ban OT anekTpoaBuraTens.
OTpuuatensHoe 3HaveHne Fgqpoe MOKa3bIBAET, YTO
cuna TonkaeT Ban K anekTpoasurarento.

OTtTarnBaer (+)

-
== S TR CE it E2 |

. L47X [ 1

Tonkaer (-)

d5

TMO3 0233 4504

Puc. 61 HanpaBneHue ycunwuii, BO30eNCTBYOLWMX Ha
NnoaLNMHUKN

KOHCTpYyKUMM NOALMNMNHUKOB

Grundfos npegnaraet Ase pas3nnyHble KOHCTPYKUnn
noawnnHukKa.

CTaHAapTHaﬂ KOHCTPYKUUA noaLlLNNHUKa

CTaHgapTHas KOHCTPYKUMS NOALIMMHMKA COCTOUT ABYX
LAPUKOBbIX paanalnbHbIX NOALWLNMNHUKOB C
KOHCUCTEHTHOW CMa3Kowm (Ha BECb CPOK
akcnnyatauymm).

d5

—
TMO3 0233 4504

Puc. 62 CtaHpapTHas KOHCTPYKUWUS NOALIMMHMUKA

KoHcTpyKumusa noguMnHuKa Ans TXenbiX yCNnoBUM

aKkcnnyartauum

KoHCTpyKUmMsa nogwmnnHmuka Ans TsSHKenbiX yCrnoBum

aKcnnyaTtauum coOCTOUT U3 cnefyoLwmx afeMeHToB:

*  UWUHOPUYECKUIA POSTMKOBbLIV MOALUUMHUK, HECYLLMIA
6ornbLUyo YacTb paguanbHON Harpy3kn (NOALLMMHUK
onuxe Bcero k paboyemy konecy)

* [ABa paguarnbHO-ynopHbIX NOALUNMHMUKA, HECYLLNX
OCEBYI0 Harpy3ky Ha Ban.
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Puc. 63 KoHCTpyKkumsi nogwmnnHuka Ans TsHKenbIX yCrnosumn
aKcnnyaTauum

GRUNDFOsS %

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

MopwwnnHukn ansa paboTbl B TSXKENBIX YCNOBUAX MOTYT
ObITb NMMOO C KOHCUCTEHTHOM CMa3Koi, NNbo ¢
MacnsiHon cmaskon. Cm. puc. 64, 65, 66 n 67.

[JocTynHble KOHCTPYKLMKM nogwunHukoB ans NK,

NKG
KoHcTpyKuusa nogwunHuka
ds Onsa Taxenbix
CrtaHpapTHas ycnoBun
[mMm]
akcnnyaTauum
NK NKG NK NKG
24 ) . - (]
32 . . - .
42 . ° - .
48 ) . - .
60 . . - .

KOHCTpYKLMM NOALIMNHUKOB MOXHO BbiGpaTh B
Grundfos Product Center npu BbiGope Hacoca.

MoAWNNHUKN C KOHCUCTEHTHOM CMa3KoM (TONbKO
ANA TAXenbIX YCNOBUNA 3KCNnyaTaLlun)

[lBe aBTOMaTM4YeCKMe MacieHKn HenpepbIBHO B
TeyeHue roga nogatrT CMasKy 13 CMa30YHbIX
KapTpuaxen. Nocne onopoxHeHUsA KapTpuoKu
HeobXo4MMO 3aMEeHUTb.

Puc. 65 KpoHwTenH nogLwmnHUKOB C LMNIUHOAPUYECKUM

POMVKOBbLIM MOALIMMHUKOM U ABYMSI
pagnanbHO-yNnopHbIMU NOALLIMMHMKaMWU,
CcMasblBaeMbIMy aBTOMATUYECKMMU MaCNEHKaMM1
O5S1 KOHCUCTEHTHOW CMa3ku (CMa3ovHbIMUN
KapTpuaxamm)

GrA8612

TMO4 4328 1918
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MoawunNHMKK ¢ MacnsAHOM cMa3Komn

YpoBeHb Macna BHYTPU KPOHLUTENHa NOALWIMNHUKA
KOHTpONUpyeTCcs 1 Bceraa nogaepxusaercs Ha
NpaBWbHOM YPOBHE C NMOMOLLbIO MacieHKn
MOCTOSAHHOW CMasKW.

PekomeHayeTcs Ucnonb3oBaTh NOALWMMIHUKK C
MacrsiHON CMasKoln A5 NPUMEHEHUS NPU BbICOKUX
TemnepaTtypax, Tak Kak Kak Macno nomMoraeTt oTBOAUTb
Tenso OT NOALIUMHUKOB Yepe3 KPOHLUTENH
NOALLMMHMKA B OKpPYXaloLLyto cpeay.

GrA8611
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Puc. 67 KpoHLTerH NoALmMnHYKA C PONMKOBbIM

NogLUNNHUKOM U OBONHBbIMMU

paguanbHO-yNnopHbIMU MNOALNMHUKAMMU C

MacrnsiHoOn CMa3Komn

MHTepBaan 3aMeéeHbl Mmacna
Temnepatypa HavanbHasa Mocnepylouwme 3ameHbl
noawMnHUKOB
[°C] 3amMmeHa macna mMacna
Oo 70 Uepes 400 yacos Kaxpgble 4400 yacos
O7 70 Ao 90 P Kaxasie 2200 4acos

BbIGOp KOHCTPYKLMU NOALIMNHUKA
Hacoca

Mpw BbIOOpPE KOHCTPYKUMW MOALLIMMHUKA BaXKHYO pOIb
urpaet pag daktopos. Bce aTu hakTopbl CBS3aHbI C
YCMOBMSIMU 3KCMyaTaumm Hacoca U JOJDKHbI
NPUHUMAaTBLCSA BO BHUMaHME A0 YCTaHOBKU Hacoca.

BbinonHute cneaytoulee:

1. OnpeuenMTe pa3mMmep Hacoca u Konn4ecTtBo
NonCoB.

2. PaccuyntanTte ycunus, BO3AEUCTBYOLWNE Ha
NOALUUMHMK (CM. HUXE).

3. Bbibepute npaBuiibHY0 KOHCTPYKLMIO NOALINMHUKA
ANs BaLWUX YCIOBUIA MPUMEHEHUS, CpaBHUB yCUNUS,
BO34eNCTBYOWME HA NOALINMHUKU, C YCUITUSMNA,
KOTOpble MOryT BblepXaTb JaHHbIE KOHCTPYKUUK
NoALNMHUKOB.

Hacoc

Mpumep 1

(1) onpepenunte pasmep Hacoca U KONMYecTBO
MomMCOoB.

Onsa npumepa BbibpaH NKG 50-32-125, 2-nontocHbIi.

(2) PaccuuTtante ycunus, Bo3gencreyowime Ha
NOALUMMHUKMN.

FOCSBOG = FHarpysKa paﬁoqero Koneca + FBXO,Cl

OceBas Harpy3ka pa6ouero koneca

[H]

Tun Hacoca 2- 4- 6- Moaens
. . . noAaWunHuKa
MOJIOCHbLIA MOMIOCHbLIA MOJOCHbIN
QMMH Q0I1T QMMH Q0I1T QMMH Q0I1T
6308
50-32-125 912 914 248 240 - “NUZOT7307

Mpw onpeneneHun ycunus Harpyskm paboyero koneca
no Tabnuue Bblbepnte Hanbonbllee 3Ha4YeHne
Harpysku pabouero koneca.

B naHHom npumepe FHarpyzKa paGouero koneca = 914 H.

[aBneHune Ha Bxope coctaenseT 3 6ap.

CornacHo Tabnuuam Ha cTp. 8 guameTp Bana d5
Hacoca 50-32-125 cocTtaBnset 24 mm. Tabnuua Huxe -
3TO YacTb Tabnuubl U3 pasgena Ycusniue om dasnieHust
Ha exode Ha cTp. 55.

ds Duametp Ycunue ot aaBneHus Ha Bxoge [H]

[Mm] Bana [mm]

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

CornacHo Tabnuue ycunue oT gaBneHus Ha BXoae
crnepywoLlee:
Faxon= 62 Hx 3 =-186 H

M3 aToro nonyvyaem Fyeepoe = 914 + (-186) = 736 H.

MonoxwuTtenbHoe 3HavYeHne Foogpoe O3HAYAET, UTO
ycunve oTTArMBaeT Ban OT aneKkTpoaBuraTens.

(3) CpaBHuTe ycunve, BO34eNCTBYHOLLEE Ha
NOALLMMHMWKN, C HAarpy3KoM, KOTOPYIO MOTYT BblAepXaTb
KOHCTPYKLMWN NOALLIMMHMKA.

GRUNDFOsS X s
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1. O6paTI/ITe BHUMaHWE Ha OOCTYyNnHble Moaenun
noaLwnnHUKOB.

OceBas Harpy3ka pa6ouero koneca

[H]

Tun 2. 4- 6- Mopaenb
Hacoca . . . nopwunHukKa
MOJIKOCHbIA MONIOCHBLIN NOMIOCHBLIA
QMVIH Qon‘r QMMH QOI'IT QMI./IH QOI‘IT
- 6308
50-32-125 912 914 248 240 - - NU207/7307

2. Hangute aTy Mmogenb NogwWWnHMKOB B Tabnuue, rae
nokasaHa CBSi3b MexXxay NoaXOAsiLLUM CPOKOM
CNyX6bl U COOTBETCTBYHOLLUM MaKCMManbHbIM
OCEBbIM yCUITMEM Ha noAwunHuku. Cm. Tabnuuy Ha
cTp. 57.

E Cpok cnyx6bl [YacoB]
g
g ] 17 500 50 000 100 000
g |
Mogenb % g[’§ 3nekTpo-
noAlWwnmHuKa | = E § | ABMraTent | MakcumanuHoe ocesoe
88|88 ycunve
E S| T> [H]
o |$x
cC|23
© = o 4
23|55
5315%
OorEc | ¥ k-
2-nontocHbin | 3150 - -
6308 . 4-nontocHbin | 3800 - -
6-NONIOCHbIN - - -
2-nontocHbln | 5600 4000 3150
NU207/7207 e |4-nontocHbin | 6800 5000 4000
6-NONIOCHbIN - - -

3. CpaBHute oceBoe ycunue 736 H ¢
MaKCUManbHbIMW OCEBbIMU yCUNMTUAMU ONA
2-NontCHOro anekTpoasurartensa U 3Ha4eHnaMmum ana
06enx KOHCTPYKLMIA NOALIMMHUKOB.

CTaHAapTHaH KOHCTPYKUUA noAaLlUNNHUKa

OceBoe ycunue 736 H HMxe MakcumanbHOro 0ceBoro
ycunusa onsa cpoka cnyx6sl kak 17 500, tak u 50 000
Yyacos.

OTO 03HauaeT, YTO CPOK CNyXObl CTaH4APTHbIX
MOALLMMHMKOB B Takon cuTyauun ByaeT coctaBnATb
mMuHumym 50 000 yacos, ecnu Hacoc paboTaeT B
naeanbHbIX ycrnosusix (temnepatypa Huxke 70 °C, 6e3
WHTEHCMBHbIX BMOpaLun B npouecce aKcnnyaTauum,
XopoLuas COOCHOCTb ABWUraTtens u Hacoca, U T.4.).

B uenom, c Te4eHnem BpemMeHn cmaska NoALMNHNKOB
yxygwaeTtcs. o Heln MoXHO cyauTb 06 ycnoBusax
akcnnyaTauuun. Ecnn ycnosus akcnnyaTtaumm
naeanbHbl, CPOK Cryx6bl ByaeT 6nn3ok K 3HaYeHUsAM,
yKasaHHbIM B Tabnuue. Ecnu ycnosusa akcnnyaraumm
bonee TAXenble, 3TO OTPMLATENbHO CKaXeTCs Ha
cpoke cnyxobl.

KOHCprKuMﬂ noAwunnHUKa AanAa Taxenbix yCﬂOBMVI
JKcnnyaTauunun

OceBoe ycunue 736 H HMxXe MakcMmarnbHOro 0CeBoro
ycunusa ansi BCex CPOKOB Cryx0bl. OTO 03Havaer, 41o B
AaHHOW CUTyauun NOALMUMHUKA, NPeAHa3HaYeHHbIe
ONSA TEKenbIX YCNOBWIA aKcnnyartauum, byayT nmeTb
OY€eHb MPOAOIKUTENbBHbBIA CPOK CMYXObl, MUHUMYM
100000 yacos.

GRUNDFOsS %
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3aknrueHue

Ecnun ycnosus akcnnyartaumm crioxHble, Ans Hacoca
NKG 50-32-125 Heo6x0oaMmo BbIOpaTb KOHCTPYKLNIO
noaLMmnHMKa ANs TSXKEnNbIX YCNOBUIM dKCnyaTaumm.
[ns HacocoB, yCTaHOBIEHHbIX B OTAANEHHbIX
palioHax, roe HagexXHOCTb ABMNAETCA KIoYeBbIM
(hakTopoM 1 obCnyxMBaHWE OCYLLECTBSIETCA TONbKO
OOWH pas3 B rof, KOHCTPYKUMA MOALUIMMNHMKA ANs
TSXKENbIX YCIOBUIA 3KCnyaTauun, ocHaleHHas
CMasouvHbIMU Macrnamu, Takke MOXeT OblTb
NpaBuUNbHLIM peLLIeHNEM.

Ecnu Hacoc ycTaHOBNEH B MeCTe C ferkuMm AoCTynom
ANs 3annaHnpoBaHHOIO 06CNYXMBAHUS U C XOPOLLUMU
pa6ouvmMu ycnosusimu, B 6ONbLUINHCTBE ClyYaes
MOXHO MCMONb30BaTb CTaHAAPTHYIO KOHCTPYKLMIO.

Mpumep 2
(1) onpenenute pasMmep Hacoca M KOM4ecTBO

nosoCcoB.

Onsa npumepa BbiopaH NKG 200-150-315,
2-NOnNIOCHbIN.

(2) PaccuuTaiite ycunusi, BO34enCTByHOLWME HA
MOALLMMHUKN.

Focesoe = FHarpyaka pabouero koneca + Fon,q

OceBas Harpy3ka pa6oyero koneca [H]
Mogenb

Tun Hacoca 2-NONIOCHbIV 4-NMOSIIOCHBLIN 6-NONIOCHBLIA noAwun-

HUKa
QMVIH QOnT QMMH QOI'IT QMVIH QOI'IT

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

Mpn onpegenenun ycunusa Harpysku paboyero koneca
no Tabnuue Bbibepute HanbonbLLee 3Ha4YeHue.

B AaHHoM npumepe Focepan narpyaka pa6ouero koneca =
9005 H.

[aBneHne BcackiBaHNsA B cucteMe coctaensieT 10 Gap.
CornacHo Tabnuuam Ha cTp. 8 guameTp Bana d5
Hacoca NKG 200-150-315 coctaBnsieT 48 Mm.
Tabnuua Huxe - 3To YacTb Tabnuubl 13 pasgena
Ycunue om daeneHus Ha exode Ha cTp. 55.

ds DOuametp Ycunue ot gaBneHus Ha Bxoge [H]

[wm]  Bana [wm] 16ap 10 6ap 20 6ap

48 55 -237 -2370 -4740

CornacHo Tabnuue ycunue oT JaBneHus Ha BXO4e
BbIrNAANT criegyowmnm obpasom:

Faxon= 2370 H

M3 atoro nonyyaem Fyeepoe = 9005 +(-2370) = 6635 H.

MonoxuTtensHoe 3HaveHne Fyogpoe MOKA3bIBAET, HTO
ycunue oTTArMBaeT Ban OT 3nekTpoaBuraTens.

(3) CpaBHuUTe ycunve, BO34ENCTBYOLLEE Ha Ban, C
ycunuem, KoTopoe MOXET BblAepKaTb KOHCTPYKLMUS
NOALUNMHMKA, Y4UTbIBas Cpok cnyx6bl 17500 yacos
nnn 100000 yacos.



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

1. O6paTI/ITe BHUMaHWE Ha OOCTYyNnHble Moaenun
noaLwnnHUKOB.

OceBas Harpy3ka pa6ouero koneca [H]
Mopenb

Tun Hacoca 2-NONKOCHBLIN 4-NOMIOCHBLIA 6-NOMIOCHBLIK NOALIMN-

HUKa
QMI/IH QOHT QMMH QOHT QMMH QOI'IT

6312

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

13

2. Hangute aty mogenb NnoAwmMnHUKOB B Tabnuue, rae
nokasaHa CBfi3b Mexay NoaXoAsLUM CPOKOM
Ccnyx0bl 1 COOTBETCTBYIOLLUM MaKCUMarnbHbIM
OCEBbIM yCUIMeM Ha noawunHuku. Cm. Tabnuuy Ha
cTp. 57.

s Cpok cnyx6bl
El [yacos]
il
% 17 500 50 000 100 000
c
S |g¢
=) =0
S | &z
Mogensb g s 3| 9nekrpo-
noAwWwnnHuKa | © 3 @ | asuratens
T |85 MakcumansHoe ocesoe
= E > ycunue
K| & X
s« 8|sS3 [H]
Is|JTIog
Erlxag
Q= > %
BsS| 2R
T 3 oF
i
Oc |x¥x g
2-nontocHbIn | 6250 3500 -
6312 . 4-nontocHbin | 8100 4550 -
6-nontocHbIn | 8750 4900 -
2-nontocHbin | 12050 8500 6750
NU213/7213 e |4-nontocHbln | 15200 10600 8500
6-nontocHbIn | 16300 12300 9700

3. CpaBHuTe oceBoe ycunue 6635 H ¢
MaKCUManbHbIMW OCEBbIMU yCUNMTUAMU ONA
2-NontCHOro anekTpoasurartensa u 3Had4eHnamum ana
06enx KOHCTPYKLMIA NOALIMIMHUKOB.

CTaHAapTHaH KOHCTPYKUUA noAaLlUNNHUKa

OceBoe ycunue 6635 H Bbllwe, 4eM MakcumanbHoe
0CEeBOE ycunue ans cpoka cnyx6bl kak 17500 Tak u
50000 vacos.

OTO 03Ha4aeT, YTo CPOK Cnyx6bl cCTaH4APTHbLIX
MOALUMMHMKOB B TaKOW CUTyauun COCTaBUT MEHee
17500 yacos.

KOHCprKLl,VIH noawunnHUKa anAa Taxenbix ndOBMﬁ
JKcnnyaTtauunun

OceBoe ycunume 6635 H Huxe makcnmanbHOro 0CeBOro
ycununa Ans BCeX CPOKOB CNyXObl. ATO 03HAYaEeT, 4To B
OaHHOW cUTyaumnn NOSLUMMHUKA, NpegHa3HaYeHHble
ONs TSHKenbIX YCNoBWIiA aKcnnyatauuum, 6yayT UMeTb
OY€eHb MPOAOIKUTENBHBIA CPOK CMYXObl, MUHUMYM
100 000 yacos.

3aknro4yeHue

B naeanbHbIX YCNOoBUAX 3KcnnyaTaunn Hacoc

NKG 200-150-315 nogBepXeH BbICOKON OCEBON
Harpyske, No3TOMYy CTaHAaPTHbIE MNOALNMHUKM
o6ecnevmBaloT CpaBHUTENBHO KOPOTKUIA CPOK CIYXObI.
B aToMm cnyyae Heobxoaumo BbIGpaTb KOHCTPYKLMIO
nogLwunnHUKa ana TaXenbix yCJ'IOBVII7I aKcnnyartauun.

[nsi HacocoB, YCTAHOBMEHHbIX B OTAANEHHbIX
paiioHax, roe HaJeXHOCTb ABMSETCS KIoYEBbIM
hakTopoM 1 06CnyKMBaHME OCYLLECTBNSETCS TOMNbKO
OAMH pas3 B rof, KOHCTPYKLUMS NoALUNHUKa Ans
TSKENbIX YCNOBUI 3KCMNyaTaumm, ocHalleHHas
CMa304HbIMWU Macrnamu, Takke MoXeT BbITb
NpaBUfbHLIM PELLEHUEM.

[aHHble ANA BbIOOpa KOHCTPYKLUN
noALWUNHUKa
Ycunue ot AaBrnieHunda Ha Bxoae

B Tabnuue HMxe o0baAcHAETCS BNUSHME JaBNeHUs Ha
BXOZle Ha Topel, Bana (Tornkatllee ycunue).

ds? LuameTp Ycunue ot nasneHus Ha exoae [H]

Ml sana [mm] 1 6ap 10 6ap 20 6ap
24 28 62 620 1240
32 38 15 1150 2300
42 48 81 810 3620
48 55 237 2370 4740
60 60 283 2830 5660

1) [JononHuTenbHyo MHpopMaLmIo O cepun HacoCoB 1 pa3Mepax
BanoB CM. Ha CTp. 8.

OceBas Harpy3ka pabou4ero koneca
OceBas Harpyska, noctynatouias c paboyero koneca

BO BpeMsi paboThbl Hacoca, Gbina nsmepeHa ans Bcen
Cepun HacocCoB.

YcnoBusa UcnbiTaHUs OCEBOM Harpy3ku:

* Bce n3mepeHns NpoBOAATCA NpW AaBreHUN Ha
Bxoge 0 6ap.

* V3aMepeHus Npon3BOASTCA HA UCTbITATENbHOM
CTeHAe C ropusoHTanbHOM YCTaHOBKOW Hacoca.

» Bce 3HayeHus BbINOMHAKTCS ANs
anekTpoasuratens 50 'y n TemnepaTypbl
nogwwunHukoe 70 °C.

PaccmoTpeHbl ABe pabo4yne cutyauumn: MUHUManbsHO

ponyctumsin pacxoq (Quuy) M ONTUManNbHBIN Pacxoq

(Qonr)-
BaxHble 3aMevaHus:

[nsa HacocoB 60 'y makcMmanbHoe oceBoe ycunve
coctaBnseT 95 % OT aHanorM4yHoro 3Ha4YeHus ans

50 l'u.

YMeHbLUanTe MakcumanbHyo oceByto cuny Ha 5 % npwu
KaXk4oM nosbleHun Temnepatypol Ha 5 °C Bbilwe

70 °C.

He pekomeHAyeTcst akcnnyaTnpoBaTb Hacoc, ecnm
Temnepartypa nogwunHuka seiwe 110 °C.

GRUNDFOs ™ 55

Hacoc
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OceBas Harpy3ka pa6oyero koneca - NK, 50 'y

lMonoxnTeneHoe 3Ha4YeHne yKkasbiBaeT Ha 3HavyeHune
"TAHYTL", OTpUUaTensHoe 3Ha4YeHe ykasbiBaeT Ha

3Ha4veHune "tonkatb". CMm. puc. 61.

OceBas Harpy3ka pa6oyero koneca [H]

Tun ” - - Moagenb
nacoca 2-NoNCHbLIA 4-NOMIOCHBLIA 6-NONOCHbIN no:uu:(:n-
QMIIIM Qon'r QMMH QOI'IT QMMH QOI'IT
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

GRUNDFOsS %
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OceBas Harpy3ka pa6oyero koneca - NKG, 50 'y

MonoxunTenbHoe 3Ha4YeHne yKka3biBaeT Ha 3HaYeHne
"TAHYTL", OTpMUaTenbHOE 3Ha4YeHne yKkasbiBaeT Ha
3HayeHue "Tonkatb". Cm. puc. 61.

OceBas Harpy3ka pa6ouyero koneca [H]

Mopenb

Tun Hacoca  2-NOMIOCHbIN|4-NONKOCHLIA6-NOMNOCHbLIA  NOALWMM-
QMMH Qon'r QMMH QonT QM"H Q°"T e

6308

50-32-125.1 894 779 | 227 191 - © "NU207/7207
6308

50-32-125 912 914 | 248 240 - © NU207/77207
6308

50-32-160.1 835 775 | 227 193 - " "NU207/7207
6308

50-32-160 211 323 55 70 - © TNU207/7207
6308

50-32-200.1 943 1033 | 264 285 - © NU207/7207
6308

50-32-200 -816 -279 | -225 -66 - © "NU207/7207
6409

50-32-250 -2073 -1520| -310 -212 - © "NU209/7209
6308

65-50-125 375 329 85 76 - © "NU207/7207
6308

60-50-160 463 513 88 125 - © "NU207/7207
6308

65-40-200 -248 12 -90 1 - T TNU207/7207
6409

65-40-250 -219 27 1 69 - © NU209/7209
6409

65-40-315 136 119 | -977 -1095| - © "NU209/7209
6308

80-65-125 583 511 151 131 - © NU207/7207
6308

80-65-160 577 673 | 164 190 - © NU207/77207
6308

80-50-200 580 475 | 108 136 - © "NU207/7207
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 - © "NU207/7207
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 - © "NU209/7209
6311

100-65-315 1236 2454 | 90 104 - T NU2ZIT21T
6409

125-80-160 522 782 | 182 262 - © "NU209/7209
6409

125-80-200 -1712 -445 | 76 145 - © "NU209/7209
6409

125-80-250 72 321 142 209 - © "NU209/7209
6311

125-80-315 -349 723 6 198 - T NU2ZT2 1
6311

125-80-400.1 -3035 -3132 - - - T OTNU211/7211
6312

125-80-400 2935 1073 - - - © NU213/7213
6311

125-80-400 - - 61 175 - T NU2T2 1
6409

125-100-160 1498 1568 | 281 285 | 137 154m
6409

125-100-200 44 752 22 380 | 22 380 NU209/7209
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OceBas Harpy3ka pabouero koneca [H]

Cpok cnyx6bl NOALWMNNHUKOB BO B3auUMoAencTBUU
C MaKCUMarnbHbIM OCeBbIM ycunuem - 50 Iy

CTaH,qapTHaﬂ KOHCTPYKUMA noawmnnHuUKa

KOHCprKuVIﬂ noAawnnHUKa ans Taxenbix

Cpok cnyx6bl

[4acoB]

17 500 50 000

100 000

Moagenb
Tun Hacoca  2-NONMIOCHLIN|4-NONIOCHLIA6-NOMNIOCHBLIA  NoALWMUN-
HUKa
QMVII'I QOI'IT QMMH QOI'IT QMVII'I QO"T
6311
125-100-250 3244 2732 | 460 490 | 225 241 NUZT721T
125-100-315 -14 1012 | 30 556 | 30 SSGL
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 1400L
NU211/7211
6313
150-125-500 - - -2202 -521| -586 -448 NU2137313
6409
200-150-200 1185 1082 | 292 334 | 292 334 NU20977309
200-150-250 11575 6852 | 3493 2723 | 1348 1098L
NU211/7211
200-150-315.1 10121 7261 | 5828 4081 | 2270 1700&
NU213/7213
200-150-315 9005 8529 | 3449 2993 | 3449 2993&
NU213/7213
6312
200-150-400 - - 3546 3338|1599 1103 NU213/7213
6313
200-150-500 - - 6836 5127 | 2399 1568m
250-200-400 - - 5292 3496|1784 1412£
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 L
NU213/7213
300-250-450 - - 6511 4842|2667 2354&
NU213/7213
300-250-500 - - 11335 8069 | 4987 3550 &
NU213/7213
OceBas Harpy3ka pabouyero koneca [H]
Mogenb
Tun Hacoca 4-NONIOCHbLIN | 6-NONIOCHLIN | 8-MONIOCHbLIN noa-
LWIMNHUKa
QMVIH QOI'IT QMVIH QOI‘IT QMMH QO"T
350-300-305 15650 10950 | 8370 5890 | 5042 3552 o21Y

Mopgenb 3 AnekTpo-
noALwmnHuKa 3 | aBuratens
5 MakcumansHoe oceBoe
E- ycunue
§ [H]
o
Y
2
2
S
2-MOnNIOCHbIN - - -
6213 4-nontocHbli | 8100 4550 -
6-nontocHbI | 8750 4900 -
2-nontocHbi | 3100 1700 -
6306 ° 4-nontocHbl | 3400 1900 -
6-nomntoCcHbIN - - -
2-nontocHbi | 3150 1750 -
6308 . 4-nontocHbl | 3800 2100 -
6-nontocHbIN - - B
2-nontocHbii | 5500 3100 -
6310 . 4-nontocHbli | 7200 4050 -
6-nontocHbIN | 8600 4800 -
2-nontocHbi | 5450 3000 -
6311 . 4-nontocHbl | 6950 3900 -
6-nontocHbI | 7450 4200 -
2-nontocHbI | 6250 3500 -
6312 . 4-nontocHblii | 8100 4550 -
6-nontocHbI | 8750 4900 -
2-MOnNIoCHbIN - - -
6313 . 4-nontocHbii | 8100 4550 -
6-nontocHbI | 8750 4900 -
2-nontocHbi | 5550 3100 -
6409 . 4-nontocHbl | 6400 3600 -
6-MONICHbBIN - - -
2-nontocHbIn | 5600 4000 3150
NU207/7207 e | 4-nontocHbi | 6800 5000 4000
6-MONIOCHbBIN - - -
2-nontocHbIn | 6900 4850 3850
NU209/7209 e | 4-nontocHbin | 8300 6100 4850
6-MONIOCHbBIN - - -
2-nontocHbin | 8700 6150 4850
NU211/7211 e | 4-nontocHbin | 11000 7750 6150
6-nontocHbIvi | 10500 8800 7050
2-nontocHbin | 12050 8500 6750
4-nontocHein | 15200 10600 8500
NU213/7213 ¢ 6-nontocHbIi | 16300 12300 9700
8-nontocHbI | 17600 13300 10500

GRUNDFOS %%
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NMpoBepka noAaLwMNHUKA

MoBpexaeHve nogLluMnHUKa SBNAETCS OOHUM U3
Hambornee pacnpocTpaHeHHbIX MexaHu4ecknx cboes
TexHukn. OgHako, NoBpexAaeHNe NoALMNHMKA 0BbIYHO
He NPOVCXOANT cpasy, a PasBMBAETCH C TEYEHMEM
BPEMEHM.
Moatomy B komnaHun Grundfos paspaboTtanu
KPOHLUTENH NoALwunHuKa ¢ ycTponcteamu ans
KOHTPONSA COCTOAHWS noAwunHuka. OTcnexunsatorcs
crneaytoLme CoCTOSHUSA:
* BuOpauwun, c nomowbo SPM (n3mepeHmne metogom
yAapHOro nmnynsca);
* Temnepartypa, ¢ noMmoubto gatymkos Pt100.
Bnarogaps nHdopmaummn, Nony4eHHOM OT 3TUX
YCTPOWCTB, TEXHNYECKOE 0BCNyXMBaHNE N PEMOHT
MO>XHO NMNaHMpoBaThb 3apaHee 6e3 pucka cepbesHbIX
NPON3BOACTBEHHbIX MOTEPb. TaknuMm 06pasom, MOXHO
n3bexarb HEHYXHbIX PEMOHTHbIX paboT, KoTopble
NPOBOAUINCE UCXOASA U3 OMbITa U peKOMeHZaUui, |,
TEM CaMbIM, CIKOHOMUTb AEHbI.

B ucnonHeHuu ¢ obopynoBaHMeM AN KOHTpons 3a
nogLwmMnHMuKaMmn OCTynHbl criegytowme Hacocskl NK,
NKG:

KoHcTpyKuMs noAwimMnHuka

ds5 Onsa TAXEINbIX
[mm] CtaHpapTHasa ycnoBui

akcnnyaTauuum

NK NKG NK NKG

24 - - - .
32 - - - .
42 - - - .
48 - - - .
60 - - - .

KoHTponb BuGpauun

GrA8476

Puc. 68 ®utnHru SPM B KpoHLWTENHE NOALWMNHUKA

KpOHLWTeNHbl NOAWNMTHMKOB C aBTOMaTU4€CKUMM
MacnéHkamu Ans KOHCUCTEHTHON CMa3skn nnu
CYCTEMaMm NMOCTOSHHOTO YPOBHS Macna
NOAroTOBMEHbI AN n3MepeHus subpaumm MeTogom
yaapHoro umnynsca (SPM). bnarogaps perynspHomy
N3MepEeHWIO yaapHbIX UMMYNbCOB MOXHO
KOHTPONMpOBaTb pPa3BUTNE HaYarbHOro NOBPEXAEHNUS.

GRUNDFOsS %

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

TMO04 4925 1918

Puc. 69 KpoHwTeiH noglumnHuka ¢ mectamm ans
ycTaHoBKM gatymkoB SPM

OcobeHHOCTN KOHCTPYKUUKN SPM:

* CwvrHamnbHbI TPaKT MeXay NOALMMHUKOM U TOYKON
n3MepeHns ABNSETCA MakCUMarnbHO KOPOTKUM U
NPSAMbIM.

* B curHanbHOM TpakTe cooepXuTcs TONbKO OAMH
MeXaHN4YeCKUN NHTepdENC, KOTOPbI HaxoaMTCS
MeXay MoALIMMHMKOM M KOPMNYCOM NOALUMNHMKA.

* Touka n3mepeHnsa HaxoamUTCs B 30HE Harpysku
noALIMMHMKA.

UT06bI MPOKOHTPONMPOBaTL COCTOSAHME NOALLUMHUKA,

HeobX0AMMO 3aMepuTb HavanbHbIN YpoBeHb BUbpauum

dBi (6a3oByto BENMYUHY). DTO CTAHET HaYanbHOM

TOYKOW LUKanbl COCTOAHMSA AN KOHKPETHOrO

NOALUMMNHYMKA.

KoHTponb TemnepaTtypbl

GrA8474

Puc. 70 [Jatumkm Pt100 B KpOHLWITENHE NOALWNMHUKA

KpOHLWTEeNHbI NOALWNNHUKOB C aBTOMaTUYECKUMM
MacnéHkaMu Anst KOHCUCTEHTHON CMa3ku Unum
cycTeMamu NOCTOSTHHOTO YPOBHSA Macria OCHalLeHbI
BblBOAaMu ans gatumkoB Pt100 ans koHTpons
Temnepartypbl NOALMIMHUKOB.

[aTtumkm moryT ObITb YCTAHOBMEHbI HA 3aBOAE WU
3aMeHeHbl. OTO MoXeT ObiTb AaTtymk Grundfos.

OtBepcTtus 1/4" ans BbiBOAA
natyukos Pt100

TMO4 4925 1918

Puc. 71 OteepcTtusa gnsa BeiBoga gatyuka Pt100



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

B3pbiBo3awmLeHHOe UCMONTHEHUe
HacocoB no ATEX

TMO1 619 4202

Hacocebl ¢ ceptucdukauymen ATEX npegHasHadeHbl Ans
NCNonb30BaHUA B NOTEHLManbHO B3PbIBOONACHbIX
ycrnosusix. BapbiBoonacHas atmocdepa cocTouT m3
BO34yXa M roploymnx BELLECTB, TakMX Kak rasbl, napbl,
TyMaHbl UMK Nbifb, B KOTOPbIX NOCMNE BOCMIaMeHeHUs
NpoMCXOANT pacnpocTpaHeHne B3pbiBa.

Mbl npeanaraeM B3pbiBO3aLUULLEHHbBIE MU
B3pbIBO-MblNe3allMLLEeHHbIe 3aneKkTpoaBuraTen B
cooTBeTcTBUM C aupekTmuson EC 94/9/EC, Tak
HasbiBaemou [upektuson ATEX. Hacocsl ¢
ceptudukaumnen ATEX mMoryT ncnonb3oBatbCs B
30Hax, kKrnaccuuLuMpoBaHHbIX B COOTBETCTBUU C
aupekTtueon 1999/92/EC. Mpu BOZHUKHOBEHUN
KaKMX-nMbo COMHEHMWI CM. BbILLEYNOMSHYTbIE
AupekTuBbl Unu obpaTtuteck B komnanumio Grundfos.

Tabnuykn ¢ NacnopTHbIMU AAHHBIMW HACOCOB C
ceptudukaumnen ATEX cHabxeHbl cepuiiHbIM
HoMepoM, knaccudpukaumen ATEX n o6osHaueHnem
"X", KoTOpoe yKka3blBaeT Ha Heobx04MMOCTb
cobritogeHns cneumanbHbIX MHCTPYKUUIA MO MOHTaxXy U
akcnnyaTaumu.

Ceptudmkat ATEX npegoctaBnseTcs no 3anpocy.

Kateropuu ATEX ans HacocoB

2) Hacoc NB, NBG, NK, NKG ¢ mapkupoBkoi 3G/3D MoxHO
yctaHaBnueaTb B rpynne I, kateropus 2G/2D (3oHa 1 1 30oHa 21),
ecnu cobnogeHbl TpeboBaHus ans 2G/2D, ykasaHHble B pasaene
TpebosaHusi k koHmponio - ATEX Ha cTp. 61. Kpome Toro,
HeobxoanMo ybeanTbCs, YTO aNeKTpoABuraTeslb NOAXOANT Ans
3TOW KaTeropuu.

Hacoc

Fpynna Il

KaTteropus 3

30HbI YyCTaHOBKM,

noaBepXeHHble
onacHoCTHU BO
B3pbIiBOONACHbIX

Hacocbl npegHa3HavyeHbl A4Na UCNOoNb30BaHNA B
pa|7|0Hax c manon BEPOATHOCTbIO NOABIIEHNA
B3pbIBOOMACHbIX YCIOBUNA.

cpegax.

Fpynna l

Kateropusa M2

Hacocbl nsrotosneHbl n3
mMaTtepuanos, KOTopble He
CO3AaloT UCKP W, TakuMm obpasom,
He HecyT B cebe HMkakomn
0onacHoOCTU B3pbiBa.

B cnyyae nogsemHol ycTaHOBKY
B LAxXTax CyLLecTByeT OnacHOCTb
BO3/€eiCTBUS B3PbIBOONACHbIX
razoB WK roptoyen nbinu.

HoctynHble Hacockl NK, NKG Het
[locTynHble anekTpoaBuraTenu Het
Fpynna ll

KaTeropwus 2

30HbI YCTaHOBKM,

noaBep>XeHHble Hacochbl npegHasHa4yeHbl 4na Mcnofib3oBaHUA B
0OnacHOCTHN BO 30Hax, B KOTOPbIX MOTYT BO3HUKaTb
B3PbIBOOMACHbIX B3pbiBOONacHbIE yCNOBUA.

yCrnoBusix.
G (ras) D (nbink)

1999/92/EC") 3o0Ha 1 30Ha 21

HocTynHble 2 2)

acOsh! NB, NBG, NK, NKG ) NB, NBG, NK, NKG
2GExell T3

[ocTynHble 2G Exd IIB T4

Y 2G Ex d IIC T4 2D 125 °C
anexkTpoasuraTenu

2G Exde lIB T4
2G Exde lIC T4

1) BHumaHue: Ces3b Mexay rpynnamu, KaTeropusiMm u 30Hamu
onucaHa B Aupektuse 1999/92/EC. O6paTuTe BHUMaHUE Ha TO,
4TO B aTOV [AMPEKTUBE YyCTAHOBMEHLI MUHUMASIbHBIE TpE6OBaHMS.
CnepoBaTesnbHO, B HEKOTOpbIX cTpaHax EQC moryT gecteoBaTtb
6onee xécTkme npasuna. Monb3oBaTent UMY MOHTaXHWK Bceraa
HECET OTBETCTBEHHOCTb 3a NPOBEPKY TOr0, YTO rpynna u
KaTeropusi, kK KOTOpbIM OTHOCUTCSI HACOC, COOTBETCTBYIOT TOMY
Kfliaccy 30Hbl, B KOTOPOW HAcOC 3KCNyaTupyercs.

G (ra3) D (nbinb)
1999/92/EC") 30Ha 2 30Ha 22
Aoctynreie NB, NBG, NK,NKG  NB, NBG, NK, NKG
Hacocbl

ExnA 3G T3

2GExell T3
[ocTynHble 2GExd1IBT4

anexkTpoasuratenn 2G Exd IIC T4 3b125°C

2G Exde lIB T4
2G Exde lIC T4

1) BHumatHwe: Cssiab MeXay rpynnamu, KaTeropusiMu v 3oHamu
onucaxa B [npektuee 1999/92/EC. O6paTnte BHMMaHWe Ha To,
4YTO B 3TON [IMpeKkTMBE yCTaHOBNEHbI MUHUMarbHblE TPEGOBaHUS.
CnepoBaTenbHO, B HEKOTOPbIX cTpaHax EQC moryT geiictBoBaTh
6onee xécTkme npasuna. Monb3oBaTenb UNN MOHTaXHUK Bcerga
HECET OTBETCTBEHHOCTb 3a NMPOBEPKY TOro, YTO rpynna u
KaTeropusi, K KOTOpbIM OTHOCUTCS HACOC, COOTBETCTBYHOT TOMY
Knaccy 30Hbl, B KOTOPOW Hacoc aKcnnyaTupyeTcs.

JoKyMeHT, noaTBepXAaoLWwmmn

BsprBosesonaCHOCTb

OnucaHue KOHTpOrbHOro 06opyaoBaHNs JOMKHO ObITh
npeacTaBneHo B AOKYMEHTe, nogTBepXaatoLem
B3pblIBO6E30NAaCHOCTb, B COOTBETCTBUN C
TpeboBaHuamun OQupektuebl 1999/92/EC.
MoHTaxHuk/Bnageney HeceT OTBETCTBEHHOCTb 3a
3anorHeHne JOKyMeHTa, MOATBepXaatoLwero
B3pbiB0O6E30MACHOCTb.

Hacocbl co cBO60AHbLIM KOHLIOM Bana

Hacochbl co cBoboaHbiM koHLOM Bana NB, NBG, NK,
NKG, npowegawme ceptudukaumio ATEX, nmetot
MapknupoBky ATEX, CX0Xylo ¢ MapKMpOBKOMN Ha
Hacocax NB, NBG, NK, NKG, npoweaLumnx
cepTudmkauuto ATEX.

YcnoBusa akcnnyatauum - Hacocbl ATEX

BHumaHue! Bce cooTBeTCcTBYyHOWME paboyme ycnoBus
OOMXKHbI ObITh Yka3aHbl Ha cTpaHuuax 14. OnpocHsbIlU
siucm, HadmHaga co cTp. 155. [ina Hacocos ATEX konus
CTpaHuy "cornacoBaHHbIX KNOYEBbIX AAaHHbLIX NO
npMMeHeHu" AomkHa BbITb MoAgNMcaHa KMMEeHTOM 1
XpaHuTbcs B koMnaHum Grundfos, 4Tobbl MX MOXHO
6bINO HaWTK NO HOMEpPY NPOAYKTa U CEPUNHOMY
HOMepy Ha bMpMeHHoW Tabnuyke.

—_— e e e — — — — — — -

Model| B :96029550 P2 0514 0001

30HbI M NepeKkayMBaeMasi XXUAKOCTb
3oHbl 1 1 2 (2G/3G):

B aTUX 30Hax MOXHO nepekayYnBaTb
nerkopocninamMeHaruwmneca n Heroprodme XXngkocTu.

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

B aTux 3oHax OO0nyckaeTcd nepekavymnBaHme To0NbKo
HEeropYmx XnoKoCcTen.

GRUNDFOs X 5o
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MoHTax B orpaHM4eHHOM NpPOCTPaHCTBE

Mpn MOHTaXxe B OrpaHU4EeHHOM NPOCTPaHCTBE
HeobxoaMmo obecnevnTb Haanexally BEHTUASALUNIO.

Bannac c npegoxpaHUTesibHbIM KnanaHomM

3anpeluaeTcs aKkcnnyaTMpoBaTb HACOC NPU 3aKPbITOM
HarHeTaTenlbHOM KramnaHe Uiy npu 3akpbiTOM
3arnopHOM 3NeMEHTE, NOCKOMbKY 3TO MOXET NMPUBECTU
K neperpeBy. OTOro0 MOXHO M3bexaTb, yCTaHOBMB
fannac ¢ npegoxpaHnTenbHbIM 0OpaTHLIM KnanaHoM.
Heobxogumo obecneuntb MUHUMANbHbBIN pacxoa.

KoHTponb cocTosiHUA NnoALIUNHUKA
(Tonbko NKG)

®utuHrm SPM (u3amepeHre MeToaoM yaapHbIX
UMMNYNbCOB) YCTaHaBNMBAIOTCHA Ha KPOHLITEWNH
NnoALNNHMKA ANS TSHKenblX YyCrnoBU aKcnnyaTaunm B
cTaHAapTHOWM KoMnnekTauni. Kpome Toro, KpOHLUTEWH
NOALLMMHMKA ANSA TAXenbIX YCNOBMI 3KCNyaTaunm
MOArOTOBMNEH ANA MOHTaXa AaT4MKOB TemnepaTypsbl
Pt100 ans HenpepbIBHOrO KOHTPOISt COCTOSHUSA
NoALLMIHMKA.

BcnomorartenbHble moaoynu ons
ABOMHOro ynnotHeHusa - ATEX
Ecnv ons ycnosui npumeHeHns TpebyeTtcs ABONHOE

ynnoTtHeHne, B Ka4eCTBe BCnoMoraTtesibHOro moaynsa
MOTYT UCNOJ1b30BaTbCA pa3yiniHblie UCMNOJTHEHUA.

BmecTe ¢ Hacocom ¢ mapkuposkon ATEX moryT
ncnonb3oBaTbCA cneaylouine scnomMmoraTtesibHble
Moaynu.

YnnotHeHusa "back-to-back"

TMO4 4333 1209

Puc. 72 Hacoc ¢ ruapoMynsTunnMkaTtopom AaBrneHus ¢
"rnyxum" nogBOAOM 3aTBOPHON XUAKOCTU

TMO04 4334 1209

Puc. 73 Hacoc ¢ 03MpOBOYHOM CUCTEMON C "rMyXum
noaBOAOM 3aTBOPHOW KUOKOCTU

MpumeyvaHue: [loanpoBoyHasa cucteMa AormKHa
HaxoauTbCs 3a npegenamum 3oHbl ATEX, Tak kak
[aHHasa cuctema He UMmeeT cepTudukarta
B3PbIBO3ALUNTI.

GRUNDFOsS %

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

YnnotHeHusa tuna "tandem"

TMO04 4189 1009

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

TMO04 4190 1009

Puc. 75 YnnotHeHne Tuna "tandem" co cnuesom
NPOMbIBOYHOM XXMAKOCTMU

TMO04 4176 1209

Puc. 76 YnnoTHeHue Tuna "tandem" ¢ umpKynupytoLien
NPOMBIBOYHON XMAKOCTBIO

[na nony4yeHns gonosHUTENbLHON MHopMaumm o
BCMoOMoraTernbHbIX arperatax obpaljantech B
Grundfos.



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

Tpe6oBaHuA K KOHTponto - ATEX

Hacoc ¢ OAWHAPHbLIM MeéXaHU4YeCKMUM yninoTHeHuem
- (NB, NBG, NK, NKG)

HeBocnnameHsowmnecs XnaKkocTtu

Bo Bpems akcnnyataumm Hacoc A0mMKeH ObITb LENMKOM
3anonHeH nepekaynBaemMom XNOKoCTbio.

KaTteropus 2G/D:

Ecnun onepaTop He MOXeT rapaHTMpOBaTh BbINONHEHWE
[aHHOro ycrnosus, HeobxoaMMo 3a4encTBoOBaThb
CUCTEMY COOTBETCTBYIOLLEIO KOHTPONS (Hanpumep,
cucTeMy 3aluTbl OT "cyxoro" xoga) Anst OCTaHOBKM
HaCOCHOro arperarta B Clly4yae HeMcnpaBHOCTH.
KaTteropusa 3G/D:

[ononHMTeNnbHOro KOHTPoNs (3aLmTbl OT "cyxoro”
xofa) A4ns AaHHOW HACOCHOW CUCTEMbI He TpebyeTcs.

BocnnameHsilowmecs XuakocTtmn

Bo Bpems akcnnyataumm Hacoc A0MKeH bbITb LENMKOM
3anonHeH nepekaynBaemMom XNaKocTbio.

KaTteropuun 2G n 3G:

Ecnun onepaTop He MOXeT rapaHTMpOoBaTh BbINONTHEHWE
[AHHOro ycnosusi, Heo6xo4MMo 3agencTBOBaTh
CUCTEMY COOTBETCTBYHLLEro KOHTpONs (Hanpuvep,
cucTeMy 3aluThbl OT "cyxoro" xoga) Anst OCTaHOBKMU
HaCOCHOro arperarta B Cry4yae HEUCNpPaBHOCTU.

Takxe Heobxogmmo obecneunTb AOCTATOUHYHO
BEHTUNAUMIO BOKPYr Hacoca. OBbEM yTeuku
3KCNNyaTMpyeMoro B HoOpMarbHbIX YCIOBUAX
yNnoTHeHUs Bana MeHblue 36 mn 3a 24 yaca paboTbl.
Heobxogumo obecneunTtb 4OCTATOUYHYH BEHTUMASALNIO
Onsi COOTBETCTBUSA YKa3aHHOW knaccudumkauum no
30HaM.

Hacoc c aBoiHbIM ynnotHeHuem (back-to-back
unu tandem) - (Tonbko NKG)

\ BcnomorartenbHbin
Moaynb

HacocHbli
arperat

TMO4 4189 1009

Puc. 77 HacocHbin arperat u BcnomoraTternbHbii MOAy b

Heroptoume XXnAKocTn - HaCOCHbIN arperar

Bo Bpems akcnnyatauumn Hacoc AOIMKEH ObITb LLENMKOM
3anornHeH nepekaynBaemMom XNaKocTbio.

KaTteropus 2G/D:

Ecnv onepartop He MOXeT rapaHTMpOBaTh BbINOIHEHME
JaHHOro ycrnosus, HeobxoaMMo 3a4elncTBOBaTb
CUCTEMY COOTBETCTBYIOLLErO KOHTPOMS AN OCTAaHOBKM
HaCOCHOro arperarta, Hanpumep, B Buae 3awmuTbl OT
"cyxoro" xoaa.

KaTteropusa 3G/D:

[ononHMTENBHOrO KOHTPONS (3awmThl OT "cyxoro”
xofa) Ans AaHHOW HAaCOCHOW cUCTeMbl He TpebyeTcs.

HeBocnnameHsowmecs XMaKkocTu -
BCMomMorartesnbHbIN mMoaynb

UcnonHeHuns ¢ "rnyxum" KOHL,OM
KaTeropua 2G/D n 3G/D:

Heobxogumo obecnevnTb npaBuUsbHbI NPUTOK, HAMop
¥ TemnepaTtypy 3aTBOPHOW UMM NPOMbIBOYHON
KMOKOCTU. [JONONHUTENBbHOIO KOHTPONS (3awwuThl OT
"cyxoro" xoga) Ansa BCrnoMoraTenbHOro MOAyns He
TpebyeTcs.

McnonHeHus ¢ LMpKynupyloLwen XXNJKOCTbI
Kateropua 2G/D n 3G/D:

Heobxogumo obecneuntb NpaBubHbBIA NPUTOK, HAnop
1 TemnepaTypy 3aTBOPHOW UM NMPOMbIBOYHOMN
XNOKOCTW.

[na BcnomoratensHoro mogynsa Tpebyercs
OONOMHUTENbBHbIV KOHTPOMb, HanNpuMep, 3awuTa ot
"cyxoro" xoga, onst obecnevyeHnss NOCTynneHus
3aTBOPHOW MMM NPOMbIBOYHOM XXNMOKOCTW.

BocnnameHsowmeca XMOKOCTU - HacocHas 4acTb

Bo Bpemsi akcnnyaTtaumnm Hacoc 4OMmKeH ObiTb LLENUKOM
3anonHeH nepekaynBaemMon XULKOCTbHO.

KaTteropun 2G n 3G:

Ecnu onepatop He MOXET rapaHTUPOBaTb BbINOSIHEHNE
JaHHOro ycrnoBusi, Heo6XoAMMO 3aeNCTBOBATL
CUCTEMY COOTBETCTBYHOLLETO KOHTPOSS A4S OCTAaHOBKM
HaCOCHOTO arperaTta B Cllyvyae HeMcnpaBHOCTH,
HanpuMep, B BUAE 3allUTbl OT CYXOro Xoaa.

JlerkoBocnnameHsAWMecs XMAKOCTH -
BCNomMoraresnbHbIN mMoaynb

Heobxoaumo obecneunTb 4OCTATOUYHYH BEHTUMSALNIO
BOKpPYr Hacoca. O6bEM yTeukn aKCnnyaTupyemoro B
HOpMarnbHbIX YCNOBUAX YNNOTHEHWSI Bana meHblue 36
Mn 3a 24 yaca paboTbl. Heobxogmmo obecneunTtb
[OCTaTOYHYI0 BEHTUNALMIO AN COOTBETCTBUSA
yKasaHHOW knaccudurkaumm no 3oHam.

UcnonHeHus ¢ "rnyxmmM" KOHLOM

Kareropun 2G un 3G:

Heobxogumo obecneynTb NpaBuibHbLIM NPUTOK, HAMOP
n TemnepaTypy 3aTBOPHON NNV NPOMbIBOYHOW
XnakocTu. lononHMTEeNbHOro KOHTPONS (3awmnTel OT
"cyxoro" xoga) Ans BcnomMmoraTenbHOro Moayns He
TpebyeTcs.

McnonHeHus ¢ LUPKYNMpYLOLEeni XXUOKOCThIO

Kateropuun 2G un 3G:

HeobxoaumMo obecneunTb NpaBUNbHbLIA NPUTOK, HaNop
1 TemMnepaTypy 3aTBOPHOW UM NMPOMbLIBOYHOM
xugkoctu. [ina BcnoMmoratensHoro mogyns Tpebyetcs
OOMONHUTENbHbIA KOHTPOIb, HANpPUMep, 3alinuTa ot
"cyxoro" xoga, onst obecneyeHns NOCTyNneHns
3aTBOPHON UK MPOMbBIBOYHOW XUOKOCTU.

CepTtudumkar

Cwm. pasgen 12. Cepmugukamsl U MPOMOKOIIbI
ucrnbimaHud.

GRUNDFOs ™ &1

Hacoc
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Mpouecc 3anpoca n obpaboTka 3akasa
Ana HacocoB ATEX

* [pwu 3akase Hacoca BO B3pblBO3ALLULLEHHOM
NCMONHEeHMN Heob6X0AMMO NPeaoCcTaBnTb B
komnaHuto Grundfos crnegyloLyo MHOpMaumio:
pynna obopynosaHus |l n kateropus
obopygosaHus (2 unu 3), ana kotoporo bynet
yCTaHOBIEH Hacoc.

* ToyHas Tpebyemas MapkMpoBKa anekTpoasuratens
KoTopas gomkHa bbiTb Ha Hacoce Grundfos gns
YKa3aHHOTrO NpUMeHeHMs.

+ [lapameTpbl nepekaynBaeMoit XUAKOCTH.
* Ycnosusa akcnnyatauuu.

Cm. pasgen 14. OnpocHbIU iucm, Ha4nHas co cTp.
155.

TexHun4eckoe OGCHy)KVI BaHue

MocnenpogaxHoe obcnyxuBaHWe U HAaCTPONKK
OOIMKHbI BbINOMHATHCA B COOTBETCTBUM C
NHCTPYKUMSAMMN MO TEXHUYECKOMY OBCNYyXXMBaHMIO Ha
AaHHoe n3genue. NHCTpYKLMn No TEXHUYECKOMY
o6Ccny>XMBaHNIO MOXHO HanTu B nporpamme Grundfos
Product Center (cm. cTp. 159) unu nony4ntsb B
onuxanwem cepsucHom LeHTpe Grundfos.

KepaMquCKMe NOKPbITUA

Kepamunyeckoe
NoKpbITME BHYTPU
Hacoca

Puc. 78 Hacoc c kepamnyeckum nokpbiTMem

GRUNDFOsS %

TMO05 2406 5011

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

3a4yem HyXKHO NOKpbITUE B Hacoce?

Llenbto HaHeceHNsa NOKPbITUS B OCHOBHOM SIBNSIETCA
yny4leHne "xapakTepucTrk NoOBEPXHOCTM" nNpu
nepekavmBaHum NpobnemHbiX Unu "CnoxHbix"
xugkoctern. O6wme npobnemsl 3aknoyalTcs B
cnegywoLwem:

* U3HOC;

*  KOppO3Msa/apo3us;

*  XMMWYECKOEe BO3OeNCTBUE.

Ahfasion
roSi()n

TMO6 3321 5114

COrrosiOn

Puc. 79 BosgenicTBue Ha meTannnyeckme NoBEpPXHOCTU
npun nepekavymBaHnn "CrnoXxHbIX" XngkocTewn

Kpacka unu nokpbiTue

Kpacka

XKngkun matepuan, cogepxalymi cyLlmnbHble Macna ¢
HaTypanbHbIMW CMOfIaMu 1 MUTMEHTaMM, KOTopble, Mpu
HaHeCeHWM Ha NOAXOAsILLY0 NOBEPXHOCTL, ByayT
coyeTaTbCs C KUCNOPOAOM M3 BO3ayXa ANs
opMM1poOBaHMs CMMOLLIHOM, HENPEPbLIBHOW NITEHKN Hag,
cybcTpaTtom, obecneynBasi TEM caMbiM
"neKopaTuBHY" NOBEPXHOCTb, YCTONYMBYIO K
aTtmocdepHbIM BO3OENCTBUAM. TeM HE MEHee, Kpacku
NMOCTOSIHHO OKUCIMSTCA B TEYEHME BCETO CpOKa
cny>x6bl N NOCTENEHHO CTAHOBATCHA MPOHULAEMbBIMUA
Ons Kucnopoga, BoAbl U MIOHOB, KOTOPbIE MOTYT AaBaTb
0cafoK Ha MOBEPXHOCTU. OTO NpMBEAET K Henonagkam.

MokpbiTHe

MaTtepwuan, coCTOSALWNA B OCHOBHOM M3 CUHTETMYECKUX
CMOJT N HeopraHn4eCcknx CUNIMKaTHbIX Nof1IMMepoB,
KOTOpble, MPU HaHECEHMUN Ha NOAXOASALLMNIA
maTepuan-ocHoBY (Y4yryH Unn HepxxaBeloLwas cTanb),
obecnevnBaloT HenpepbIBHOE NOKPbLITUE, KOTOPOE
6yaeT NPOTUBOCTOSATb NMPOMbILLIEHHOW UM MOPCKOM
cpefe v npegoTBpallaTh CEpbE3HOE paspyLLeHne
0a30BOW CTPYKTYpbl, HECMOTPS Ha cnegytouime
dakTopbl:

* W3HOC;

¢ MNpPONYyCKN B NMOKPbITUN;

* [AedeKTbl NOKPbITHS.



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

MokpbiTue HacocoB NB, NBG, NK, NKG

MokpbiTua ans HacocoB NB, NBG, NK, NKG ocHoBaHbI
Ha ABYyx(asHOM KOMMNO3ULMOHHOM MaTepuarne,
MaTpuLe U apMUPYIOLLMX YacTULax, CBA3aHHbIX B
mMaTtpuue.

Matpuua obecneunsaet 60nbLLIOE KONNYECTBO

CBOWCTB MOKPbLITUSA, TAKUX KakK:

* ajresuvsi K MaTtepuany-ocHOBE;

*  XMMWYEeCcKasd CTOMKOCTb;

* TEPMOCTOMNKOCTb;

* CONpPOTMBIEHNE Nepedaye Uin NPOHNKHOBEHUIO
WOHOB 13 COren, KOTopble MOTyT KOHTakTUMpoBaTh C
NMOKPbITUEM;

* YCTOMYMBOCTb K BO3AENCTBUIO OCMOCA;

* paclmpeHne 1 cxxatme ¢ NoaroXKKOM;

* MOrnoLlieHne Bo3gencTBms YacTull,

* MoAAepKaHue XOpOoLLEero BHELWHEero BMaa gaxe npu
9KCTpeMarbHbIX NOrOAHbIX YCNOBUSX.

ApmupytoLLme YacTuubl, CBA3aHHbIE B MaTpuue,

obecne4nBaloT N3HOCOCTOMKOCTb MOKPbITUS. Pasmep

yacTuu 1 NNOTHOCTb pasMeLLEeHMs B COYEeTaHUN

onpeaensT akTUYeckyo N3HOCOCTONKOCTb K

KOHKPETHOW NepekaynBaemMon XXUaKoCTu.

[1nsi N3BHOCOCTOMKMX TUMOB MOKPbLITUS NMNOTHOCTb

pa3melleHus coctaensaet 4o 95 %.

TMO6 3055 4814

Puc. 80 lNpumep nokpeitusa tuna ARC c BbiCOKOW
NNOTHOCTbIO apMUPYIOLLUX YacTuLy

Hacoc ¢ nokpbiTuem - Yto nonyvyaem?

C kepamMnyecKMM NOKPbITUEM OBLUMPHBIN MOAENbHbIN
psg NB, NBG, NK, NKG nononHuncs HoBbiMu
ucnonHenmamm. OHo 3anonHaeT 6pelwwb Mexay
YYryHOM M HepKaBeloLLen cTanbio, ecnv cpaBHUBaThb
LileHY M CTOWKOCTb K MepeKka4yMBaeMon XUaKocTn, 1
MoBbILLIAET CTOMKOCTb TaMm, rAe HepxasewLas cranb
Aaxe caMoro BbICOKOrO Kfnacca MPOYHOCTM JOMKHA
YyCTYyNMUTB.

* BroxeHwne cpeacTB B HAaCOC C MOKPbITUEM
3HaYMTENbHO YBENMMYMBAET CPOK CNYXObl AeTanen,
KOHTaKTUPYIOLMX CO Cpeaon.

» OkynaemocCTb Bawnx BNoxeHu 6yaet 6bicTpon, Tak
KaK yBenu4mB Cpok cnyx0Obl Hacoca Bbl COKOHOMUTE
Ha goporocTosilem o6Cny>xMBaHUN 1 MHOFOKPaTHON
3amMeHe U3HOLLEHHbIX HacoCOoB.

* Hacochbl ¢ NOKpbITUEM TakxKe MMetoT
AOMNOMHUTENbHOE BHELLHee NOoKpbIThe, KOTopoe
npoanesaeT Cpok cnyxbbl HACOCHOro arperaTta.

* WN3HoweHHble aeTanu (Kopnyc Hacoca U KpbiLlKa)
MOryT BbITb OTPEMOHTUPOBAHbI B KaYecTBe
anbTepHaTUBbl 3aMeHe Hacoca.

Bce Tvnbl NOKPLITUIA NOCTaBAATCS OAHUM

nocTaBLWMNKOM

— ans obecne4yeHUst NOCTOSIHHOIO BbICOKOMO
KayecTBa NOKPbITUA.

Hacoc ¢ kepamunyecknm noKpbITUEM - 3TO peLlEHME,

KOTOpO€e COOTBETCTBYET AaXe CaMbIM

9KCTpeMalibHbIM TpeGOBaHMﬂM.

Cepus peleHNN NO HAaHECEHUH
NOKPbITUN

Y komnaHumn Grundfos nmetoTcs HekoTopble
cTaHaapTHble NPeanoXeHUs!, Kak ykasaHo B Tabnuue
HWxke. Ha geTtanu Hacoca, KOHTakTMpyloLwme co
cpefon, HaHeCeHO NOKPbLITUE B COOTBETCTBUU C
Tpe6oBaHMAMU 0BLLETO NPUMEHEHHS.

CTaHAapTHbIE peLeHNUs No HaHeceHuIo NoKpbITUs Grundfos

OxBaTbiBaeMbIn LBeT

MepekaunBaemas TMNOBOM DS HADYKHOrO Mpume-
XKUAKOCTb PAA Py YaHue
HacocoB NOKPbITHA
MonHbIn o
XnopupoBaHHasi Boaa MOBEnbHBIA psin Cepbiit (1)
o MonHbIn . o
Mopckas Bopa < 25 °C MOpenbHbIA psia YépHblii (1)
25 °C < Mopckasi Boga .. .
<65 °C He Bce mogenu YépHbin (1)
XunpkocTb ¢ abpasmBamu ﬂOJ'IHvaM YépHblii (2)
MOAErbHbIN psif
XumMuyeckme XunaKocTu Csetno-
He Bce mogenu (1)

<60°C

cepblii

(1) Tonbko nerkue abpasuBbl.
(2) YMepeHHasi xumuyeckas CTOMKOCTb.

MonHbIN MOoAenbHLIN pAa
Bcsa cepusi HACOCoOB JOCTYMHA C 3TUM MOKPLITUEM.
MokpbITME He HaHOCUTCA Ha pabouune koneca.

He Bce momenu

O6palleHne ¢ HEKOTOPbIMU XUAKOCTAMM ObiBaeT
HaCTOMNbKO CIOXHbIM, YTO AN TOro, YTOObI
obecneynTb CTOMKOCTb K MepekaynBaemMon
Xungkoctu TpebyeTca NonHoe NoKpbiTUE Hacoca.
Ecnu ykasaHo "He Bce mogenu", 3To o3Ha4aert, 4To
Ha pabo4yne Koneca HEKOTOPbLIX TUNOPasMepoB
HEBO3MOXHO HaHECTM NOKPbITUE N3-3a Y3KOW
reomeTpun. PeweHnem mor 6bl cTaTh Hacoc
OonbLlero pasmepa ¢ NOHWKEHHON YacToTOoM
BpaLLEHWs - U TOXE KaK UCMOJSTHEHUE C MOKPbITUEM.

Ha Bce Hacochbl C MOKPbITUEM HAHECEHO
JOMNOMHUTENBHOE Hapy>XHOE NMOKPbITUE HA BCEX
NMOBEPXHOCTSIX Hacoca.

GRUNDFOS %%
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O6nacTn npumeHeHus

Ha pucyHkax 81-85 nokasaHa cepua ctaHgapTHbIX
MOKPLITUMA B OTHOLLEHWM obnacTen ux npuMeHeHus B .
HawKn AHW. Takke MOXHO NONyYnTb NPeacTaBneHne o .
TOM, KOria HacocC C MNOKPbITUEM MOXET CTaTb XOPOLLUUM

Tunn4yHble obnactu

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

npuMeHeHunaA:

pbiOHOE X03AMCTBO;
onpecHeHne/o4ncTKa BOAbI.

MokpbiTe onsa Mopckon Boabl o 25 °C

BbIGOPOM MO CPABHEHUIO C YYTYHHBIMW Hacocamm U RCR .
o A MokpbITe A4na mopckoi Boabl < 25 °C
HacoCaMun U3 HepXXaBewuwien ctanun. 3aLIJTpVIXOBaHHaF|
obnacTb BblpaxaeT obLyto KapTuHy. HekoTopble /
Hacocbl byaoyT oTIMYaTbCsa OT NOKa3aHHbIX 06pas3LoB.
(RCR: OTHOCKTENBHAsA KOPPO3NOHHAs YCTOMYNBOCTb) 100-—--=-=-—-— §I
MokpbITHE ANA XNOpPUPOBaHHOM BOAbI ' %
® | <
TunuyHble obnacTu npuMeHeHunaA: g -~ X
* nnaBaTenbHble BaccelHsbl; - §
« xecTkasl Boaa. cl : VenoBHas %
P LeHa g
RCR 100 [=
A Puc. 82 YcnosHas ueHa/OTHOCMTENbHas KOPPO3MOHHAs
lMokpbITHE AfNst XNOPUPOBAHHON BOAbI YCTOMNYMBOCTb MeXAY YyryHOM U Mapkamu
/ HepXxXaBsetowen cranum
100————— 1
| HacocHas yactb OcHoBHOW MaTepuan C nokpbiTUeM
Kopnyc Hacoca +
§ = KpblLwka/doHapb HyryH Ra
A o Hepxasetowas ctanb
N - E Pabouee koneco 14517 Het
| 3
| . YcrnosHas < Ban Hep)Kanf:gazﬂ cranb Het
¥ ueHa = .
100 = Konbuo wenesoro
BpoH3a/naTyHb Oa
Puc. 81 YcnoeHas ueHa/OTHOCMTENbHAsA KOPPO3MOHHAS ynnoTHerua
YCTOMYMBOCTb MeXAY YYyryHOM U HepKaBeloLLen MokpbITHe ANst XMMpeareHToB Ao 60 °C
cranbto 1.4408
Tunu4yHble obnacTn NPUMEHEHNS:
HacocHas yactb OcHOBHOW MaTepuan C nokpbiTueM *  XuMnyeckas NPpOMbILLNEHHOCTb.
Kopnyc Hacoca + RCR
KpblLlka/doHapb HyryH Ra A
Hepxasetowas ctanb §
Pabouee koneco 14408 Het
Hepxasetowas ctanb
Ban 1.4401 Her
KonbLo wenesoro BpoH3a/naTyHb Het lokpLTHE Ars °
yYNAOTHEHNS p y § XumpeareHToB Ao 60 °C
100—————— 0
|
3
< 3
:’- 5
ci g
: YcnoBHas 2
» LeHa e
100 =

Puc. 83 YcnosHas ueHa/OTHocUTENbHas KOPPO3MOHHast

YCTOWYMBOCTb MEXAY YYTYHOM U HepxaBetoLLein

ctanbio 1.

4408

HacocHas yactb

OcHOBHOW MaTepuan

C nokpbiTuemM

Kopnyc Hacoca +

Kpbllwka/doHapb HyryH Ha

Pabouee koneco YyryH Oa
Hepxasetowas cranb

Ban 1.4401 fa

Konbuo wenesoro BpoHsa/natyHb Oa

ynnoTHeHusA

GRUNDFOsS %



NB, NBG, NK

, NKG

NBE, NBGE, NKE, NKGE

U3HococToMKoe nokpbiTue o 110 °C

TunuyHble obnacTn NPpUMMEHEHUs:

* ropHoe feno;

¢ noXapoTyweHune B OTKPbITOM MOpe.

RCR
A
MokpbiTe Ansa
obecneveHuns
M3HOCOCTOMKOCTU
100(—————— 0 §
|
oo}
s <
< hay
- o)
3
Cl | ®
| YcnosHas o
P LeHa =
100 4 2
Puc. 84 YcnosHas ueHa/OTHocHUTENbHAs KOPPO3MOHHAas
YCTONYMBOCTb MeXAY YYyryHOM U HepxaBetoLen
ctanbto 1.4408
HacocHas yactb OcHOBHOW MaTepuan C nokpbiTueM
Kopnyc Hacoca +
KpblLLka/doHapb HyryH Ra
HepxaBetowwas crans
PaGouee koneco 14517 Het
HepxaBetowas crans
Ban 1.4462 Her
Konbuo wenesoro BpoH3a/naTyHb Na
YNNOTHEHNA
MokpbiTHe AnAa mopckomn Boabl oT 25 Ao 65 °C
TunuyHble 06NacTn NPMMEHEHUS:
. OI'IpeCHeHVIe/OLIVICTKa BOAbI;
* TOpPHOE feno;
¢ noXapoTyLweHne B OTKPbITOM MOpe.
RCR
A
[MokpbITUE ANA MOPCKOW §
Boabl oT 25 go 65 °C
10—————— 1
|
i N~
3| < <
I | < pa
< Yo}
- &
I 3
I YcnosHas Q
» LeHa
100 =

Puc. 85 YcnosHas ueHa/OTHocHUTENbHAs KOPPO3MOHHas
YCTOMYMBOCTb MeXAY HepXxaBelLlen cTanbio
1.4408 n HepxaBetowwen ctanbto 1.4517

HacocHas vyactb

OcHoBHOW MaTepuan

C nokpbiTuem

Kopnyc Hacoca +

HepxaBetowas cranb

KpbiliKa/hoHapb 1.4517 Ha
HepxaBetowas cranb

Pa6ouee koneco 14517 Na
HepxaBetowas cranb

Ban 1.4462 Aa

Konbuo wenesoro HepxaBetowas cranb Oa

yNnoTHeHUs 1.4517

MpunymHa ncnonb3oBaHusa gynnekcHon ctanu 1.4517 B
Ka4yecTBe OCHOBHOIO MaTepuarna 3aknio4aeTcs B
HeobxoamMmocTn obecnedyeHuns 6esonacHocTy Ans
3TOro T!na npumeHeHnsi. Ecnu nokpoitve
noBpexaeHo, HacoC No-npexHemy cmoxeTt pabotaTthb B
TeYeHne HeKOTOporo BpeMeHn. Ecnun ato npomsonger,
nio6ble NoBpexaeHHble YacTu Hacoca ¢ 6onbLuom
BEPOSATHOCTbIO ByQyT OTPEMOHTMPOBAHbI.

MpumeyaHue: Ecnv Bbl COMHEBAETECH B TOM, Kakoe
pelueHne No HaHeCEHMWIo NOKPbITUSA UCNONb30BaTh,
noxanymncra, obpatutecb B MECTHbIV oTAenN
obcnyxmBaHusa knueHtos (CSU).

Buabl NOKpbITUM B pa3spese

MokpbITHe ANA XNOPUPOBaHHOW BoAbI

TMO06 3378 0115

Puc. 86 Bup B paspese Hacoca C nokpbiTueM agns
XNIOPVPOBAaHHON BOAbI

GRUNDFOS %%
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MokpbiTe ona Mopckon Boabl o 25 °C

TMO06 3379 0115

Puc. 87 Bug B paspese Hacoca C NOKPbITUEM ANS MOPCKOW
Boabl Ao 25 °C

MokpbiTHe Ana xumpeareHToB go 60 °C

TMO06 3381 0115

Puc. 88 Bupg B paspese Hacoca ¢ NoKpblITuEM ANsi
XxumpeareHToB o 60 °C

GRUNDFOsS %

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

U3HococTonKkoe nokpbiTue go 110 °C

©
b
(2]
&
el
8
=
=
Puc. 89 Bupg B paspese Hacoca ¢ M3HOCOCTONKNUM
NOKPbITUEM
MokpbITHe AnAa Mopckon BoAbl oT 25 go 65 °C
i _ _ _ ]
G |
©
1)
3
3
8
=
=

Puc. 90 Bup B pa3pese Hacoca C NOKPbITUEM AN MOPCKOW
BoAabl oT 25 go 65 °C



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

Ocobble ycnosusa akcnnyaTtauum

Ecnu ycnoBus akcnnyartauum oTnnyaroTcs ot
nepeyvncrneHHbix B Tabnuue CmaHd0apmHbie peweHust
rno HaHeceHuto nokpbimus Grundfos Ha cTp. 63,
BO3MOX€eH BapnaHT HaHeCeHNda anbTepHaTUnBHOIoO
NOKPbITUS. [Nsi NPUHATUSA pPELLEHUS 3aKa34uKy
HeobxoaMMo npegocTaBuTb MHGOPMaLmno 06
yCroBusx akcnnyaTauum B komnanuio Grundfos.
Crnepynte ykasaHusm pasgena Pykoeodcmeo no
8bI60pYy MPasuIbHO20 MOKPbLIMUS HUXE.

PykoBoacTBO No BbIGOPY NpaBUNbLHOIoO
NOKPbITUA

[nga Toro, 4yTo6bl BeIGpaTh NpaBMIibHOE MOKPbITUE ANS
yKa3aHHbIX YCNOBUN NPUMEHEHUS, AOIMKHbI ObiTb
N3BECTHbI yCroBua akcnnyaTtauumn. B otaensl
obcnyxuBaHusa knueHtos Grundfos Bcerga
Heobxo4MMO NpefoCcTaBnATh CNEAYOLLYIO
MHdOpMaLnIo:

*  TUN XWOKOCTW;

* COCTaB XWOKOCTU - XMAKOCTb + YacTuupl U T.4.;

* paboyas TemnepaTypa;

* pasmepbl YacTuy (B MM);

* MaccoBasi gons 4yactuy (B npoueHTax oT
nepekavyMBaeMom XNOKOCTN);

* MMOTHOCTb YacTuy (B Kr/M3);
* cKopocTb yacTuy, (paboyas Tovka Hacoca).

[ns atoro cm. pasagen 14. OnpocHkIU ucm, HaunHas
co cTp. 155.

[ns nonyvyeHus AoNonNHUTENBHOW MHOPMaLuK
obpawarntech B komnaHuto Grundfos.

MpumeyvaHune: OgvH BUA NOKPLITUS HE MOXET ObITb
aPPEKTUBHBIM A515 BCEX YCNOBUA NpUMeHeHus!

Kak nokpbiTne BnusieT Ha
npomM3BoOANTENIbHOCTbL Hacoca?

McnblTaHnst nokasanu, YTo NOKPbITUE OKa3biBAET NULLIb
He3HayMTenbHoe BMMSHUE Ha NPOU3BOAUTENBHOCTD
Hacoca. [NokasaTenu pacxoga, AaBneHus un
3hPEKTUBHOCTU TaKMe Xe, Kak U B aHanormyHom
Hacoce 6e3 NoKpbITUA. ATO TaKkkKe O3HavyaeT, YTo
MOXHO nofo6paTbh HAacoC C NOKPbLITUEM MO
dakTmyeckomy pasmepy paboyero koneca unu
onpeaeneHHomy aAnanas3oHy paboyew TOYkM B
Grundfos Product Center.

CeptudmkaTtbl Ha UCNONb30OBaHUe C
NMMTbLeBOW BOAOMN

HekoTtopble nokpbiTna ans HacocoB NB, NBG, NK,
NKG nmetoT cepTudmkaTsl Ha UCMONb30BaHNE C
NUTLEBOW BOAOMN.

B Tabnuue HWxe nokasaHo, Kakue UCNoNHEeHUs
NOKPbLITUA MMEIOT cepTndmKaTbl Ha UCNONb30BaHME C
NMTbEBON BOAOW M TUN cepTudmkara.

PaspeweH ans pa6oTbi ¢

WUcnonHeHune NoKpbITUA Ans... -~ -
nuTbeBou Boaou

XnopupoBaHHas Boga WRAS
Mopckas Boga < 25 °C WRAS
25 °C < Mopckas Boga < 65 °C WRAS

XKupgkocTtb ¢ abpasuBamu -

Xumuyeckne xunakoctn < 60 °C -

TexHu4eckoe obcnyXxumBaHue

NHdopMaumsa 0 peMOHTHBIX KOMMMEKTax U CepBUCHbBIX
WHCTPYKUMax goctynHa B Grundfos Product Center.
http://product-selection.grundfos.com.

PedepeHuum, keanucpukaumsa m
CepTMq)MKaTbI nocTtaBLUKa NOKPbITUA
MocTaBwmk nokpbiTun gnga Hacocos NB, NBG, NK,
NKG nmeeT cnepyownn nepedeHb pedepeHunia:
* A.P. Moeller: 30 net

* anekTpocTaHumn: 20 net

* KaHanM3auWoHHble Hacockl: 18 net

* wenbdoBasa nHayctpus: 15 net

*  XMMMYeckasi npombliineHHocTb: 10 net

* TennoueHTpanu: 5 ner.

Ksanudumkauums/ceptudumkarbl:

» [pepksanudukauns Sellicha

» [TpepgkBanudumkauyus Achilles

+ CneumanucT no KOHTPOIO COCTOSIHUSA MOKPLITUMN,
cepTndmunpoBaHHbIn Frosio.

MoKpbITUA M3roTaBNMBalOTCS B COOTBETCTBUM C

cuctemon MeHegxkmeHTa kadyectsa 1ISO 9001 un

CTaHOapTOM 3KOMOrM4YeCcKoro MeHegXXMeHTa -

ISO 14001.
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dnaHubl Hacoca

GrA2518
GrA8195

Puc. 92 CsoboaHble
dnaHubl

Puc. 91 ®ukcnposaHHble
dnaHupl

DocTynHbl pasmepsbl pnaHues ans Hacocos NB, NBG,
NK, NKG B cOOTBETCTBUM C HECKONBKUMMU
cTaHgapTamu:

* Pasmepsbl conaHues DIN no ctaHgapty EN 1092-2.

* Pasmepbl onaHues ANSI no ctaHgapTy
ASME B 16.5.

* Pasmepsbl conaHues JIS no craHgapty JIS B 2210.
* Pasmepbl hnaHueB 13 aBcTpanunckon tabnuubl E

npuBeaeHbl B cCOOTBETCTBUM ¢ Tabnuuen E AS 2129.

B 3aBucumocTy oT maTtepmana Hacoca AOCTYMHbI
dukcmnpoBaHHble U cBoboaHble dnaHubl. CBo6oaHbIE
dnaHubl 4OCTYMNHbLI TOMNBKO AfS HACOCOB U3
Hep>xaBeloLLen cTanu.

CBobGoaHble ¢hnaHuUbl

MHorga menouun npnBoasaT K 60NbLLIUM yryYLIEHWAM.
Tak n B criy4yae co cBo6oAHbIMK hriaHuamMu, KOTopble
npeagnaratoTca anga 6onbwmHcTBa HacocoB NB, NBG,
NK, NKG. CsobogHbiln chnaHey, npeacraBnsieT cobon
cdnaHeL, KOTOPbIA MOXHO OTPErynMpoBaTb Ans
COOTBETCTBUSI pa3mepam umetromnxcs Tpyo un
nopgorHaTe nog Tpebyemblin cTaHgapT, TEM CambiM
obnerymB ycTaHOBKY.

YHuKanbHble npeunmMyLiecTBa

CBobogHble hbnaHubl NnpeanaralT Hemarno
NpenMyLLECTB NO CPaBHEHUIO C hnaHuamMmm
cTaHaapTHOro Tuna:

* 3KOHOMMSI BPEMEHU MOHTaXxa B LieTIOM.

* MOAXOAAT ANsl YCTAHOBKM C KOHTpdnaHuamu,
COrHYTbIMM BO BPEMSI CBApPKU.

» obecneuymBalOT NOMHY COBMECTUMOCTb CO
ctangaptamu DIN, ANSI n JIS.

* y Bac Oyaet dnaHew, KOTOPbIN cpasy e nogonaeT
OIS YCTaHOBKM B CIly4ae 3aMeHbl CTaporo Hacoca
unu dnaHua Apyron Mapku; MmoaenbHbl pag
cBoboaHbix dnaHues ot PN 10 go PN 40.

* MOXHO AenaTb cneuuanbHble YCTaHOBKM rae
naHubl 6yayT NOBEPHYTHI ANs NPoBeAeHNs!
o6cnyxnMBaHMsA B OrpaHU4YeHHOM NPOCTPaHCTBE.

MHoroneTHuiA onbIT paboThkl ¢ knneHTamu Grundfos CR

nokasan, 4to cBo6oaHble hnaHLbl 3KOHOMAT BPEMS,

3aTpaynBaeMoe Ha MOHTaX W, TEM CamMblM, SKOHOMSAT

OeHbru.

GRUNDFOsS %

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

MoBopoT chnaHueB

CBob6oaHbIN hriaHel, MOXXHO NOBEPHYTb HA HECKOMNBKO
rpagycoB, ecrnv KOHTp-cpnaHew, Obli NOrHyT BO BpeMms
MOHTaxa u/unu ceapku. dnaHewL, MOXHO NOBEPHYTb,
4yToOblI 0Oecne4ynTb coegnHeHne. 3To NO3BONUT
n3bexaTb AOMNOMHUTENbHBIX HaNpsXKeHUN B Hacoce u
CHU3NT obLyee BpemMsi NpPOCTOS.

TMO06 0920 5014

Puc. 93 CsoboaHbiin hrnaHel,

MonHas aganTUBHOCTb

CBob6oaHble hnaHLbl TakKe AEMOHCTPUPYIOT
afanTUBHOCTL B Mpouecce 3akasa. Ecnu Hacoc
ownboyHo GbIN 3aKkasaH C HenpaBWibHbIM CTaH4APTOM
dnaHua, Hanpumep DIN, MOXHO 3aka3aTb CBOOOAHbLIN
dnaHeL B COOTBETCTBUW C NPaBUIibHbIM CTaHAapToOM,
Hanpumep ANSI, n nposecTu 3ameHy.

Ocob6ble Tpeb6oBaHNA K MOHTaXy

Kak npaBuno MoHTax u agantaums HACOCOB NoA
ocobble TpeboBaHNS BbIMOMHATCS B YCNOBUAX
orpaHu4eHHoro npoctpaHcTea. CBoboaHble dnaHubl
nomoratoT pewnTb 3Ty Npobrnemy, Tak Kak cBOOOAHbIV
craHel 1 KOHTp-(raHeLl MOXHO NoBopayMBaTb. ATO
MOXET OblTb 0COOeHHO none3Ho aAns c6opLLnKoB
KoMmnnekTHoro o6opynosaHusa (OEM), kotopble
OOMKHbI YacTo caaBaTb CINOXHbLIE PELLIEeHUs Mo, KoY
B 20-pyTOBbIX KOHTEMHEPAX UMK Jaxe MeHbLUNX
6nokax.

CBoboaHble dhnaHubl 4OCTYNHbI Ans HacocoB NB,
NBG, NK, NKG B coOTBETCTBUM C TAONULIEN HUXKE.
CTaHgapTHbIM NpeaiokeHnem aBnsaTCA cBoboagHbIe
dnaHubl 13 koBKoro xenesa (GGG50).
JononHutensHoO nmMeTcs naHLbl U3 HEpPXaBeLwen
ctanu (1.4408).

MpumeyvaHune: B orpaHnyeHHOM KonmyecTse mogenem
HacOCOB C BO3MOXXHOCTbI YCTAaHOBKM CBOOOAHBIX
dnaHueB OTCYTCTBYET BO3MOXHOCTb NMOBOPOTA
dnaHua. Cm. cnegytowyto Tabnumuy.



NB, NBG, NK, NKG
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TunoBown pag
HacocoB
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o Hacoc u3
YyryHHbIW Hacoc
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Tun
conaHua

CraHpapT

cdnaHua cdnaHua

CraHpapT

32-125.1

+ | ANSI (Tun G)
v |JIS (Tun J)
+ | ANSI (Tun G)

v [JIS (Tvn J)
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32-200.1

32-125

NBG, NBGE, NKG, NKGE

TunoBsow paa
HacocoB
Grundfos

YyryHHbIN Hacoc

Hacoc u3
HepxaBelowen
ctanu

Tun

CraHpapTt

cdnaHua cnaHua

Tun

CraHpgapTt
cdnaHua dnaHua

Kop onsa
cso6oaHoro
c¢dnaHua,
KOTOpbIN
Henb3s
noBepHYTb

BcacbiBawowmumn
natpy6ok
HanopHbi natpy60ok

32-160

50-32-125.1

+ |ANSI (Tun G)
v |JIS (Tun J)

32-200

50-32-125

32-250

50-32-160.1
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250-200-400

250-500

F - F - - - - -

250-200-450

F = dpmkcnpoBaHHbI hnaHeu.

L = cBoboaHbI cnaHew, 4yryH
GGG50-EN-GJS-500-7 unu HepxaBetoLlas ctanb
1.4408.

300-250-350

300-250-400

300-250-450

300-250-500

'
m| T T MM T M My M T | T T My M| m T my| | my Ty o

350-300-305

F F

F = dukcrpoBaHHbI hnaHew,.
L = cBo6opaHbIf naHel, yyryH GGG50-EN-GJS-500-7
nnun Hepxasetwas ctanb 1.4408.

R MakcvumanbHo pgonyctuMmoe gaBneHusa Ansg Hacoca cocTaBnder 25

6ap.
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Hacocbl 6e3 PWIS

Y10 o3HauvaeT PWIS?

PWIS - BellecTBa, ocnabnsaiwlimMe cmadympaHne
KpacsaLwmnxX NMMrMeHToB.

TepMuH ncnonb3dyetcda anda onncaHuda BellecTs,
KOTOpbl€ NOAaBNAKT Uik paspyLiaT CnocobHOCTb
Kpackn npununatb K NOBEPXHOCTAM.

Cpepna 6e3 PWIS rnaBHbIM 06pa3omM Heobxoanma B
aBTOMOGMIbHOW NPOMBILLSIEHHOCTM U B MOKPACOYHbIX
uexax.

NMocnepncrteue Bosgencteua PWIS

HexenaTtenbHblM nocneacTemem npucytcteus PWIS
SABNSAETCA TO, YTO Kpacka Unn NoKpbITUE HE MOTYT
3aKpenuTbCs Ha yyacTkax obpabaTeiBaeMoro n3genus,
3arpsisHeHHbIX PWIS, 4To npnBoguT K BO3HMKHOBEHMIO
HenpurNAgHbIX Kpyrnbix "KpatepoB" unn "BMATUH" Ha
OKpaLleHHOW NOBEPXHOCTU UMK MOBEPXHOCTU C
NokpbITEM. NOBEPXHOCTb C NOKPbITUEM,
3arpsasHeHHaa PWIS, 6yaet Boirnagetb Tak. 3710
npumep TSXxenon opmeol.

TMO6 3343 5114

Puc. 94 TNpumep NOBEPXHOCTU C NOKPbITUEM,
3arpsisHeHHon PWIS

TpeboBaHus 3aKa34yMKoOB

B GonblunHCTBE cry4aeB NpOCTO 3aKa3biBaloT HAacoC
0e3 KpeMHMEBbLIX KOMMOHEHTOB. Ha camom gene
nocTynatT 3anpockl Ha Hacockl 6e3 PWIS, Tak kak
KPEMHUWI HE eAUHCTBEHHOE BELLEeCTBO, KOTOPOEe MOXET
NpenaTCTBOBaTbL HAHECEHWIO KPACKU UMW NOKPbITUS.
OcHoBHbIMK BewlecTBaMn PWIS aBnaoTCs CUNMUKOHDI,
napadguHbl, ocobble cTeapathl, Macna u cmasku. A3
OpYyrux BeLeCcTB MOXHO BblAeNUTb rpaduT (Hanpumep,
U3 KapaHzallewn), Apyrme CMHTETUYECKNE MaTepuansl,
He cogepxXalume KpemHun, Hanpumep, NMTOI, Bock n
Tarnbk.

GRUNDFOsS %

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

Yto penaet Grundfos gna cospaHusa
HacocoB 6e3 PWIS?

Hawwn ncnonHeHuns HacocoB NB, NBG, NK, NKG 6e3

PWIS BbINOMHEHBI B COOTBETCTBUM C TaKUMU XKe

cTpornmm TpeboBaHMAMM, Kak U Anst aBTOMOOUNbHOM

NPOMBbILLMIEHHOCTU, YTO UCKMoYaeT noboe

BMeLLATenbCTBO B KpUTUYECKNE onepauumn m

npoueccsbl.

Hacocbl NB, NBG, NK, NKG npoBepeHbl Ha Hanudne

PWIS.

Bbino caenaHo cneaytowee:

* Yt06bI NPpOBEPUTL M YOEeanTbesa B otcyTcTBUM PWIS,
getanu, KOHTaKTUPYLWME C XXUAKOCTbIO UK

BO34YyXOM 6bInn UCMbITaHbl B COOTBETCTBUU C
Hopmon VW PV 3.10.7.

» [eTtanu, Ha KOTOpbIX GbINN 0GHAPYXEHbI BeLLecTBa
PWIS, a Takke geTtanu, KoTopble BblAENSNN Takne
BellecTBa BO BpeMsi paboTbl, 6binn 3aMeHeHbI
anbTepHaTUBHBLIMU KOMMOHEHTAMW, He
cogepxawumm PWIS.

Mpwn cbopke Hacoca NHCTPYMEHTbI U pacXoaHble

MaTepuansbl, Takue Kak CMa3oyHble MaTepuansl 1

MblNbHasA BoAaa He copgepxart PWIS, nanee cnegytor

cneumnanbHble npoueaypbl 06paboTku.

McnbitaHne HacocoB NB, NBG n NK, NKG 6e3 PWIS
npoBoAnTCS Ha 06bIMHOM 06opyaoBaHUK ANis
NpoBeAeHNS 3aBOACKNX UCMbITaHUNA.

lMepen yknagkown onst OTrpy3ky roToBbIV NPOAYKT
3aBopayvMBaloTCs B cneunanbHble NnacTUKoBbIe
nakeTbl, He cogepxawme PWIS.

Kaxnblh Hacoc 6e3 PWIS noctasnsetcs ¢
"CepTtudumkatom Ha Hacoc 6e3 PWIS" - Homep
npogykTta 98535593.

Mpumeuvanue: KomnaHus Grundfos He HeceT
OTBETCTBEHHOCTM 3a nocneaytoLlee 3arpasHeHue
PWIS npu obpaboTke npogyKkuun Bo Bpems
TPaHCNOPTUMPOBKMW, XPaHEHUSA N AaNbHENLero
Nonb30BaHUs.



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

MogenbHbIn psig HacocoB NB, NBG, NK,
NKG 6e3 PWIS

Bce TUnopasmMepbl Hacoca

KoHcTpykumusa Hacoca
NB NBG NK NKG

XKécTkaa mydTa . . - -
MydTa ¢ npocTtaBkow H/A H/O . .
YnnotHeHue Bana BQQV . . . .
Konbuesoe ynnotHeHne FKM . . . .
E-Hacocbl - - - -
Hacocbl ATEX - - - -
[ynnekcHas ctanb H/a H/a - -
KpoHwTenH noawmnHuka c
MacrsiHOM CMaskom Hia Hia . .
Kamepa mynstunnukaropa H/o H/O - -
[osnpoBoyHasa cuctema H/O H/O - -
Oatuumkmn PT 100 H/Aa H/g - -

e =[la

- =Het

H/A  =BapuaHT HefoCTyneH ANS 3TON KOHCTPYKLMUM Hacoca

Mcnonb3yloTest TonNbko anekTpoasuratenu Siemens
IE3, 50 'y, ¢ TMNnopa3mepom [0 225 BKAOYUTENBHO, C
unKkcnpoBaHHOW YacToTomn, 6e3 KpeMHMeBbIX
KOMMOHEHTOB.

Kak 3akasatb Hacoc 6e3 PWIS?

Hacocbkl NB, NBG, NK, NKG 6e3 PWIS moxHo
3akasaTtb, 06paTUBLUNCL B NPEACTaBUTENBCTBO
Grundfos.

3anacHble yacTu
,U,OCTyI'IHbI cneagywuine 3anacHble YacTu:

Bce Tunopa3smepbl Hacoca

KoHcTpykumsa Hacoca
NB NBG NK NKG

YKécTtkaa mydTa . . - -
MydTa ¢ npocTtaskon H/Aa H/g . .
YnnoTtHeHue Bana BQQV . . ° .
Konbuesoe ynnotHeHne FKM . . . .
e =[la
- =Hert

H/Q  =BapunaHT HegocTyneH Ans 3ToW KOHCTPYKLUWUW Hacoca

Homepa nPOAYKTOB MOXHO HaWTW B KaTanore
KOMMNIEKTOB AA CepBUCHOIO 06CJ'Iy)KVIBaHVIF|.

GRUNDFOS %%
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8. UIcnonHeHunna E-HacocoB

Hacocbl NBE, NBGE, NKE, NKGE
6e3 paTuumka

TMO06 7263 3316
TMO07 2889 4318

TMO07 2890 4318
TMO06 7262 3316

Puc. 95 Hacockl NBE, NBGE, NKE, NKGE 6e3 gatuuka

Ovana3oH paboyunx xapakTepucTuk

P H
[kPa] | [m]
1000 -1 100
800 80
600 60
500 50
400 40

3004 30

2004 20

1004 1
80

60 -
50 -
40

{
\
)

/

w B OO © O

30

56 8 10 15 20 30 40 5060 80100 150 200 300 400 600
Q[meh]

T T LIS N T T L T
2 3 4 5678 10 20 30 40 5060 80 100 Ql/s]

TMO07 3015 4518

Puc. 96 [OuanasoH xapaktepuctuk E-HacocoB

Pacxon: Lo 500 M3/yac
Hanop: 0o 90 m
Temnepatypa XnaKoCTu: Ot -25 po +140 °C
MakcumansHoe paboyee 25 6ap

nOaBneHue:

KoHcTpyKUuA

Hacocbkl NBE, NBGE, NKE, NKGE ocHoBaHbI Ha
ctaHgapTHbix Hacocax NB, NBG, NK, NKG. OcHoBHbIM
oTnnumnem asndetca anektpogsuratens MGE.
OnekTtpoasuratens MGE ocHalleH BCTPOEHHbIM
npeobpasoBaTerieM 4acToThbl, B KOTOPOM UCMOMb3YyeTCs
nepemMeHHas 4YacTtoTa BpalleHus Ans aBTOMaTn4ecKom
agantaumm Npon3BOAUTENbHOCTU K TEKYLLNM
yCIOBUSAM.

Bce Hacocbl ¢ 2-NOMnOCHbIMY 3neKTpoaBUraTensimm
MoLLHOCTbIO Ao 11 KBT 1 4-nontocHbIMU
anekTtpogsuratensmu go 7,5 kBT ocHawatotcs
anekTpoasuratensmm MGE ¢ nOCTOSHHbIMM
MarHuTamu, aHeproaddeKkTMBHOCTbIO knacca IES
cornacHo TpeboBaHuam IEC 60034-30-2.

GRUNDFOsS %

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

MopenbHbin psap E-gBuratenen
(anekTpoaBuratenu MGE)

Kon-Bo P2 [kBT]
nonto- Kr:;cc 0 1 0
cos e RZT 23 TSR T e s ¥
IE2 L R
2 IE3 - - - - - - - - - - e e o
IES - - e e e e e o o o - - -
IE2 - - - - - T
4 IE3 - - - - - - - - - e e - -

IE5 e o o o e o o o o - - - -

He knaccuduumpytotes no IE

Mpumeyanne: Hacocbl NBE, NBGE, NKE, NKGE He
obopyayoT 4aTYMKOM Ha 3aBO4E-U3roToBUTENE.

Oco6eHHOCTU U NpenmyLlecTBa

AnekTpoaBuraTesnb C perynmpyemMoi 4acToTom
BpaLLeHNst CO CBOMMM 0COGEHHOCTAMM AaeT
cnepytoLme NpermMyLLecTBa B HACOCHbLIX YCTAHOBKaX:

» 3HeprocbepexeHue;
* ynpaBneHue NpoLeccomMm;
* [ONOoNHUTErNbHble (YHKUUK,

* OTCYTCTBUE HEOOXOAMMOCTM BO BHELUHENW 3aliuTe
anekTpoaBuraTens;

* BbICOKasi CKOPOCTb NO3BOMNSET 4OCTUYL Gonee
BbICOKOW NPON3BOAUNTENBHOCTU C JAHHbIM HACOCOM,
YyeM B CIyyae C TEM e HacOCOM CO CTaHAapTHbIM
aCWHXPOHHbLIM ABUraTenem;

* YMEHbLUEHHbIN rnapaBnuyeckuii yaap narogaps
yBENUYEHHOMY NMepuoay NMHENHOro HapacTaHus;

* HWU3KME NYCKOBbIE TOKW.



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

Mpumepbl NpUMeHeHUA

[aHHble Hacocbkl NPUroAHbl Anst NPUMEHEHWI, B
KOTOPbIX HEOBXOAMMO KOHTPONMpPOBAaThb AaBreHue,
Temneparypy, pacxog unu gpyrue napameTpbl Ha
OCHOBaHWM CUrHamNoB gaTymka, Haxoaswerocsl B
Kakon-nmbo TOYKe CUCTEMBbI.

BcTpoeHHas perynupoBka 4acToThbl BpalleHust
no3BossieT Hacocy paboTaTb B Mto6on paboyelt ToUke C
yacTtoTon BpawleHus ot 25 % ao 100 %.
Mpon3BoaMTENBLHOCTL NOACTPaANUBAETCA NoA TEKyLLNE
yCInoBus - 3HepronoTpebneHme octaeTcs
MUHUMaIbHbLIM.

3HauveHue 100 % Ha rpaduke COOTBETCTBYET KPMBOW
Hacoca ¢ anekTpoasurarenem 6e3 4acToTHOro
npeobpasoBarens.

H
[m]
100 %
[«2]
25 % 3
©
5
0 3 S
0 Q [m°y] E
Puc. 97 Pabouuii gnanasoH HacocoB NBE, NBGE, NKE,
NKGE

B npepenax paboyero ananasoHa Hacochbl ¢
anekTpogsuratenem MGE moryT paboTtaTb ¢ YacToTon
BpaLlieHus go 110 %.

H ‘ [ I
(m)[ 110 % i

—[h— —| 109 9 | [ Q=451m/h _|
60 ‘ =S 107% A

100 % =100%  —|

2 1105 % !
50 — D, 103 %
01%

40 \), 00 %-—|

30

20

TMO05 9472 3913

0 5 10 15 20 25 30 35 40 45 50 55 60 Q(m3h)

Puc. 98 T[lpumep pacwmpeHHoro gnanasoHa
npoussoauTensHoctn Ao 110 % B pamkax
paboyero gnanasoHa

PaclwunpeHHbIi Anana3oH obecnevnBaeTcs nytem
onTMMM3aLUK NporpaMMHoro obecneveHns, Kotopoe
3ajaeT MakcMMmarbHYH NMPOoM3BOOUTENBHOCTb
nsuratena MGE ontumanbHbIM cniocobom. B
pesynbrate E-Hacoc moxeT obecneynBatb
NOBbILLEHHbIA HANOp 1 pacxod C TEM e ABuraTenem.
Kpusble B katanorax HacocoB NB, NBG, NK, NKG
NMoKa3bIBaOT TONbKO HOMUHAIbHYI0 XapaKkTepUCTUKY
100 % Q-H y HacocoB co cTaHAapTHbIM ABUraTenemM.
MHdopmaumto 0 paclumpeHHoOM guanasoHe
NPOV3BOANTENBHOCTM MOXHO nony4nTtb B Grundfos
Product Center.

Ctabunusaumsa HecTabunbHbIX KPUBBbIX
XapaKTepuCTUK Hacoca

YT1o Takoe HecTabunbHasa KpuBasa Hacoca?

Ecnun kpuBas xapakTepucTuk Hacoca nepecekaet
KPVBYIO CUCTEMBI ABaXAbl C OANHAKOBbLIM AaBNeHnemM,
HO Mpu pa3HoOM pacxofe, AaHHas Kpusas
XapaKTepuCcTuK onpegenseTcs kak HectabunbHas. Cwm.
puc. 99. MaeHbIM 06pa3om aTa npobrnema BO3HMKaET
B CMCTEeMax C MNII0CKON XapakTepUCTUKON, MOCKOMbKY
3TO He MO3BONSAET yNpaBnsaTb HACOCOM NO pacxoay,
KOTOPbIN HUXE pacxofa B BEPXHEN TOYKE KPUBOW
XapakTepuCTUK.

YT1o6bI Ny4yLue 3TO NOHATbL, PACCMOTPUM MPUMEPbI
KOHKPETHOW CUTyaunu.

H A
Mnockas
XapakTepucTuka
MpoTuneo- _ cucTemsl
faeneHve | __——

HectabunbHas
KpvBas

TMO3 8516 1707

Puc. 99 ®opma cTaHgapTHOW KpUBOW XapaKkTepuUcTmK
Hacoca 1 NII0CKOW XapakTePUCTUKUA CUCTEMBI
npvBeayT K HecTabunbHoun paboTe.

GRUNDFOS %%
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Kak CTaGMHMSMPYETCH HecTabunbHas KpuBas
XapakTepuctTuk Hacoca?

E-gBuratens MoxeT ctabunmampoBaTb HECTaOMMbHYIO
KpVBYHO XapaKTepUCTUK Hacoca B 06nacTu HU3KOro
pacxoga nyTeM noBblLUEHUS YacToThl BpalweHus. Ha
puc. 100 nokasaH NnoabeM KpMBOW B AaHHOW obnacTu.
Mo mepe yBennyeHusa pacxoga E-geuratens
NOCTENEeHHO CHWXaeT YacToTy BpalleHus A0
HOpPMarbHOW YacTOTbl, NPOM3BOAUTENBHOCTbL Hacoca
Oynet cnefoBaTh 3a KPUBOMW XapaKTepPUCTUK
CTaHAapTHOro Hacoca.

H A CtabunusmpoBaHHast kpusas

XapaKkTepucTuk Hacoca

HectabunbHas kpuBasi xapakTepucTmk
cTaHfjapTHoro Hacoca

Q

TMO05 2434 5111

Puc. 100 KpuBas xapakTepucTuk Hacoca co
cTabununsnposBaHHbIM paboyrm AnanasoHoM

Ha pwuc. 100 nokasaH Hacoc ¢ HecTabunbHbIM paboynm
avanasoHom npu 50 Mu. Ang ctabunusaunm paboTol
E-oBuratenb noBblaeT BbIXO4HYO YacToTy Ao,
Hanpumep, 58 'y B 06nactu ¢ HU3KUM PacxoLoM.

LUenb n npeunmyujecTtBa

Llenb ctabununsaunm Hacoca 3aknoyaeTcs B TOM,
4yTOObI 06ECNEYNTE HOPManbHOE yrpasrneHue no
Bcemy paboyemy gmanasoHy. [pn aTom gocturaetcs
NOSNIHOCTbLIO cTabunbHasa paboTa gaxe nNpy HU3KOM
pacxoge. 3TO NO3BOMSIET UCNOMb30BaTb COBPEMEHHbIE
BbICOKO3(P(EKTUBHbIE HACOCHI B CUTYaLMsIX, Koraa
WHbIM cnocoboM 3TO caenaTb HEBO3MOXKHO.

MpumeHeHne

Kak ynomuHanoch Bbille, B CUTYyaLUsiX C BbICOKUM
NpOTUBOAABMNEHMEM U NIOCKON XapaKTEPUCTUKOM
cMCTeMbl BO3MOXHa HecTabunbHas paboTa,
Hanpumep:

* nepekavmBaHve BOAbl B BOAOHAMNOPHYIO GaLLHIo;
* noanuTka KoTna.

MpumeyaHue: Hacoc 6ynet pabotate Ha 6onee
CUHXPOHHOW CKOPOCTU B 06nacTu HU3KOro pacxoaa,
YTO MOXET NOBMUATH HA YPOBEHb NPOU3BOAMMOIO
wyma.

®yHKuMA gocTynHa NMbo B 3aBOACKUX HACTpoMKax,
nnbo MoXeT GbIThb 3arpykeHa nosxe B BUAE
OOMONHUTENbHOro (hanna KoHdurypaumm yepes
nporpammy Grundfos PC Tool E-products.

HacTtpowka

®PyHkumna "Ctabunusaumnsa HecTabunbHbIX KPUBBLIX
XapakTepucTUK Hacoca" MoXeT ObITb yCTaHOBMNEeHa
yepes hann KoHUrypaumm, 3arpy>xeHHbln B
ycTpowcTo Yepe3d Grundfos PC Tool E-products.

GRUNDFOsS %

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

Hacoc pa6oTaeT Ha npegene MOLWHOCTH

YTto 3HauUT Hacoc paboTaeT Ha npegene
MOLHOCTN?

Koraa Bo Bpemsi paboTbl Hacoc BbigaeT
MaKC/MMarbHYI0 MOLHOCTb Ha Bany anekTpoasuratens
(P2) Bo Bcem gnana3oHe Npou3BOAUTENBHOCTM OT
3aKpbITOroO KnanaHa Ao MakcumarbHOro pacxoaa,
cyuTaeTcs, 4To OH paboTaeT Ha npefene MOLHOCTY.

PacwunpeHHbIn pabounii gnanasoH (pyHKums
npumeHeHa)

H )

Kpusast mowHoctu ans E-Hacoca,
paboratoliero Ha npegene
MOLLHOCTH

KpuBasi MowHOCTH
ctaHgapTHoro E-Hacoca

TMO03 9187 3507

Puc. 101 KpuBble MOLHOCTM CTaHAAPTHOrO Hacoca n
Hacoca, paboTalLLero Ha npegene MOLWHOCTH

Lenb n npeumyiiecTBa

[daHHasa dyHKUMS OCHOBaHa Ha TOM, 4YTO 4YacTo
cTaHaapTHbIM E-Hacoc He MOMHOCTLIO HarpyxaeT
anekTpoasuratens MGE Bo Bcem paboyem gnanasoHe.
HacTtpous anektpoasuratens MGE Ha nocTosiHHyt0
paboTy ¢ MakcMManbHOW MOLLHOCTbLIO, HE3aBUCUMO OT
Harpy3ku, MOXHO pacLUMpUTb AnanasoH
NPOV3BOAMTENBHOCTM Hacoca 6e3 neperpysku
anekTpogsuratens MGE. Cwm. puc. 101.

JaHHas dyHKUMS faeT cnepyroLwmne npakTuyeckme

npenmyulecTtea:

+ [ranasoH AaBneHust Hacoca MoXeT BbITb yBenuyeH
npu HU3KOM pacxope 6e3 ncnonb3oBaHusa bonee
MOLLHOrO anekrtpoasurartend, npu ycrosumn, 41o
KOHCTPYKLUNA HAacoCa CMOXET BblAepXXaTb 3TO
[AaBneHue.

* B HekoTopbIx cryyasx Hacoc MOXeT 6bITb OCHaLLEeH
3aneKkTpoaBuUraTeneM MeHbLUEN MOLLHOCTU, YEM
COOTBETCTBYIOLLMI CTAHOAPTHBIN HAacoc, ecnu
E-Hacoc umeeT ouKcMpoBaHHbIN pabounii
AmnanasoH npu HU3KOM pacxope.

OTa yHKUNS AOCTYMNHa ANSA cregyloLmnx

TMNOpasMepoB HACOCOB:

Hacocbl ¢ TpeXCbaBHbIMVI aneKkTpoaBuratTensamMmum

2-nontocHble 4-nontocHble
[kBT] [kBT]

0,75-7,5 11-22 0,55 -7,5 11-18,5

MpumevaHune: 31a dyHKUMS gocTynHa nubo B
3aBO/ICKMX HacTpolikax, nnbo cdann koHpurypawumm
MO>HO 3arpy3uTb Ha YCTPOWCTBO B AanbHENLLIEM C
nomouwbto Grundfos PC Tool E-products.



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

MpumeHeHne

[aHHasa dyHKuMa Hanbonee YyacTo Ucnonb3yeTcs B
obnacTax NpUMeHeHNs C OTHOCUTENbHO HU3KUM
pacxof4oMm Mo OTHOLLEHWIO K HOMUHaNbHOM
Npou3BOAUTENBHOCTK, rae Tpebyemoe MakcumarnbHoe
AaBfneHne CoOTBETCTBYET MakCMManbHOMY AABNEHMIO,
KOTOpOe MOryT BblAaTb 3NeKTpogBuUraTenb U Hacoc.

MpvMepbl NPUMeHeHUS:

* MOEYHble CUCTEMbI U CUCTEMbI OYUCTKMU;
* OpoLleHue;

* noanuTka Kotna.

OnucaHwue

[aHHasa dyHKUMA B OCHOBHOM NpUMEHUMa B ABYX
obnactax:

MoBbIwWeHHOe faBneHne

Ha puc. 102 nokasaH pabouunii guanasoH
ctaHpgaptHoro E-Hacoca (50 'y) ¢ paclumpeHHbIM
OnanasoHOM JaBMneHUI, NoMNy4YeHHbIM B pe3yrnbrare
npuMmeHeHus yHkumm "paboTbl Hacoca Ha npeaene
MOLLHOCTH".

MakcumanbHas npoOn3BOONTENTBHOCTbL NpU paGOTe Ha
npegene MOWHOCTH

MakcmmanbHas kpuBasi MOLLHOCTU Npu paboTte
Ha npegernie MOLHOCTU
KpuBasi MoOLLHOCTW AN cTaHgapTHOro

H ‘/ LOunarpamma xapakTepuctuk ctaHgapTHoro E-Hacoca
~ ~

Q
f A Bb|xop.H4ﬂ yacToTa npu paboTte Ha npeaene
mMoLHoCTU

BbixogHasi YacTtoTa ansa ctaHgapTHoro E-Hacoca

l » Harpyska

TMO3 8614 0315

Puc. 102 CtaHpgapTHas kpuBas NpoM3BOAUTENBHOCTH U
KpuBas NPon3BOANTENBLHOCTU C PyHKUMEN
paboTbl Ha NnpeAene MOLLHOCTH

OnekTtpogsuratens MGE yctaHoBneH Ha Gonee
BbICOKYIO YacTOTy BpaLlleHnst (fyaxc), YEM
HOMMWHanbHas YacToTa BpalleHus Hacoca. JTo
npvBoauT K 6onee BbICOKOMY AaBIEHWIO NPY 3aKPbITOM
KnanaHe 1 HU3KOM pacxopge.

Hacoc 6yget paboTaTtb C NOBLILEHHOW YacTOTOM
BpaLeHns (fy,axc) AO TEX NOpP, NoKa He ByaeT
OOCTUIHYT pacxof, Npu KOTOPOM 3feKTpoaBUuraternb
OyaeT 3arpy>eH Ha NosiHyt MOLWHOCTb. B criyvae
JanbHenwero yBennyeH1s pacxoga, 4acrtora
BpallleHMs anekTpoaBuraTensi NoHMXxaeTcsl, YToObl He
[OMNyCTUTb NPEBLILEHUS HOMUHANBbHOW MOLLHOCTMU.

MpumeuaHue: Hacoc 6yaeT paGoTatb ¢
NpeBbILLIEHNEM CUHXPOHHON CKOPOCTU B 30HE HWU3KOTO
pacxofa, YTO MOXeT NOBMWSATb Ha YPOBEHb
NMpOV3BOAMMOrO LUYyMa.

YMeHblueHMe MOLWHOCTU ABUraTens

Ha puc. 103 nokasaH pabouunii ananasoH
ctaHaapTHoro Hacoca 50 Ny ¢ dyHkumen "paboTbl
Hacoca Ha NoJHy MOLLHOCTL", 3aA4eNCTBOBaHHOM ANd
onTUMU3auun NPoM3BOAUTENBHOCTM HAcoca B
3aBUCUMOCTM OT MOLLHOCTM 3feKkTpoaBuraTens.

Hacoc, paboTatowuii ¢ HU3KMM pacxodom npwu
OTHOCUTENbHO BbICOKOM AaBneHum (1), MOXeT 6bITb
OCHalLeH anekTpoaBuraTenieM yMeHbLUEHHOW
MOLLHOCTW C HOMWHANbHOW MOLLHOCTbIO,
COOTBETCTBYHOLLEN JaHHOMY paboyeMy ananasoHy.
Mpun 6onee BLICOKOM pacxofe U OTHOCMTENBbHO HU3KOM
AaBneHun (2) anekTpoaBuraTenb NOHMXKAET YacToTy
BpaLleHus B criyvyae npeBblleHUs NPeaenbHOro
3Ha4YeHMs MOLLHOCTM U cneayeT 6onee KpyTo KpuBOW
B COOTBETCTBUM C AOCTYMHOW MOLLHOCTbIO.

Pa6ouunn gnana3oH npu HU3KOM
pacxone

MakcumanbsHas kpusas
MOLLHOCTM npu paboTte Ha
npeaene MoLHOCTU

Kpusasi notpebnsemon
MOLLHOCTM Hacoca

Ecnu Hacoc
notpebnser 6onbLue
MOLLHOCTU, YeM
MOXET BblAaTb
anekTpoasuraTesnbs
HabnwogaeTtcs
CHUXeHne
Npou3BOANUTENBHOCTU

TMO03 8615 2007

1 2 Q

Puc. 103 CraHpapTHas kpuBasi pabounx xapakTepucTuk un
KpvBasi Npy NOHWXEHHOM Mnpefene MOLHOCTH

Bbi6op Hacoca n anekTpoaBuratena MGE

Mpu nogbope Hacoca u anekTpoaBMraTensa HUKakux
0co6bix TpeboBaHuii HET. Ecnu Hacoc CnuLiKkom
KpYnHbIN, anekTpoasuratens MGE npocTto cHuxaet
YacTOTY BpaLLeHus, TEM CaMbIM CHMXasd
NPOM3BOANTENBHOCTb Hacoca, cMm. puc. 103.

HacTtpoiika

®yHkuusa "Hacoc paboTtaeT Ha NOMHY MOLWHOCTL"
MOXeT BbITb YCTaHOBMEHa Yepe3 dpain KoHurypaumu,
3arpyxeHHbli B yctporncteo 4yepes Grundfos PC Tool
E-products.

GRUNDFOS %%
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Mpoune npumeHeHUn

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

O6nacTb NpUMeHeHUs

BbiGepute cnepytownin pexum
ynpaBneHus

Tun Hacoca

B cuctemax ¢ oTHOCUTENbHO GoNbWMMK NOTEPSMU AaBNeHNs B
pacnpefenutenbHbIX TpyGonpoBogax u B cUcTemMax KOHAWLMOHUPOBaHUSI
BO3AyXa W OXNaxaeHus.

* [1BYxTpyGHblE CMCTEMbI OTOMMEHNS C TEPMOPETYNMPYIOLLMMN BEHTUNAMM:

— € pacnpegenuTenbHbiMu Tpy6onpoBoaamMu GonbLUIOR NPOTSHKEHHOCTH;

— ¢ 6anaHCcHpoBOYHBLIMU KnanaHamu CUIIbHO APOCCENMPOBaHHbIX
TpybonpoBoaos.;

— C perynsiTopamv nepenaga AaBneHns;

— CO 3HaYMTENbHbLIMU MOTEPAMMU AABMNEHNS B OTAENbHbIX 3NIEMEeHTax CUCTEMbI,
onpepenstowmmmn obwuin pacxon oAbl (HanpvmMep, B KOTne,
TennoobMeHHWKe 1 pacnpeaenuTensHom Tpybonposoge 40 NeEPBOro
OTBETBIIEHUS).

* Hacocbl nepBnYHOro KOHTypa B CMCTEMAaX CO 3HAYUTENbHbIM NageHnem

[aBrneHns B NepBNYHOM KOHTYype.

* CucTeMbl KOHAVLMOHNPOBAHUS BO3AYXa:

— ¢ TennoobmeHHnkamu (aHkonnamm);

— C oxnaxpaawowmmmn 6ankamu;

— C oxnaxgaroLMmmn NoBEPXHOCTSIMU.

MocTosiHHbIV Nepenazg AaBneHust
(maTyvk nepenapa AaBnNeHUst HAXOANUTCS
B cucTeme)

Bce

B cuctemax c oTHoCUTENbHO HeGONbLWINMMK NOTEPSAMU AABIEHNS B
pacnpegenuTenbHbix TpyGonpoBoaax.
« [ByxTpybOHblE CUCTEMbI OTONMEHNS C TEPMOPETYNMPYIOLLMMUN BEHTUNAMMU:

— B CUCTEMax C eCTECTBEHHOW uMpKynsaumen;

— C He3Ha4yUTenbHbIMW NOTEPAMU AABNEHNSA B OTAEMNbHbBIX 3NeMeHTax
cucTeMbl, onpeaensiowmx obLWwmn pacxo Boabl (Hanpumep, B
HarpeBaTenbHOM KOTNe, TennoobMeHHuke 1 pacnpeaenuTensHoM
TpybonpoBoae NepBUYHOTO KOHTYpa) nnm

— nepeobopyaoBaHHbIX AN CUMbHO Pa3BETBIEHHbIX CeTen (Hanpumep, Ans
LieHTPan1M3oBaHHOro TennocHabXeHus).

* CucTeMbl oTONMEHNs Tuna "Tennblin Non" ¢ TepMoOperynupyoWmMMm BEHTUNSAMMN.

. O,D,HOprGHbIe CUCTEeMbl OTONNEHUA C TepMoperynmpyrwmnmmn Knanadamu nnm
GaﬂaHCMPOBOHHbIMM KnanaHamu prﬁOI’IpOBO,Cla.

* Hacocebl NepBUYHOrO KOHTYpa B CUCTEMaXx C He3HaynTelNbHbIM NageHnem
AaBneHusa B NepBUYHOM KOHTYpe.

[NocToAHHbLIN Nepenaj AaBneHns

HA

Bce

B cuctemax ¢ NOCTOSIHHOIM XapakTepUCTUKOW CUCTEMBI.
Mpumepbi:

* 0AHOTPYGHbIE CUCTEMbI OTOMNMEHUS;

* LUYHTbI KOTMOB;

* CUCTeMbl C TPEXXOA0BLIMU KnanaHamu;

*  peumpKynsuus ropsiyeit Boabl.

HA

*
Q

Bce

MocTosHHBIN Nepenag Temneparyp

HA

‘.
Q

1,1 -11 kBT, 2-nontocHble
0,55 - 7,5 kBT,
4-nontCHbIN

Ecnun ncnonb3ayeTcs BHELIHUI KOHTPOSIEp, TO HACOC MOXET Nepeknio4aTbcs ¢

O[HO NOCTOSIHHOW XapaKTepPUCTWUKN Ha APYryto B 3aBUCUMOCTMN OT 3HaAYEeHUs

BHELLUHEero curHana.

Takxe BO3MOXHO NMepekrnioyeHne Hacoca B PeXnM aKcnnyatauum B COOTBETCTBUN

€ MaKcuManbHOWM UMM MUHUMAIbHON XapaKTepUCTUKOA:

* Pexum paboTbl N0 MakcMManbHOWM xapakTepucTuke cneagyeT BbibvpaTtb B
nepuopabl, koraa HeobxoanM MakCMMarbHbIA pacxop.
Takon pabounii pexum, K NprMepy, MOXET NPUMEHSTLCS B MMKOBOE BpeMsi
notpebnexns ropsyen BoAbl.

¢ Pexum paboTbl N0 MMHUManNbHON XapakTepucTuke crepyeT BolbupaTts B
nepvopasbl, koraa Heo6xoAuM MUHUMATbHbIA pacxop.

[NocTosiHHaa xapakTepucTuka

Hl

Bce

B cuctemax, roe TpebyeTcsi NOCTOSIHHBIN pacxos, He3aBMCUMMO OT NaaeHust
naBneHus.

Mpumepsbl:

* yunnepbl ANS KOHAWLMOHMPOBAHWA BO34YyXa;

* OTOMUTENbHbIE NOBEPXHOCTY;

* C oxNnaxaamLwmnmMm NoBePXHOCTAMMU.

Bce

GRUNDFOsS %



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

O6nacTb NpUMeHeHUs

BbiGepuTe cneayowum pexum
ynpasneHus

Tun Hacoca

B cuctemax, roe TpebyeTcs NOCTOSIHHBIN YPOBEHb XWAKOCTU B pe3epByape,
He3aBMCMMO OT pacxopa.

Mpumepsi:

* pesepByapbl C TEXHUYECKOW BOAON

* pe3epByapbl AN KOHAEHcaTa KOTOB.

[MOCTOSIHHBIN YPOBEHb

\L
"Q

1,1 -11 kBT, 2-nontocHble
0,55 - 7,5 kBT,
4-nonoCHbIN

B cuctemax ¢ Hacocamu, paboTatowmmmn napannensHo.

DyHKUMA paboThl C HECKOMBKMMU HAacocaMu NO3BONSIET yNpaBnaTb OAUHAPHLIMU
Hacocamu, NOoAKNIOYEeHHbIMM NapannensHo (aBa-yeTblpe Hacoca), 6e3
NPUMEHEHNS BHELLHUX perynstopoB. Hacockl B cucteme, cocTosillen n3
HEeCKOMNbKNX HACOCOB, B3aVMOLENCTBYIOT ApYr C APYrOM NOCPEACTBOM
6ecnpoBogHoro coeanHeHnss GENlair unu nposogHoro coeguHeruss GENI.

MeHto "Assist" ("[JononHutenbHble
HacTponkn") u dyHkumio "Multipump
setup" ("HacTtpowka paboTbl ¢
HecKonbkumu Hacocamm").

1,1 -11 kBT, 2-nontocHble
0,55 - 7,5 «kBr,
4-nontoCHbIN

GRUNDFOS %%
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Hacocbl NBE, NKE cepun 2000 c
3aBOACKMMM gaTyuMKaMu nepenaga
AaBneHus

e}
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e}
2
S
=
=
Puc. 104 Hacocbl NBE, NKE cepun 2000
Onana3oH pa60‘-IVIX XapaKTepncTuk
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Puc. 105 [uana3oH xapaktepuctuk E-HacocoB
Pacxoa; Lo 420 m3/y
Hanop: 0o 80 m
Temnepatypa XUAKOCTU: ot -25 go +140 °C
MakcumanbsHoe paboyee 10 6ap

nasneHune:

GRUNDFOsS %

TMO7 2519 3918

TMO07 3014 4518

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

KoHcTpykuus

Hacocbl NBE, NKE cepun 2000 ocHoBaHbI Ha
cTaHaapTHbix Hacocax NB, NK. maBHbIM oTnu4nem
apnsaeTca anekTpoasuratens MGE v ycTaHOBMNEHHbIN
Ha 3aBoAe OJaTyuK nepenaja gaBneHus ong
HernpepbIBHOW perynupoBKy AaBreHus n pacxoaa.
Hacocbl ¢ 2-nontocHbIMK anekTpoaBuratensMmm
MoLLHOCTbIo Ao 11 KBT 1 4-nontocHbIMU
anekTtpogsuratensamu go 7,5 kBT ocHawatoTtca
psuratenamm MGE Grundfos ¢ nocTossHHbIMU
MarHuTamu, aHeproaddekTMBHOCTbIO knacca IE5
cornacHo TpeboBaHuam IEC 60034-30-2.
MopenbHbI psii HACOCOB ABMSETCA FOTOBLIM
pelleHnem Ansa 6uICTPOro MOHTaxa 1 NpocTon
akcnnyataumn. Hacocbkl ocHallalTcs LBETHbIMU
aucnnesmu anst ynpoLeHHoW U UHTYUTUBHO NMOHATHOW
HaCTPOWKMN Hacoca C MOSHbIM JOCTYMNOM KO BCEM
DYHKUMAM.

N Home
Controd mode
Con. diff.
™
P
Date and time N
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Puc. 106 [Mpumep ocHoBHOro ancnnes Hacocos NBE,
NKE cepumn 2000 ¢ paclumpeHHOn naHenbo
ynpaBneHusi
AnektpoaBuratenu MGE
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He knaccuduumpytotes no |E

Ocob6eHHOCTU M NpenmyLlecTBa

OnekTpoasuratenb C perynnpyemMon 4actoTomn
BpalleHusa JaeT cregylowme npemmyLectsa B
HaCOCHbIX yCTaHOBKaXx:

* 3HeprocbepexeHue;
* ynpaBneHne NpoLeccom;
*  JOMONHUTENbHbIE DYHKLMMY;

* OTCyTCTBME HEOBGXOAMMOCTU BO BHELLHEN 3almTe
anekTpoasuratens;

* BbICOKas CKOPOCTb NO3BOMAET AOCTUYL Gonee
BbICOKOW NMPON3BOANTENBHOCTU C IaHHBIM HACOCOM,
YyeM B Crly4yae C TeM XKe HaCoCOM CO CTaHAAPTHbIM
ACUHXPOHHbLIM ABUraTenem;

* YMeHbLUEHHbIN rapaBnMyeckuin yoap 6narogaps
yBenMYeHHOMY Nnepuoay NMHEeNHOro HapacTaHus;

* HU3KWUE NYCKOBbIEe TOKN.



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

NMpumeHeHue

Hacocbkl NBE, NKE cepun 2000 npumeHstoTcs B
cuctemax, rge Heobxoamm KOHTPONb gaBneHus. Ha
3aBofe HacoChbl HACTPaMBAOTCS Ha PEXNM
nNponopunoHanbLHOro perynnuposaHus gasneHuns. Mol
pekoMeHayeM Ucnonb3oBaTb perynmpoBaHue no
nponopLnoHansHOMy AaBMEHUI0 B CUCTEMaxX CO
CpaBHUTENbHO OOMbLIMMMK NOTEPAMMW AaBMEHNUS, T.K.
3TO Hanbornee 3KOHOMUYHbIN PEXUM yNpaBneHus.

BcTpoeHHasn perynupoBka 4acToTbl BpalleHusi
no3BonsieT Hacocy paboTtaTb B No6or paboyel Touke ¢
yacToTon BpaweHunsa ot 25 % po 100 %.
lMponsBoanTenbHOCTL NOACTPANBAETCS MOA TEKyLLMe
yCInoBusl - 3HepronoTpebneHme octaeTcs
MUHUMarbHbIM.

3HaueHune 100 % Ha rpaduke COOTBETCTBYET KPUBOW
Hacoca ¢ anekTtpoasuratenem 6e3 4acToTHOrO
npeobpasoBaTens.

H
(™]

100 % (110 %)

Q [m3/uac]

TMO01 4916 1099

0

Puc. 107 Pabouuit ananasoH Hacocos NBE, NKE
cepum 2000

B npepenax paboyero guanasoHa Hacochl C
anektpoagurateneM MGE moryT paboTaTtb ¢ YacToTon
BpaleHms o 110 %.

H T
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TMO5 9472 3913

0 5 10 15 20 25 30 35 40 45 50 55 60 Q(m3/h)

Puc. 108 lNpumep paclumpeHHoro gnanasoHa
npowussogutenbHocTn Ao 110 % B pamkax
paboyero guanasoHa

PaclwunpeHHbIi Agnana3oH obecnevymBaeTcsa NyTem
onTMMMU3auunm NporpaMmMHoro obecneyeHuns, Kotopoe
3ajaeT MakcMMarbHYl NpoM3BOOUTENBHOCTb
asuratena MGE ontumanbHbiM cnocobom. B
pesynbraTte E-Hacoc moxeT obecneunBaTb
MOBbILIEHHbI HAMOP N pacxod C TEM Xe ABUraTenem.
KpuBble B katanorax HacocoB NB, NBG, NK, NKG
NMoKasblBalOT TONIbKO HOMUHANbHYO XapakTepUCTUKY
100 % Q-H y HacocoB co cTaHAapTHbIM
anekTpoasuratenem. VMiIHopmaumio o paclumMpeHHoMm
AunanasoHe Npon3BOAMTENBHOCTU MOXHO MOMYyYuTb B
Grundfos Product Center.

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

[anee npnBoaaTCcs BO3MOXHbIE PEXNMbI paGOTbI HaCOCOB B pPa3JyiniHbIX YCNOBUAX MPUMEHEHUA.

O6nacTb NnpMMeHeHus

BbiGepute cnepytowmnin pexum
ynpageneHus

B cucTemax ¢ 0THOCUTENbHO GONbWMMU NOTEPSMU AABNEHNUS B pacnpefenuTenbHbiX TpyGonpoBodax v B
cucTeMax KOHAMLMOHWPOBaHUS BO3AyXa U OXNaXAeHuUs.

[BYXTpyGHbIE CUCTEMbI OTOMMNEHNUA C TEPMOPErYNMPYIOWUMI KnanaHamu u:

— C pacnpegenuTenbHbiMU Tpy6onpoBogammn 60nbLIOK NPOTAXKEHHOCTH;

— C ApoccernbHbIMY 6anaHCMPOBOYHBIMY KNanaHamu;

— C perynsiTopamv nepenaga AaBneHns;

— CO 3HauYUTENbHLIMU NOTEPSIMU AABMEHNS B OTAENbHbIX dMEMeHTaxX CUCTeMbI, ONpeaensoWmMmm obLmn
pacxof BoAbl, HanpuMep, B KOTne, TennoobMeHHUKe 1 pacnpedenuTensHom TpybonpoBoae A0 nepBoro
OTBETBIIEHUS.

Hacocbl nepBMYHOrO KOHTYpa B CUCTEMax CO 3Ha4YMTENbHLIM NafeHeM AaBrieHusi B NePBUYHOM KOHTYpe.

CuncTeMbl KOHAVLMOHNPOBAHUS BO3AYXa:

— C TennoobmeHHMKaMm (paHkonamm);

— ¢ oxnaxpawowmmu 6ankamu;

— C oxnaxaarLMmmn NoBEPXHOCTSIMU.

PerynupoBaHue no
nponopu1oHanbHOMY AaBNeHUI0

Hset

S
Q

B cuctemax ¢ oTHocuTENbHO GoNnbLUMMMN noTepAaMn gaBneHua B pacnpenenuternbHbIX pr60nposo;lax nB
cucTeMax KOHOAMUMOHUPOBaHUA BO34yXa N oxXnaxaeHusa.

[BYXTpyGHbIE CUCTEMbI OTOMMEHNUS C TEPMOPETYNIMPYIOLWMMI KanaHamu u:

— ¢ pacnpegenuTenbHbiMK Tpy6onpoBoaamMm GonbLUIOK NPOTSHKEHHOCTH;

— ¢ ApoccenbHbIMy 6anaHCMPOBOYHBIMY KnanaHamu;

— C perynsiTopamv nepenaga AaBneHus;

— CO 3Ha4YUTENbHbLIMW NOTEPAMU AABIEHNS B OTAENbHbIX AMeMeHTax CUCTEMbI, ONpeaensowMm obLmnia
pacxof BoAbl, Hanpumep, B KOTne, TennoobMeHHUKe 1 pacnpedenutensHom TpybonpoBoae A0 nepBoro
OTBETBIIEHUSI.

Hacocbl NepBnYHOro KOHTYpa B CUCTEMAax CO 3HAYMTENbHbLIM NafeHNeM AaBNEHNS B NEPBUYHOM KOHTYpe.

CucTeMbl KOHAWLMOHNPOBAHUS BO3AYXa:

— ¢ TennoobmeHHnkamu (aHkonnamm);

— c oxnaxpgatowumm 6ankamu;

— C oxnaxaarLMmMmn NoBEPXHOCTSIMU.

MocTosiHHLIN Nepenan AaBneHus
(AaTuuk nepenana gaBrneHus
HaxoAuTCs B cUCTeMme)

\L
"Q

B cuctemax ¢ oTHocuTeNbHO HEGoNbLWMMKU noTepAaMU gaBreHua B pacnpenenuternbHbIX pr60I'IpOB0,ElaX.

.

[BYXTpyGHbIE CUCTEMbI OTOMMEHNUSA C TEPMOPETYNMPYIOLWMMY KanaHamu u:

PerynupoBaHue No NOoCTOSSHHOMY
nepenagy AaBneHus

— B CUCTEMax C eCTECTBEHHOW UMpKynsaumen; H ‘E\\
— C HeaHauuTenbHbIM NajeHnem AaBrneHus B OTAENbHbIX 3fIeMeHTax CUCTEMbI, onpeaensiowmnx obLyui RNy
pacxof BoAbl (Hanpumep, B KOTNe, TennoobMeHHVKe 1 pacnpeaenuTenbsHOM TpybonpoBoae A0 NePBOro SN
OTBETBIIEHUs) UK nepeobopyaoBaHHbIX ANs 6onbluoro nepenaga Temnepartyp Mexay nogatoLumM u N
obpaTtHbiM Tpy6onpoBogamu (HanpvMep, ANs LeHTpanu3oBaHHOro TENNOCHabxXeHus). N
« CucTeMbl oTOMNEHUS TUNA "Tennbl Non" ¢ TepMoperynupyownuMmM BEHTUNAMU. — \
* OpHOTpPy6HbIe CUCTEMbI OTOMNMEHUSI C TEPMOPErynupyoLWnMm knanaHamu unm 6anaHcMpoBOYHbIMU L N
knanaHamu TpyGonposogaa. S \
* Hacocbl NepBNYHOTO KOHTYpa B CUCTEMAX C HE3HAYUTENbHbLIM NaAeHNEM AABMNEHNS B NEPBUYHOM KOHTYpe. =Q
PerynupoBaHue ¢ NOCTOSIHHbIM
Hanopom
H4
~<
N
\\
B cuctemax nosbilEHNS AaBNEHUS. N
\\
I N
\
\
Lo \
~ \
AY :Q
Mo nocTosiHHOW TemnepaType
\\\\ y
\\/
N
N
AY
\
\
\
\
-~ \\
~ ~ 7N
B cuctemax ¢ NOCTOSIHHOIM XapakTepUCTUKOW CUCTEMBI. LN ‘y
Mpumepbi: Q
* 0AHOTPYGHbIE CUCTEMbI OTONMEHUS;
*  LYHTbI KOTMOB; Mo nocTosiHHOMY nepenany
* CUCTeMbl C TPEXXOA0BLIMU KnanaHamu; TeMnepartypbl
*  peumpkynsuus ropsiyeit Boabl. H
\\\\ ;
\\/
N
A
AY
\
\
\
\
-~ \\
// \\ \ .
T Q
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NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

O6nacTb NpUMeHeHUs

BbiGepuTe cneaylowmun pexum
ynpaBneHus

Ecnu ncnonb3yeTcsi BHELUHUIA KOHTPOMEP, TO HACOC MOXET MepekiovaTbCsi C OAHON NOCTOSIHHOW
XapaKTepUCTUKN Ha APYryto B 3aBUCMMOCTU OT 3HAYEHUS BHELLHEro curHana.
Takke BO3MOXHO MepeksiloyeHne Hacoca B PeXuM dKCnyaTaLum B COOTBETCTBUM C MaKCUMarnbHON Unu
MUHUMarnbHON XapakTepPUCTUKON:
* Pexwum paboTbl N0 MakcUManbHOWM xapakTepuctuke creayet BbibrpaTb B nepuoael, korga Heobxoanm
MaKkcumarnbHbI pacxop.
Takon pabounii pexum, K NprMepy, MOXeT NPUMEHATLCSA B MMKOBOE BpeMs NoTpebrneHns ropsyeit Boabl.
* Pexwum paboTbl N0 MUHMManNbLHOWM XapakTepucTuke crneayet BbiGUpaTb B nepuodbl, korga Heobxoaum
MWUHUManbHbIA pacxo.

PerynupoBaHue ¢ NoCTOAHHOMN
XapaKTepucTUKomn

AN
"Q

B cuctemax, roe TpebyeTcst NOCTOAHHbBIN pacxon, He3aBUCUMO OT NafeHUst AaBneHns.
Mpumepst:

* yunnepbl AN KOHAWLMOHMPOBAHWA BO3AYyXa;

¢ OTOMUTENbHbIE NOBEPXHOCTY;

* C OxNnaxaarLwmnmMm noBepXHOCTAMM.

PerynMpOBaHMe C NOCTOAHHbLIM
3Ha4YeHuem pacxopga

Qset @

B cuctemax, rae TpebyeTcs NOCTOSAHHbIV YPOBEHb XUAKOCTU B pe3epByape, He3aBMCUMMO OT pacxoda.
Mpumepst:

* pe3epByapbl TEXHNYECKON BOAbI;

* pesepByapbl ANA KOHAEHCcaTa KoTna.

MoCTOAHHBLIN YPOBEHb

N
-

B cuctemax ¢ Hacocamu, paboTaoLwymmu napannensHo.

®yHKUMA paboTbl C HECKONbKMMI HacOCaMu NO3BONSET YNPaBnsATb OAMHAPHBIMU HACOCaMU, MOAKITIOYEHHBIMU
napannenbHo (4Ba-yeTbipe Hacoca), 6e3 NpMMeHeHUss BHELLHUX perynsatopoB. Hacockl B cucteme,
COCTOsILEN U3 HECKOMbKUX HAacoCOB, B3aMMOAENCTBYIOT APYr C APYroM nocpenctsom 6ecnpoBoaHoro
coeguHeHus GENlair unu nposogHoro coegmHermns GENI.

MeHtio "Assist” ("JononHuTenbHbIE

HacTponku") n cbyHkumio "Multipump

setup” ("HacTtpoika pa6oTbi ¢
HeCKONbKMMKU Hacocamu").

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

9. Nonb3oBaTtenbckue uHTepdencol ana E-Hacocos

3apaTb HACTPOMKM HAacoca MOXHO NPU NOMOLLM
cnegyoLwmx nonb3oBaTeNnbCKNX MHTEPEENCOB:
MaHenu ynpaBneHus

» Hacocbel NBE, NBGE, NKE, NKGE 0,12 - 11 kBT,
2-nomntocHble 1 0,12 - 7,5 kBT, 4-nontocHele. Cm. cTp.
84.

« NBE, NBGE, NKE, NKGE, 15-22 kBT, 2-nontocHble u
11 - 18,5 kBT, 4-nontocHble. Cm. cTp. 82.

I'Iyn bTbl AUCTAaHLUMOHHOIO ynpaBlieHus

* Grundfos GO.
CM. Grundfos GO Ha cTp. 89.

B cnyuyae oTKMOYEHUs 3NEeKTPONUTaHKsl Hacoca
HacTpoWku ByayT COXpaHeHsbI.

MaHenb ynpaBneHusa Ans HaACOoCoB
NBE, NBGE, NKE, NKGE, 15-22 kBT,
2-NosnrCHbIE U

11 - 18,5 kBT, 4-nontocHbIe

YcTaHaBnuBaeTcs
WUcnonHeHue Hacoca B CTaHA4ApTHOM OononHuTenbHO
MCNOJTHEHUN

0,12 - 11 kBr,

2-NOnNICHble
NBE, 0,12 - 7,5 kBT, ° °
NBGE, 4-nontocHble
NKE, 15-22 kBT,
NKGE 2-MONoCHbIE

11 - 18,5 kBT, ° -

4-nontocHble

MaHenb ynpasneHns cHabxeHa cnegyowmmm

KHOMKaMMn 1 CBETOBbIMU MHAMKATOPAMM:

* KHOMKM ® 1 @ AonNs HaCTPOWKN YyCTAaHOBIIEHHOMO
3HayeHus.

* CBeTOBble MONA XENToro useta Ans nHAMKaumm
yCTaHOBIIEHHOIO 3Ha4YeHUst

* CBeTOBble MHAMKATOPbI 3eneHoro LseTa (paboyee
COCTOSIHME) U KpacHOro LBeTa (aBapuiiHoe
COCTOsIHUME).

_-Kronku

MopceeynBaemMble

nons === @ -
\ /

= ®

CBeToBble /.

nHOnKaTopbl

TMO5 8590 2613

Puc. 109 MaHenb ynpaenexus ans HacocoB NBE, NBGE,
NKE, NKGE, 15-22 kBT, 2-nontocHbie n
11 - 18,5 kBT, 4-nontocHble

GRUNDFOsS %

HaCTpOVIKa YyCTaHOBIEHHbIX 3HaYeHun
MpumeyaHune: YCTaHOBMNEHHOE 3HAaYEHNE MOXHO
3agatb Tonbko npu "HopmansHoM" pexume paboThl.
[na BbicTaBneHns Tpebyemoro 3HavyeHns Heobxoanmo
HaxaTb KHOMKY @ nnn @.

Ha none nHankaumMm naHenu ynpasneHns 3aropuTcs
WHAMKaTOP, COOTBETCTBYIOLNIA YCTAaHOBNIEHHOMY
3HayeHuo.



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

Pexum ynpaBneHus "Differential-pressure control”

(perynupoBaHue nepenaga AaBrieHUs)

Mpumep

Ha puc. 110 nokasaHo, 4To ropaT nonda 5 u 6, Ha
KOTOPbIX yKa3aHOo HeobXxoanmoe yCTaHOBNEHHOEe
3HayeHue 3,4 M. [lnana3oH M3MepeHnin gaTumka
coctaBnsieT ot 0 Ao 6 M. [lnana3oH HacTpONkM paBeH
AnanasoHy uamepeHui gatdvka. Cm. 3aBOACKYIO
Tabnuuky garyvka.

®4
NI
4\ I e

_//4
i
|

0.125xH max - - -*

Puc. 110 YcrtaHoBneHHoe 3Ha4YeHune paBHo 3,4 M
(perynupoBaHue nepenaga AaBneHus)

Pexxum ynpaBneHus "lMocTtosiHHasA
xapaktepuctuka"
Mpumep

B aTtom pexume ynpaBneHus npon3BoanTENbHOCTb
Hacoca HaxoauTcs B Anana3oHe OT MUHUMaInbHOW A0
MaKkcumanbHOM xapaktepuctuku. Cm. puc. 111.

H

Puc. 111 HacTtpovika npon3BogMTenbHOCTM Hacoca,
pexvm ynpasneHus "lNocTosHHas
xapaktepuctmka"

TMO3 5845 4006

TMO0O0 7746 1304

HacTtpoika pexmma MakcMmanbHOWM
XapaKTepUCTUKMn

HaxmuTte 1 yaepxuanTte KHONKy @, 4yToObl
NepEeKITYNTbL HACOC B PEXMM C MaKCMManbHOW
XapakTepucTukon. Muraet BepxHee none MHAMKaLU.
Cwm. puc. 112.

UT06bl BEPHYTLCA Ha3ag, HaxumanTe @, noka He
oTo6pasmnTcs xenaemoe yCTaHOBNEHHOE 3HaYeHue.

TMO0O0 7345 1304

Q

Puc. 112 3kcnnyaTtaums npu makcumanbHoOn
XapakTepucTuke

HaCTpOﬁKa peXuma akcnnyatauvum B
COOTBETCTBUU C MUHUMANbHON
XapaKTepucTUKoOn

Haxmute n yaepxuBante KHONKY @, 4Tobbl
NepeknYnMTb HAacoC B PEXUM C MUHUMATBHOW

XapakTepucTukon. MuraeT HUXHee none UHANKaUnUun.
Cwm. puc. 113.

UTo6bl BEpHYTbCA Ha3ag, HaxuMaiiTe Ha ®, noka He
oTOBpasnTCs XenaeMoe YCTaHOBMEHHOe 3HaYeHne.

H

o [

TMOO 7346 1304

Q

Puc. 113 OSkcnnyaTtaums npu MUHMManbHON
XapakTepuctuke

Myck/ocTtaHOB Hacoca

Haxmnte n ygepxumeanTte KHOMKy @ O0 Tex nop, noka
He 3aropuTcs Tpebyemoe 3Ha4YeHne yCTaBkM ANng nycka
Hacoca.

OcTaHoBWTE Hacoc, yaepXnBas @, noka He NoracHyT
BCE CBETOBble Nnons 1 6yaet MuraTb TOMbKO 3€NEHLIN
CBETOBOW MHAMKATOP.

GRUNDFOS %%
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PacwupeHHas naHenb ynpaBneHusA

ans HacocoB NBE, NBGE, NKE,

NKGE, 0,12 - 11 kBT, 2-nontcHbie "

0,12 - 7,5 kBT, 4-nonrocHbIe

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

CumBon OnucaHue

O

Grundfos Eye

CBeToBOM MHAMKATOP NokasbiBaeT paboyee
COCTOsiHME Hacoca.

[lononHnTenbHyto MHdOpMaLuio CM. B pasaene
lMpuopumem Hacmpoek Ha cTp. 123.

YcraHaBnuBaeTcs
B CTaHAapTHOM
MCNOJTHEHUN

UcnonHeHune Hacoca

OononHuTenbHO

pacbuyecknii LBETHOM Ancnnen.

®

Y106blI BEPHYTLCS HA OAMH LUAr Hasag, HaxMuTe
KHOTKY.

0,12 - 11 kBr,

2-NontcHble
NBE, 0,12 - 7,5 kBr,
NBGE, 4-nonocHble

<9

[Ina nepemeLleHns Mexay OCHOBHbIMU MEHIO,
ONCMNEeAMU 1 eauHULAMKU HaXKMMaMTe KHOMKY.
Mpy nameHeHUn MeHI0 Ha aucnnee sceraa
oToGpaxkaeTcsl BEPXHUI 3KpaH HOBOTO MEHH0.

NKE, 15-22 kBT,

NKGE  2-nontocHble
11 - 18,5 kB,
4-nontocHble

Vs

Puc. 114 PaclwvpeHHasa naHenb ynpasneHus

GRUNDFOsS %

TMO5 4849 1013

] P

[ina nepemelleHns Mexay NOAMEHIO Unn
N3MEHEeHWs1 3Ha4YEeHNIN HaXkumanTe KHOMKK.
Mpumeuanue: Ecnu Bbl AeakTnenposanu
BO3MOXHOCTb BbINOSIHEHUS HACTPOEK C
nomoubio cyHkumn "Enable/disable settings”,
Bbl MOXeTe BPEMEHHO aKTMBMPOBaTb €€ CHOBa,
OHOBPEMEHHO HaxaB U yAepXunBas 3TV KHOMKK
B Te4yeHue 5 cekyHa. Cm. "KHonku"
("Akmusuposamb/deakmusupogams
Hacmpouku") Ha cTp. 114.

OK

HaxmuTe KHOMKY, 4TOGbl COXpaHUTb
N3MEHeHHble 3Ha4YeHus, cbpocUTbL aBapuiiHbie
CUrHanbl UK paclUMpuTb None 3HaYEHNN.

C NOMOLLbIO KHOMKM aKTUBUPYETCS paauoCBsa3b
¢ Grundfos GO 1 npo4nMmmn aHanorMYHbIMmn
n3aenusiMu.

Mpu nonbiTke yCTaHOBUTb PaanoOCBA3b Mexay
Hacocom n Grundfos GO unu Apyrum Hacocom B
Grundfos Eye Ha Hacoce muraeT 3enéHbii
nuavkatop. Kpome Toro, Ha gucnrnee Hacoca
NosiIBUTCS COOBLLEHNE O TOM, YTO K HACOCY XO4eT
noaknounTbCA 6ecnpoBogHOE YCTPOWCTBO.
Haxmute QK Ha naHenu ynpasneHusi Hacoca,
4yT06bI aKTUBMPOBATbL pagnoceasb ¢ Grundfos
GO 1 NpoYnMMMU aHanorMYHbIMN U3AENNAMMU.

HaxmunTe KHOMKy Ana NoAroToBKM Hacoca K
paboTe nnu ero 3anycka n ocTaHoBa.

Myck:

Ecnun HaxaTb KHOMKY Npy BbIKMIOYEHHOM Hacoce,
HacocC 3anycTuTCA TOMbKO NpU yCrnoBun
OTCYTCTBUS BKITIOYEHHbIX pyHKLMI Gonee
BbICOKOrO npuopuTeTa.

OcTaHoB:

Ecnu HaxaTb KHOMKY BO Bpemsi paboTbl, Hacoc
BCeraa octaHasnueaetcs. [pn ocTaHoBKe
Hacoca C MOMOLLIbIO 3TOW KHOMKM BHWU3Y Aucnnes
nosisutcs 3Havok ().

HaxmuTe KHOMKY Ana nepexoaa B MeH
"MaBHas".




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

Ouvcnnen "Home" (FNaBHas)

£

Home H Status mSettingsm Assist

Setpoint

Z

5.00 bar Const. pressure

Control mode

Operating mode Actual controlled value

Normal 4.90 bar

o

TMO06 4516 2415

Puc. 115 Tllpumep gucnnes "MasHaga"

Mo3s. CwumBon

OnucaHue

-

"masHas"

B naHHOM MeHIo oToGpaxatoTcs A0 YeTbIpEX
napameTpoB, 3aAaHHbIX nonb3osaTtenem. MoxHo
BblGpaTh NapameTpbl, OTOGPaxXEHHbIE KaK SpIbIK
(2], M NpW HaXaTUM KHOMKM GK NepenTn
HenocpencTBeHHO K akpaHy "HacTtponkn" ans
BblGpaHHOro napamertpa.

"CocTosiHne"

[aHHoe MeHio oTobpaxkaeT COCTOsiHME Hacoca U
CUCTEMbI, a TaKkke npeaynpexneHust n
aBapuiiHble cuUrHanbl.

"HacTtpownku"

[aHHoe MeHio obecneymBaeT 4OCTyN K
HacTpoikam BCcex napameTpoB. B naHHOM meHto
BO3MOXHa [eTanbHas HacTpolika Hacoca.

Cwm. OnucaHue 8blbpaHHbIX hyHKyUl Ha cTp. 93.

Momolib

B naHHOM MeHIo BO3MOXHa HacTpoika Hacoca ¢
noackaskamu, 3gecb NpUBOAUTCS KpaTkoe
onucaHue PeXUMOoB YNpaBneHus U JakTcs
COBETbI N0 YCTPaHEHWI0 HEUCNPABHOCTEN.

Cwm. MNMomouwb Ha cTp. 117.

[JaHHbIl cMmBON ykasblBaeT Ha TO, YTO HAcoc
6bIN1 OCTAHOBIIEH C MOMOLLIO KHOMKN ().

G

[}
[ J
L
L4

YkasblBaeT Ha To, 4TO Hacoc paboTaer B
Ka4ecTBE OCHOBHOIO Hacoca B CUCTEME,
COCTOSILLEN N3 HECKOSbKUX HACOCOB.

7 (11

YkasblBaeT Ha TO, 4TO Hacoc pa60TaeT B
KavyecTBe pe3epBHOro Hacoca B cucteme,
CcoCTOosILEN N3 HECKONbKNX HACOCOB.

. €9

[JaHHbI cvMBON ykasblBaeT Ha TO, YTO HAcoc
paboTaeT B cuCTEME U3 HECKOMbKNX HACOCOB.
Cwm. "Hacmpolka HeckonbKux Hacocos”
("Hacmpotika MHo2oHacocHoUl cucmembl”) Ha
cTp. 119.

. 0

[laHHbIV cMBON yKa3sbiBaeT Ha OTKIOYEHVE
DYHKLUN HACTPOWKN MO NpUYMHam
6esonacHoctu. Cm. "KHonku"
("Akmueupoeamb/Oeakmusuposams
Hacmpouku") Ha cTp. 114.

Mporpamma no BBOAY B 3KcnnyaTtauuro

B namsiTb Hacoca BCTpoeHa nporpamMmMa no Bogdy B
aKcnnyaTauuio, KoTopasi OTKpbIBaeTCs Npy NepeoMm
3anycke. Cm. "8anycmums npoepammy o 88ody 8
akcrinyamayur” Ha ctp. 117. Nocne BbINONHEHMS
nporpaMMel Mo BBOAY B SKCMnyaTaLuio Ha gucniee
0oTOGpaxaloTCsl rMaBHbIE MEHHO.

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

O6G30p MeHIo AnA pacWMpPEeHHOW NaHenu ynpaBneHus

MMaBHbIe MeHI

NBE, NKE Series

NBE, NBGE, NKE,

2000 NKGE Cuncrema ¢
0,12 - 11 kBT, 0,12 - 11 kBT,
FnaeHas HeCKOJTbKUMM
2-nontocHble 2-nontocHble Hacocamu
0,12 - 7,5 kBT, 0,12 - 7,5 kBT,
4-nontcHble 4-nontocHble
[ [ ] [ ]
NBE, NKE Series NBE, NBGE, NKE,
2000 NKGE Cucrema ¢
0,12 - 11 kBT, 0,12 - 11 kBT,
CocTosiHue Heckonbkumu Pasgen Crp.
2-nontocHble 2-nontocHble HACOCAMMU
0,12 - 7,5 kBT, 0,12 - 7,5 kBT,
4-nontocHble 4-nontcHble
"Pabouuin ctatyc" . . .
"Pexum pabotbl, oT" . . .
"Pexum ynpasneHuns" . .
"Mpon3sognTenbHOCTL Hacoca" . ° °
"®akTnyeckoe perynupyemoe . . .
3HayeHne"
"MiToroBoe yctaHOBNeHHoe N . .
3HayeHne"
"YacTtoTa BpaweHuns" . . °
"CymmapHbIii pacxod v yaenbHoe . . .
aHepronoTpebneHune"
"MoLWHOCTb 1 3HepronoTpebneHne" . . .
"ViaMepeHHble 3Ha4YeHns" ) . .
"AHanoroBbiii Bxoa 1" . . .
"AHanorosblin Bxoa 2" . . °
"AHanorosbiin Bxog 3" . . °
L] e

"Pt100/1000, Bxog 1"

"Pt100/1000, Bxog 2"

"AHanoroBbIin Bbixoa"

"MpenynpexaeHve n aBapuinHbIn
curHan”

"dakTnyeckuii aBapuitHbIA curHan
1 npepynpexaexHve"

"YKypHan peructpaumu
npegynpexaeHunn"

"YKypHan perncrpauuun aBapuHbIX
curHanos"

"Paboumnit xypHan"

"Yacbl paboTbl"

"YcTaHoBneHHble Moaynn”

"Oata n Bpems"

"O603HayeHue nsgenui

"KOHTponb NOALWMNHUKOB
anektpoasuratensa”

"Cuctema c Heckonbknumu Hacocamu'

"Pabouee cocTosiHMe cuctembl”

"TMpon3BoanTENBHOCTL CUCTEMDI"

"MoTpebnsemas MOLWHOCTb U
3Heprusi cuctemol”

"Hacoc 1, cuctema ¢ HeCKOnbKUMM
Hacocamun"

"Hacoc 2, cuctema ¢ HeCKOInbKumMmn
Hacocamu"

"Hacoc 3, cuctema ¢ HeCKOINbKUMU
Hacocamu"

® lmeertcs.

GRUNDFOsS %
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NBE, NBGE, NKE, NKGE

NBE, NKE Series

NBE, NBGE, NKE,

2000 NKGE Cucrema ¢
. 0,12 - 11 kBT, 0,12 - 11 kBT,
HacTponku Heckonbkumu Paspgen Crp.
2-nontocHble 2-nontocHble Hacocamu
0,12 - 7,5 kBT, 0,12 - 7,5 kBT,
4-noniocHble 4-nontocHble

"YcTaHoBneHHoe 3HayeHne" . . ° "YcmaHoeneHHoe 3HavyeHue" 93

"Pexum paboTbl" . . ° "Pexxum pabombi" 93

N " "3adampb yacmomy epauwjeHusi

3apatb 4acToTy BpalLeHUs BPYy4YHYIO . . . ,, 93
8PYYHYIO

"YcTaHOBUTbL 3aJaHHY0 N . o "YemaHogumb 3adaHHyto 93

nonb3oBaTenem 4acToTy BpalleHns" rnonb308amesnieM yacmomy epaujeHus"

"Pexum ynpasneHuns" . . ° "Pexum ynpasneHus" 94

"AHanoroBble Bxoabl" ° . .

"AHanoroBblili Bxog 1, HacTponka" . . . Y )

- — — "AHanozoeble 8xo0bl 100
AHanoroBbIf BXOA, 2, HAaCcTpowika . . °

"AHanorosblin Bxoq 3, HacTponka" . . °

"BcTpoeHHbin Aatunk Grundfos” . . "BecmpoeHHbil 0amyuk Grundfos” 101

"Bxoabl Pt100/1000" . . .

"Pt100/1000 BBOA 1, HacTponka" . . . "Bxo0dbi Pt100/1000" 102
"Pt100/1000 BBOA 2, HacTpomnka" . . .

"Lindpposble Bxoapb!" . . .

"LincdpbpoBson Bxoa 1, HacTpomka" . ) . "Liugppoebie 8xo0bl" 102
"LincpbpoBoit Bxop 2, HacTporka" . . .

"LincdopoBble Bxoabl/Bbixoabl" . . °
"Lindposoii Bxoa/Bbixoa 3, N . .

HacTpouka" "Liugppoebie 8x00bl/8bIx00bI" 103
"Lincpbposoi Bxoa/Bbixon 4, . . .
HacTponka"
"PeneiHble BbIxoab!" . . .
"CueHanbHbie pene" 1 u 2 ("PeneliHble
"Beixoa pene 1" . . . i P ( 105
8b1X00b1")
"Bbixog pene 2" . . .

"AHanoroBbIin Bbixoa" . . .

"BbixogHou curHan" . . . "AHanoeaoesbll 8bix00" 105
"®yHKLUMA aHanorosoro Bbixoaa" . . °
- "Peaynamop"” ("Hacmpouku

"HacTpoiiku perynaTtopa” . . . V. p"( P 106

peaynsmopa”)

"Pa6ouunit ananasoH" . . . "Pa6oyuli duana3oH" 107

"BnusiHne Ha ycTaHOBMNEeHHoe N . o "BnusiHue Ha ycmaHo8/1eHHoe 109

3HavyeHune" 3Ha4yeHue"

"®OYHKUMS BHELIHErO N . o "BHewHee 8riusiHue Ha ycmaHo8/1eHHoe 108
YCTaHOBNEHHOrO 3Ha4YeHus" 3Ha4yeHue"

"MpenBapuTenbHO onpeaeneHHble N . . "lMpedsapumernbHo onpedenéHHble 110
YyCTaHOBMEHHbIE 3Ha4YeHns" ycmaHoeneHHble 3Ha4eHus"

"®yHKUMM KOHTpons" . . .

"KoHTponb NoALIMNHMUKOB . . o "KoHmponb noduwunHuKos8 112
anekTpoasuratens” anekmpodsuzamens"”
" "Bpemsi 0o cnedyroujeeo
O6cnyxuBaHue NOALLUMHUKOB s

" . . . obcenyxuesaHus" ("O6cnyxusaHue 113
asuratens .

nodwunHukos anekmpodsuzamens"”)

"®OYHKUMS NpeBbileHns nopora” . . . "®QyHKYUS npesbiweHuUs nopoaa” 111

"CneuuanbHble yHKLMN" . . . CrieyuarnbHble yHKUUU 112
"HacTpoWika umnynbcHoro o . o "Hacmpolika umnynbcHo20 112
pacxogomepa" pacxodomepa”

"PasroH n sameaneHve" . . . "Pa32oH u 3amedneHue" 112
i
"Mopgorpes npu npocToax" . . . "lModoepes npu npocmosix” 112

"CBs3b" . . . Cessb 113
"Homep Hacoca" . . . "Homep" ("Homep Hacoca") 113
"BKNIOYNTB/OTKMIOUNTD o . o "Paduoces3b” (Bkriroyums/omknoyums 113
pagunocBssb” paduocessb”)

"O6Lme HacTponkn" ° . ° O6wue HacmpoUku 114
"A3bIK" . . . "H3bIK" 114
"YctaHoBUTb Aaty u spemsa” . . . "Aama u epems” 114
"EAuHMLbI" . . . "EduHuybl usmepeHust” ("EQuHuub!" 114

ANHULY 7 p y

" o "Knonku"
HacTpoiiku "

N . . . ("Akmuesuposamb/deakmusuposamsb 114
BKIIOYEHUS/OTKINIOYEHNS N

Hacmpouku")

"Yaanute nctopuio” . . . "Y0anume ucmopur” 115
"OnpepenuTb avcnnen "MaeHasn" . . . "Onpedenums Oucnnel "MMasHasn" 115
"HacTtpoinku gucnnes" . . . "Hacmpodiku oucrines" 115

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

NBE, NKE Series

NBE, NBGE, NKE,

2000 NKGE Cucrtema c
o 0,12 - 11 kBT, 0,12 - 11 kBT,
HacTtpoikn Heckonbkumu Pasgen CTp.
2-nontocHble 2-nontcHbIe HacoCaMM
0,12 - 7,5 kBT, 0,12 - 7,5 kBT,
4-nontocHble 4-nontcHble
"CoxpaHuTb hakTuyeckune N . o "CoxpaHumb Hacmpoliku" ("CoxpaHumb 115
HacTpounkn" akmuyeckue HacmpouUku")
" . "BoccmaHogumb HacmpouUKu
BoccTaHOBUTbL COXpaHEHHbIe " .
o . . . ("BoccmaHosumb coxpaHéHHbIe 116
HacTPOMNKM e
Hacmpouku")
"3anycTuTb NporpamMmMy no BBoAy B . o o "3anycmums npozpammy o 88ody & 17
akcnnyaTaymio” akcnnyamauyuro”
® lmeetcs.
NBE, NKE Series NBE, NBGE, NKE,
2000 NKGE
o Cucrtema c
[JononHuTenbHble HACTPONKKN 0,12 - 11 kBT, 0,12 - 11 kBT,
. Heckonbkumu Paspen CTp.
(Assist) 2-nontocHble 2-nontcHbIe HacoCAMMU
0,12 - 7,5 kBT, 0,12 - 7,5 kBT,
4-nontocHble 4-nontocHble
"MomoLb B HacTponke Hacoca" . . . "Momowb 8 Hacmpotlike Hacoca" 118
"HacTpoika, aHanorosbI Bxo4" . . . "Hacmpolika, aHano2oesbili 6x00" 118
"YcTaHoBKa gaTtbl U BpemMeHun" . . . "Nama u epems" 114
" - "Hacmpolika HeckonbKux Hacocog"
HacTtpoiika paboTbl HECKONbKMX " . o
" . . . ("Hacmpolika MHo2oHacocHoU 119
HacocoB ,,
cucmembi”)
"OnucaHue pexumMa ynpasneHus" . . . "OnucaHue pexuma ynpasneHus" 122
"lMomMoLLb B yCTpaHeHUn . . o "lMomouwib 8 ycmpaHeHuu 122
HewncnpaBHocTen" HeucripagHocmeu"
® /ImeeTcs.

GRUNDFOsS %



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

Grundfos GO

B Hacoce npegycMmoTpeHa BO3MOXHOCTb
©ecnpoBoaHOM pagno- unm nHdpakpacHom CBSA3N C
nynsTOM AncTaHUMoHHoro ynpasnenuns Grundfos GO.

Grundfos GO no3BonsieT oCcyLeCcTBUTb HACTPONKY
pexumoB paboTbl, MYHKUUIA 1 NpegocTaBnsaeT JocTyn
k 0630py COCTOSIHUSA, TEXHUYECKUM CBEAEHNAM O
npoaykTe n daktTuyecknm pabounm napameTrpam.
Grundfos GO pab6oTaeT co cneayoLmMm MOBUNBHbIM
uHtepdericom (Ml).

R ©

@
@
]
N

®

TMO06 6256 0916

Puc. 116 O6wmeH gaHHbiMu Mexay Grundfos GO un
HacoCoM NocpeacTBOM paano- Unm
MNHPpaKpacHoW CBA3N

Mo3. OnucaHue

Grundfos MI 301:

OTgenbHbI Moaynb, obecneynBaoLLnii BO3MOXHOCTb
ynpaBneHus no paguo- unu nHdpakpacHom cesasm. Mogynbe
MOXHO MCMOJIb30BaTb COBMECTHO CO cMapTdOHaMMn Ha
6a3e Android unu iOS, nogaepKMBaOLLMMN TEXHOMNOTMIO
6ecnpoBogHoii cBsian Bluetooth.

CBAa3b

Mpwu yctaHoBneHumn ceasn mexagy Grundfos GO u
HacocoM cBeTOBOM uHaukartop B LeHTpe Grundfos Eye
Oyoet muratb 3enéHbim uBetom. CM. Grundfos Eye Ha
cTp. 124.

Kpome TOro, Ha Hacoce, OCHal&HHOM pacLUMpPEeHHON
naHenbio yrnpaBneHus, Ha gucnee nosiBNsieTcs
coobLieHne o ToM, YTo BecnpoBoOAHOE YCTPONCTBO
NbiTaeTCst NOAKMIUYUTLCS K Hacocy. Haxmute KHonKy
©OK Ha Hacoce, 4Tobbl YCTaHOBUTbL COEMHEHNE C
Grundfos GO, nnu kHonky #, 4TOObI OTKa3aTbCcs OT
coeaunHeHus.

CucTtema 1cnonb3yeT OfnH U3 CreayroLWwmnx TUNos
cBA3N:

*  pagnocsAsb;

* UHpakKpacHas cBA3b.

Pagnocssasb

Pagunocesasb BO3MOXHa Ha paccTtosiHum He 6onee 30 m.
Korga Grundfos GO B3anmogencTByeT ¢ HAcCOCoM B
nepB.bIf pa3, Heob6xoAMMO akTUBUPOBATL CBA3b, HAXAaB
KHOMKY 1N QK Ha NaHenu ynpasneHusa Hacoca.
Mpwn yctaHoBneHuun ceasm Grundfos GO pacnosHaet
Hacoc 1 Bbl CMOXeTe BblOpaTb HAacoOC N3 MEHIO
"MNepeyeHb".

UHdppakpacHasa cBA3b

Mpn obmeHe AaHHbIMKU NO UHPAKPACHON CBSA3MN
cneayet HanpaButb Grundfos GO Ha naHenb
ynpaeneHnsa Hacoca.

GRUNDFOS %%
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NB, NBG, NK, NKG

NBE, NBGE, NKE, NKGE

0630p meHto ana Grundfos GO

MMaBHbIe MeHI
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"Pexum cuctembl" .
"MIToroBoe yctaHOBNEeHHoe o .
3HavyeHune"
"/IToroBoe ycTaHOBNEHHoe N
3HayeHue cuctembl”
"®akTnyeckoe ycTaHOBNEHHOE o
3HayeHune"
"BHellHee yCTaHOBMEHHOe .
3HayeHune"
"®akTuyeckoe perynupyemoe o . N
3HaveHune"
"3HadeHune gatymka" .
"YacToTa BpalleHus apurartens o . .
(06/MYH.%)"
"MoTpebnsiemas MOLHOCTL" . . .
"MoTpebnsiemMas MOLLHOCTb, N
cuctema”
"OQHepronotpebnexue" . . .
"OQHepronoTtpebnexue, cuctema" .
"CymMmapHbIli pacxod v yaenbHoe o . N
aHepronotpebnexHne"
"Yacbl paboTbl, cuctema” .
"Yacbl pabotbl" ° . °
"Tok anekTpoasuratens” . . . .
"Kon-Bo nyckos" . . . )
"AHanoroBbii Bxoa 1" . .
"AHarnoroBsbili Bxoq 2" . .
"AHarnoroBsbili Bxog 3" . .
"Pt100/1000, Bxog 1" ° .
"Pt100/1000, Bxop 2" ° °
"AHanoroBbIi Bbixog" ) .
"Lindpposon Bxog 1" . .
"Lincdposoii Bxog 2" . . °
"Lindpposon Bxoa/sbixog 3" . .
"Lindpposon Bxoa/sbixoq 4" . .
"O6cnyxumBaHne NOALNNHMKA o o . .
anekTpoauratens”
"YcTaHoBneHHble moaynn" . . .
"Ynpasnexue ot" .
"Hacoc 1" .
"Hacoc 2" .
"Hacoc 3" .
"Hacoc 4" .

1) Hacocbl 6onee 11 kBT, 2-nontocHble u 7,5 kBT, 4-nontocHble He MMelT OYHKLUUN paboTbl C HECKOMNBbKMMK Hacocamu.
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"YcTaHOBNEeHHoe 3Ha4yeHune" . . . . "YemaHoeneHHoe 3HayeHue" 93
"Pexum paboTbl" . . . . "Pexxum paboms!" 93
P p
"YcTaHOBUTbL 3afaHHY0 "YcmaHoeumb 3adaHHy0
nonb3oBaTenem 4acToTy . . . . rnonb3o08amenem yacmomy 93
BpaLueHns" spaweHus"
"Pexxum ynpasneHuns" "Pexum ynpasneHus" 94
"HacTtponka "Hacmpolika nponopyuoHansHo20 99
nponopunoHanbHoOro AasneHuns” OaeneHus"
"KHonku"
"KHonku" ("Akmusuposamb/deakmusuposam 114
b Hacmpouku")
N " "Peeaynamop"” ("Hacmpoduku
PerynsTop y) P ( p 106
peaynsimopa")
"Pabounin guanasoH" "Paboy4uli duana3oH" 107
"PasroH n sameanexue" "Pa3zoH u 3amedneHue" 112
"Homep" "Homep" ("Homep Hacoca") 113
"Paduocessb”
"Paguocesasb" (Bkntoyums/omkmno4ume 113
paduocsssb”)
"Tun gatymka" "Tun damyuka" 99
"AHanorosblli Bxog 1"
"AHanoroBbili Bxoq 2" "AHanoeoeble 8xo0bl" 100
"AHanorossbili Bxog 3"
"BcTpoeHHsbIn aatymk Grundfos” . "BecmpoeHHbil damyuk Grundfos” 101
“Pt100/1000, BxoA 1" ° "Bxo0b! Pt100/1000" 102
X00b!
"Pt100/1000, Bxoa 2" .
"Lindpposon Bxog 1" .
- — - "ugpposbie 8x00b1" 102
Lincdpposon Bxog 2
"LindppoBoin Bxoa/Bbixog 3"
- — - "Lugposbie 6x00bi/8bIx00bI" 103
Lindposoit Bxoa/Bbixog 4
N o " "Hacmpolika umnynbcHo20
MmMnynbcHbIV pacxogomep ,, 112
pacxodomepa
"3apaHHOe yCTaHOBIEHHOe "MpedsapumensHo onpedenéHHbie 110
3HaveHne" ycmaHoerieHHble 3Ha4eHus"
"AHanoroBbl Bbixoa" "AHanoz2o8blIl 8b1x00" 105
"®YHKUMSA BHELLIHEro "BHewHee enusiHue Ha 108
YCTaHOBMEHHOTO 3Ha4YeHus" ycmaHoeneHHoe 3HadeHue"
"CurnanbHoe pene 1" "CuzHanbHble pene" 1 u 2 105
"CurHansHoe pene 2" ("PeneliHble 8bix00bi")
"Mpenen 1 npesblweH" " Y
- — DyHKYUS nNpesbieHus nopoaa M
Mpepen 2 npeBblleH
"Moo4yepénHasn akcnnyaTtaums,
no spemeHun"
"Bpemsi Anst cMeHbl Hacoca”
"Moporpes npu npoctosix" "lModoepes npu npocmosix” 112
"KOHTponb NoAWNNHNKOB "KoHmponb nodwunHuKos 12
anekTpoasuratens” anekmpoodsuzamens"”
"O6cnyxuBaHue" "O6cnyxusaHue" 113
"Hata n sBpems" "Nama u epems" 114
"CoxpaHumb Hacmpouku"
"CoxpaHuTb HacTpomkn" ("CoxpaHumb thakmuyeckue 115
Hacmpouku")
"BoccmaHog8ume HacmpouKu
"BoCCTaHOBUTb HAaCTPOWKN" ("BoccmaHosumb coxpaHEHHbIE 116
Hacmpouku")
"OTmeHa" "OmmeHa" 116
"HasBaHue Hacoca" "HaseaHue Hacoca" 116
"Koa coeanHeHuns" "Kod coeduHeHus" 116
"EQuHuybI usmepeHus"
"EAVHMLBI namMepeHuns"” u P 114

Hacocbl 6onee 11 kBT, 2-nontocHble 1 7,5 kBT, 4-nontocHble He UMeT YHKUMM paboTbl C HECKONIbKUMW Hacocamu.
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"XXypHan peructpaummn aBapunHblix R o o "KypHan peaucmpayuu 17
curHanos” aeapuliHbix cueHasnos"
"XypHan peructpauummn . o o "KypHan peaucmpayuu 17
npepynpexaeHun” npedynpexdeHul"
KHonka "C6poc aBapuinHbIx . . .
curHanos"

1) Hacocsl 6onee 11 kBT, 2-nontocHble u 7,5 kBT, 4-nontocHble He MMelT OYHKLUUKN paboTbl C HECKOMNBbKMMK Hacocamu.

@2 e 2 ]
1 ] I s
3 wzzT we s
o o OO0 O30 s
se¢g Xxo8 XzQ £
o k& Fa— Z0c 2
Nge -0 8 -9 0 g
85< $5< £5% £
HdononHutenbHble HacTPolku (Assist) =N =N = g < S Pasgen CTtp.
O - P PG 2
OpaQ wm Q w N m o=
w = O x (G =
¥ 2 m«~ 2 mmw T s
Z- N~ Z- N~ Z X = ®©
T " a2 ]
W Wao o wao 63
[ I [+ I 0w~ S o
Zoo Zoo Z - (ST
" o " "Momowb 8 Hacmpolke
MoMoLyb B HAacTpolike Hacoca . . w P 118
Hacoca
"MoMoLub B yCTpaHeHun . o o "Hacmpolika, aHano2o8bil 118
HewucnpaBHocTen" 8x00"
N o "Hacmpolika HecKonbKux
HacTpoiika paboTbl HECKOMbKMX w -
) . . Hacocos" ("Hacmpolika 119

HacocoB" - "
MHO20HacocHoU cucmemsbi"”)

1) Hacocbl 6onee 11 kBT, 2-nontocHble u 7,5 kBT, 4-nontocHble He MMetT YHKUMM paboTbl C HECKONbKUMW Hacocamu.
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NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

OnucaHue BblIOpaHHbIX PYHKLUN

"YcTtaHoBneHHoe 3HavyeHue"

"YcTaHOBNneHHoe

UcnonHeHune Hacoca "
3HavyeHue

0,12 - 11 kBT,
NBE, NKE Series 2-NontocHble
2000 0,12 - 7,5 kBT,

4-nontocHoble

0,12 - 11 kBT,

2-NOnNKCHblE

0,12 - 7,5 kBr,
NBE, NBGE, NKE, 4-noniocHble

NKGE 15-22 kBT,
2-NontoCHble
11 - 18,5 kBT,
4-nontocHble

MoXHO yCTaHOBUTb 3aj@aHHOE 3Ha4YeHWe AN BCcex
pexuMoB ynpasneHusa. Cmotpute "Pexum
ynpaeneHusi" Ha cTp. 94.

3aBoacKkue HaCTPOMKMN

Cm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.

"Pexum pabotbl”

UcnonHeHune Hacoca "Pexum paboTbi”

0,12 - 11 kBT,
NBE, NKE Series  2-nontocHble
2000 0,12 - 7,5 kBr,

4-nontocHble

0,12 - 11 kB,

2-NontoCHble

0,12 - 7,5 kBT,
NBE, NBGE, NKE, 4-noniocHble

NKGE 15-22 kBr,
2-NOnNICHble
11 - 18,5 kBT,
4-nontocHble

Bo3moxHbI cnegytoLme pexnmsl paboTbi:

* "HopmanbHbIn"
Hacoc paboTtaeTt B COOTBETCTBUM C BbIOPaHHbLIM
pexnMom ynpasneHus.

* "OcTtaHoB"
Hacoc octaHaBnusaetcs.

e "MuH."
Pexnm paboTbl N0 MMHMManNbHOW XapakTepucTuke
cnepyeT BbIOUpaTh B NepuoAbl, koraa Heobxoanm
MUHVMMarnbHBIA pacxog.
[aHHbIV paboyunii pexxum MoXeT NPUMEHATLCS,
HanpumMep, AN PyYHOro NepeKnioYeHNs B HOYHON
pexum, ecnn "ABTOMaTUYECKNA HOYHON pexnm”
ABMNSETCHA HeXenaTenbHbIM.

* "Makc."
Pexunm paboTbl N0 MakcMarnbHOM XapakTepucTuke
cnepyert BbIGUpaTh B Nepuofbl, koraa Heobxoanm
MaKCMMarnbHbIA pacxog,.
Takon pabounin pexunm, K NpuMepy, MoXeT
NPUMEHSTLCSA B MMKOBOE BpeMsa noTpebneHus
ropsiyen Bofbl.

* "PyyHon"
Hacoc pa6oTaeTt ¢ yactoTon BpalleHus,
YCTaHOBNEHHOW BPYYHYIO.
B pexume "PyyHoin" ycTaHOBNEHHOE 3HaYeHue,
3agaBaemMoe Mo wuHe, urHopupyetcs. CmoTpuTe
"8adamb yacmomy spaujeHus epy4Hyt" Ha cTp. 93.

+ "BapaHHas nonb3oBaTenem YactoTa BpalleHus"
[Buratenb paboTaeT ¢ NOCTOSIHHOW YacTOTOMN
BpaLleHWsi, yCTaHOBMNEHHON nonb3oBaTtenem. Cm.
"YcmaHosumb 3adaHHYK ronb3o8amesniem
yacmomy epaweHus" Ha cTp. 93.

Bce pexunmbl paboTbl NpeacTaBneHbl Ha puc. 117.

TMO06 4024 1515

OcTtaHoB

Puc. 117 Pexumbl pabothbl

3aBoAcKkune HaCTPOMKHU

Cwm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.

"3agaTb 4YacTOTy BpalleHUsi BPyUYHyr0"

"3apaTb YacToTy

UcnonHeHue Hacoca "
BpalleHUs1 BPY4HYIO

0,12 - 11 kBT,
NBE, NKE Series 2-NOMCHbIE
2000 0,12 - 7,5 kB,
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

[laHHOE MEeH JOCTYMHO TONBbKO AN paCLUMPEHHOMN
naHenu ynpasneHus. C nomoubto Grundfos GO
YyacToTa BpalleHuUsl 3agaeTcs Yepes MeHto
"YcTaHoBNeHHoe 3HayeHune".

Mo>xHO 3agaTb Xenaemyio YacToTy BpalleHus Hacoca
B % OT MakcMMmanbHoW YyacToThl. [1pu BeiGOpe pexvma
akcnnyartaumm "PyyHoi" Hacoc ByaeT paboTtaThb ¢
3a4aHHOM 4YacToTOW BpaleHus. YacToTy BpalleHus
MO>HO MOTOM U3MEHWUTb BPYYHYIO C MOMOLLbIO
Grundfos GO nnu ¢ noMoLb0 paclUMPeHHON NaHenm
ynpasneHus.

"YcTaHOBUTBL 3aflaHHYI0 NofMb30oBaTenem
YyacToTy BpalieHusa"

Mo>HO 3agaThb xenaemyto YacToTy BpalleHus
anekTpoasuratens B % OT MakCUMarnbHOM YacToThbl.
Mpu BEIOOPE pexuma akcnnyaTauun "3agaHHas
nonb3oBaTeneM YyacTtota BpaweHns"
anekTpogsurartens 6yget paboTtaTb ¢ 3agaHHOM
YaCTOTON BpaLLEeHWs.

GRUNDFOsS™

NMonb3oBaTtenbckue nHtepdencol gna E-HacocoB
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"Pexum ynpasneHusa”

UcnonHeHune Hacoca "PeXum ynpaBneHus

0,12 - 11 kBr,
NBE, NKE Series 2-nontocHble
2000 0,12 - 7,5 kBr,

4-nontocHble

0,12 - 11 kBT,
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 ynpaBneHnst 4OCTYMHbI
BO BCEX MCMONHEHNAX HACOCOB.

Bo3moxHbI cnegytoLme pexnmsl ynpaBneHus:

* "Mpon. gaBneHue" (nponopunoHanbHoe AaBreHne)
* "MocT. faBneHune" (MOCTOAHHOE AaBneHne)

* "MMocT. Temn." (NOCTOsAHHast Temneparypa)

» "lMocT. nepen. aaen." (NOCTOsIHHBIV Nepenaj
AaBrneHns)

* "lMocT. nepen. Temn." (NOCTOSIHHBIV Nepenaj
Temneparyp)

» "[MocT. pacxoa" (NOCTOSIHHbIV pacxoa)
* "TocT. ypoBeHb" (MOCTOSAHHLIN YPOBEHb)

» "[pyroe noct. 3Ha4." (apyroe NoCToOsiHHOE
3HayeHwue)

» "lMocT. xapakTep." (NOCTOSAHHaA XxapakTepucTuka).
YcTaHOBNEHHOE 3HAaYeHNe BCEX PEXUMOB YNpaBrneHus
MOXHO U3MEHUTb B NOAMEHIO Nocne Bblbopa HYXHOro
pexuma ynpasneHus.

3aBoAacKkue HaCTPOMKMK

Cwm. 10. 3asodckue Hacmpolku E-Hacocos Ha
cTp. 128.

GRUNDFOsS %

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

"Mo nponopunoHanbLHOMY AaBneHu"

"Mo
nponopuuoHansHoOMy
AaBnexuio”

UcnonHeHne Hacoca

0,12 - 11 kB,
NBE, NKE Series  2-nontocHble
2000 0,12 - 7,5 kBT,
4-nontcHble
0,12 - 11 kBr,
2-NOnCHbIe
0,12 - 7,5 kBT,
4-nontocHble
15-22 kBT, 2-nontocHble
11 - 18,5 kBT, -
4-nontcHble

NBE, NBGE, NKE,
NKGE

3HayeHne Hanopa Hacoca yMeHbLUIaeTcs npu
CHWXEHUW pacxofa U yBeNU4MBaeTCs npu NoBbILLIEHWM
pacxoga. Cm. puc. 118.

[aHHbIV pexum ynpaBneHns ocobeHHO NoaxoanT ons
CUCTEM C OTHOCUTENbHO BbICOKMMM NOTEPAMM
JaBreHusl B pacnpegenutenbHbix TpybonpoBoaax.
Hanop Hacoca 6yneTt Bo3pacTtaTb NponopuUnoHanbHO
pacxofy rmapocuUcTeMbl, YTOObI KOMMNEHCUPOBAaTb
BbICOKME NOTEpPU AaBMNEHNs B pacnpenenuTenbHbIX
TpybonpoBoaax.

YCTaHOBMNEHHOE 3HAaYeHNEe MOXHO 3a4aTb C TOYHOCThLIO
0o 0.1 m. Hanop Ha 3akpbITOM KnanaHe paBHSeTCA
NONoBUHE YCTAHOBIIEHHOIO 3HaYeHUS.

3a 6onee nogpobHOW MHopmaLmeln 0 HacTponKax
obpartuTech k pasgeny "Hacmpolika
nponopyuoHansHoeo dasneHus" Ha cTp. 99.

H A

Hset

Hset

TMO5 7909 1613

‘P Q

Puc. 118 "o nponopunoHanbHoMy Aasnexuto”

Mpumep
* YcTaHOBMEHHbIV Ha 3aBofe AaTyvK nepenaga
OaBneHus.

Puc. 119 "o nponopunoHanbHoMy Aasnexuto”

HacTtpowku perynatopa

OnucaHue pekoMeHayeMblX HacTpOeK perynaropa cMm.
B pa3gene "Peeynsmop” ("Hacmpoliku peaynsmopa”)
Ha cTp. 106.



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

"MocTosAHHOe oaBneHue"

"MocTosiHHOE

WUcnonHeHue Hacoca
A[aBrieHue"

0,12 - 11 kBr,
NBE, NKE Series  2-nontocHble
2000 0,12 - 7,5 kBr,

4-nontocHble

0,12 - 11 kBT,
2-NoniocHble
0,12 - 7,5 kBT,

NBE, NBGE, NKE, 4-nontocHble

NKGE

15-22 kBT, 2-nontocHole
11 - 18,5 kBT, .
4-nontocHble

[aHHbIN pexnm paboTbl pekoMeHAYyeTCs, ecrnm Hacoc
JomkeH obecneynBaTtb NOCTOSIHHOE AaBneHve
He3aBMCUMO OT pacxoga B cucteme. Hacoc
NnoAAepXvBaeT NOCTOSHHOE AaBneHne He3aBUCUMO OT
pacxoga. Cm. puc. 120.

Puc. 120 "lMocTosiHHOe gaBneHune"

[nsa aToro pexuma ynpasneHus TpebyeTca BHELIHWI
[aTyuK aBreHus, Kak nokasaHo B criegyloLwmnx
npumepax. HacTponTb AaTtynk AaBneHNs MOXHO B
MeHt "[lononHuteneHble HacTponkn". Cm. "Momows 8
Hacmpolke Hacoca" Ha cTp. 118.

Mpumepsbl
*  OpOuWH BHELIHWIA AaTYvK OaBneHus.

Puc. 121 "lMocTosiHHOE gaBneHue"

HacTtpoiku perynstopa

OnucaHue pekoMeHAyeMbIX HaCTPOEK perynaropa cMm.
B pasgene "Peaynsmop” ("Hacmpoliku peaynsmopa”)
Ha cTp. 106.

/
TMO05 7901 1613

"MocTosiHHaAa Temnepartypa"

"MocTosHHasA

UcnonHeHune Hacoca
Temnepatypa"”

0,12 - 11 kBT,
NBE, NKE Series  2-nontocHble
2000 0,12 - 7,5 kBT,

4-nontocHble

0,12 - 11 kBT,

2-noniocHble

0,12 - 7,5 kBr,
NBE, NBGE, NKE, 4-nomiocHble

NKGE 15-22 kBT,
2-NontcHble
11 - 18,5 kBr,
4-nontocHble

JaHHbIn pexvm ynpaeneHns obecnevmsaet
NOCTOSIHHYIO TemnepaTypy. Pexunm noctosiHHon
Temneparypbl yaobeH Ans npuMeHeHus B cuctemax
ropsyero BO4OCHabXeHWs; OH NpegHasHayeH Ans
yrnpaBneHns pacxofoMm C Lenbio nogaepXaHus
dUKCMPOBaAHHON TeMnepaTypbl B CUCTEME.

Cwm. puc. 122.

Puc. 122 "MMocTosHHasa Temnepatypa"

[na naHHoro pexuma ynpaBneHua TpeGyETCﬂ
BHyTpeHHVIVI WUAN BHELWHWI JaTymnK TeMnepatypbl, Kak
NoKa3aHOo B NpuBeAeHHbIX HXEe npumepax.

Mpumepsbi
+ OpuH BHELWHWI AaT4ymK Temneparypbl.

Puc. 123 "MMocTosHHasa Temnepatypa"

Hactpouku perynsatopa

OnucaHue pekoMeHAyeMbIX HaCTPOEeK perynaropa cMm.
B pasgene "Peaynsmop" ("Hacmpolku peaynsmopa”)
Ha cTp. 106.

GRUNDFOS %%

/
TMO5 7900 1613
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"MoCcTOAHHBLIN

nepenap gasneHuma"

WUcnonHeHune Hacoca

"MocTosHHbIN Nepenag,
n[aBneHua"

NBE, NKE Series
2000

0,12 - 11 kBr,
2-NOnCHble
0,12 - 7,5 kBT,
4-nontocHble

NBE, NBGE,

0,12 - 11 kBr,
2-MontoCHble
0,12 - 7,5 kBr,
4-nontocHble

NKE, NKGE

15-22 kBT,

2-NontocHble
11 - 18,5 kBT,
4-noniocHoble

Hacoc nopaepxvBaeT NOCTOAHHBLIN Nepenag
AaBreHus Hes3aBNCUMO OT pacxofa B cucteme. Cm.
puc. 124. laHHbIN pexum ynpasneHns NoaxoauT B
OCHOBHOM A5151 CUCTEM C OTHOCUTENBHO HU3KMMM
noTepsAMn AaBfeHuns.

H A

/
TMO5 7901 1613

Puc. 124 "lMocTosHHbIA Nepenas nasnexHusa”

[na gaHHoro pexuma ynpasneHusa Tpebyetca
BHYTPEHHWUI UMM BHELLHWIA AaTyMK nepenaja
AasneHusl, nnbo ABa BHELWHUX gaTynka gasnexHums. Cm.

NpUMepbl HUXE.

GRUNDFOsS %

Mpumepsbl

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

* YcTaHOBMEHHbIV Ha 3aBofe AaT4yvK nepenaga
nasnenus (toneko NBE, NKE cepumn 2000).

N\

+ OpuH BHELWHWI AaTyvK nepenaza AaBneHuns.
[lnst kOHTpONA Nnepenaga AaBneHNs Ha Hacoce
MCcnonb3yeTcs curHan ¢ gatymka. Jatumk MoXHoO
HaCTPOUTb BPYYHYIO UMK C MOMOLLBIO MEHIO
"[lononHuTenbHble HacTpolikn". CMm. puc. "Momowb
8 Hacmpouke Hacoca" Ha cTp. 118.

©

» [1Ba BHELWHUX AaTynKka AaBreHNUs.
MoppepxaHrMe NOCTOSIHHOrO nepenaga AaBneHus
MOXHO o6ecneynTb C MOMOLLbIO ABYX AATYMKOB
nasneHusi. Ha Hacoc ¢ AByx A4aT4yMKoB NOCTynawT
BXOZHbIE CUTHanbl, HA OCHOBE KOTOPbIX
paccunTbiBaeTca nepenaj gaBnexHus. JaTyvku
OOJKHbI UMETb OAMHAKOBLIE €4UHULbI NU3MEPEHMS U
ObITb HACTPOEHbI Kak JaT4uKkn obpaTHOW CBA3MN.
[aTumkm MOXHO HAaCTPOUTb BPYYHYIO UMK C
NOMOLLbI0O MeHI0 "[JonONHUTENbHbIE HACTPONKN".
Cwm. puc. "Tlomouwb 8 Hacmpolike Hacoca" Ha

cTp. 118.

Puc. 125 "locTosiHHbIN Nnepenag gasnexus"”

Hactpouku perynsatopa

OnncaHne pekoMeHayeMbIX HAaCTPOEK PerynsaTopa cum.
B pa3gene "Peeynsimop” ("Hacmpoliku peaynsmopa”)

Ha cTp. 106.



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

"lMocTosiHHbIA Nepenag Temnepartyp"”

"MNMOCTOAHHLIN
UcnonHeHue Hacoca nepenag
TemnepaTtyp"

0,12 - 11 kBT,
NBE, NKE Series ~ 2-nontocHble
2000 0,12 - 7,5 kBT,

4-noniocHble

0,12 - 11 kBr,

2-NOnNIOCHble

0,12 -7,5 kBT,
NBE, NBGE, NKE, 4-noniocHble

NKGE 15-22 kBT,
2-NontoCHble
11 - 18,5 kBT,
4-nontocHble

Hacoc nogaepxusaeT NOCTOAHHbIN Nepenag
TemnepaTtyp B cucteme, Ans a1oro paboyne
XapaKTepucTUKN Hacoca perynmpyroTcs
cooTBeTCcTBYOWMM 0bpasom. Cm. puc. 126.

H A

N
2 “» q

Puc. 126 "lMocTosiHHbIV Nepenag Temnepatyp”

[na naHHoro pexuma ynpasneHus TpebytoTca asa
BHELUHWNX AaTyMKa TeMmnepaTypbl UNN OANH BHELIHWN

AaTyHuK nepenaga temneparypbl. Cwm. npuMepbl HUXe.

B kayecTBe gaT4yMKkoB TemnepaTypbl MOryT
MCnonb30BaTbCsl aHaNoroBble AaTYMKK,
NOAKMIOYEHHbIE K ABYM aHanoroBbIiM BXxoAam unu gsa
natymnka Pt100/Pt1000, nogkntoy€éHHble K BXogam
Pt100/1000, ecnn TakoBble UMEIOTCA HA KOHKPETHOM
Hacoce.

HacTpouTb gatynk gaBneHus MOXHO B MEHHO
"[lononHuTenbHble HacTporikn" B "lMomoLlb B
HacTporke Hacoca". CMm. "Momowb 8 Hacmpolke
Hacoca" Ha cTp. 118.

TMO5 7954 1713

Mpumepsbl

» [lBa BHEWHWX gatyuka Temnepatypbl. He
npegoctaensercsa ansa HacocoB NBE, NBGE, NKE,
NKGE 15-22 kBT 2-nontocHbix n 11- 18,5 kBT
4-NOnNIOCHbIX.
MoppepxaHue NOCTOSIHHOIO Nepenaga Temneparyp
MOXHO 06ecne4nTb C NOMOLLbH ABYX OaT4YMKOB
Temnepartypbl. Ha Hacoc ¢ AByx AaTyuKoB
NocTynaltT BXOAHbIE CUTHarbl, HA OCHOBE KOTOPbIX
paccunTbiBaeTCcHa nepenaj TemnepaTtyp.
[JaTtynkm JOMmKHblI UMETb OMHAKOBbIE eaNHULbI
n3MepeHus N BbITb HACTPOEHbI Kak AaT4MKK
obpaTHoi cBs3n. [laT4yMKnM MOXHO HACTPOUTb
BPYYHYIO UMK C NOMOLLbIO MeHI0 "[lononHuTenbHble
HacTporkun". CMm. "Tlomowb 8 Hacmpolike Hacoca"
Ha cTp. 118.

+ OpuvH BHELWHWI faTyvK nepenaza Temneparypbi.
[nsa KoHTponsa nepenaja TemnepaTyp Ha Hacoce
MCMonb3yeTcs CUrHan ¢ gatymka.

[aTumk MOXXHO HACTPOUTb BPYYHYHO UIM C MOMOLLbIO
MeHto "[lononHuteneHble HacTponkn". Cm.
"MNomouwb 8 Hacmpolike Hacoca" Ha cTp. 118.

\J ;

Puc. 127 T[locTosiHHbIV Nepenag Temneparyp

HacTpoiku perynsatopa

OnucaHue pekoMeHayeMblX HacTpPOEeK perynaropa cMm.
B pa3gene "Peeynsmop” ("Hacmpoliku peaynsmopa”)
Ha cTp. 106.

GRUNDFOS %%
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"MocTosHHbIN pacxoa”

"MNMoCTOAHHLIN

WcnonHeHune Hacoca
pacxoa”

0,12 - 11 kBr,

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

"MoCTOsIHHbIA YPOBEHbL"

"ToCTOAHHbIN

UcnonHeHune Hacoca
ypoBeHb"

0,12 - 11 kBT,

NBE, NKE Series
2000

2-NOnNKCHble
0,12 - 7,5 kBr,

NBE, NKE Series
2000

2-NontcHble
0,12 - 7,5 kBT,

4-nontocHble

0,12 - 11 kBT,

2-NontoCHble

0,12 - 7,5 kBT,
NBE, NBGE, NKE, 4-noniocHble

NKGE 15-22 kBr,
2-NOnNICHble
11 - 18,5 kBT,
4-nontocHoble

Hacoc nogaepxvnBaeT NOCTOAHHBIN pacxon B cucteme
HesaBncumo oT Hanopa. Cm. puc. 128.

H A
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Qset =
Puc. 128 PerynuposaHue C NOCTOAHHbLIM 3HAYE€HUEM
pacxofa

[ns gaHHoro pexuma ynpasneHusi Tpebyetca
BHELLHMI AaTyuk pacxoaa.

CMm. npumep Hmxe.

Mpumep
» OauH BHeLWHWI AaTymK pacxoaa.

Puc. 129 TlocTosiHHbIN pacxoq

HacTpoiiku perynsiTopa

OnucaHue pekoMeHayeMblX HAaCTPOEK perynaropa cMm.
B pasgene "Peaynamop"” ("Hacmpoliku peaynsmopa”)
Ha cTp. 106.

GRUNDFOsS %

4-nontocHble

0,12 - 11 kBr,

2-noniocHble

0,12 - 7,5 kBr,
NBE, NBGE, NKE, 4-nomiocHble

NKGE 15-22 kBr,
2-NontcHble
11 - 18,5 kBr,
4-nontocHble

Hacoc noggepxvBaeT NOCTOAHHBLIN ypoBeHb paboyen
XUOKOCTU He3aBMcumo oT pacxoga. Cm. puc. 130.

/
TMO5 7941 1613

Puc. 130 "lMOCTOSAAHHbIN YpOBEHBL"

[na naHHoro pexuma ynpaBneHua TpeGyeTCﬂ
BHELUHUI gaTumnk YPOBHA.

Hacoc MoxeT perynupoBaTb ypOBEHb XUAKOCTU B

pesepByape AByMs cnocobamu:

* C nomouwbio yHKLUN OMOPOXHEHWS, KOrA4a Hacoc
OTKauMBaeT XWOKOCTb U3 pe3epByapa.

* C nomouwbio yHKLUN 3anoNHEHNs], kKoraa Hacoc
3aKa4yMBaeT XUOKOCTb B pe3epByap.

Cwm. puc. 131.

Tun pyHKLMM KOHTPONS YPOBHS 3aBUCUT OT HACTPOWKM

BCTpOeHHoro perynsatopa. Cm. "Peaynsmop”

("Hacmpoliku peeynsmopa”) Ha cTp. 106.

Mpumepsbi
OAVH BHELWHNI 4aT4YNK YPOBHS.
— PYHKLUS ONOPOXKHEHNS.

* OAuH BHELHWI A4aT4vK YPOBHS.
— YHKUUSA 3anonHeHNs.

Puc. 131 [MoCTOAHHbIV ypOBEHb



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

HacTpoiiku perynsiTopa

OnucaHue pekoMeHAyeMblX HaCTpOeK perynaropa cMm.
B pasgene "Peaynsmop” ("Hacmpoliku peeynsmopa”)
Ha cTp. 106.

"[dpyras noctosiHHasa BenuynHa"

"Opyras nocTosiHHas

UcnonHeHune Hacoca "
BenuYMHa

0,12 - 11 kB,
NBE, NKE Series 2-NonCHbIe
2000 0,12 - 7,5 kB,

4-nontocHble

0,12 - 11 kBT,

2-NOnNtCHble

0,12 -7,5 kB,
NBE, NBGE, NKE, 4-noniocHble

NKGE 15-22 kBT,
2-NoNICHbIE
11 - 18,5 kBT,
4-nontocHble

JTiobas gpyras BennumMHa nogaep>KmBaeTca
NOCTOSAHHOM.

[aHHbIN pexnm ynpasneHnsa ncnonb3dyeTtcs Ans
KOHTPONS BENUYMHbI, KOTOpPas OTCYTCTBYET B MEHIO
"Pexxum ynpasnenuns”. lNMogkniovmte gaTyuk,
N3MEPSIOLLUIA KOHTPONUPYEMYIO BEMUYUHY, K OGHOMY
13 aHanoroBbIX BXOAOB Hacoca. KoHTponupyemas
BennyMHa otobpaxaeTcs B NpoLeHTax oT Auana3oHa
partyuka.

"MocTosiHHaA xapakTtepucTuka"

"MocTosiHHanA

UcnonHeHue Hacoca "
XapakTepucTuka

0,12 - 11 kBr,
NBE, NKE Series  2-nontocHble
2000 0,12 - 7,5 kBr,

4-nontocHble

0,12 - 11 kB,

2-NOntoCHble

0,12 - 7,5 kBr,
NBE, NBGE, NKE, 4-noniocHble

NKGE 15-22 kBr,
2-NOnNtCHble
11 - 18,5 kBT,
4-nontocHble

Hacoc MOXHO HacTpouTb Ha paboTy C NOCTOSIHHOM
XapaKTepVICTVIKOVI, T. €. B pexXume, aHanorm4Hom
aKcnnyaTaumm Heperynupyemoro Hacoca.

Cwm. puc. 132.

HacTtpolika Tpebyemoii YacToThbl BpalleHUss MOXeT
BbIMOSMHSATLCS B MPOLEHTax OT MakCMMaribHOW YacToThl
BpalleHus B ananasoHe ot 13 go 100 %.

/

s
\ >

Q

TMO05 7957 1713

Puc. 132 '"locTtosaHHasa xapaktepucTuka"

B 3aBMCMMOCTM OT XapaKTEPUCTMKN CUCTEMBI U
pabo4ein Touku, 3Ha4yeHne HacTporikn 100 % moxeT
HE3HaYMTENbHO OTNNYATLCA B MEHbLUYK CTOPOHY OT
dhakTMyecKom MakCcumMarnbHO XxapakTepPUCTUKM Hacoca,

[axKe ecnu Ha aucnnee otobpaxaeTcs nokasaTenb
100 %. 310 cBSA3AHO C OrpaHMYEHUSAMM NO MOLLHOCTU U
OaBeHuno, peannsoBaHHbIMU B Hacoce. [laHHoe
OTKJIOHEHWE BapbMpyeTcs B 3aBUCUMOCTM OT Tuna
Hacoca 1 BenuuuHbl NoTepb AaBneHus B
Tpybonposoaax.

H[%] o

OrpaHu4yeHHasi MakcumanbHas
100 % |-~ <

- XapakTepucTuka

TMO5 7913 1613

>
80%  Q[mh]
Puc. 133 OrpaHnyeHus no MOLHOCTU 1 AaBIEHUIo,
BNUSIOLLNE HA MaKCUMaIbHYI0 XapaKTepuCcTmKy
HacTtpowku perynatopa

OnucaHue pekoMeHAyeMbIX HaCTPOEeK perynaropa cMm.
B pasgene "Peaynsmop" ("Hacmpoliku peeynsamopa”)
Ha cTp. 106.

"HacTpoika nponopunoHanbHOro
pasneHuna"

"HacTtpoiika
NponopL1oHanbHOro
naBneHua"

UcnonHeHune Hacoca

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 kB,
4-nontocHble

"MPYHKLMNA XapaKkTepucTUKn ynpasneHua”
MoxHO 3apaTb KBaApaTUYHY UK NINHERHYIO
XapaKkTepUCTUKY.

"Hanop npu Hynesowm pacxoge”

[aHHoe 3HayeHne MOXHO 3agaTb B % OT
yCTaHOBNEHHOro 3HayeHus. [Npu yctaHoBke Ha 100 %
peXuM ynpaBrneHns COOTBETCTBYET NOCTOSTHHOMY
nepenagy AaBneHus.

"Tun paTumnka"”

"Tun

UcnonHeHne Hacoca "
AaTyunka

. 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-nontocHble

11 - 18,5 kBT, 4-nontocHble

MapameTpbl AaTYMKa OOMKHbBI yCTaHaBNUBATbLCS
TOMbKO NPW PErynnpyemMom pexumme aKcniyataumm.
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100

BbibepuTe oaHO M3 crneayoLwmx 3Ha4YeHUN:
* BbIxogHOWM curHan gatyuka
0-10 B
0-20 MA
4-20 MA.
* EauHuua nsmepenus gaTtymka:
Oap, mbap, M, kMa, d)yHT/,El,lOVIMz, dyT, M3/‘-4, M3/c,
n/c, rannoH/muH, °C, °F, %.
* [lnanasoH namepeHunin gatyumka.

"AHanoroBble Bxoabl"

"AHanoroBsble
UcnonHeHue Hacoca

BxoAab!"

0,12 - 11 kBT,
NBE, NKE Series  2-nontocHble .
2000 0,12 - 7,5 kBr,

4-noniocHoble

0,12 - 11 kBT,

2-NOnNKCHble .

0,12 - 7,5 kBr,
NBE, NBGE, NKE, 4-nomntcHble
NKGE 15-22 kBT,

2-NOnNtCHble B

11 - 18,5 kBT,

4-nontocHble
OnucaHue Knemmbi*
"AHanoroBbli Bxog 1, HacTponka" 4
"AHanoroBbli BXxod 2, HacTpomnka" 7
"AHanorosblli Bxog 3, HacTpomrka" 14

*

Cwm. Knemmbi coeduHeHul, paclwupeHHbIl (hyHKUUOHaNbHbIU
modynb FM 300 Ha cTp. 132.

3apanTe aHanoroBbIN BXoa ANs gaTynka obpaTHON
cBA3KM Yyepes MeHo "TlomoLb B HAacTpovike Hacoca".
Cm. "Tlomowb 8 Hacmpolike Hacoca” Ha cTp. 118.

Ecnu Bbl XOTUTE HACTPOUTL aHaNoroBbI BXO4 AN
OpYrux uenem, aTo MOXHO caenaTb BPYYHYIO.

AHanorosble BX0Abl MOXHO HACTPOUTb C MOMOLLbIO
MeHto "HacTtpoiika, aHanorosbin Bxog". Cm.
"Hacmpolika, aHanozo8bil 8xo00" Ha cTp. 118.

Mpw BbINONHEHMM Py4YHbIX HacTpoek Yyepes Grundfos
GO HeobxoQMMo BOMTK B MEHIO aHANoroBoro Bxoaa B
MeHto "HacTporikn".

OnucaHue

AHanoroebiM BXo4aM MOXHO 3a4aTh crieayolime
PYHKLMU:

¢ "He akTusHoO"

« "Oatuyuk obpaTtHon cBsA3M"

» BosgenicTBue BHELIHETO YCTAHOBIEHHOMO 3HAYEHUS
CM. "BHewHee enusiHue Ha ycmaHo8/1eHHoe
3Ha4yeHue" Ha cTp. 108.

« "Opyras dyHkuns".

GRUNDFOsS %

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

U3mepsembin napameTp

Bbibepute oguH n3 napameTpoB, a UMEHHO NapameTp,
n3mepsemMbll B cMCTeMe A4aT4YNKOM, NOOKIIOYEHHbBIM K
dakTmyeckomy aHanorosomy Bxoay. Cm. puc. 134.

5
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Puc. 134 O630p mecT pacrnonoxeHus garyvka
DYHKUUA faTyMKa, UsMepsiemMblil napameTp MNos.
"NaBneHune Ha Bxoae" 1
"Mepenag gaBneHus Ha Bxoae" 2
"Temnepartypa xugkocTun" 3
"Mepenan AasneHus Ha Bbixoge" 4
"Mepenag gaBneHus, Hacoc" 5
"Pexum pabotbl" 6
"NlaBnexHue 2, BHelwHee" 7
"Mepenag gaBneHns, BHELWHNA" 8
"YpoBEHb EMKOCTM XpaHeHus" 9
"YpoBeHb pabouen emkocTn" 10
"Pacxop Hacoca" 1
"BHeLwwHuni pacxoa” 12
"Temnepartypa xugkoctun" 13
"Temnepatypa 1" 14
"Temnepartypa 2" 15
"MMepenag Temneparyp, BHELWHUA" 16
" o " He
TemnepaTypa okpyxatoLien cpeabl oToBpaxaetcs
" . " He
Hpyroi napameTp oTobpaxaeTcst

EovHuubl
Mmetowmecs eanHnLbl U3mMepeHust:

MapameTtp Bo3MoXxHble eAUHULbI U3MepeHuUs
[asnexne 6ap, m, klMa, dyHT/KB. AONAM, yT
YpoBeHb M, dyT, AONAM

"Pacxon" m3/4, ni/c, sipad/y, ran/mMuH
"TemnepaTypa xuakoctn" °C, °F

"Opyroi napameTtp" %




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

OneKTpuyeckun curHan
BbibepuTe TN curHana:

+ "0,5-3,5B"
+ "0-5B"

- "0-10B"

* "0-20 MA"

« "4-20 MA".

[Onana3oH gaTtyuka, MMHMUManbHoe 3Ha4YeHue
YcTaHOBUTE MMHMMAanNbHOE 3HAYE€HMEe NOAKMIOYEHHOMO
haryuka.

[Onana3oH gaTyukKa, MakcMuManbHoe 3Ha4yeHue
YcTaHOBUTE MakcMMarnbHOe 3Ha4eHne NoaKMHYEHHOro
haryuka.

3aBoackue HaCTPOMKHU

Cwm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha

cTp. 128.

YcTtaHOBKa ABYX AaTYMKOB ANSA
anddepeHunanbsHOro NamepeHus

[Ins namepeHns pasHoOCTM NapameTpa Mexay ABYMS
TOYKaMN yCTaHOBUTE COOTBETCTBYOLLME OaTHUKN
cnegyowmm obpasom:

AHanoroBbIf BXoA,
ANA gaTtyuka 2

AHanoroebIn BXxoA

Mapamerp ansa gartymka 1

MNepenap nasnexus Ha [epenag AasneHus Ha

LasneHune, onuus 1
BXoae BbIXoae

[asneHue, onuusa 2 [aenenue 1, BHelwHee [laBneHue 2, BHeLIHee

Pacxopg Pacxop Hacoca BHewHwnin pacxoa

TemnepaTtypa TemnepaTtypa 1 Temnepatypa 2

Ecnu Bbl XOTUTE NCNONb30BATh PEXMM yNpaBleHUs
"NocTOosIHHBLIN Nepenag AasneHus", Heobxoanmo
BbI6paTh yHkuUMIO "[daTtumk o6bpaTHOM cBA3M" Angd
aHanoroBoro Bxoga o6oux AaT4ynKoB.

"BcTpoeHHbIn gaTymk Grundfos™

"BCTpOeHHbIN AaTYMK

UcnonHeHue Hacoca
Grundfos"

0,12 - 11 kB,
NBE, NKE Series 2-nontocHble
2000 0,12 - 7,5 kBT,
4-noniocHele
0,12 - 11 kBT,
2-NOnCHble
0,12 - 7,5 kBT,
4-nontocHble
15-22 kBT, 2-nontocHble
11 - 18,5 kB, -
4-nontocHele

NBE, NBGE, NKE,
NKGE

®PyHKUMIO BCTPOEHHOTO AaTynka MOXHO BblOpaTh B
meHto "Built-in Grundfos sensor" ("BcTpoeHHbIn gaTymk
Grundfos").

HacTtpouTb BCcTpoeHHbIn gatyunk Grundfos MoxHoO B
mMeHto "lMomolLlb B HacTporke Hacoca". Cm. "Momowb 8
Hacmpolke Hacoca" Ha cTp. 118.

Mpu py4yHOM BBOAE yCTaBKM B yCOBEPLUEHCTBOBAHHON
naHenu ynpasneHus HeobxoaMMo BonTh B
aHanorosble BXoAbl B MeHto "HacTponkun" ana gocryna
K MeHto "BcTpoeHHbin gatyunk Grundfos".

Mpu pyyHom BBoAe ycTaBku npu nomowm Grundfos GO
Heobxo4MMo BOWTKU B MeHto ans "BcTtpoeHHoro
partymnka Grundfos" B meHto "HacTtponku".
OnucaHue
BcTpoeHHOMY OaTumKy MOXHO 3afaTb criegyloLune
PyHKLMM:
+ "[Nartuyuk nepenaga gaenexus Grundfos”

— "He akTtnBHO"

— "Oatymk obpartHoi cesa3n"”

— "BnusaHue Ha ycTtaHoBNeHHOe 3HayeHune"

— "Apyrasa gyHkuma".
« "Nartuyuk Temnepatypbl Grundfos”

— "He akTnBHO"

— "Oatymk obpartHoi cesa3n"”

— "BnusaHue Ha ycTtaHOBNEeHHOe 3HayeHune"

— "Opyrasa cdyHKuma".
3aBoAcKkue HacCTPOMKHU

CwmoTtpute 10. 3asodckue Hacmpolku E-Hacocos Ha
cTp. 128.

GRUNDFOS %%
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"Bxoabl Pt100/1000"

WUcnonHeHue Hacoca "Bxoabl Pt100/1000"

0,12 - 11 kBT,
NBE, NKE Series  2-nontocHble
2000 0,12 -7,5 kBT,

4-nontocHble

0,12 - 11 kB,

2-NOntCHble

0,12 - 7,5 kB,
NBE, NBGE, NKE, 4-noniocHble

NKGE 15-22 kBT,
2-NOnNICHble
11 - 18,5 kBT,
4-noniocHoble

OnucaHue Knemmbi*
"Pt100/1000 BBOA 1, HacTpoiika" 17n 18
"Pt100/1000 BBOA 2, HacTporika" 18 n 19

*  CM. Knemmbl coeduHeHul, pacuupeHHbIl oyHKUUOHanbHbIU
modyrnb FM 300 Ha cTp. 132.
Bapgante Bxog Pt100/1000 ansa gatymnka obpaTHOM

cBA3Kn Yyepes MeHo "lomoLLb B HacTporike Hacoca".
Cwm. "Momouwb 8 Hacmpolike Hacoca" Ha cTp. 118.
Ecnu Bbl xoTnte HactpouTb Bxog Pt100/1000 ons
OpYyrux Lenewn, 3To MOXHO caenartb BPYYHYH.
AHanoroBble BXO4bl MOXXHO HaCTPOUTb C NOMOLLLbIO
MeHto "HacTpowika, aHanorosbii Bxog". Cm.
"Hacmpolika, aHanozoesil 6xod" Ha cTp. 118.

Mpw BbINONHEHMM py4HbIX HacTpoek Yyepe3 Grundfos
GO Heobxoaumo BoMTK B MeHto ansa sxoga Pt100/1000
B MeHo "HacTtponkn".

OnucaHune

Bxogam Pt100/1000 MmoxHO 3agaTth cnegytouime
PYyHKLMNU:

* "He aktmHO"

» "[artuyumk obpaTHOM cBA3N"

+ BosgelicTBrne BHelHEro ycTaHOBNEHHOMO 3Ha4YeHUst
CwM. "BHewHee 8r1usiHUe Ha yCcmaHOo8/1eHHOe
3Ha4yeHue" Ha cTp. 108.

« "[pyras dyHkuuna".
U3mepsieMmbin napameTp

BbibepuTe oguH U3 napameTpoB, Hanpumep,
napameTp, U3mepsieMbli B cUCTEME AaTYNKOM
Pt100/1000, noaknto4€HHbIM K hakTM4ecKoMy BXoay
Pt100/1000. Cm. puc. 135.

y
NI R :
\Z

4

A 99

Puc. 135 O630p MecT pacrnonoxeHus gatymka

TMO06 4012 1515

PT100/1000
MapameTtp Mos.
"Temnepartypa xungkoctn" 1
"Temneparypa 1" 2
"Temneparypa 2" 3

"Temneparypa okpyxatowien cpeabl” He oTto6paxaetca

[Onana3oH uamepeHumn
OT1 -50 pno +204 °C.

GRUNDFOsS %

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

3aBoAcKkue HaCTPOMKHU

Cwm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.

"UudpoBble Bxoabl"

UcnonHeHune Hacoca

0,12 - 11 kBT,
NBE, NKE Series 2-MontocHbIe
2000 0,12 - 7,5 kBT,
4-nontocHble
0,12 - 11 kBT,
2-nontocHble
0,12 - 7,5 kBT,
NBE, NBGE, NKE, 4-noniocHble
NKGE 15-22 KBT,
2-nontocHble
11 - 18,5 kBr,
4-nontocHble

Hacocbl NBE, NBGE, NKE, NKGE 0,12 - 11 kBT,
2-nontocHble n 0,12 - 7,5 kBT, 4-nontocHble

"Uuncdposblie Bxoab!™

Onucanue Knemmbi*
"Lindbposoint Bxop 1, HacTpoika" 2n6
"Lincpposoit Bxop 2, HacTporka" 1mn9

*

CM. Knemmbl coeduHeHul, pacwupeHHbIlU yHKUUOHabHBbIU
modynb FM 300 Ha cTp. 132.

[nsa yctaHoBKM UnpoBoro Bxoaa BbINOMHUTE
YyKa3aHHbIE€ HUXEe HACTPOWKM.

OnucaHue
BbibepuTe ogHy u3 cnegyowmnx QyHKUMNI:
* "He aktuBHO"

Mpwn BbIGOpE yHKUMK "He akTMBHO" BXOA He
BbIMOMHAET HUKaKUX PYHKLNNA.

* "BHelwHWn octaHoB"
Ecnu Bxoa AeakTUBUPOBaH (pa3oMKHyTas Lenb),
Hacoc OCTaHOBUTCA.

*  MWuH., MUHUManbHasi CKOPOCTb BPpaLLEeHUs
Ecnv Bxog akTuBeH, Hacoc 6yaet paboTaTth C
MWHMManbLHOW YCTaHOBMEHHOW YacToTON
BpaLleHus.

* Makc, MakcumanbHas CKOpoCTb BpalleHus
Ecnu Bxop akTuBeH, Hacoc Gyaet paboTtaTb C
MakCcMmarbHON YCTaHOBNEHHOW YacToTOM
BpaLleHus.

+ "3apaHHag nonb3oBaTenem 4actoTa BpalieHus"
Ecnv Bxog akTnBupoBaH. anekTpoasuratens
paboTaeT c 4acTOTOW BpalLeHUsl, yCTaHOBMEHHON
nonb3oBaTenem.

* "BHewmHsaa HencnpaBHOCTL"
Ecnu Bxog akTnBMpoBaH, 3anyckaeTcsi Tanmep.
Ecnu Bxop akTnBupoBaH 6onee 5 cekyH, Hacoc
OTKIOYAETCA M NOSABNAETCA MHOMKAUUA curHana
HencnpaBHOCTU. [laHHas YHKUNS 3aBUCUT OT
BXOQHOMO CuUrHana c BHelHero obopygoBaHus.

» "Cbpoc aBapuiiHoro curHana"
Ecnu Bxoa akTnBeH, npom3onaet cbpoc BO3MOXHOM
aBapUNHON NHOMKALWN.



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

+ "Cyxon xoa"
Ecnu BbIGpaHa ata yHKUMSA, MOTYT BbITb
0BHapyXeHbl OTCYTCTBME AaBMNEHUSI HA BXOAE UMK
HexBaTka BOAbl.
B cnyyae obHapyxeHus He[oCTaTOMHOro AaBreHust
Ha BXo4e WUnn HegocTaTka BoAbl (CyXon xoA) Hacoc
ocTaHoBuTCS. Moka 3TOT BXO4 aKTUBMPOBaH, HAacoc
nepesanycTuTb HeMb3sl.
[ns aToro Heo6XxoAMMbI AONOMHUTENbHbIE
npucrnocobtneHusi, Takue Kak:

— pene faBneHus, yCTaHOBMEHHOE Ha
BcacbiBatLeM TpybonpoBoae Hacoca;

— MONNaBKOBbIN BbIKMOYaTENb, YCTAHOBMNEHHbIN Ha
BcacbiBatLLeM TpybonpoBoae Hacoca.

» "CymmapHsbIi pacxog"

B cny4yae BbiGopa gaHHOW DYHKLUN MOXHO

3adMKCMpoBaTb HAKOMMEHHbIN pacxod. 3aecb

TpebyeTca ncnonb3oBaHne pacxogomepa, KoTopbin

OoTNpaBuT curHan obpaTHON CBA3U B BUAE NMMyNbca

3a onpefeneHHoe Konm4yecTBO BOAbI.

Cwm. "Hacmpolika umnynscHo2o pacxodomepa” Ha

cTp. 112.

» OnpepeneHHoe paHee yCTaHOBMNEHHOE 3HaYeHue 1
(NpnmeHseTcsa TONbKO K LMPOBOMY BXOAY 2)
Ecnu undposblie Bxoabl HacTpamBalTCcs Ha
3apaHee yCTaHOBINEHHOE 3HayeHue, Hacoc byaeT
paboTaTb COrmacHo yCTaHOBNEHHOMY 3HAYEHUIO Ha
OCHOBE KOMOMHAaLMM aKTUBHbIX LUPOBbIX BXOAOB.
CM. "MpedsapumenbHo onpedenéHHbIe
ycmaHoerieHHble 3Ha4eHus1" Ha cTp. 110.

MpropuTeT BbIOpaHHbIX PYHKLMIA OTHOCUTENBHO ApYr
apyra cm. B pasgene [Mpuopumem Hacmpoek Ha

cTp. 123.

KomaHpa octaHoBa Bcerga MMeeT HavBbICLLWNA
npuopuTer.

3agepka aKkTuBauum

WUcnonHeHune Hacoca 3aaepxkka akTMBauumn

0,12 - 11 kB,
NBE, NKE Series 2-NontocHbIe
2000 0,12 - 7,5 kB,

4-nontocHble

0,12 - 11 kBT,

2-NOnNICHble

0,12 - 7,5 kB,
NBE, NBGE, NKE, 4-nontocHble

NKGE 15-22 kBT,
2-NONICHbIE
11 - 18,5 kBT,
4-nontocHble

BuibepuTe 3agepxky aktmauum (T1).

OT0 Bpems Mexay nogaden LmgpoBoro curHana u
akTuBaumen BolGpaHHOW YHKLUN.

Ownana3soH: ot 0 go 6000 cekyHA.

PexXum Tanmepa AnuMTenbLHOCTHU

Bbibepute pexum. Cm. puc. 136.

* "He akTnBHO"

* aKTUBHO C nepepbiBOM (pexum A);

* aKkTuBHO 6e3 nepepeoiBa (pexum B);

* aKTMBHO c paboTow nocne BbikNYeHns (pexum C).
Bbibepute Bpems gnutensHocTtu (T2).

OT0 Bpemsl, KOTOpOe BMECTE C PEXVMOM Onpeaenser,
Kak gonro 6ygeTt akTuBHa BblbpaHHasa yHKUUS.

[OwnanasoH: ot 0 go 15 000 cekyHA.

Bxog T>T1+ T2 Bxog T<T1+T2

) )

Lincdbposoit _L, 0% 0%
le—— le—>!
BXoA4 | T input | | T inputI
| | |
Pexum A — | HI
[e—e— ]
™ T2 T
| | | |
w
Pexum B ! _ ! | _—> <
(ergar—agll (g P
T T2 T T2 2
| | | | =
ol s, ) s, g
Pexum C S
11 [ It 112 g

Puc. 136 ®yHkuuns Tarimepa 4NUTENbHOCTU ANs
LMpoBbLIX BXOAO0B

3aBoAcKkue HaCTPOMKHU

Cwm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha

cTp. 128.

AnekTpoaBuratenu MowHocTb 15-22 kBT,
2-nontocHble n 11 - 18,5 kBT, 4-nontoCcHbIe
LindopoBomy BxoZy Hacoca MOXHO Ha3Ha4YNTb
pasnuyHble yHKUMK. Beibepute ogHy 13 cneayoLwmx
DYHKLMI:

*  MWH., MUHMManbHasi XxapakTepucTumka

* Makc., MakcumanbHas XxapakTepucTuka.
AkTMBauUus BbIGpaHHON hYHKLMM OCYLLIECTBNSAETCA
nepemblyKon mexay krnemmamu 1 un 9.

IIMMH L1

Ecnu Bxog akTUBEH, HAcOC NepekrioyaeTcs B pexXnm
aKcnnyartaumMm ¢ MMHUManbHOW XapaKTepPUCTUKON.
"Makc."

Ecnu BxoA akTUBEH, HAacOC NepeKioyYaeTCs B PeXuMm
3Kcnnyataumm ¢ MakCumarnbHON XapakTepUCTMKON.

"LncgpoBbie Bxoabl/Bbixoabl"

"Undposbie

UcnonHeHune Hacoca "
BXoAbl/BbIXOAbI

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-nomiocHsle
NKGE 15-22 KBT,
2-noniocHble
11 - 18,5 kB,
4-nontocHoble

Onucanue Knemmbr*
"Lincpposoi Bxoa/Bbixon 3, HacTpoiika" 10n 16
"Lindbposoii Bxoa/Bbixog 4, HacTporika” 11 n18

*

CwMm. Knemmbi coeduHeHul, pacwupeHHbIl hyHKYUOHabHbIU
mo0ynb FM 300 Ha cTp. 132.

Bbl MoxeTe BbiGpaThb, byaeTt nu nHTepdeiic
NCNomnb30BaTbCA Kak BXOA UK Bbixod. Beixoa
SAIBNSAETCSA OTKPbITbIM KOJINIEKTOPOM, KOTOPBIN MOXHO
MOAKMIOYNTL, HAaNPMMeEp, K BHELUHEMY pene nnm
perynatopy, Hanpumep MNJIK.

GRUNDFOS %%
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Puc. 137 TlNpumep HacTpanmBaembIX LNPPOBbLIX BXO4OB

nnn BblXxoaos

[nsa yctaHoBKM ungpoBoro Bxoaa/Bbixofa BbINONHUTE

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

3agepxka akTuBauum

UcnonHeHue Hacoca

3apepxkKa akTMBauum

0,12 - 11 kBT,
2-NoniocHble
0,12 - 7,5 kBr,
4-nontocHoble

NBE, NKE Series 2000

0,12 - 11 kBT,
2-NoniocHble
0,12 - 7,5 kBT,
4-nontocHble

NBE, NBGE, NKE, NKGE 1522 kBT,

2-NontocHble
11 - 18,5 kBr,
4-nontocHble

YKa3aHHblI€ HMXe HaCTPOMKMN.

Pexum

Lndposoit Bxoa/Bbixod 3 U 4 MOXHO HAaCTPOUTL Tak,
4YTOObI OH (PYHKLMOHUPOBAN Kak L1dpoOBOK BXOa UMK
LMcpoBON BbIXOA:

* "Uundgposon Bxog"

* "LUundposon Bbixog".

OnucaHue

Lindposon Bxoa unu Bobixoq 3 1 4 MOXXHO HaCTpOUTb
Ha criegytowne pyHKLMK.

Bo3moxHble byHKUMM, UM poBOn BXoA Unm
Bbixog 3

"®yHKUMA, ecnm BbIxoa"

MoppoGHee cM. B pa3gene
"CueHanbHbie pene” 1 u 2
("PeneliHble 8bix00bl") Ha

"®yHKuuA, ecnu Bxon"
Noapo6GHee cM. B pa3pene
"Hughpoenie 8xo0bI" Ha
cTp. 102

cTp. 105
¢ "He akTmBHO"
* "BHelwHwu ocTaHoB"
e "Mun." " "
" " * "He akTBHO
* "Makc. + "oTos"
« "BapaHHasa nonb3oBaTenem « "ABapuiiHbiil curHan”
YyacToTa BpatieHuns" . "Pagora"
* "BHelHsA HemcnpaBHOCTL" . "Hacoc pa6oraer”
« "C6poc aBapuiiHoro curHana" " p "
« "Cyxoi xo" « "MpepynpexaeHune
s o " * "Mpegen 1 npesblweH"
* "CymmapHeiii pacxon « "MMpepen 2 npeBbiweH"
« "lMpepBaputensHo
onpenenéxHHoe

yCTaHOBMEHHOE 3HayeHue 2"

BoamoxHble dpyHKUMKU, uncdpoBon Bxoa nnu
Bbixog 4

"®yHKuMA, ecnu Bbixoa"

Moppo6Hee cMm. B pasgene
"CueHanbHbie pene” 1 u 2
("PeneiiHble 8bix00bI") Ha

"®yHKuuA, ecnu Bxon"
Monpo6GHee cM. B pa3pene
"ugppoebie 8x00bI" Ha

« "Cyxoit xon"

« "CymmapHbliii pacxog”

* "MNpepBaputensHo
onpegenéHHoe
yCTaHOBeHHoe 3HaveHue 3"

"Mpepen 1 npeBbiweH"
"Mpenen 2 npesbiweH"

cTp. 102 cTp. 105

* "He aktusHO"

* "BHewHwuin octaHoB"

* Munt + "He akTusHO"

« "Makc. . "Totos"

« "BapaHHas nonb3oBaTenem « "ABApUilHBIA CHrHAN"

yacrota BpaLeHns" . "Pagora"

* "BHellHsA HemcnpaBHOCTL" « "Hacoc pa6oraer”

+ "C6poc asapuiiHoro curhana" | " "
pepynpexneHue

104 GRUNDFOS %%

Bbibepute 3agepxky aktmeaumm (T1).

OT0 Bpemsa mexay nogayen ungposoro curHana u
akTuBaumen BblbpaHHON yHKLUK.

Ownana3soH: ot 0 go 6000 cekyHA.
Pexum Tanmepa AnuMTenbLHOCTHU
Beibepute pexum. Cm. puc. 138.

¢ "He aktuBHO"

* aKTMBHO C NepepbiBOM (pexum A);
* akTMBHO 6e3 nepepebiBa (pexum B);
* aKTMBHO Cc paboToli nocne BbiknodeHus (pexum C).
Bbibepute Bpems gnutensHoctun (T2).

370 BpeMmsi, KOTOPOe BMECTe C PEXUMOM onpeaenser,

Kak gonro 6yaet akTuBHa BbibpaHHasa yHKLMS.

OunanasoH: ot 0 go 15 000 cekyHA.

Bxog T>T1+ T2

Bxog T<T1+T2

oo oo
Lindpposon O/L_IL> 0% 0%
le———» le—>
BX04 | Tinput | | T inputl
Pexum A |l ! |
[ — el
ESRETRA !
| | | |
PexumB __ | il | | il
| | | 1
Tt T2 T T2
|

Puc. 138 ®yHkuunsa Tarimepa 4NUTENbHOCTY AN

LUMGPOBLIX BXOA0B

3aBoAckue HaCcTPOMKHU

Cwm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha

cTp. 128.

TMO06 4949 3415



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

"CurHanbHble pene" 1 u 2 ("PenenHble
BbIxoabl")

PenelHble BbIXoabl

UcnonHeHue Hacoca CurHanbHoe CurHanbHoe

pene 1 pene 2
0,12 - 11 kBT,
NBE, NKE Series 2-MontocHbIe
2000 0,12 - 7,5 kBr, * *
4-nontocHble
0,12 - 11 kBT,
2-NOntoCHble . N
0,12 - 7,5 kBr,
NBE, NBGE, NKE, 4-nonocHble
NKGE 11-22 kBT,
2-NONIOCHbIE
11 - 18,5 kBT, ¢ ¢
4-nontocHble
OnucaHue Knemmbr*
"Bbixog pene 1" NC, C1, NO
"Bbixog pene 2" NC, C2, NO

*

Cm. Knemmbi coeduHeHul, paclwupeHHbIl hyHKUUOHaNnbHbIU
modynb FM 300 Ha cTp. 132.

B coctaB Hacoca BxoguT ABa CUrHarnbHbIX pene ¢
H6ecnoTeHuManbHbIMWU KOHTakTamu. [JononHUTENbHYO
nHpopmaumio cM. B Ceemossie uHOUKamops! U
CcueHallbHble perie Ha cTp. 125.

OnucaHue

CurHanbHble pene MOXHO HacTPOUTb TakuM ob6pasom,
4YTOObI OHW BKIIOYANNCL B OQHOW M3 NPUBEOEHHbIX
HWXe cuTyauum:

* "He akTmBHO".

* "TotoB"
Hacoc moxeT pabotaTb unu rotos k paborte, n
OTCYTCTBYIOT Kakne-nmbo aBapuiHble CUrHanbl.

* "ABapuiHblin curHan"
ViMeeTcsa akTUBHbIN aBapUHbLIN CUTHan, n Hacoc
OCTaHOBIEH.

» "Okcnnyatayusa"
"Okcnnyataums" cooTBeTCTBYET pyHKUMM "Hacoc
paboTaeT", HO HacocC BCE eLlé npoaosmkaeT
paboTaTtb, Korga oTknyaeTcsa us-3a
npeaynpexaeHus.

» "Paboraet" (Hacoc pabotaer)

* "lMpegynpexageHue"
MmeeTca akTuBHOE nNpeaynpexaeHue.

* "Mpepnen 1 npeBblweH"*
Korpa aktusnposaHa dyHkuns "MNpeaen 1
npeBbILLEeR", BKITIOYAETCS perne curHanusayuu.
CM. "®yHkyus npesbiweHus nopoaa” Ha cTp. 111.

* "lMpepgen 2 npeBblileH"*
Korga aktuBupoBaHa dyHkuus "lMpegen 2
npeBbILLEH", BKITIOYAETCHA perne curHanusauum.
CM. "®yHkyus npeebiweHus1 nopoea” Ha cTp. 111.

» "CmasaTb NOBTOPHO"

* "YnpaBneHue BHELWHUM BEHTUNATopom"
(YnpaBneHne BHELIHUM BEHTUNATOPOM)
Mpwu BIGOpPE hyHKUUKM "YNpaBneHne BHELHUM
BEHTUINATOPOM" pene akTUBMPYEeTCH, ecnu
BHYTPEHHASA TeMnepartypa 3NeKTPOHUKN
anekTpogBuraTens 4ocTuraet 3afaHHoro
npeaensHOro 3Ha4YeHus.

* OTa pyHKUMA gocTynHa Tonbko Ans Hacocos NBE,
NBGE, NKE, NKGE c anektpoasuratensimm
MoLHocTblo 0,12 - 11 kBT, 2-nontoCHbIX 1

0,12 - 7,5 kBT, 4-nontocHbIX.

3aBofckne HaCTPOMKHM

Cwm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.

"AHanoroBbin Bbixoa"

"AHanorosbI
UcnonHeHune Hacoca

NMonb3oBaTtenbckue nHtepdencol gna E-HacocoB

Bbixoa"
0,12 - 11 kBr,
NBE, NKE Series  2-nontocHble .
2000 0,12 - 7,5 kBr,
4-nontocHble
0,12 - 11 kBT,
2-noniocHble .
0,12 - 7,5 kBT,
NBE, NBGE, NKE, 4-nontocHble
NKGE 15-22 kBr,
2-NontcHble B
11 - 18,5 kBT,
4-nontocHble
Onucanue Knemmbr*
"AHanoroBbil BbiIxoa" 12

*

CMm. Knemmbi coeduHeHul, pacwupeHHbll hyHKYUOHaNbHbIU
mo0ynb FM 300 Ha cTp. 132.

AHanorosbIl BbIX0 NO3BONIAET OTNPaBUTb NOKa3aHUA
OI'Ipe/J,eJ'IéHHbIX pa60qu AOaHHbIX Ha BHeELWHWe
CucTeMbl ynpaBneHua.

,D,J'Iﬂ YCTaHOBKM aHaNoroBoro BbiXxoga yctaHOBUTE
YKa3aHHble HXe HaCTpOI;IKVI.

"BbixogHon curHan"

- "0-10B"
+ "0-20 mA"
* "4-20 mA".

"®yHKLMA aHanorosoro Bbixoaa"
» dakTnyeckas yacTtoTa BpalleHus

®dakTU4ecKan YyacToTa BpaleHus

Cnon [%]

[B, mA] 0 100 200

"0-10 B" 0B 5B 08B
"0-20 MA" 0 mA 10 MA 20 WA
"2-20 MA" WA 12 vA 20 WA

MokasaHne npubopa ABNSETCS NPOLIEHTHOMN
BEMUYMHOM OT HOMMUHANbHOW YacTOThl BpaLleHus.

» "®akTnyeckoe 3HavyeHune"

Onana3oH "®akTuyeckoe 3HayeHue"
curHanoB

[B, mA] AaTtumky,,, HaTunKyakc
"0-10 B" 0B 10B
"0-20 mA" 0 MA 20 MA
"4-20 mA" 4 MA 20 MA

GRUNDFOs ™ 105
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MokasaHue npubopa ABNSETCA NPOLEHTHOM
BENMMYMHON OT AnanasoHa Mexay 3HauYeHUaMu
AaTuMKay,, U 4aTYUKa -

* "ToroBoe ycTaHOBNEHHoe 3Ha4yeHue"

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

"PerynaTtop"” ("HacTtpouku perynatopa”)

"HacTponku

WcnonHeHue Hacoca "
perynsitopa

"UToroBoe ycTaHOBMIEHHOE 3Ha4YeHue"

OwvanasoH

CUrHanoB [%]

[B, mA] 0 100

"0-10 B" 0B 10B
"0-20 MA" 0 mMA 20 mA
"4-20 MA" 4 vA 20 MA

MokasaHne npubopa ABNAETCS NPOLIEHTHOM
BENMYNHON OT Onana3oHa BHELWHUX YCTaHOBJ1€HHbIX
3HaYeHUNn.

» "Harpyska Ha anekTpogsuratenn"

"Harpy3ka Ha anekTpoaBuraTtenb"

OwnanasoH

CUrHanosB [%]
[B, mA] 0 100
"0-10 B" 0B 708
"0-20 MA" 0 MA 20 MA
420 MA" Z WA 20 MA

Moka3aHne npubopa sABNSETCS NPOLEHTHOM
BeEnu4YMHOM oT ananasoHa mexagy 0 n 200 %
MaKkcMMarnbHO AOMYCTUMOWN Harpy3ku npu
hakTMyeckon YacToTe BpaLleHus.

* "Tok anekTpoasuratensa"

"Tok anekTpoaBuratens"

Enranon %]

[B, mA] 0 100 200

0-10 B 0B 5B 08B
0-20 MA 0 mMA 10 MA 20 MA
420 WA VA 12 MA 20 A

lMokasaHne npubopa sABNAETCS NPOLIEHTHOM
BeNn4YMHOM oT ananasoHa mexay 0 n 200 %
HOMWHAarbLHOro ToKa.

» [pepen 1 npesbiWeH 1 Npeaen 2 NpesbllWeH

Ownana3oH "®YHKUMUA npeBbllWeHnA npeaena”
curHanos

[B, mA] Bbixoa He aKTUBEH Bbixoa akTuBeH
"0-10 B" 0B 10B
"0-20 mA" 0 MA 20 MA
"4-20 mA" 4 MA 20 MA

PyHKuuA "OYHKLMA NpeBbILEeHUs npegena” 00biYHO
ncnonb3yeTcsa ANna KOHTPONSA BTOPUYHbIX MapameTpoB
B cucteme. Ecnu npepenbHoe 3HavyeHne NpeBbILEHO,
aKTMBUPYETCS BbIXOA, NpeaynpexneHne unm
aBapUNHbLIN curHan.

« "Pacxon"
OunanasoH "Par.;.xo,q"
CUrHanoB [/0]
[B, mA] 0 100 200
"0-10 B" 0B 5B 10 B
"0-20 MA" 0 MA 10 MA 20 MA
"4-20 MA" 4 MA 12 MA 20 vA

Moka3aHne npubopa sABNSETCS NPOLEHTHOM
Benn4yMHou ot ananasoHa mexay 0 n 200 %
HOMMHasbHOro pacxopna.

3aBoackue HaCTPOMKHU

Cwm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.

GRUNDFOsS %

0,12 - 11 kBr,

. 2-NOnICHble

NBE, NKE Series 2000 012 - 7.5 kBT, .

4-nontocHble
0,12 - 11 kBr,
2-NonCHble
0,12 - 7,5 kBT,
4-nontocHble

NBE, NBGE, NKE, NKGE

15-22 kBT,

2-NontoCHble
11 - 18,5 kBr,
4-nontocHble

B Hacocax nmetoTcsa 3aBoACKME HAaCTPOMKN MO
ymonyaHuio Ans koadpuumenTa yeunenus (Kp) v
BpemeHun nHterpuposanuns (T;).

Tem He MeHee, ecnun 3aBofcKas HacTpovika He
obecneymBaeT onNTMMarnbHbIX NApaMeTpoB,

KO3 MPULIMEHT YCUMNEHNSA U BPEMS UHTETPUPOBAHNS
MOXHO NU3MEHUTb:

* KoadhduumeHT ycuneHns MoxHO 3agaTtb B
AunanasoHe ot 0,1 go 20.
+ Bpems nHTerpupoBaHusa MOXHO 3afaTh B
ananasoHe o1 0,1 go 3600 c.
Mpu BbIGOpe 3600 c perynaTop paboTaeT Kak
06bIYHbI NPOMNOPLIMOHANbLHBIN PErynaTop.
Kpome Toro, perynsitop MoXHoO HacTpouTb Ans padboThl
B pexunme ¢ 06paTHOl 3aBMCMMOCTbI0. OTO 3HAYMT, UTO
npv NOBbILIEHWUW YCTAHOBINEHHOIO 3Ha4YeHMs YacToTa
BpaLleHns Hacoca CHmxkaeTcs. B pexume obpartHoro
perynnupoBaHns KO3IMMULNEHT YCUNEHNS LOIMKEH
yCTaHaBnueaTtbCcsi B AnanasoHe ot -0,1 go -20.

YkazaHusa no HacTpouke MN-perynaTopa

B npuBeaéHHbIX HMxXe Tabnmuax nokasaHbl
pekoMeHayeMble HAacTPOWKK perynsatopa:

"PerynupoBaHue no nepenaay K T.

aasneHnsa" 4 !

0,5 0,5
—O— L1<5m:0,5
0,5 L1>5wm:3
R:,ﬁ,,,ﬂ: L1>10m: 5

\Z ;
Ap

L1: paccTosiHMe B METpax Mexay HacoCcoMm u
OaTYUKOM.



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

K
"PerynuposaHue no d T
Temneparype" Cuctema Cuctema i
otonnenus'’ | oxnaxpeHuns
| 0,5 -0,5 10 + 5L2
)
<2,
<2,
t 0,5 -0,5 30 +5L2

) B cucTemMax oTonneHUs Npu pocTe NPOU3BOAMTENBHOCTH Hacoca
YBENWYMBAETCS TEMMEPATYPA Ha AaTUMKE.

B cucTemax oxnaxaeHus npu pocte NPOM3BOANUTENBHOCTW Hacoca
CHUXaeTca TemnepaTypa Ha JaTuuke.

2)

L2: PaccTtosiHue B meTpax Mexay Tenso00MeHHNKOM U
[aT4YnKom.

"PerynupoBaHue no nepenagy

" Kp T
Temnepartyp

-0,5 10 + 5L.2

L2: PaccTtosiHue B meTpax Mexay Tenno00MeHHNKOM U
[aT4YnKom.

"PerynupoBaHue no pacxoay" Kp T;

"PerynuposaHue no

" K T;

NOCTOAHHOMY AaBreHuo P
0,5 0,5
0,1 0,5

"PerynupoBaHue no ypoBHIO" Ko T;
‘ : 2,5 100

‘ 2,5 100

Kak noka3sbiBaeT onbIT
Ecnu perynaTtop pearnmpyet CnuwikKomMm MeaneHHo,
cnenyert yBeJlimunTb KoahpULUmneHT YCUnNeHud.

Ecnu perynatop HeyCcTON4MB UM B HEM BO3HUKAKOT
konebaHus, cnegyet aemndupoBaTtb cUCTEMY
NOHMXEeHNEM KoadurLMeHTa yCuneHus nnm
YBENMNYEHNEM BPEMEHU MHTETPUPOBAHUS.

3aBofckue HacCTPoOMKKn

Cwm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.

"Pabounn gnanasoH"

UcnonHeHue Hacoca

0,12 - 11 kBT,
NBE, NKE Series 2-MonCHbIe
2000 0,12 - 7,5 kBr,
4-nontocHble
0,12 - 11 kBT,
2-NoniocHble
0,12 - 7,5 kBr,
NBE, NBGE, NKE, 4-nomntocHble
NKGE 15-22 kBT,
2-nontocHble
11 - 18,5 kBT,
4-nontocHble

"Pa6ouun guanasoH"

3apanTe pabounn gManasoH cnegyowmm obpasom:

* YCTaHOBMTE MUHUMAaIbHY YacToTy BpalleHus B
npepenax oT (hMKCMPOBAHHON MUHUMAIbLHOMN
YacTOTbl BpalleHMsl 40 MaKCUManbHOM YacTOTbl
BpallleHusl, 3a4aBaeMoil nonb3oBaTenem.

* YcTaHOBMTE MaKCMMarbHYyH 4acTOTy BpalleHus B
npegenax oT MUMHUManbHOM YacTOTbl BpaLLeHus,
3apaBaemon nonb3oBateneM, 4O PUKCUPOBAHHOM
MaKkCUManbHOM YacTOTbl BpaLLEHWS.

[vanasoH mexay MUHUManbHON U MakCMManbHOW
4acTOTON BpalleHus, 3agaBaeMon Nonb3oBaTernem,
Oynet anaTbCa paboyunm ananasoHom. Cwm. puc. 139.
MpumeyaHue. MNpu yactoTe BpaweHus HUXe 25 % Ha
YNIIOTHEHUU Basnia MOXET BO3HUKHYTb LLYM.

GRUNDFOS %%
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0,
100 % duKeUpoBaHHas MakcumarnbHast

YacToTa BpalleHunsa

67 % MakcrmanbHas yacToTa BpalleHus,
+ 5 3ajaBaemasi nonb3oBaTenemM

Pa6ounin gnanasoH

24 % f Y MuvH1ManbHas YacToTa BpalleHus,
3ajaBaemMas nonb3oBaTesnem

13 % 4 % durKcMpoBaHHasi MUHUManbHas
YyacToTa BpalleHus

TMO00 6785 5095

0% -
Puc. 139 [pymep MUHMMANbHbLIX 1 MaKCUManbHbIX
HacTpoek
3aBoacKkue HaCTPOMKMN

Cwm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.

"BHellHee BMSAHUE Ha YyCTaHOBJIEHHOE
3HayeHue"

"BHeluHee BNUsHUe
Ha ycTaHOBJIeHHOe
3HayeHue"

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-noniocHbie

NKE, NKGE 15-22 kBT, 2-nontocHble
11 - 18,5 kBT, 4-nontocHble

AnekTpoaBuratenu mowHocTtbio 0,12 - 11 kBT,
2-nontocHblie n 0,12 - 7,5 kBT, 4-nontocHbIe

Mo)HOo perynmpoBaTb YCTAaHOBIEHHOE 3HaYeHue ¢
NMOMOLLbIO BHELLHEro curHana 4yepes oavH 13
aHanoroBbIX BXOAOB MU NPU yCTaHOBKE
paclwmnpeHHoro yHKLMOHaNbHOro MOayns - Yepes
oavH u3 Bxogos Pt100/1000.

Mpumeyanue. MNepen aktuBauymnen "OPyHKLUUN BAUAHUA
Ha yCcTaHOBIEHHOe 3HavyeHune", TpebyeTcs yCTaHOBUTb
OAWH U3 aHanoroBbix Bxogoe unu Bxoabl Pt100/1000 B
pasgene "BnusiHie Ha yCcTaHOBNEHHOE 3HadeHue".

CM. "AHanozosbie 8xodbl" Ha cTp. 100 n "Bxodb!
Pt100/1000" Ha cTp. 102.

Ecnun 6onee ogHOro Bxoga HacTpoeHo Ha napameTp
"PerynupoBaHune yCTaHOBINIEHHOIO 3Ha4yeHus",
dyHKUMS BbIGepeT aHanorosbln BX04 C HAUMEHbLUNM
HOMepoM, Hanpumep, "AHanorosbii Bxog 2", 1
UrHopupyeT Apyrne Bxoabl, Hanpumep, "AHanorosbIn
Bxog 3" unu "Pt100/1000 Bxona 1".

GRUNDFOsS %

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

AnekTpoaBuratenu MowHocTbio 15-22 kBT,
2-nontocHble n 11 - 18,5 kBT, 4-nontocHbIe

Bxop curHana BHeLWHero 3agaHHOro 3Ha4YeHUst MOXeT
ObITb HaCTpO€EeH Ha CUrHanbl pa3HbiX TUNOB. Bb|6ep|/1Te
OOMH N3 cnenyruwmnx TUNnoB:

« "0-10 B"
+ "0-20 mA"
o "4-20 mA"

* "He aKkTmBHO".

|_|pl/l Bbl60pe OHOro n3 TMNOB CUrHana d)aKTVNeCKOE
yCTaHOBJIEHHOE 3Ha4YeHune 6y,qu 3aBucCeTb OT CurHana,
nogaHHOro Ha BXo4 AnAa BHelWHero yctaHOBJ1IEHHOIo
3Ha4YeHua.

Mpumep ¢ NOCTOSAHHLIM AaBReHUueM u NUHEeNHON
3aBNCUMOCTbIO

dakTMyeckoe ycTaHOBMEHHOE 3Ha4YeHne: hakTUYecKuin
BXOOHOW CUrHan x (YyCTaHOBIIEHHOE 3HaYeHue -
HWKHee 3Ha4YeHWe faTynka) + HUKHee 3HauyeHue
partyuka.

Ecnu HuxHee 3HadYeHne aaTtumka pasHo 0 6ap,
yCTaHOBMNEHHOe 3HayeHue 2 Bap, a BHellHee
yCTaHoBNeHHoe 3HavyeHue 60 %, To dakTuyeckoe
YCTaHOBNEHHoe 3HaveHne paBHo 0,60 x (2-0)+ 0 =
1,2 6ap.

[bar]

Makc.
3HayeHue
AaTyuka
"YctaHoBn.
3HayeHune"
dakT."ycTaH.
3HayeHne"
MwuH.
3HaveHune 0 DakT. 100 % BHewHui

fatymka 05 BXOAHOW 35\ curHan g

0 curHan, 5y ycTaHoB-  —

0 60 % 10V neHHoro &

0 20mA 3HaueHus <

4 20 mA S

-50 204°C =

Puc. 140 [Mpumep M3MEHEHUS yCTAaHOBMNEHHOMO 3Ha4YeHUs
no curHanam ¢ AaTynkoB

Mpumep c NOCTOAAHHOMN XapaKTePUCTUKOMU U
NINHENHOW 3aBUCUMOCTbIO.

dakTuyeckoe YCTaHOBJIEHHOE 3Ha4YeHune: dakTnyeckun
BXOAHOWM curHan x (yCTaHOBOHHoe 3Ha4YeHne - MNH.
YacCToTa BpalleHua, 3agaHHasa I'IOJ'Ib3OBaTeJ'IeM) + MUH.
YacToTa BpalleHud, 3agaHHad nonb3oBaTtenem.

Mpu 3agaHHoN Nonb3oBaTeneM MUHMManbHON YacToTe
BpalieHns B 25 %, ycTaHOBMEHHOM 3HayeHun 85 % n
BHELUHEM yCTaHOBINEHHOM 3HaveHumn 60 %
hakTuyeckoe ycTaHOBNEHHOE 3Ha4YeHne cocTaBnser
0,60 x (85 - 25) + 25 = 61 %. Cm. puc. 141.

B HekoTOpbIX cnyvasax MakcumarbHas xapakTepucTuka
orpaHuM4eHa MNOHWXeHHON YacToTON BpalLeHus.

Cwm. puc. 141.



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

YacToTa
BpalieHus [%]

100 dmmmm dukcmpoBaHHas
"YcTaHosn. MakcumarnbHas
3HayeHne" T85 T Tmmmommoooo 2 ' yacToTa
| BpalLeHus

QakTid. yeT. Loy o |
3HayeHune

MuHumanbHas 125

yacToTa
BpaLleHus,
3ajaBaemMast 0

nonb3oBarenem 0 dPakT. _ 100 % BHewHun
05 BXOAHOW 35\  cuUrHan
0 curHan, 5y yCTaHoB-
0 60 % 10V  JeHHoro
0 20 mA 3Ha4veHus
4 20 mA
-50 204°C

TMO06 4525 2515

Puc. 141 Tlpumep BNUSAHNS YCTaHOBEHHOIO 3HAaYeHUs Ha

NMOCTOSIHHYIO XapakTepucTuKy

3aBoacKue HaCTPOMKMN

Cm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.

"BnusiHue Ha ycTaHOBNEHHOE 3HavYyeHue"

"BnusHue Ha

UcnonHeHue Hacoca ycTaHOBIIeHHOe
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 kBT, 4-nontocHble

NKE, NKGE  15-22 kBT, 2-nontocHble
11 - 18,5 kBT, 4-nontocHble

B npuBegéHHon Huxe Tabnuue gaétcs o63op TMNoB
perynupoBaHns yCTaHOBNEHHOIO 3HAYEHUS U UX
Hanu4ne B 3aBUCMMOCTM OT TUMNa Hacoca.

Tun Hacoca

NBE, NKE NBE, NBGE, NKE,
Series 2000 NKGE
@2 e @
2z 2z | of
[%] (%] -
Tun BNUAHUA Ha 3 ) 8 Q 3 3
yCcTaHOBIEeHHOe c5 c 5 oG
3HayeHMe g c g c 2 g
Y oY e«
S D T
= = =
m@ m@ Nm
x x - X
- N~ - N~ x d’
v o a2
NN NN [
s s 0 -
oo oo -
"He akTnBHO" . . .
JnHenHasa dyHKUmMA . ) °
JInHeHasa dyHKUMA ¢ . N B
OCTaHOBOM
"Tabnuua . . }
perynupoBaHus"”

Bo3moxeH BbIOOp cneayoLwmx oyHKLURA:

¢ "He akTnsHO"
Ecnu BbibpaHa dyHkuMs "He akTuBHO",

YCTaHOBJIEHHOE 3Ha4YeHne He 6y/:|,eT 3aBuUCETb HU OT

KaKkoWn BHeLLUHEeN (PyHKLNN.

* [JlvuHenHas dyHKUMS
Mpu perynmpoBaHMn yCTaHOBMEHHOE 3HavYeHne
MeHsaeTcs nuHenHo - ot 0 go 100 %. Cm. puc. 142.

"BnuaHue Ha ycTaHOBNEHHOe 3HaveHmne" [%]

100

BHewHun
BXO[,

0

|

0 100 %
0.5 35V
0 5V

0 10V
0 20 mA
4 20 mA
-50 204°C

Puc. 142 JlnHenHaa dyHKUns

* JlnHerHasa dyHKUMA C OCTaHOBOM
Ecnn BxogHon curHan Bapbupyetca ot 20 go
100 %, ycTaHOBNEHHOE 3Ha4YeHMEe MeHSETCS
NINHENHO.
Ecnu BxogHown curHan Huxe 10 %, Hacoc
ocyulecTBnsAeT Bblbop paboyero pexvma
"OcTaHoB".
Ecnu BxogHowm curHan ctaHosutcst 6onee 15 %,
pabounin pexxum Bo3Bpallaetcs B "HopmanbHbI".
Cwm. puc. 143.

"BnusiHMe Ha ycTaHoBNEHHoe 3HaveHue" [%]

100

I
I
0 f 1 -
20 100 % BHewHuin
3.5V BxoAg
5V
10V
20 mA
20 mA
204°C

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
|

I

|

i

" |
HopmanbHsbi

I

I

|

I

]

"OcTtaHoB"

Puc. 143 JlnuHenHas yHKUMS C OCTAHOBOM

GRUNDFOS %%

TMO6 4166 1615

TMO06 4167 1615
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* "Tabnwuua perynupoBaHusa"
YcTaHOBNEHHOE 3HAaYeHNe 3aBUCUT OT KPMBOW,
BbINOSIHEHHON U3 OBYX-BOCbMM Touek. Mexay
TOYKaMM MPOXOANUT NpAMas NMHKS, a 40 NepBow
TOYKM U Nocne nocrnegHen TOYKN - FTOpU3OHTanbHas
NNHNKS.

"BnvaHne Ha ycTaHoBNeHHoe 3HaveHne" [%]

00

100 % BHewHun
5 35V BXO[A
5V
10V
20 mA
20 mA
204°C

oo

TMO06 4170 1615

<'J.|J>OOO
o

Puc. 144 "Tabnuua perynvpoBaHus", npumep ¢ nNaTblo
TOoYKaMm

"MpepBapuTenbHO onpeaenéHHble
YyCTaHOBJEHHbIe 3HaYeHua"

"MpeaBapuTenbLHO
onpeaenéHHble

WUcnonHeHune Hacoca
yCTaHOBJIE€HHbIe

3HavYeHua"
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-N0nOCHbIE

11 - 18,5 kBT, 4-nontocHble

KoMBUHUpYs BXxOAHbIE CUrHanMbl Ha LUMGPOBLIX BXoAax
2, 3 n 4 (kak nokasaHo B Tabnuue HMXe), MOXHO
3a4aTtb 1 aKTMBMPOBaTb CeMb NpeaBapuTenbHO
onpefeneHHbIX YCTAaHOBMEHHbIX 3HaYEHWUN.

3apanTe umdposble Bxoabl 2, 3 1 4 kak
"MNpenBaputenbHO onpeaenéHHble YCTaHOBMEHHbIe
3HayeHus", ecnun OOMKHbI UCNONb30BaTLCS BCE CEMb
npeaBapuTenbHO onpeaenéHHbIX YCTaHOBMNEHHbIX
3HayeHun. Takke MOXHO HAaCTPOUTb OAMH UNKU ABa
umdposbix Bxoga kak "lMpegBaputenbHo
onpeaenéHHble YCTaHOBMNEHHbIE 3HAYEHNS", HO Npn
3TOM KOSTIMYECTBO MMEIOLLMXCSA NpeaBapuTenbHO
onpenenéHHbIX YCTAaHOBMNEHHbIX 3HAYEHUI
OrpaHuyeHo.

GRUNDFOsS %

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

"Lncdposbie Bxoab!"
"YcraHoBneHHoe 3HayeHue"

2 3 4

0 0 0 HopmManbHoe ycTaHOBNEHHOE 3Ha4yeHne
UK OCTaHOB

1 0 0 MpenBaputenbHO onpegenéHHoe

yCTaHOBMeHHoe 3HaveHune 1

0 MpenBaputenbHO onpegenéHHoe

0 1
YCTaHOBMEHHOE 3HaveHune 2

1 1 0 MpenBaputenbHO onpeagenéHHoe
yCTaHOBMEHHOE 3HaveHune 3

0 0 1 MpenBaputenbHO onpeagenéHHoe

yCTaHOBMEHHOE 3HaveHne 4

MpenBaputenbHO onpegenéHHoe
yCTaHOBMEHHOE 3HaveHune 5

MpenBaputenbHO onpeagenéHHoe
yCTaHOBMEHHOE 3HaveHune 6

MpenBaputenbHO onpegenéHHoe

1 1 1
yCTaHOBMEHHOE 3HaveHune 7

0: Pa3oMKHYTbI KOHTaKT
1: 3aMKHYTbI KOHTaKT

Mpumep

Ha puc. 145 nokasaHo, Kak MOXHO MCMNOMNb30BaTh
undpoBbie BXoAbl, YTOObI 3a4aTb CEMb
npeaBapuUTernbHO onpeaeneHHbIX YCTaHOBMEHHbIX
3Haye511Hun. Lnudposon BXxoa 2 pa3oMKHYT, a
umcpoBble BXxoabl 3 U 4 3aMKHYTbl. Ecnu cpaBHUTBE C
Tabnuuew BbIlLe, MOXHO YBUAETb, YTO OyHKUNS
"MpenBapuTenbHO 3a4aHHOe onpenenéHHoe 3HavYeHne
6" akTuBMpoBaHa.

Lincdposoii Bxog 4 —@—@—> ~
Lincoposoii Bxog 3 —@—@—»
LinchpoBoit Bxon 2 — @~ @—» -3

— YcTaH.3Hau-e 7
| YcTaH.3Hay-e 6
| YcraH.3Hay-e 5
| YcTaH. 3Hay-e 4
®aKTny. yCT. 3HaYeHNe <«—
— YcTaH. 3Hay-e 3
[ YcTaH. 3Hay-e 2

— YcTaH. 3Hay-e 1

HopmanbHoe
? ycTaHoBeHHOe
3HaveHve

TMO6 4269 1815

Cron

Puc. 145 TlpuHumnmnanbHasa cxema, nokasbiBawLlas
dYHKUUIO NpeaBapUTENbHO 3a4aHHbIX
YCTaHOBINEHHbIX 3HAYEHWN.

Ecnu pasomkHyTbl BCe LMdpoBbIE BXOAbl, HACOC
oCTaHaBnMBaeTCsi Mnu paboTaeT Npyu HopManbHOM
YCTAHOBNEHHOM 3Ha4YeHun. 3aganTe xxernaemoe
nencteue ¢ nomoulbto Grundfos GO unu
paclMpeHHON NaHenu ynpaeneHus.

3aBoAckue HaCTPOMKHU

Cwm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.



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

"®PyHKUNA NnpeBbilleHua nopora”

"®yHKUMNA
npeBbIleHUsA
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-noniocHble
11 - 18,5 kBT, 4-nontocHble

C nomoLLblo AaHHOM PYHKLMN MOXHO KOHTpONupoBaTb
n3mMepsieMbI NapamMeTp UNu ogHO U3 BHYTPEHHUX
3Ha4YeHUN, HaNpMMep, YacToTy BpaLlEeHWs], Harpysky
U1 TOK anekTpoasuratens. Npu 4oCTUXeEHUN
YCTaHOBMNEHHOro npeaena BbibpaHHoe AencTeme
MOXeT ocyLecTBuMTbCA. MOXHO 3agaTbh ABe PyHKUUN
npeBbieHNs npegena, To eCTb MOXHO
KOHTpONupoBaTh ABa NapameTpa unu gsa npegena
O[HOTO M TOrO e napamMeTpa OAHOBPEMEHHO.

Onsa naHHon yHKUMK TpebytoTcs crnepytoLne
HaCTPOWKN:

"UsmepsieMmbin"

34ecb MOXHO 3aaTb U3MepsieMblii NapameTp,
KOTOpbIN TpeByeTcs KOHTPONMPOBATL.

"npenen"

34ecb MOXHO 3afaTb npefen, KoTopbI akTUBMPYeT
byHKUMIO.

"Onana3oH ructepesuca"”
34ecb MOXHO 3afaTb AuanasoH rucrepesuca.

"lMpeaen npesbiwWweH, Korga"

34ecb MOXHO 3a4aTb BO3MOXHOCTb akTMBauum
hyHKUMK, KOraa BbIbpaHHbLIN NapaMeTp NpeBbICUT
YCTaHOBMNEHHbIN Npeaen unu ynageT Huxe
yCTaHOBMNEHHOTO Npeaena.
* "Bblwe npepena"
PyHKUMA akTUBMPYETCS, eCrnn n3mepsieMbli
napameTp NpPeBbICUT YCTAaHOBMEHHbIV Npeaern.

* "Hwxe npegena"
®PyHKLMSA aKTUBUPYETCS, €CNK N3Mepsemblii
napameTp ynagéT HWXKe yCTaHOBINEHHOro npeaena.

OencTtBne

[encTBre MOXHO 3agaTb, €CNy 3Ha4YeHUe NpPeBbICUT

yCcTaHoBneHHbIN npegen. MoxHo BeibpaTh criegyloLine

aencrteus:

» "[ewncTteue He TpebyeTca"
Hacoc ocTaércs B TeKyLLEM COCTOAHUN.
Mcnonb3ynTe gaHHy HacTpOMKY, €Crnn Bbl TOMbKO
XOTUTE UMETb BbIXOLHOW CUrHan pene npu
npesbiweHnn npegena. Cm. "CueHanbHsbie pene” 1
u 2 ("PenelHbie 8bix00b!") Ha cTp. 105.

* "MMpenynpexaeHue / aBapuinHbIn curHan”
MosiBunocb npepynpexaeHue.

¢ "OcTtaHoB"
Hacoc octaHaBnuBaetcs.
° “MMH "

Hacoc cHuxaet 4acToTy BpalwleHuna o MUHUMYyMa.
° llMaKC n

Hacoc noBbiwaet 4YacCTOoTy BpalleHuna oo

MaKkcumyma.

» "3agaHHas nonb3oBaTeneM 4YactoTta BpalieHusa"
Hacoc paboTaeT ¢ 4yacToTol BpalleHus,
YyCTaHOBIEHHOM NoNb30oBaTeNneM.

"3apepxka obHapyxeHUa"

MoxHO 3aaTb 3agepXxKy oGHapyxeHus, KoTopas
rapaHTUpYyeT, YTO KOHTPONMpYyeMbIii napameTp byaeT
OCTaBaTbCs BbILLIE UMW HUXE YCTaHOBMNEHHOro npegena
B TeYeHue 3a4aHHOro BpeMeHn 00 MOMEHTa
aKTMBaUMM DYHKLUK.

"3agepxka copoca”

3apepxkka cbpoca - 3T0 BpEMEHHOW NPOMEXYTOK C
MOMeEHTa BPEMEHMU, Koraa nsmepsieMblii napameTp
OTNMYaeTcsl OT YCTaHOBNEHHOTO Npeaena, Bkitoyas
3aJaHHbI AManasoH rmctepesuca, 4o MOMeHTa
cbpoca yHKumn.

Mpumep

dyHKUMSA NpegHasHadeHa Ans KOHTPons AaBneHns
HarHeTaHusi Ha Hacoce. Ecnu aaBneHue octaértcs
Huxe 5 6ap B TeyeHue Gonee 5 cekyHa, [OMKHO
nosiBUTbCS NpeaynpexaeHne. Ecnu gasnexve
HarHeTaHus npesblwaeT 7 6ap B Te4yeHne Gonee 8
CekyHf, cbpockTe npeaynpexaeHue.

®

@ ©

I I o 9
b b ® . 8
e s 00 3
' ‘@" ‘@" Bpewms [c] %

Puc. 146 Tlpepen npesbiweH (Npumep)

Mo3. MapameTp HacTpouku HacTpoiiku

1 "NamepsieMblin" [aBneHne HarHeTaHus
2 "Mpenen” 5 Gap
3 "[OnanasoH ructepesmca” 2 Gap
4 "Mpenen npesbiWweH, korga" Hwxe npepena
5 "3apgepxka obHapyxeHnsa" 5 cekyHn
6 "3apgepxka cbpoca" 8 cekyH
A "tDyHKu,Mf npesblleHNs npeagena
aKTMBHa
- OevicTtne Mpenynpexa.

3aBofckue HaCTPOMKKn

Cwm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.

GRUNDFOS %%

111

NMonb3oBaTtenbckue nHtepdencol gna E-HacocoB



80209BH-3 BU 199uacpdalHu auioqauaLeaocaLol]

112

CneuunanbHble hyHKLUN

"HacTtpoiika umnynbcHoro pacxogomepa"

"HacTpoika
UcnonHeHue Hacoca UMNynbCcHoOro
pacxopomepa”
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-nontocHble
11 - 18,5 kBT, 4-nontocHoble

K ogHOMY 13 LMdpOBbLIX BXOAOB MOXHO NOAKMOYNTD
BHELLUHWIA MMMYNbCHBIV pacxogomep AN perncrpaumm
haKkTU4ECKOro U HaKOMMEeHHOro pacxoda. Ha ocHoBe
3TOro0 TakXXe MOXHO paccynTaTth YAenbHYI SHEPruio.
[ns akTMBauMM MMNYNbCHOIO pacxogomMepa
Heo6Xxo04MMO YCTaHOBUTb OOUH M3 LMPPOBLIX BXOAOB
Ha "HakonneHHbI pacxoa” n 3agaTb OTKaYMBaEMbI
06beM Ha oguH umnynbc. Cm. "Lughposbie 8x00bi" Ha
cTp. 102.

"Pa3roH v 3amepgneHune"

"Pa3roH u

UcnonHeHune Hacoca "
3ameaneHue

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

PasroH n samegneHune onpenensitoT CKOPOCTb pas3roHa
n 3amMmenneHna anekTpoasuratenda Bo BpemMsa
I'IyCKa/OCTaHOBa WU U3MEHEHNN YCTaAHOBJIEHHOIO
3Ha4YeHuA.

MoxHo 3apaTh cneayolme napameTpbl:
* Bpems pasroHa, 0,1 - 300 c;
* Bpemsa 3ameanenus 0,1 - 300 c.

YkasaHHOe BpeMsl MPUMEHMMO K PasroHy OT OCTaHoBa
[10 MOCTOSIHHOW MaKCHMManbHOW YacToThkl BpalLeHus, K
3aMe/NEeHUNIO - OT MOCTOSIHHOM MAKCUMarbHOW YacToTbl
BpaLLEHUs 1O OCTAHOBA, COOTBETCTBEHHO.

[pn ManbiXx BpeMEHHbIX MHTEPBAnax 3amenneHums
aneKkTpoasuratTesrib MOXeT 3aMeanAaATbCA B
3aBUCUMOCTU OT HArpy3kn n nHepuun, Tak Kak
OTCYTCTBYET aKTUBHOE TOPMOXXeHne
aneKkTpoaBuratena.

MpwW OTKNIOYEHUW BNEKTPONUTAHNS 3aMefeHne
anekTpoABuratens GyaeTt 3aBUCETb TOMbKO OT
Harpy3ku 1 UHepLuu.

YactoTa
BpalleHns
®ukenp.
MaKC. —------------- - +

3HayeHne A N
3apaH. i [
Makc. | |
3agaH. ! !
MUH.

’ . Bpems
0 z N

©
o
D
o
- 3
DUKCMPOBaHHBLIN dBUKCMpPOBaHHbI s
HavarbHbI pa3roH OKOHYaTenbHbIN OCTAHOB o
o
3apaH.pasroH 3apaH.3ameanexve E

Puc. 147 Pa3sroH u 3amegnexune

GRUNDFOsS %

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

3aBoAcKkue HaCTPOMKHU

Cwm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.

"MoporpeB npu npocroax"

UcnonHeHune "Moporpes npu
Hacoca npoctosax"
NBE, NKE 0,12 - 11 kBT, 2-nontocHble N
Series 2000 0,12 - 7,5 kBT, 4-nontocHble

0,12 - 11 kBT, 2-nontocHble R
NBE, NBGE, 0,12 -7,5 kBT, 4-nontocHsle
NKE, NKGE  15-22 kBT, 2-nosntocHble

11 - 18,5 kBT, 4-nontocHble

[aHHy0 (PYHKLNI0 MOXHO MCNONb30BaTb ANs
npegoTBpaLleHnsa KoHAeHCaUumn BO BNaXHbIX cpeaax.
Ecnu Bbl nepeBeférte AaHHY PYHKUUIO B PEXUM
"AKTMBHO", @ Hacoc Haxoantcsa B pexume "OcTaHoB",
Ha oOMOTKM anekTpoaBuratensa OyaeT NnogaHo HU3Koe
nepemMeHHoe HanpsibkeHme. HanpsikeHue
HeOoCTaTOYHO ANS BpalleHnsa anekTpoaBuratens, Ho
obecneumBaeT BblpaboTKy 4OCTAaTOMHOIO KONMYecTBa
Tenna ans npegoTBpalleHns KoHAeHcaumMm B
anekTpoasurarterne, B TOM YMCIie B 3NIEKTPOHHbIX
netansx npveopga.

MpumeyaHue. He 386y}J,bTe CHATb CJIMBHbIE 3ariyLluKu
N YCTaHOBUTb Ha 3reKkTpoaBuraterib KOxXyx.

3aBoackue HacCTPoOMKKn

Cwm. 10. 3agodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.

"KoHTponb noawWunnHUKOB aneKkTpoasurarensa"

"KoHTponb
WcnonHeHune
NOALWMNHUKOB
Hacoca "
anekTpoAaBUratens

NBE, NKE 0,12 - 11 kBT, 2-nontocHble .
Series 2000 0,12 - 7,5 kBT, 4-nontocHble

0,12 - 11 kBT, 2-nontocHble R
NBE, NBGE, 0,12 -7,5 kBT, 4-nontocHslie
NKE, NKGE  15-22 kBT, 2-noniocHble

11 - 18,5 kBT, 4-nontocHble

Ons pyHKLMM KOHTPONS NOALINMHUKOB
anekTpoaBuraTenst MOXHO YCTaHOBUTbL criegytoLue
3Ha4YeHus:

e "AKTMBHO"

* "He aktnBHO"

Ecnun pyHkums "AKTUBHA", CHETUMK perynartopa HavyHeT
cunTatb npober NoAWnnHMKa B MUNSX.

CueTunk npogomkaet pabotartb, Aaxe ecnu ata
YHKLMS nepeBegeHa B cOCTosiHUE "He akTuBHO",
OfjHaKo npegynpexaeHne o 3aMeHe CMasku npu 3ToM
He oTobpaxaeTcs.

Korga ¢yHKLUMS BHOBb NEPEBOAMUTCS B COCTOSIHME
"AkTnBHO" ("Active") HakonneHHbIn npober cHoBa
ncnonb3yeTcsa Ans pac4yéTta BpEMeHN 3aMeHbl.

3aBopckne HacCTPOMKKu

Cwm. 10. 3agodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.



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

"O6cnyxuBaHue"

UcnonHeHune " "
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 o
NBE, NBGE, 0,12 -7,5 kBT, 4-nontocHble
NKE, NKGE  15-22 kBT, 2-noniocHble

11 - 18,5 kBT, 4-nontocHble

[1ns BbIBEAEHWS anekTpoaBuraTtenem
npegynpexaeHns o Heo6xoaUMOCTU 3aMeHbl UnKx
NMOBTOPHOM CMasku yHKUMSA "KOHTpOnb noawmnHmka
asuratens" gomkHa ObiTb akTuBMpoBaHa CM.
"Konmpornbs nodwunHukos srnekmpodsuzamers” Ha
cTp. 112.

[ns anekTpoaBuratenen MowwHocTbo 7,5 KBT n Huxe,
3aMeHa cMa3sKy NoALIMMHUKOB HEBO3MOXHaA.
MoawmnnHrkM Ha anekTpoaBUraTensix MOLWHOCTbIO

11 kBT 1 Bbilwe MOryT 6bITb CMa3aHbl MOBTOPHO.

"Bpems go cnepyiouero o6enyxxuBaHua"
("O6cnyxuBaHne NOoA4WUNHUKOB
anekTpoaBuratensa")

B naHHOM okHe oToGpaaeTcs, koraa crefyet CHoBa
3aMEHUTb MOALIMIMHUKN 3MNEKTPOABUraTens.
KoHTponnep oTcrnexusaer coCTosHME paboTbl
3MeKTpoABuraTens u paccuMTbiBaeT Nepuoa Mexay
3amMeHaMu NoALMUMHUKOB UM NMOBTOPHON CMa3sKoM.

OTtobpaxaemble 3Ha4YEeHUS:
* "yepes 2 roga";

* "yepes 1roag";

* "yepes 6 mecsaues";

* "yepes 3 mecsaua";

* "yepes 1 mecsy";

* "yepes 1 Hepento";

» "Cenvac".

"3aMeHbl noALUNHUKOB"

B gaHHOM OkHe 0T06pa>|<aeTc9| KONnn4ecTBO 3aMeH
noaLWwnnNHUKOB, BbIMONTHEHHbLIX B TE4EHNe CpokKa
CJ'Iy)K6bI anekTpoasuratens.

"MoAawnnHukn 3ameHeHbl" ("O6CcnyxnBaHue
NOALNNHUKOB aneKkTpoaBuratensa™)

Ecnu doyHKUMS KOHTPONS NMOALWNUMHUKOB aKTUBHA,
perynsTop AacTt npedynpexanatowunii curHan, korga
NOALLMMHUKA 3NeKTpoaBuraTens Heobxoanumo
3aMeHUTb.

Mocne 3amMeHbl NOALNMHUKOB 3NEKTPOABUraTENS
cnepnyeT NOATBEPAUTL BbINOMHEHHOE AENCTBME, HaXaB
"Bearings replaced" ("lMogwunnHuku 3ameHeHbI").

"3amMeHa cMa3Kku noALMNHUKOB"

Cregyowme pyHKUUN NPUMEHSIIOTCA TONbKO Ans
anekTpogBuratenen MoLHocTbo 11 KBT.

Ha gucnnee otobpaxaeTca KONM4ecTBO 3aMEH CMa3ku
C MOMeHTa nocrnefHeln 3amMmeHbl NOALMMHUKOB.

"Cma3Ka noALlUnHMKOB 3aMeHeHa"
(O6cnyxnBaHMe NOALWMNNHUKOB
aneKkTpoaBuratens )

Cnegyowime yHKUUN MPUMEHSIIOTCS TOMNbKO A4S
anekTpogBuratenen MolwHocTbo 11 KBT.

Ecnun dyHKUMS KOHTPONS NOALWNUMHUKOB aKkTUBHA,
perynsTop BblAaéT NpeaynpexaaloLmin curHan, korga
NOALLMMHWKA anekTpoasuratens Heobxoanmo
3aMeHUTh.

Mocne 3ameHbl CMasky NOALIMMHUKOB
anekTpoasurarens Haxmute [Cmaska NoALWUNHUKOB
3amMeHeHal.

YCTaHOBMNEHHbIN Ha 3aBOAE MHTepBan Mexay
3aMeHaMu CMasKkun yka3aH Ha oupmMeHHon Tabnuyke
noaLwunnHMKOB, KOTopada HaxoauTtca Ha
anekTpoasurarene. MHTepBaﬂ Mexay 3ameHamu
CMa3Ku MOXeT U3MEHUTb CneunanucT cnyxobl
cepsuca Grundfos.

CornacHo npeaBapuTenbHbIM YCTaHOBKaM MEHATb
CMa3Ky MOALUIMMHMKOB MOXHO NsiTb pas. o ncreveHum
yKa3aHHOro nepuoga rnocre nATon 3aMeHbl CMasku
NosiIBUTCA npegynpexgeHne o HeobxoanmocTu
3aMeHNTb NOALNNMHUKA.

CBA3b

"Homep" ("Homep Hacoca")

UcnonHeHue Hacoca Homep

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

Hacocy MOXHO NpUCBOWTL YHUKAIbHbIA HOMep. TO
MO3BOMAET pasnuyaTthb HACOChI NPV NMOAKIIOYEHNUN MO
LUNHE CBA3MN.

3aBoAcKkue HaCTPOMKHU
Cwm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.

"PaguocBasb" (BKNOYnMTL/OTKNIOYNTL
pagvocBaA3sb")

WUcnonHeHue 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

"PagmnocBasb"

PaanocBa3b MOXHO YCTaHOBUTb BO BKITHOYEHHOE UMK
OTKIIOYEHHOE COCTOsIHME. [laHHY0 (PYHKLMIO MOXHO
“Cronb30BaTh B 30HaX, rOe paarocessb 3anpeLleHa.

CBasb B IK-guanasoHe ocTaétcs akTUBHOMN.
3aBoAckne HaCTPOMKMU

Cwm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.

GRUNDFOS %%
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O6wume HacTpoOMKKu

"A3bIK"

WUcnonHeHune 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 o
NBE, NBGE, 0,12 -7,5 kBT, 4-nontocHble
NKE, NKGE  15-22 kBT, 2-nontocHble

11 - 18,5 kBT, 4-nontocHble

[laHHOe MeHI JOCTYMHO TONbKO ANA pacLUMPEHHOW
naHenu ynpaeneHus.

B naHHOM MeHI0 MOXHO BbIGpaTh Xenaemblin A3bIK.
[oCTynHO HECKOSBKO A3bIKOB.

"Nata n Bpema"

WUcnonHeHue Hacoca "MaTta n Bpema"

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-nofiocHbie °

NKE, NKGE  15-22 kBT, 2-nontocHble

11 - 18,5 kBT, 4-nontocHble

MoXHO ycTaHOBUTb AaTy M BpeMs, a Takke cnocob mx

OoTOOpaxXeHns B OKHe:

* "Bblibepute chopmart gatbl”
"rrrr-mmMm-ga”

"0a-MMm-rrrr"
"MM-OO-Irrre.

» "Bbibepute popmat BpemeHu":
"Y4:MM 24-yacosble yacbl"
"YY:MM am/pm 12-yacoBble Yacsl".

* "YctaHoBute pgaty"

* "YcTaHoBuTe Bpemsa".

GRUNDFOsS %

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

"EanHuubl namepenua” ("EamHuubi")

"EAUHNLbI
WUcnonHeHue Hacoca amepeHns™
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

B gaHHOM MeH0 MOXHO BbIOpaTh Nnbo
MexnyHapoaHble eanHuubl nuamepeHmst CU, nubo
amMepuKaHckme eanHuubl namepeHuns. MoxeT ObiTb
BbliNnonHeHa obLas HacTpoKrka Ans Bcex napaMeTpos,
nnBo Kaxabli NnapameTp MOXET HacTpanBaTbCs
oTAENbHO.

3aBoackne HacCTPOMKKn
Cwm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.

"Knonku" ("AkTuBupoBaTb/geakTuBupoBaTtb
HacTpounkun")

UcnonHeHune Hacoca "KHonkun"

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-nonocHble

11 - 18,5 kBT, 4-nontocHble

B atom 3KpaHe MOXHO OTKJ1HO4YNTb BO3MOXHOCTb
penakTnpoBaHuna HaCcTpoek.

Grundfos GO

Ecnu Bbl HACTpouTe KHOMKM Ha cocTosAHue "He
aKTUBHO", OHW ByAyT OTKMIOYEHbI HA CTaHOAPTHON
naHenu ynpaeneHus. Ecnv Bbl nepeBenéTe KHOMKK B
cocTosiHMe "He akTMBHO" Ha Hacocax, OCHaLEHHbIX
pacLUMpPEeHHON NaHenbio ynpaBneHusl, pedynsraTbl CM.
HUXe.

PacwupeHHas naHenb ynpaBneHus

Ecnu Bbl OTKMOYUIIM HACTPONKK, Bbl BCE-TAKM MOXeETe
ncnomnb3oBaTb KHOMKW A4St HABUraLMM B MEHIO, HO He
MOXEeTe BHOCUTb M3MEHEHNSA B MEHIO "HacTponkn".
Mocne oTkMo4YEHUS BO3MOXHOCTU BbINOMHEHMS
HaCcTpOeK Ha gucnnee NnosiBUTCS CUMBON @ .

YT106bl OTKNIOYMTL BIOKUMPOBKY M pa3peLunTb
pefakTMpoBaHMe HacTPOeK, HYXKHO OQHOBPEMEHHO
HaXkaTb KHOMKN ¥ U A U YOEepXuBaTb UX B TeyeHue 5
CeKyHA.

CtaHpapTHas naHenb ynpasneHus

KHonka Bcerga octaétcs akTUBHOW, HO
pa3bnoknpoBaTb BCe OCTasbHbIE KHOMKM HA HAcOCe Bbl
MoxeTe Tonbko ¢ nomoubio Grundfos GO.



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

"Yaanutb ncropuro”

Wcnonuenve "Ypanutb uctopuio”
Hacoca A P
NBE, NKE 0,12 - 11 kBT, 2-nontocHble B
Series 2000 0,12 - 7,5 kBT, 4-nontocHble

0,12 - 11 kBT, 2-nontocHble B
NBE, NBGE, 0,12 -7,5 kBT, 4-nontocHble
NKE, NKGE  15-22 kBT, 2-nontocHble

11 - 18,5 kBT, 4-nontocHble

[aHHOEe MeHIo JOCTYMHO TONbKO AMs pacLUMpPeHHO
naHenu ynpaeneHust.

B naHHOM MeHI0 MOXHO yaanuTb cnegytoLine
cobpaHHble paHee JaHHble:

* "Ypanutb pabo4uin xypHan."
* "YpanuTb AaHHble O TEMNSIOBOW aHeprumn"”
* "YpanuTb gaHHble 06 aHepronoTpebneHumn".

"OnpepenuTtb aucnneun "MaBHaa"

WUcnonHeHue "Onpepenutb
Hacoca Avcnnen "MaBHas"
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-noniocHsie ®
NKE, NKGE  15-22 kBT, 2-nontocHble

11 - 18,5 kBT, 4-nontocHble

[laHHOe MeHI0 JOCTYMHO TOMNbKO AMS pacLUMPEHHOW
naHenu ynpaeneHus.

B naHHOM MEHI0 MOXHO HacTpouTb AUCNNeN
"MaBHas" Ha oToOpaXxeHne 0o YeTbIpEX NapameTposB,
3a[jaBaeMbiX NOMb30BaTENEM.

"Hactpouku gucnnea"”

UcnonHeHune "HacTpoiku
Hacoca avcnnea”
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

[aHHOe MeHI0 JOCTYMHO TONbKO ANsi pacLUMPEHHOM
naHenu ynpaeneHus.

B AaHHOM MeHI0 MOXHO OTperynMpoBaTh SPKOCTb
avicnnes v 3agaTb, OOIMKEH N AUCNNeR OTKoYaTbes,
€CINV HUKaKMe KHOMKM He HaXumaloTcs B TeYeHue
onpenenéHHoro BpeMeHwu.

"CoxpaHuTb HacTpourku" ("CoxpaHutb
c¢hakTUYEeCKue HacTpomnkun")

WUcnonHeHue "CoxpaHuTb
Hacoca HacTponkmn"
NBE, NKE 0,12 - 11 kBT, 2-nontocHoble
Series 2000 0,12 - 7,5 kBT, 4-nontocHble °

0,12 - 11 kBT, 2-nontocHoble
NBE, NBGE, 0,12 - 7,5 kBT, 4-NOmiocHble °
NKE, NKGE  15-22 kBT, 2-noniocHble

11 - 18,5 kBT, 4-nontocHble

Grundfos GO

B naHHOM MEHI0 MOXHO COXpaHUTb hakTnyeckme
HACTPOMKM ANSA UX NOCneayLero NCnonb30BaHus B
3TOM Xe Hacoce Unn B ApYrnx Hacocax Takoro xe
Tnna.

PacmupeHHaﬂ naHenb ynpaBneHuUs

B AaHHOM MEHI0 MOXHO COXpaHUTb hakTuyeckue
HaCTPOMKM ANs fanbHEeNnLWwero NCNonb30BaHNA B 3TOM
Xe Hacoce.

GRUNDFOS %%
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"BoccTaHOBUTb HacTpoliku ("BoccTtaHOBUTbL
coxpaHéHHble HacTpouku")

WUcnonHeHune "BoccTaHOBUTb
Hacoca HacTponku"
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-noniocHbie

NKE, NKGE  15-22 kBT, 2-nontocHble
11 - 18,5 kBT, 4-nontocHble

Grundfos GO

B 9TOM MEHI0 MOXXHO BOCCTaHOBUTb Xernaemble
HaCTPOWVKN N3 paHee COXPaHEHHbIX HACTPOeK Ans
AanbHeNnLwero Ncnonb3oBaHMs HACOCOM.

PacwupeHHas naHenb ynpaBneHus

B faHHOM MEHI0 MOXHO BOCCTaHOBUTL nocrnegHne
COXpPaHEHHbIe HacTPONKM ANA AanbHenLwero
NCMNONb30BaHNsi HACOCOM.

"OTmeHa"

UcnonHeHune

"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 meHo goctynHo Tonbko ans Grundfos GO.
B naHHOM OKHE MOXHO OTMEHUTb BCE HACTPOMKM,
BbINONHEHHble ¢ nomoLblo Grundfos GO B Te4yeHue
Tekyllero ceaHca cBs3u. [lencteme "BocctaHOBUTL
COXpPaHEeHHble HAaCTPONKN" OTMEHUTb HENb3S.

"HasBaHue Hacoca"

UcnonHeHune " "
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-nontocHble
11 - 18,5 kBT, 4-nontocHble

[aHHoe MmeHto gocTynHo Tonbko anst Grundfos GO.

B naHHOM OKHe MOXHO yKa3aTb Ha3BaHWe Hacoca.
Takum o6pa3oM, MOXHO Nerko ngeHTUduLMpoBaTb
Hacoc npu noakntoyeHnn Kk Grundfos GO.

3aBoackue HaCTPOMKHU

Cwm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.

GRUNDFOsS %

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

"Kog coeanHeHusa"

Wcnonuenve "Koa coepnHeHun"
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-NontocHble

11 - 18,5 kBT, 4-nontocHble

[aHHoe meHo goctynHo Tonbko Ans Grundfos GO.
MO>XHO HacTpOUTb KOf CoeauMHEeHUs Ans Toro, YToobl
KaXAbl pa3 He HaXXMMaTb KHOMKY NOAKIIOYEHUS U
OrpaHNunTb yaanéHHbl AOCTYN K n3genuio.

HacTtpoiika koga B usgenuu, UCnonb3yrLuem
Grundfos GO

1. Noakntounte Grundfos GO k usgenuio.

2. Ha nHdopmaunoHHON naHenu nagenus soibepute
"Hactpovikun".

3. Bbibepute "Kog coeguHeHus".

4. Beepute Tpebyembinn kog n Haxmute [OK].
Kog gomkeH 6biTb cumBonbHon ctpokon (ASCII).
Kog mMoxHO nameHntb B nobon MomeHT. CTapbii
Kop He Tpebyertcs.

Hactpouka koga B Grundfos GO

B Grundfos GO MoxHO 3agaTb Ko nogkio4YeHus no
yMOmYaHuio, KOTopbIn ByaeT aBToMaTuyeckn
NCnonb30BaThCH AN NOAKNHYEHUS K BbIOpaHHOMY
n3genuio.

Ecnu B Grundfos GO BbIGpaHO usgenue ¢ Taknum xe
KOOOM COeaUHEeHUs1, TO NPOM30MAET aBTOMaTMyeckoe
nogkntoveHne nsaenua 6es HaxaTnsa KHOMKu
MOAKMYEHUS HAa Moayne.

Koa no ymonuanuto B Grundfos GO yctaHaBnuBaeTtcs

cnegyowmm obpasom:

1. B rmaBHOM MeHI0 B pasgene "O6wwune HacTponkn"
BbIGepuTe "HacTporikun".

2. BbibepuTte "ONCTAHLMOHHO".

3. B none "lNMpegBapuTtenbHasa HacTpomrka Koga
coeanHeHns" BBeauTe Ko coeanHeHus. B none
nosiButcAa coobuieHne "Kog coegmuHeHus
ycTaHoBneH".

Kon coeguHeHus MOXHO nameHuTb HaxxatueM [Delete]
(YpanuTtb) n BBOAOM HOBOTO Koaa.

Ecnn Grundfos GO He nogkntoyaeTcs 1 npocut
HaXkaTb KHOMKY MOAKMYEHUS HA U3Jenuu, To 31O
03Ha4aeT, YTO Ha M3Oennn He YCTaHOBIEH KOA
coefuHeHnst Nnbo ycTaHOBNEH Apyron kog. B Takom
cnyyae CoeAUHEeHne MOXHO YCTaHOBUTb TONbKO
KHOMKOWM NOAKMIOYEHNS.

lMocne HacTponkn Koga coeanHeHUs HeobxoaumMo
BbIKMOUYUTL U3LENME U NOAOXKAATb 40 TeX Nop, Noka He
noracHet cBeToBon nHgukaTtop B Grundfos Eye, nocne
yero MOXHo 6yaeT ncnonb3oBaTb HOBbIV KOA.

3aBoAcKkue HacTPOMKHU

Cwm. 10. 3asodckue Hacmpoliku E-Hacocoe Ha
cTp. 128.



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

"3anycTuTb Nporpammy no Beogy B

akcnnyatauuro”
"3anyctuTtb
Wcnonnenne nporpammy no BBoA,
Hacoca porp y Ay
B 3KCnNyaTauuio
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

[aHHOe MeHI0 JOCTYNHO TONbKO AN pacLUMpeHHow
naHenu ynpasneHus.

|_|pVI nepBoM BKIMKOYEHUN HAaCcoCa aBTOMaTU4YeCKAU
BKITIOYUTCA NporpamMmma no BeBoAy B 3KCnnyaTtauuto.

C noMoLL b0 3TOFO MEHI0 MOXHO B N06ON MOMEHT
3anycTuUTb NporpamMy no BBOAY B 3KCMyaTaLumio.

MporpamMmMa no BBOAY B 3KCMMyaTaLuMio NO3BoNseT
3agaTtb obuimMe HaACTpPOKKKM Hacoca.

e "A3bIKk". CM. "d3bik" Ha cTp. 114.
» "BbibepuTte cdopmar gatbl".*
CM. "ama u spems" Ha cTp. 114.
* "YcrtaHoBuTe paty".*
CMm. "Jama u spems" Ha cTp. 114.
» "BblibepuTte cdhopmat BpemeHun".*
CM. "Jama u spems" Ha cTp. 114.
» "YcTtaHoBuTe Bpemsa".*
CM. "ama u spems” Ha cTp. 114.
* "HacTtponka Hacoca"
— "Mepentn k MasHon"
— "3anycTntb ¢ NOCTOSAHHOW XapakTepucTunkon" /
"3anycTuTb C NOCTOSAHHBIM AaBreHnem".
Cwm. "Pexum ynpasneHusi" Ha cTp. 94
— "lNepenTn K NOMOLLM B HAacTpoKnke Hacoca".
Cwm. "Momowb 8 Hacmpolike Hacoca" Ha cTp. 118.
— "BepHyTbCs Kk 3aBOACKMM HacTporikam".

MpnmeHsieTcsa TONbKO K HAacoCaM, OCHALLEHHBIM PaCLUMPEHHbBIM
dyHKUMoHanbHbIM Mogynem FM 300. [JlononHUTeNbHy0
MHopmauumio cm. MoeHmugpukayus pyHKUUOHaIbHO20 MOOYss Ha
cTp. 137.

"XypHan peructpauum aBapumHbIx curHanos"

"XypHan
WUcnonHeHune perucTpauum
Hacoca aBapUMHbIX
curHanos"”
NBE, NKE 0,12 - 11 kBT, 2-nontocHoble
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-N0NoCcHbIE

11 - 18,5 kBT, 4-nontocHoble

[laHHOe MeHI0 CoaepPXUT nepeveHb
3aperncTpupoBaHHbIX B XXypHarne aBapunHbIX
CuUrHanos, nNosty4YeHHbIX ¢ nusgenusa. B XypHane
yKasblBaeTCsl Ha3BaHWe aBapuMHOro curHana, Bpemsi
ero noga4yu u Bpemsi ero cbpoca.

"XypHan peructpauuu npegynpexgeHuin”

"XypHan
UcnonHeHune pervcTpaumm
Hacoca -
npeaynpexaeHun

NBE, NKE 0,12 - 11 kBT, 2-nontocHoble o
Series 2000 0,12 - 7,5 kBT, 4-nontocHble

0,12 - 11 kBT, 2-nontocHoble o
NBE, NBGE, 0,12 -7,5 kBT, 4-nontocHble
NKE, NKGE  15-22 kBT, 2-nontocHble

11 - 18,5 kBT, 4-nontocHoble

[aHHOe MeHI0 CoAepXNUT NepeveHb
3aperucTPUPOBaHHLIX B XXypHane npeaynpexneHun,
NomnyYeHHbIX ¢ n3genus. B xxypHane ykasbiBaetca
Ha3BaHue npegynpexneHus, BpeMsa ero noga4m un
Bpems ero cbpoca.

Momowb
UcnonHeHune
MNomouwb

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-nonocHble

11 - 18,5 kBT, 4-nontocHble

[aHHoe MeHIo cocTonT 13 paga yHKUMI, KOTopble
cnyXat noadTanHbIMM NoAcKa3kamMu B npouecce
HacTpOWKKN Hacoca.
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"MomMolb B HacTpoWke Hacoca"

WUcnonHeHue "Momowb B
Hacoca HacTpo#ke Hacoca"
0,12 - 11 kB,
NBE, NKE Series  2-nontocHble .
2000 0,12 -7,5 kBT,
4-nontocHble
0,12 - 11 kB,
2-NontocHble N
0,12 - 7,5 kB,
NBE, NBGE, NKE, 4-nontocHble
NKGE 15-22 kBT,
2-NOnNtCHble B
11 - 18,5 kBT,

4-noniocHble

C nomMoLL b0 JaHHOTO MEHIO MOXHO BbIMOHUTL

cnegylouime AencTeums:

HacTpoiika Hacoca

» Buibop pexuma ynpasneHus. Cm. ctp. 94.

* KoHdwmrypaums gatymkoB obpaTHOM CBA3MN.

* HacTtpovika yctaHoBneHHoro 3HadeHus. Cm. ctp. 93.

» HacTtpowku perynatopa Cm. cTp. 106.

» O06G30p HaCTpOEK.

Mpumep ncnonb3oBaHns yHKUMK "NomoLlb B

HacTporke Hacoca" Ansa 3agaHust NOCTOSHHOIO

[aBreHus Hacoca:

Grundfos GO

1. OTKkponTe MeHto "[ononHUTENbHbIE HACTPOMKK".

2. Bbibepute "lMomoLb B HAacTpolike Hacoca".

3. Bbibepute pexum ynpasneHus no NOCTOSSHHOMY
OaBreHuio.

4. TpounTarte onMcaHue aHHOro pexuma
ynpaBneHus.

5. BbiGepuTe aHanoroBbIn BXo4, KOTOPbIA OyaeT
MCnonb3oBaTbCHA Kak BXOAHOW CUrHan oT JaT4yumka.

6. Bbibepute cyHKUMIO AaTYMKa B COOTBETCTBUN C
MECTOM pacnonoXeHust gatymka B cucteme. Cm.
puc. 134.

7. BblbepuTe aneKkTpu4ecKknin BXogHON curHan B
COOTBETCTBUN C TEXHUYECKUMU XapaKTEpPUCTMKaAMM
Aaryuka.

8. Bbibepute eamHuMLy N3MepeHusi B COOTBETCTBUM C
TEXHUYECKMMU XapaKkTepPUCTUKaAMN AaTynka.

9. YcTaHOBUTE MUHMMATBHOE U MaKCUMarbHOe
3HaYeHUs gaTynka B COOTBETCTBUU C €r0
TEXHUYECKMMW XapaKTepUCTUKamu.

10.3apanTe xenaemoe ycTaHOBMNEHHOE 3HAYeEHMe.

11.3apaiTe 3Ha4eHus perynsitopa Ko u T;.
PekomeHpaunn cm. B pasgene "Peaynsmop”
("Hacmpotiku peeynssmopa”) Ha ctp. 106.

12.BBeaute Ha3BaHWe Hacoca.

13.lMpoBepbTe BCE HACTPOMKM N NOATBEPAUTE UX.

GRUNDFOsS %

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

PacwunpeHHas naHenb ynpaBrneHus

1. OTkpovite MeHto "[JlononHUTENbHbLIE HACTPOMKN".

2. BbibepuTe "MNMomMoLlb B HacTpovike Hacoca".

3. Bbibepute pexum ynpaBneHusi No NOCTOSTHHOMY
nasnenuto ("Constant pressure").

4. BbibepuTe aHanorosbli BXo, KOTOpbI OyaeT
MCMONb30BaTLCS Kak BXOAHOW CUTHanM OT AaTyuvka.

5. Boibepute nsmepsiembli napameTp, KOTOpbI OyaeT
KOHTponuposatbcs. Cm. puc. 134.

6. BbibepuTe eanHULy N3MepeHns B COOTBETCTBUU C
TEXHUYECKMMUN XapaKTepUCTUKaMM AaTymka.

7. YcTaHOBUTE MUHMMASIBHOE N MaKcumarbHOe
3HayYeHus gaTymMka B COOTBETCTBUM C €0
TEXHUYECKNMU XapaKTEPUCTUKAMMU.

8. BbibepuTe aneKkTpu4ecKnii BXOQHOW curHan B
COOTBETCTBUU C TEXHNUYECKMMM XapaKTepUCTMKaMm
Jatyuka.

9. 3aganTe ycTaHOBMEHHOE 3HAYEHMe.

10.3apanTe sHayeHus perynstopa K, u T;.
Pekomenpauuu cm. B pasgene "Peaynsmop”
("Hacmpoliku peaynamopa") Ha cTp. 106.

11.MpoBepbTe BCe HACTPOWKM U NOATBEPANTE WX,
Haxas [OK].

"HacTpoiika, aHanoroBbin Bxoa"

UcnonHeHue "HacTpoika,
Hacoca aHanoroBbI# Bxoa"
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-nontocHble

11 - 18,5 kBT, 4-nontocHble

[aHHOe MeHI0 JOCTYMHO TONBbKO ANSt pacLUMPEHHOM
naHenu ynpasneHus.

C nomMoLbio AaHHOMO MEHI0 MOXHO BbIMOMHUTL
cnepywouwme oencTeus:

"HacTpoiika, aHanoroBbiii Bxoa"

* Ananorosble Bxoabl 1-3. Cm. ctp. 100.

+ Pt100/1000, Bxog 1 n 2. Cm. cTp. 102.

* HacrTpowika yctaHOBnNeHHOro 3Ha4yeHuns. Cm. ctp. 93.
» O630p.



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

"YcTtaHOBKa patbl U BpemMeHu"

WUcnonHeHue "YcTtaHoBKa gaTbl U
Hacoca BpemeHun"
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

C nomMoulbio AaHHOMO MEHI0 MOXHO BbINOMHUTL

cnegyouwme oencTems:

» "BblibepuTte cpopmart gatbl”. Cm. "Jama u epems” Ha
cTp. 114.

* "YctaHoBuTte pgaty". Cm. "[Jama u epems” Ha
ctp. 114.

* "Bbibepute popmat Bpemenun". Cm. "Hama u
epems” Ha cTp. 114.

* "YcrtaHoBute Bpems". Cm. "fJama u epems” Ha
cTp. 114.

"HacTtpoika Heckonbknx HacocoB" ("HacTpoiika
MHOrOHacocHou cuctembl")

"HacTpoika pa6oTsl

UcnonHeHune
HeCKONbKUX
Hacoca "
HacocoB

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-nontocHoble

®yHKLMSA paboTbl C HECKOMbKMMMW HAacocamu No3BonsieT
ynpaensTb AByMS HAcocaMu, NOAKHOYEHHBIMU
napannenbHo 6e3 NPUMEHEHNsT BHELLHUX
perynsatopoB. Hacocbl B cucteme, cocTosiLen ns
HECKOMNbKNX HAaCOCOB, B3aMOOEWNCTBYIOT APYr C
Apyrom nocpeactBom 6ecnpoBOAHOIO COeANHEHMS
GENIair unu npoBogHoro coeanHenuns GENI.

HacTpovika cuctembl C HECKONBbKUMWN Hacocamm
OCYLLEeCTBNSAETCS Yepe3 OCHOBHOW (NepBbli
BbIGpaHHBIN) Hacoc.

Ecnu gBa Hacoca B cucTemMe OCHalLeHbl AaTYMKOM
[aBneHus HarHeTaHus, Nbor n3 HMX MoxeT paboTaTtb
Kak OCHOBHOI Hacoc B criy4ae Bbixofa U3 CTpos
Apyroro Hacoca. 3To obecneyvBaeT 4ONONHUTENBLHOE
pe3epBUpPOBaHME B CUCTEME U3 HECKONbKUX HACOCOB.
(DyHKLWII/I pa60TbI C HECKOINMbKNMMU HacocaMun onncaHbl B
nocneaywoLmx pasgenax.

MNepemeHHas pa6oTta

PyHKLMA "TlepeMeHHbIN pexnuM" obecnednBaeT pexum
paboTbl C OCHOBHbIM/PE3EPBHBLIM HACOCOM U
NprYMeHsieTCcsl B CUCTEME C ABYMSI Hacocamu
0AMHaKOBOrO pasMepa v Tuna, NOAKMIOYEHHBIMU
napannenbHo. [MaBHOe Ha3Ha4yeHne faHHON PyHKLNU
- obecneynBaTb paBHOMEPHOE YMCIO 4YacoB paboTbl u
BKITIOYEHNEe pe3epBHOro Hacoca B criy4ae ocTaHoBa
OCHOBHOIO Hacoca 13-3a aBapuMmHOro curHana.

MocnepnoBaTensbHO € KaxabiM Hacocom TpebyeTcs
yCTaHOBUTb OOpaTHbIN KNnanaHx.
MoxHO BbIGpaTh 0OAMH M3 ABYX PEXMMOB MOOYEPEAHON
aKkcnnyataumm:
+ [lepemeHHas pabota, Bpems
lMepeknioyeHne ¢ ogHOro Hacoca Ha Apyron
3aBMCUT OT BPEMEHMW.
» [lepemeHHas paborta, aHeprus
MepeknioyeHne c ogHOro Hacoca Ha Apyron
3aBUCUT OT aHepronoTpebnexus.

Ecnn ocHOBHOM Hacoc BbIXOOUT U3 CTPOS,
aBTOMaTU4eCKM BKINKYAETCH ApYron Hacoc.

Pa6oTa c pe3epBHbIM HACOCOM

JaHHbIN pexum paboTbl BO3MOXEH C ABYMSA Hacocamu
OQMHAKOBOro pasMepa 1 Tuna, NogKNHYEHHbIMU
napannenesHo. lNocnenoBaTensHO C KaXabiM HACOCOM
TpebyeTcs ycTaHOBUTL OOpaTHbIN KnanaH.

OpuH u3 HacocoB paboTaeT NOCTOSAHHO. Pe3epBHbIl
HaCcoC exeaHEeBHO 3aryckaeTcs Ha
HenpoaomxntTenbHoOe BpemMda Anda npegorepalleHnsa
3aknuHnBaHus. Ecnv ocHoBHOW paboTatoLmin Hacoc
OoCTaHaBNMBaeTCs BCreacTBUE HEUCMPaBHOCTU, TO
pes3epBHbIN HAcoC 3anyckaeTcs aBTOMaTUYECKU.
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Pa6oTa B kKackagHOM pexunme

Pa6ota B kackagHoM pexume obecneunBaet
aBTOMaTU4YECKY0 HaCTPOKKY NPOU3BOAUTENBHOCTH
CUCTEMbI B 3aBUCHMOCTM OT YPOBHSI NOTpebrneHuns
NyTéM BKIOMEHNS M BbIKMOYEHMS HACOCOB. Taknm
obpasom obecneunBaetcs pabota cuctembl ¢
MaKkcMMarnbHbIM 3HeprocbepexxeHnem npy NOCTOAHHOM
[aBMeHUN 1 orpaHUYeHHOM KONMYeCcTBE HacOCOB.

Mpwn paboTe cOBOEHHOrO Hacoca B pPeXUMe KOHTPOns
NMOCTOSIHHOTO AaBMeHus, BTopas rofloBHast 4acTb
Hacoca 3anyckaetcsa npu 90 % npomM3BoaUTENBHOCTU U
ocTaHaBnuBaetcs npu 50 % Npon3BoOAUTENBHOCTHU.

Bce BkntoyéHHblE Hacockl paboTatoT ¢ paBHON
YyacToTon BpaLieHunsi. CMeHa HacocoB
OCYLLeCTBSIETCS aBTOMaTUYECKN 1 3aBUCUT OT YPOBHS
3HepronoTpebneHns, HapaboTkn N TEXHNYECKNX
HeucnpaBHOCTEN.

HacocHas cuctema:

» CpABOeHHbIN Hacoc.

* OT AByX A0 YeTbIPEX OANHAPHbBIX HACOCOB,
MOAKIIOYEHHbBIX NapannensHo.
Hacocbl gomkHbel 66T 04HOIO TMNa 1 pasmepa.
[MocnepoBaTtensbHO € KaxAabiM HAacocoMm TpebyeTcs
yCTaHOBUTbL OBOpaTHbIN KnanaH.

YctaHoBuTe pexum ynpaeneHnus "lMocTtosHHOe
nasneHue" unu "focTtosiHHast xapaktepucTumka".

OTa dyHKUMA 4OCTYMHA ANns CUCTEM MaKCUMYM C
YeTbIpbMs 3MeKTpoABUraTeNsiMuK, YCTaHOBINEHHbIMU
napannenbHo. QNeKTpoABUraTeny cucTeMbl 4OMKHbI
OblTb OQHOrO TUNOpPasmMepa, HacoChl AOMKHbI ObITb
OHOW Moaenu.

* XapaKTepucTuKka YyCTaHOBKM MEHSIETCS B
COOTBETCTBUM C NOTPEBNEHNEM NyTEM
BKIIOYEHWSA/BBIKMOYEHMSA Tpebyemoro yncna
HaACOCOB W NapansenbHOM PerynmpoBKn
paboTarLLnX HacoCoB.

» KoHTponnep nogaepXxuBaeT NOCTOSIHHOE AaBrieHne
NOCPEACTBOM PerynnpoBaHus YacTOTbl BpalleH st
NoAKMHYEHHBIX HACOCOB.

» CMeHa HacoCOB OCYLLECTBNSETCA aBTOMaTUYECKMN U
3aBUCUT OT Harpyasku, HapaGOTKVI N TEXHUYECKNX
HeucnpaBHOCTEN.

» Bce BknioYeHHbIe Hacockl paboTaloT ¢ paBHOM
4YaCcTOTOWN BpaLlEeHus.

» Konu4yecTtBo paboTarLmx HAaCOCOB TaKXe 3aBUCUT
OT 3HepronoTpebneHns Hacocos. Ecnu TpebyeTtcsa
TONbKO OAMH Hacoc, ABa Hacoca byayT paboTaTtb €
NMOHWXXEHHON YaCcTOTOW BpalleHusl, B pesynbrare
3HepronoTpebneHne CHU3NTCS.

- Ecnu B cucteme HeckonbKo anekTpoaBuratenei
OoCHalleHbl AaTymKamu, MoBon N3 HUX MOXeT
paGoTaTb kak OCHOBHOW Hacoc B criy4Yae Bbixoda U3
CTPOS ApYroro Hacoca.

HacTtpoiika cuctembl U3 HECKONMbKUX HAacOCOB.

Cuctemy M3 HECKONbKMX HACOCOB MOXHO HACTPOUTb
cnegyowmmn cnocobamm:

* Grundfos GO u 6ecripogodHOe MOOKIIYEHUE
Hacoca

* Grundfos GO u 6ecripogodHOe MOOKIIYEHUE
Hacoca

GRUNDFOsS %

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

* PacwupeHHas naHesb ynpasneHus u
b6ecrnposodHOe MNoOKIYeHUE Hacoca

» PacwupeHHas naHesb ynpasneHus U rnposooHoe
noOKYeHuUe Hacoca.

CM. HMXe noaTanHble OnMcaHus.

Grundfos GO u 6ecnpoBogHoe noaknYeHue
Hacoca

1. MNopaiiTe anekTponuTaHne Ha oba Hacoca.

2. C nomoubto Grundfos GO nogknounTecb K O4HOMY
13 HaCOCOB.

3. Hactpoiite Heobxoanmble aHanorosble n
undpposble Bxoabl Yepe3d Grundfos GO B
COOTBETCTBUY C NOAKMHYEHHBIM 060pYyAOBaHNEM U
TpebyembiMu pyHkumamu. Cm. "Mlomouwib 8
Hacmpolke Hacoca" Ha cTp. 118.

4. [ante Hacocy Ha3BaHue, ucnonbdys Grundfos GO.
Cwm. "HaseaHue Hacoca" Ha cTtp. 116.

5. OTtknounte Grundfos GO oT Hacoca.
YcTaHoBWUTE CBA3b C APYTMM HacCoOCOM.

7. HactpoliTe Heobxoanmble aHanorosble n
umdposble Bxoabl Yepes Grundfos GO B
COOTBETCTBUM C NOAKIMHOYEHHBIM 060pyAOBaHNEM U
TpebyembiMmu yHkunsamu. Cm. "Momowb 8
Hacmpolke Hacoca" Ha cTp. 118.

8. [awnte Hacocy Ha3BaHue, ucnonb3dys Grundfos GO.
Cwm. "HaszeaHue Hacoca" Ha cTp. 116.

9. BbibepuTe meHo "[JononHuTenbHble HACTPONKK" 1
dyHKkumMo "HacTpoika paboTbl C HECKONbKUMMU
Hacocamu".

10.BbiGepute HYXXHYH0 OYHKLMIO CUCTEMBI U3
HeCKonbKkux HacocoB. CMm. [TepemeHHas paboma Ha
cTtp. 119, Paboma ¢ pe3ep8HbIM HaCOCOM Ha CTp.
119 u Paboma e kackaOHOM pexume Ha cTp. 120.

11.4Y7106bI NPOAOIKNTL, HAXXMUTE KHOMKY [>].

12.3apante Bpemsi CMeHbl HACOCOB, T.€. BpeMS, B
KOTOpOE NPOUCXOAUT YepeaoBaHNe ABYX HACOCOB.
[aHHbIN Wwar NnpuMeHsieTcsl TONbKO B TOM cry4ae,
ecnu BbibpaHa dyHkuns "MNepemerHHasn paborTa,
Bpems", a aNeKTpoABUraTenum oCHalleHbl Moaynem
FM 300.

13.4106bI NPOAOIMKNTL, HAXMUTE KHOMKY [>].

14.B kadecTBe cnocoba cBA3W Mexay ABYMS
Hacocamu BblibepuTe "Pagumo”.

15.4106bI NPOAOMKUTL, HAXMUTE KHOMKY [>].

16.HaxmuTe "Bbibop Hacoca 2".

17.Bbibepute Hacoc u3 nepeyHs.

MoaTtBepauTe Hacoc ¢ nomoubio kHomku [OK]
nnm @.

18.4T06bI NPOAOMKNTL, HAXMUTE KHOMKY [>].

19.MoaTBepanTE HACTPOMKY CUCTEMbI N3 HECKOSBbKUX
HacocoB, Haxas [Send] ("OtnpasuTb").

20.HaxmuTte kHonKy "l0TOBO" B AMAanoroBOM OKHe
"HacTpolika 3aBepLueHa".

21.MopgoxauTte, noka B ueHTpe Grundfos Eye He
3aropuTcs 3enéHbln nHauKaTop.

Tenepb cncTtemMa M3 HECKOSIbKMX HACOCOB HACTPOEHa.

°



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

Grundfos GO 1 6ecnpoBoAHOe NoAKNOYeHUE
Hacoca

1.

®

CoeguHuTe ABa Hacoca Apyr ¢ ApyroMm ¢ NOMOLLbHO
3-XUNbHOro 3KpaHMPOBaAHHOIO Kabensa mexay
knemmamu A, Y, B wnHbl GENIbus.

MopanTe anekTponuTaHue Ha oba Hacoca.

C nomoubto Grundfos GO nogknounTeCh K O4HOMY
13 HAacoOCOB.

. Hactponte HeobGxoavmMble aHanoroeble n

umdposble Bxoabl Yepesd Grundfos GO B
COOTBETCTBUM C NOAKMIOYEHHBIM 060pYyAOBaHUEM U
Tpebyembimu dyHkumamu. Cm. "Momouib 8
Hacmpolke Hacoca" Ha cTp. 118.

[awnTte Hacocy Ha3BaHwue, ncnonb3ysa Grundfos GO.
CM. "HaseaHue Hacoca" Ha cTp. 116.

MpuceonTe Hacocy Homep 1. Cm. "Homep" ("Homep
Hacoca") Ha cTp. 113.

OTtkntounte Grundfos GO ot Hacoca.

YcTtaHoBUTE CBA3b C APYrMM HAacoCoM.

HacTtpoliTe HeobxoamMble aHanorosble u
umdgposble Bxoabl Yepe3 Grundfos GO B
COOTBETCTBUM C NOAKMIOYEHHBIM 060pYyAOBaAHUEM U
TpebyembiMu byHkUnamu. Cm. "Momowb 8
Hacmpolke Hacoca" Ha cTp. 118.

10.[0arTe Hacocy Ha3BaHue, ncnonb3ysa Grundfos GO.

Cwm. "HaseaHue Hacoca" Ha cTp. 116.

11.MpucBoniTe Hacocy Homep 2. Cm. "Homep" ("Homep

Hacoca") Ha cTp. 113.

12.Bbibepute MeHo "[JononHUTENbHbIE HACTPOMKK" 1

dyHKumo "HacTtpoiika paboTbl C HECKOMbKUMU
Hacocamu".

13.Bbibepute HyXHy PyHKLUIO CUCTEMBI U3

HecKomnbkux HacocoB. CMm. lMepemeHHas paboma Ha
ctp. 119, Paboma ¢ pe3epeHbIM HacoOCOM Ha

cTp. 119 n Paboma 6 kackaOHOM pexume Ha

cTp. 120.

14.4706bI NPOAOIMKNUTL, HAXMUTE KHOMKY [>].
15.3apanTe BpemMsa CMeHbl HAacOCOB, T.e. BpeMmsi, B

KOTOPOE NPOUCXOAUT YepeLoBaHME [ABYX HACOCOB.
[aHHbIN Wwar npumeHsieTca TONbKO B TOM crny4ae,
ecnu BbibpaHa yHkuus "lMepemeHHasn paboTa,
BpeMs", a aneKTpoABMraTenu ocHalleHbl Mogynem
FM 300.

16.4T106bI NPOOOIMKNTL, HAXMUTE KHOMKY [>].
17.B kayecTBe crnocoba cBA3n Mexay AByMs

Hacocamu BbibepuTe "Kabenb WKUHbI".

18.4T106bI NPOAOIMKNUTL, HAXMUTE KHOMKY [>].
19.HaxmuTe "Bbibop Hacoca 2".
20.Bbibepute 0oONonHUTENbLHBIV HACOC N3 NEPEYHS.

YKaXuUTe JOMOMHUTENBHLIA HACOC C MOMOLLbIO
kHonku [OK] unn Go).

21.4706bI NPOAOMKUTL, HAXXMUTE KHOMKY [>].
22 .HaxmuTte [Send] ("OTnpasuts").
23.HaxmuTe kHonky "l0TOBO" B AManoroBoM OKHe

"HacTpolika 3aBeplueHa".

24.Mopoxgute, noka B ueHTpe Grundfos Eye He

3aroputcs 3enéHbl nHamKaTop.

Tenepb CUcTemMa U3 HeCKOJTIbKMX HacoCoB HaCcTpoeHa.

PacwwupeHHasi naHenb ynpaBreHus u
6ecnpoBoAHOE NoAkmnYeHUe Hacoca

1.
2.

MopaiTe anekTponuTaHue Ha oba Hacoca.

Ha o6oux Hacocax HacTponTe Heobxoaumble
aHanoroBsble U unpoBbie BXOAbl B COOTBETCTBUM C
NnoAaKknYéHHbIM 06opyaoBaHuem n TpebyembiMn
dyHkumnsamn. Cm. "Momowb 8 Hacmpolke Hacoca"
Ha cTp. 118.

Bbibepute meHto "[ononHuTenbHble HacTPONKN" Ha
OAHOM M3 HacoCcoB M HaxmuTe "HacTpowka
CUCTEMbl HECKOSbKMUX HAacocoB".

YT106bl NPOAOIMKNTL, HAXXMUTE KHOMKY [>].
Bbibepute "BecnpoBogHas ceTb" B kKayecTse
cnocoba cBA3N mexay ABYyMS HAcOCaMMU.

YT06bl NPOAOIMKNTL, HAXXMUTE KHOMKY [>].
BbibepuTe Hy>XHY0 OYHKLMIO CUCTEMBI N3
HecKonbkux HacocoB. CMm. [TepemeHHas paboma Ha
cTp. 119, Paboma ¢ pe3ep8HbIM HaCOCOM Ha CTp.
119 n Paboma e kackaOHOM pexume Ha cTp. 120.
YT106bl NPOJOIMKNTE, TPU pa3a HaXXMUTE KHOMKY [>].
Haxmute [OK], 4TObbI MCKaTb Apyrne Hacochl.
3enéHblii CBETOBOW MHAMKATOP B cepeaunHe
Grundfos Eye Ha4HET MuraTtb Ha Apyrnx Hacocax.

10.HaxmuTe KHOMNKY NOAKMYEHUs Ha Hacoce,

KOTOPbIN HY>XHO nobasnTb B cucrtemy ms
HECKOJTbKMX HaCoCOB.

11.47106bI NPOAOMKNTL, HAXXMUTE KHOMKY [>].
12.3apante Bpems Ana NepekniovYeHns Hacocos, T. e.

BPeMsi, Yepes KOTOpOe AOSIKHO COCTOATLCS
noovyepénHoe nepeknoveHne HacocoB. [JaHHbIN
war npMMeHsieTcsa TONbKO B TOM Cryvae, ecnm
BblOpaHa dyHkumsa "MepemeHHas paboTta, Bpems”,
a anekTpoaBuratenu ocHauleHsl mogynem FM 300.

13.4106bI NPOAOMKNTL, HAXMUTE KHOMKY [>].
14.Haxmute [OK].

BHM3y naHenen ynpaBneHns NOABATCA 3HAYKM
PYHKLNN CUCTEMBI N3 HECKOITbKMX HAaCOCOB.

Tenepb cuctemMa 13 HeCKONbKMX HAaCcoOCOB HACcTpoeHa.
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PacwupeHHas naHenb ynpaBrieHnsa u npoBogHoe
noaknrw4yeHne Hacoca

1. CoegmHuTe ABa Hacoca Apyr ¢ 4pYroM C MOMOLLbLO
3-XUNbHOro 3KpaHMPOBaAHHOIO Kabensa mexay
knemmamu A, Y, B wnHbl GENIbus.

2. Hactpolite Heobxoanmble aHanoroeble u
uMpoBbIE BXOAbI B COOTBETCTBUN C
NoAKMYEHHLIM 060pyaoBaHUEM U TpebyembiMu
dyHKkunsamn. Cm. "Momowb 8 Hacmpolike Hacoca"
Ha cTp. 118.

3. MpuceownTte nepBomy Hacocy Homep 1. Cm. "Homep"
("Homep Hacoca") Ha cTp. 113.

4. lMpuceonte apyromy Hacocy Homep 2. Cm. "Homep”
("Homep Hacoca") Ha cTp. 113.

5. Bbibepute meHto "[ononHMTeNbHbIE HACTPONKK" Ha
OLHOM U3 HAcocoB n HaxmnTe "HacTponka
CUCTEMbl HECKOIMbKMX HAacocoB".

6. YTOObI NPOAOIMKUTL, HAXMUTE KHOMKY [>].

7. BoibepuTte "lNpoBogHasa cetb GENIbus" B kayecTBe
CBA3WN Mexay ABYyMS HacocaMu.
8. UT0oObI NPOAOMKNTL, ABAXAbl HAXMUTE KHOMKY [>].
9. Bbibepute HyxHy (PYHKLMIO CUCTEMBI U3
Heckonbknx Hacocos. CMm. lNepemerHHas paboma Ha
cTp. 119, Paboma ¢ pe3epeHbIM HacoCOM Ha
cTp. 119 n Paboma e kackaOHOM pexume Ha
cTp. 120.
10.4T106bI NPOOOIMKNTE, HAXMUTE KHOMKY [>].
11.Haxmute [OK], 4ToGbI MCKaTb Apyrue HacockI.
12.Bbibepute SONONHUTENBHbBINA HACOC U3 NEPEYHS.
13.4T00bI NPOAOIXUTbL, HAXMUTE KHOMKY [>].
14.3apanTe Bpems 4N NepekniovYeHnst Hacocos, T. €.
BpeMsl, Yepes KOTOpoe AOIMKHO COCTOATLCSA
noovepéaHoe nepeknoveHne HacoCoB.
[aHHbIN War npumeHaeTcs TONbKO B TOM Crny4vae,
ecnu BbibpaHa dyHkums "lMepemeHHasa paboTa,
BpeMs", a anekTpoABMraTenu ocHalleHbl Mmogynem
FM 300.
15.4T106bI NPOOOMKUTL, HAXMUTE KHOMKY [>].
16.HaxmuTe [OK].
BHW3y naHenen ynpaBneHUs NOSBATCS 3HAYOK
DYHKLMM CUCTEMBI U3 HECKONbKNX HAaCOCOB.
Tenepb cncTema 13 HECKONbKMX HACOCOB HacTpoeHa.

GRUNDFOsS %
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HdeakTuBauus cucteMbl U3 HECKONIbKMX HAacoCoOB
yepe3 Grundfos GO

1. Bbibepute meHio Assist ("Momowp").

2. Bbibepute "HacTtponka paboTbl C HECKONbKUMMU
Hacocamu".

3. Haxwmute "[eaktmBnposartb".
4. Y106bl NPOAOCIKUTL, HAXXMUTE KHOMKY [>].

5. MopTtBepanTe HACTPONKY CUCTEMbI U3 HECKONBbKUX
HacocoB, HaxaB [Send] ("OTnpaBuTb").

6. Haxmwute kHonky "loTOBO".

Tenepb yHKUNSI CUCTEMbI U3 HECKOSIBKUMX HACOCOB
JeakTMBMpOBaHa.

[eakTuBauus cuctemMbl U3 HECKONbKMX HAacocoB
Yyepes paclIMPEHHYIO NaHenb ynpaBreHus.

1. Bbibepute meHio Assist ("Momowp").

2. BbibepuTe "HacTporika MHOroHacoCHOM cucTembl”.
3. YTOObI NPOAOIMKNTL, HAXMUTE KHOMKY [>].
4

. NoaTteepgute "MHoroHacocHasa cuctema He
co3gaHa", Haxas [OK].

5. YT0BbI NPOAOIMKNTL, HAXMUTE KHOMKY [>].
6. Haxmute [OK].

Tenepb cucTema 13 HECKONMbKUX HACOCOB
AeakTMBMpOBaHa.

"OnucaHue pexuma ynpasneHua"

UcnonHeHune "OnucaHue pexuma
Hacoca ynpasneHusa"
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-nontocHbie
NKE, NKGE  15-22 kBT, 2-nonocHble

11 - 18,5 kBT, 4-nontocHble

[aHHOe MeH0 AOCTYMHO TOMNBbKO ANsi pacLUMPEHHOM
naHenu ynpaereHus.

B naHHOM MeHI0 onucbiBaeTcsl Kaxablid 3 BO3MOXHbIX
pexmMmoB ynpasneHus. Takke cMm. pasgen "Pexum
ynpaeneHusi" Ha cTp. 94.

"Momolb B ycTpaHeHUN HeucnpaBHocTen"

"Momowb B
WUcnonHeHue
ycTpaHeHuUuU
Hacoca -
HeucnpaBHoCTeNn
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-nontocHole

B gaHHOM MeHI0 npuBoaaTcA MHCTPYKLUUN U
KOPPEKTMPOBOYHLIE AENCTBUSA B cny4yae oTKasa
Hacoca.



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

NMpuopuTteT HacTpoek

Hacoc MOXXHO 0CTaHOBUTL B N060ON MOMEHT, HaxaB
KHOMKY Ha naHenu ynpasrneHus Hacoca. Ecnu
Hacoc HaxoauTcs He B pexuMme "OcTtaHoBa", ero
MOXHO B 1110601 MOMEHT OTKITHOUYNTb, HEMPEPbLIBHO
HaXmmas KHOMKy (). Takxe MOXHO 3aAaTb Hacocy
MaKCMManbHY 4acToTy BpalleHUs, HenpepbIBHO
Haxkmmasi KHOmMKy (#). Hacoc Bceraa MOXHO HacTpouTb
Ha aKcnnyaTauuio NpuM MakcMMarnbHOW YacToTe
BpaLLEHMsI UM OCTAaHOBUTL ero ¢ nomoubio Grundfos
GO.

Mpn ogHOBPEMEHHOM 3a4eNCTBOBaHUN ABYX UMK
b6onee yHKUMIN anekTpoaBuratens byaet pabotaTb
cornacHo yHKUMW, nmetoLwen 6onbLniA MPMOpUTET.

Mpumep

Ecnu yepes unudposon Bxoa Hacocy 6bina 3agaHa
MakcMMarbHas YacToTa BpalleHusl, TO Ha ero naHenu
ynpasneHus nnbo yepes Grundfos GO mMoOxHO
BbIGpaTh ToNbko pexumsl "PyyHon” nnm "OcTtaHoB".

MprnoputeT HacTpoek onpenenseTca B COOTBETCTBMM C
npuBeAEHHON HMXKe Tabnuuen.

KHonka Grundfos GO unu naHenb ynpaBneHus Ha .
Mpuopurer LndpoBoin Bxoa CBA3b Yepes WKHY
nycka/octaHoBa aneKkTpoaBurartene
1 "OcTtaHoB"
2 "OcTtaHoB"*
3 "PyyHon"
4 "Makc. yactoTa BpaweHus"*/
"3apaHHas nonb3oBaTenieM YyacTtoTa BpaleHus"
5 "OcTtaHoB"
"3apaHHas
6 nonb3oBaTeniemM yacrtota
BpaLueHuns"
7 "OcTaHoB"
8 "Makc. yactoTa BpaleHus"
9 "MwuH. yacToTa BpalieHusa"
10 "Myck"
1 "Makc. yactota
BpaLyeHusa"
12 "MuH. yacToTa BpaLeHus"
13 "MuH. yacToTa
BpaLyeHusa"
14 "MMyck"
15 "Myck"

HacTpoiiku "OcTaHoB" 1 "Makc. YacTtoTa BpalieHus",
ycTaHaBnuBaemble npu nomowwm nynsta Grundfos GO unu naHenu
ynpaBneHus anekTpoaBuratens, MoryT 6biTb OTMEHEeHbI ApYyroW
KOMaHZON pexuma ynpasneHusi, Nocblinaemon Yyepes LWnHY,
Hanpumep, komaHgon "Myck". Ecnu cBA3b Yepes wWuHy bynet
npepBaHa, anekTpoABUraTenb BEPHETCS K NPEXHEMY PEXUMY
akcnnyaTauuu, Hanpumep, k pexumy "OctaHoB", BbIGpaHHOMY nNpu
nomown Grundfos GO unu Ha naHenu ynpaeneHus
aneKkTpoaBuraTens.
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Grundfos Eye

Cuctema Grundfos Eye, pacnonoxeHHas Ha naHenu
ynpaBneHus aneKkTpoABUraTensl, ykasbiBaeT Ha ero
3KCnnyaTaunoHHbI pexxuM. Cm. puc. 148 (A).

( )

TMO05 5993 4312

- J

Puc. 148 Grundfos Eye

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

Grundfos Eye Ungukauusa

OnucaHune

‘..“ MHaunkaTopbl He ropaT.

MuTaHne OTKMIYEHO.
Hacoc He pa6oTaer.

T e s omh e  [1Ba NPOTMBOMOMOXHBLIX 3€MEHBLIX CBETOBbLIX MHAMKATOpA
OOOGC BpaLLaloTCs B HanpasfeHnn BpalleHus Bana Hacoca, ecnm
W W Yo 2 CMOTPETb C HEMPMBOAHOIO KOHLA.

MuTaHne BKMOYEHO.
Hacoc pa6oTaert.

OBa NPOTUBOMOJTOXKHbIX 3€eEHbIX CBETOBbIX WHOUKaTopa
MOCTOAHHO ropAT.

MuTaHne BKMIOYEHO.
Hacoc He pa6oTaer.

Ty g s . a  OauH XENTblil CBETOBOW MHAMKATOP BpallaeTcs B
GOQQQ HanpaBneHny BpalleHns Bana Hacoca, ecriv CMOTPeTb C
v W b HENpUBOAHOMO KOHLA.

Mpegynpexaexue.
Hacoc pa6ortaert.

OOQOO OpuH XENTbIN CBETOBOW MHANKATOP NOCTOSAHHO FOPUT.

MpepynpexaeHve.
Hacoc octaHoBneH.

[1Ba NpOTUBOMONOXHbIX KPACHbIX CBETOBbLIX MHAMKAaTOpa
MepuarT OAHOBPEMEHHO.

ABapUNHbIN curHan.
Hacoc octaHoBneH.

3enéHblii CBETOBOW MHAMKATOP B LEHTpe BbICTpo MuUraeT
YeTbIpe pasa.

3710 curHan obpaTtHoW CBs3W, KOTOPLIN HAacoC NoadaéT,
4TO6bI MAEHTUdUUMpPOBaTL cebs.

°.e.c 3enéHblii CBETOBOW MHAMKATOP B LEHTPE HEMNpepbiBHO

Muraet.

OO0 AaAann

Grundfos GO unu gpyroi Hacoc NbiTaeTcst yCTaHOBUTb
CBA3b C HAaCOCOM. HaxmuTe @9 Ha naHenu ynpasneHus
HacocoMm, YToGbl paspeLlnTb YCTaHOBKY CBA3N.

eeeee 3enéHblii CBETOBON MHAMKATOP B LEEHTPE MOCTOSIHHO FOpPUT.
\ \

[OucTtaHunoHHoe ynpasnexue npu nomowm Grundfos GO
no paanocBA3n.
NpéTt nepenava faHHbIX Mexay Hacocom u Grundfos GO
no pagmocBsi3n.

3enéHblil CBETOBON MHAMKATOP B LEHTPE BbICTPO MuUraer,

noka naét obmeH aaHHbiMu mexay Grundfos GO un
e’e.e HacocoM. OTO 3aMMET HECKOMbKO CEeKyHA.

8

[OucTtaHunoHHoe ynpasnexue npu nomowm Grundfos GO
no MHMpPaKpacHoOW CBA3N.

Hacoc nony4yaet gaHHble ot Grundfos GO no
MHppaKkpacHom CBA3N.

GRUNDFOsS %
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CBeTOBbIE MHAOANKaATOPbI U
CUrHanbHbI€ perne

Cneuylou.l,ee OTHOCUTCA K HacocCaMm, nepe4vyncrieHHbIM
HUXe:

* Hacocbkl NBE, NBGE, NKE, NKGE co cnegyowumm
TUnopasMepamu anekTpoaBuraTens:
0,12 - 11 kBT, 2-nontocHble
0,12 - 7,5 kBT, 4-nontocHble.
Hacoc ocHawéH aByms BbIxogamu ans
OecnoTeHUManbHbIX CUTHaNoOB Yepe3 ABa BHYTPEHHUX
pene.
Bbixogam curHanoB MOXHO 3a4aTb PEXMMbI
"Okcnnyartauunsa", "Hacoc pabortaet”, "l0TOB",
"ABapunHbin curHan" n "lMpegynpexaeHue".
dyHKUMKM OBYX CUMTHANbHBLIX pene nokasaHbl B Tabnuue
HUXe:

MonoxeHne KOHTAaKTOB CUrHaNbLHOro pene B akTUBUpOBaHHOM
COCTOAHUU

OnucaHue Grundfos Eye

"Pa6oTta"

"Hacoc
pa6otaet”

"ToToB"

"ABapuUnHbINA
curHan”

"Mpepyn-
pexaeHune"

"Pexum
pa6oTbI"

NMonb3oBaTtenbckue nHtepdencol gna E-HacocoB

MuTaHne oTKNYEHO.
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A C NONC C NO Cc NO C NONC C NONC
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Mpenynpexaexue, HO
Hacoc 6bln OTKMIOYEH "OcTaHoB"
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YKEnTbI, HeNoaABUXEH
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Hacoc octaHoBneH
13-3a aBapumnHoro "OcTaHoB"

curHana.

KpacHbliii, muraet
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Cneuyrou.l,ee OTHOCUTCA K HacoCaMm, nepe4vyncrieHHbIM
HUXe:

» Hacocbl NBE, NBGE, NKE, NKGE co cnegytowumm
TMnopasMepamMu anekTpoaBuraTens:
15-22 kBT, 2-nontocHble
11 - 18,5 kBT, 4-nontocHbIN.
CeeToBas nHankaums 3eneHoro (A) u kpacHoro (B)
uBeTa Ha NaHenu ynpaeneHns Hacoca u BHYTpuU
KrneMmHon kopobku npegHa3HavyeHa ons otobpaxeHus
pabo4ero pexuma Hacoca. Cm. puc. 149.

= @® == @®

= ® = ©

TMO5 85922513

Puc. 149 T[lonoxeHune CBETOBbIX MHANKATOPOB

Kpome Toro, Hacoc cHaBxeH BbIXOA4oM AN noaadu
GecnoTeHLManbLHOro CUrHa Yyepes BHyTpeHHee pere.

GRUNDFOsS %

NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE
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B npuBegeHHoOmM HMXe Tabnuue npencrtaBrieHbl beHKLI,I/II/I OBYX CBETOBbIX MHOMKATOPOB U perne curHanusayunu:

CBeToOBble UHAMKATOPbI CurHansbHoe pene cpaboTtano Bo BpeMms:
[ H
3 S " e
5 [ s =
e g 3 S Onucanue
Owwnbka Okcnnyarauus z § it ©
KpacHbIN 3enéHbIn c .ol g, - =3
O RE o 3 T o
CS > c 3 °
oads o = o
3880 5 g ?
I<C s o = T
Bbikn. Bbikn. ’/r ’/r ’/r OTKINIOYEHO anekTponuTaHue.
C NONC C NONC C NONC C NONC
_F ] ] ]
MocTosiHHO
Bbikn. Hacoc pabortaert.
BKIIOYEH
C NONC C NONC C NONC C NONC
_F ]
Bbikn. Mwraet | ’\r | Hacoc HacTpoeH Ha OCTaHOB.
C NONC C NONC C NONC C NONC
[iBuratenb oCTaHOBMEH NO HEUCTNPABHOCTH
Mnu curHanu3aummn. inum Hacoc pabotaet ¢
VHOWKauuen npeaynpexaeHnst unu
MNocTosiHHO Buikn HeobXxoaAMMOCTM NOBTOPHONM CMa3Ku.
BKITIOMEH . | | | Ecnu Hacoc 6bin ocTaHoBneH, To 6yaet
C NONC ¢ NONC ¢ NONC C NONC BbIMOMHEHA MOMbITKa MOBTOPHOIO 3anycka.

TpebyeTcsi cHOBa BKIOYUTb HACOC NYTEM
cbpoca curHana HeucrpaBHOCTY.

MocTosiHHO MocTosiHHO
BKIHOYEH BKIHOYEH

Hacoc pa6oTaeT, npu 3ToM ocTaéTtcsa unm
6bina nHankauus "HemcnpaBHOCTL" Mnun
"ABapuiHbIN curHan”, npu KOTOpon Hacoc
MOXeT npogonxatb paboty. Minm Hacoc
paboTaeT ¢ uHankauven npegynpexaeHus
NN Heo6X0AMMOCTN NMOBTOPHOW CMa3KM.
Ecnu npuunHa HemcnpaBHocTU - "CurHan
[artyvka 3a npegenamv 4onycTUMbIX
3Ha4yeHun", Hacoc npoaomxaert paboTaTb Npu
MaKkcumarnbHOW XxapakTepucTuke, n
BbINOMHUTL COPOC MHAMKALNUU
HEeNCnpaBHOCTY HEBO3MOXHO [0 Tex nop,
noka curHan BHoBb He BydeT B npeaenax
[OMyCTMMOro Anana3oHa 3HavyeHui curHana.
Ecnu npuynHa HencnpaBHocTH - "CurHan
[artyvka 3a npegenamv 4onycTUMbIX
3HayeHuin", Hacoc npogomxaet pabotatb Npu
MWHUManbHON XapakTepucTuke, n
BbIMNOMHUTL C6POC MHAMKALUK
HEWNCNpPaBHOCTWN HEBO3MOXHO [0 Tex nop,
noka curHan BHoBb He ByaeT B npeaenax
[OMyCTMMOro Anana3oHa 3HavyeHui curHana.

MocTostHHO
Muraet
BKIOYEH
¢

NONC C NONC C NONC

C NONC

Hacoc HacTpoeH Ha ocTaHoB, HO 6bin
BbIKMKOYEH 1U3-3a HENCrnpaBHOCTN.

C6poc MHAMKALUMN HEUCTIPABHOCTH

C6poc nHanKaLumm HencnpaBHOCTM BbINOMHAETCH

OQHMM U3 cneayoLmx cnocobos:

+ KpaTKoBpeMeHHbIM HaxxaTeM pacronoXeHHbIX Ha
Hacoce KHonok ® nnu ®@. 3To He NPMBOAUT K
M3MEHEeHNI0 HacTpoeK Hacoca.

C6poc uHanKaunm HeMCnpaBHOCTN HEBO3MOXKEH
KHoMkamu @ unu @, ecnu KHOMKM 3abNoKMpPOBaHbI.

*  OTkntounTe ANeKTponnuTaHmne n oxanTtecb, Noka
CBETOBblI€ MHOWKATOPbI MOracHyT.

*  OTKNIOYMTE BHELIHUIA BXOS, I'IyCKa/OCTaHOBa, 3aTtemM
BKIOYUTE ero cHoBa.

* Wcnonbk3ynte Grundfos GO.

GRUNDFOS %%
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10. 3aBoackme HacTpouku E-HacocoB

o  OyHKUUS aKTUBUPOBaHa.
O DyHKUUS OTKIIOYEHA.
- ®yHKUWMS HEQOCTYNHa.

e 2 @2 ]
] 3 3
x5 g 5 g oI
S¢¢e x9¢ x29
< [ Zrc [ Zo0ocg
Ng@ -0 2 -Q 0
PR $5q ¥5E Onucaxue
Hactpoiikn TN ZN L zZe+ Mpumeyanmne 9
QB - e B - e yHKUMIA
Wk W2 W
w -
X0 o< @Qn
z3r 2% zZ<s
W e o W o W&
e [ 0%~
Zoo0 Zoo0 Z - -
"YcTaHoBnNeHHoe 3HayeHne" 58 % 67 % 67 % Ctp. 93
"Pexum pabotbl” Hopm. Hopm. Hopwm. Crp. 93
P Pexum
eXUM ynpaBneHns
ynpaenexus npu  Pexum ynpaenexus
" " nponopLMoHanbHOro o .
Pexum ynpaenexus N3MeHeHns (UKCUPOBAHHON  MPU PUKCUPOBAHHOMN Ctp. 94
yacTtoTe yacToTe BpalleHus
AaBneHus
BpaLleHus
"Oata n Bpems" ) . - Crtp. 114
"KHomnkn" . . .
"Perynatop”
"Kp" 0,5 0,5 0,5 Ctp. 106
"Ti" 0,5 0,5 0,5
"Pabouunin gnanasoH"
"MuH." 25 % 25 % 25 % Crp. 107
"Makc." 110 % 110 % 110 %
"Pa3sroH n 3ameanexue" o) e} - Ctp. 112
"Homep Hacoca" 1 1 1 Ctp. 113
"Paguocesasb" . . - Ctp. 113
"Tun patymka" - - [®) Ctp. 99
"AHanorosblli Bxog 1" o O -
"AHarnoroBsblii Bxoq 2" o) (o) - Ctp. 100
"AHanorosblin Bxog 3" o) (o) -
"BcTpoeHHbin aatymk Grundfos” . - - Ctp. 101
"Pt100/1000, Bxop 1" C - -
A 2 2) CTtp. 102
"Pt100/1000, Bxop 2" O o] -
"Lincdpposoit Bxoa 1" C C -
Ludp / a D 8) Ctp. 102
"Lindposoii Bxoa 2" O O O
"Lindpposoit Bxoa/sbixoq 3" C C -
Lindp d 4 4 D D) Ctp. 103
"LincppoBoit Bxoa/Bbixon 4" o o] -
"MIMNynbCHbIN pacxogomep” e} e} - Crp. 112
"3apgaHHoe ycTaHOBMeHHoe 3HavyeHne" o) (o) - Ctp. 110
"AHanoroBbl Bblxo,q"” o) o) - Ctp. 105
"®YHKUMSA BHELIHEro yCTaHOBNEHHOMO
3HaveHns" O o) O Ctp. 108
"CurHanbHoe pene 1" ®) ®) ABapuiiHbIi curHan
Ctp. 105
"CurHanbHoe pene 2" ®) [®) SkcnnyaTtaums
"Mpepen 1 npesbiwen" C -
pen p O O Crp. 111
"Mpenen 2 npesblweH" O O -
"Mopgorpes npu npocTosAx" ®) ®) ) Cp. 112
"KOHTpOnb NOAWMNHUKOB ) )
anektpogsuratensa” o o o Crp. 112
"HasBaHue Hacoca" Grundfos Grundfos - Ctp. 116
"Kon coeguHeHns" - - - Ctp. 116
"EQUHWLbI n3MepeHus"” EavHnubl CU EauHuybl CU EanHunuybl CU Ctp. 114

3aBoackne HaCTPOMKM MHOTOHACOCHbLIX CUCTEM ANSA CABOEHHbIX HacocoB: lNepemeHHas paboTa No BpemMeHu.
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NBE, NBGE, NKE, NKGE

TexHn4yeckue gaHHble,
anektpoasuratenun MGE

AnekTpogsuratena MGE, 1,1 - 11 kBT,
2-nontocHsble n 0,55 - 7,5 kBT,
4-nonrcCHbIE

HanpsikeHne nutaHusa

3 x 380-500 B - 10 %/+ 10 %, 50/60 Iy, 3awmTHOE
3asemMneHue.

PeKOMEHAYEM bin pa3mMmep nnaBKoro

npepoxpaHunTens
MowHocTb . j

snekToonBurarens VWHUMAmNbHBIA TOK  MaKkcUManbHbIi Tok
p[.FBT] npepoxpanutens [A] npeaoxpavutens [A]

0,55-1,1 6 5

1.5 6 10

22 6 10

3 10 16

4 13 16

55 16 32

75 20 32

! 32 32

Mcnonb3ayloTea cTaHaapTHbIe ninaBkve
npenoxpaHuTenu, a Takxke 6bICTPO cropatoLne
npeaoxpaHUTeny Unu NpegoxpaHuTeNn ¢ 3a4epXKKon
cpabartbiBaHUS.

Tok yTeukm
YacToTa HanpsxeHue
MouwHocTb Tok yTeuku
BpawjeHusa [KBT] nuTaHua [MA]
[MuH™"] [B]
< 400 <35
-1
0.55-1.5 > 400 <5
1400-2000 2.4 < 400 <3,5
1450-2200 ’ > 400 <35
< 400 <35
R > 400 <5
< 400 <35
1,1-2,2 .
’ ' > 400 <5
< 400 <35
2900-4000 3-55 > 400 <35
< 400 <3,5
75-11 > 700 <5

TOKM yTEUKM M3MEpPSAIOTCA B COOTBETCTBUMN C
EN 61800-5-1:2007.

Bxoabl/Bbixoabl

O6wun BbIXoA, 3a3eMneHue

Bce HanpsixkeHWe HanpaBnsieTcs Ha 3a3eMI1eHNeE.
Becb TOk BO3BpalLaeTcs K 3a3eMIeHNI0.
AGcontoTHOe MaKkCUManbHoOe HanpsikeHue u
npenenbHbIN TOK

MpeBbiWweHne cneayowmx NnpeaenbHbIX 3HaYEeHNN
ANEeKTPUYECKUX NapameTpoB MOXET NPUBECTU K

CYLLLECTBEHHOMY COKpaLLEHWNIO 3KCNyaTaunoHHON
Hag&XHOCTU M OONrOBEYHOCTU 3NeKTpoaBuraTens:

Pene 1:

MakcumanbHasa Harpy3ka koHTakTa: 250 B nepem.
ToKka, 2 A unun 30 B nocT. Toka, 2 A.

Pene 2:

MakcumansHas Harpyska koHTakta: 30 B nocrt. Toka,
2 A

Knemmbl GENI: -5,5 - 9,0 B nocTt. Toka nnn < 25 mA
NOCT. TOKa.

Opyrve knemmbl BBoAa u BbiBoga: -0,5 - 26 B nocr.
Toka unun < 15 MA nocT. Toka.
LUundpoBkie Bxoabl (DI)

BHyTpeHHWI TOK NnoTHoro npwxatus > 10 mA npu
V; =0 B nocr. Toka.

BHyTpeHHee noBblleHne HanpsxkeHns 4o 5 B nocr.
Toka (6e3 Toka ana V; > 5 B noct. Toka).

OnpeaenéHHbI HU3KUIA NOTMYECKNIN YPOBEHD:
V; meHee 1,5 B nocrt. Toka.

OnpenenéHHbI BICOKUIA NOMMYECKNA YPOBEHb:
V; 6onee 3,0 B nocrt. Toka.

lmctepesuc: OTCyT.

OkpaHupoBaHHbIl kabenb: 0,5 - 1,5 MmZ / 28-16 AWG.
MakcumanbHasa anuda kabens: 500 m.

LncpoBbie BbixoAbl C OTKPbITbIM KONNEKTOPOM
(0C)

CnocobHocTb cToka Toka: 75 MA nocT. Toka, 6e3
BHYTPEHHEr0 UCTOYHMKA MUTaHUS.

Tunbl Harpysku: Pe3nctmBHas unu/v MHAYKTUBHAS.

HanpsXeHne HUXKHEro ypoBHS Mpu TOKE Harpysku
75 MA noct. Toka: makcumym 1,2 B nocT. Toka.

HanpsXeHne HUXKHEro ypoBHS Mpu TOKE Harpysku
10 mA nocT. Toka: makcumym 0,6 B nocr. Toka.

3awuTa oT neperpysku no ToKy: UMeeTcs.
OKpaHupoBaHHbIl kabenb: 0,5 - 1,5 MmZ / 28-16 AWG.
MakcumanbHasa anuHa kabensa: 500 m.

GRUNDFOS %%
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AHanoroBblie Bxoabl (Al)

[nanasoHbl CUrHanNoB HanpsXKeHUs:

* 0,5-3,5B nocr. Toka, AL AU.

« 0-5B nocrt. Toka, AU;

*« 0-10 B nocT. Toka, AU.

CwvrHan HanpsikeHus: R; > 100 kOwm npu 25 °C.

Mpwn BbICOKOM paboyen TemnepaType MOryT BO3HUKATb
TOKM yTeukn. CneguTe 3a TeM, 4TOObI BHyTpPEHHEE
COMNPOTUBIEHNE UCTOYHMKA OCTaBaNoCh HU3KNM.

[nanasoHbl CMrHanoB ToKa:
¢ 0-20 MA nocT. Toka, AU;
¢ 4-20 MA nocr. Toka, AL AU.
Curnan Toka: R; = 292 Owm.

3awmTa ot neperpys3kn no ToKy: nMeeTcA. [Mepexoa Ha
CurHan HanpsaXxeHusa.

Honyck npu namepenusx: - 0/+ 3 % oT makcumyma

n3mMepseMor BENNYNHbI (OXBAT MakCMMarnbHbIX TOYEK).
OkpaHupoBaHHbIl kabenb: 0,5 - 1,5 MMm2 / 28-16 AWG.

MakcumansHasa gnvHa kabens: 500 m (3a
WCKIOYEHNEM MOTEHLMOMETPA).

[MoTeHUMOMETp NnoakntoyaeTcs K +5 B, 3azemneHnio n K
nobomy aHanoroBomMy BXOAY:

MakcumanbHoe 3HavyeHne conpoTusneHns 10 KOm.
MakcumanbHaa gnuHa kabensa: 100 m.

AHanoroBbIV Bbixog (AO)
TonbKo BbIXOAHOE 3Ha4YeHue Toka.
CwurHan HanpsXxeHus:

» [IunanasoHn: 0-10 B nocT. Toka.

*  MuHMManbHas Harpyska Mexay aHanorosbim
BbIXOAOM U 3a3emnieHnem: 1 kKOm.

* 3awwuTa OT KOPOTKOro 3aMblKaHUS: UMEEeTCS.
CurHan Toka:
¢ [Ownana3soHbl: 0-20 1 4-20 MA nocT. Toka.

* MakcumanbHas Harpyska Mexay aHanoroBbim
BbIX04OM W 3a3emneHnem: 500 Q.

+ 3awmTa OT pasmblkaHUs Lenun: UMeeTcs.
[onyctumoe oTtknoHeHue: - 0/+ 4 % oT makcumyma

N3MepsieMOol BENUYUHBLI (OXBaT MakCMMarnbHbIX TOYEK).
OkpaHupoBaHHbIl kabenb: 0,5 - 1,5 mm2 / 28-16 AWG.

MakcumanbHas gnvHa kabens: 500 m.

Bxoabl Pt100/1000 (PT)

[nana3oH TemnepaTyp:

* He Hmxe -30 °C, 88 Om / 882 Owm.

* He Bbiwe +180 °C, 168 Om / 1685 Om.

Honyck npu namepeHusx: £ 1,5 °C.

Paspeluatowasa cnocoGHOCTb NpU N3MEPEHUN: MEHEE
0,3 °C.

ABTOMaTM4ecKoe onpegenerHne gunanasona, Pt100 nnu
Pt1000: nmeetcs.

CurHan o HencnpaBHOCTY AaTyMKa: UmeeTcs.

OkpaHupoBaHHbIl kabenb: 0,5 - 1,5 mmZ / 28-16 AWG.

[ina KopoTknx NnpoBoAdoB mucnonb3oBatb Pt100.
[ns anuHHBIX NpoBoAoB ucnonb3osatb Pt1000.

GRUNDFOsS %

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

UcTOYHMKM NUTaHNA

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

¢ MakcumanbHbIr TOK: 50 MA NOCT. TOKa, TONbKO
nuTaHue.

+ 3awuTa oT Neperpysku: UMeeTcs.

24 B:

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

¢ MakcumanbHbIn TOK: 60 MA NOCT. TOKa, TONbLKO
nuTaHue.

+ 3awuTa oT Neperpysku: UMeeTcs.

Lndposbie Bbixoabl, pene
BecnoTeHumanbHble NnepeknovaoLLe KOHTaKThbl.

MwuHumManbHasa Harpyska Ha KOHTaKTbl BO BpeMsi
ncnonb3oBaHus: 5 B nocT. Toka, 10 MA.

OkpaHunpoBaHHbIN kabenb: 0,5 - 2,5 Mm? / 28-12 AWG.
MakcumanbHasa anuda kabens: 500 m.

Bxoa WwWuHBLI cBA3N
MpoTtokon wuHbl Grundfos GENIbus, RS-485.

OKpaHNpOBaHHbIN 3-XUNbHbIN Kabenb: 0,5- 1,5 Mm2 /
28-16 AWG.

MakcumanbHasa anuHa kabensa: 500 m.

OMC (anekTpomMarHuTHasi COBMeCTUMOCTb)
MpumeHsiembln ctangapt: EN 61800-3.

B npuBenéHHON HMXxe Tabnvue nokasaHa kateropus
BbIOPOCOB aneKkTpoaBuraTens.

C1 COOTBETCTBYET Tpe6OBaHMF|M ONS XWUNbIX PanoHOB.

C3 cooTtBeTcTBYET TPeH6OBAHMAM ANsI NPOMbILLIIEHHbIX
panoHOB.

KaTeropus BbiaeneHus

3neKTpo,qBBMraTenb 2900 4000 P
[ker] 14502000 man™ 00072900 -
0,55 C1 c1
0,75 C1 c1

11 C1 c
15 c1 c
2.2 c1 c

3 c1 c

4 c1 c
5,5 c3/c1 c
75 c3/c1* c3icT
11 - c3ict

C1, ecnu ocHalleHo BHeWHUM dunsTpom IMC KomnaHum
Grundfos.

lMomexoycToNYnBOCTbL: AnekTpoaBuratens
CcoOTBETCTBYET TpeboBaHUAM ANS NPOMBbILLINEHHbIX
panoHOB.

[na nony4yeHus gonosiHUTENbLHON MHopMaumm
obpalyanTtech B komnaHuio Grundfos.

Knacc 3awutsbl

Crtangapt: IP55 (IEC 34-5).

OononHutenesHo: IP66 (IEC 34-5).



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

Knacc nsonsiunn
F (IEC 85).

MNoTpebnsemas MOLWHOCTL B peXMMe OXUAaHUA
5-10 Br.

KabenbHble BBOAbI

Kon-Bo u pazmep kabenbHbIX BBOAOB

AnekTpoaBuraTenb

B R0 29004000
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 1 x M25 + 4 x M20

55 1x M32 + 5 x M20 1 x M25 + 4 x M20
75-11 1xM32 + 5 x M20 1 x M32 + 5 x M20

YPOBeHb 3BYKOBOIro naBJrieHus

Makc. yactoTa YpoBeHb 3BYKOBOIoO

AnekTpo- Bpaenns, YacToTa F:ggn;;:;
P yKasaHHas Ha
ABlE'r;T‘]’"" ¢pmpMeHHoOM BTame_I:;m [AB(A)]
kBT MWUH
'ra6m1:u<e TpéxdasHble
[MuH™"] aneKkTpoaBuraTenu
2000 1500 37
0,55-0,75 2000 -
,95-0, 3000 50
4000 2000 60
1500 37
2000
» 2000 43
. 3000 50
400
000 4000 60
1500 42
. 2000 3000 27
, 3000 57
4000 2000 64
1500 48
2000
- 2000 55
, 3000 57
4000 2000 64
1500 48
2000
\ 2000 55
3000 60
4000 2000 69
1500 48
2000
A 2000 55
3000 61
4000 2000 69
1500 58
2000
5 2000 61
, 3000 61
4000 2000 69
1500 58
2000
s 2000 61
. 3000 66
4000 2000 73
3000 66
11 4000
4000 73

3awmTa anekrpogBurartens

BHelwHss 3awmTa anekTpoasuratens He Tpebyetcs.
OnekTpoaBuratenb OCHaLEH TEMNSIOBON 3aLUTON OT
MeLMeHHO HapacTalLuX neperpy3ok n 6GroKMpoBKu.

[JononHntenbHaa 3awunTa

Takune BbIKMOYATENMN AOMKHLI UMETb MAPKUPOBKY
CreayoLmMmMn CUMBOSIaMM:

CnepyeT yuntblBaTb CYMMapHbI TOK yTEYKN BCErO
3MneKTpoobopyAoBaHNS B MecTe YCTaHOBKW. [laHHbIe O
TOKE YTe4KM aneKkTpoasuratens cM. B pasgene Tok
ymeyku Ha cTp. 129.

,EI,aHHoe n3genne MOXeT Bbl3BaTb I'IOCTOHHHbIIZ TOK B
npoBo/ie 3alUTHOro 3a3eMIeHus.

3awuTa oT NOBbILWEHHOrO U NOHMXKXEHHOro
HanpsXxeHunsa

MoBbILLIEHHOE U NOHMKEHHOE HaNPsHKEeHUS MOTYT
BO3HUKHYTb B pesyrnbrate HecTaGunbHOro
aHeprocHabxeHWs1 NN oTKkasa ycTaHoBKW. Ecnu
HanpshkeHue BbIXOAWUT 3a npeaesbl JonyCTUMOro
AvanasoHa, anekTpoAsuratenb ocTaHaBnMBaeTcs.
OnekTpoaBuraTenb aBTOMaTUYECKU NMOBTOPHO
3anyckaeTcsl, Korga HanpsbkeHue Bo3BpallaeTcs B
AONYCTUMbIA AnanasoH. Takum o6pasom,
JAononHuTenbHoe 3almnTHOE pene He TpebyeTcs.

MpumevaHue. dnekTpoasuraTens 3awWmnLEH OT NOMEX
B pe3ynbTare NnepexofHbIX NpOLECCOB CO CTOPOHbI
NUTaOLLEro HaNPS>)KeHNsI COrMacHo cTaHaapTy

EN 61800-3. B parioHax C BbICOKOW rpO30BOM
aKTMBHOCTbK PEKOMEHOYETCSl YCTAaHOBKA BHELLHEN
MOJTHNE3aLLNTbI.

3awuTa oT neperpysku

B cnyyae npeBblleHNs BEPXHEro npeaena Harpysku,
anekTpoaBuraterns aBTOMaTU4eCcKkn KOMNeHcupyeT
NpeBbILLIEHME, CHUXAasa YacToTy BpalLeHusl Unu
OCTaHaBnMBasiCb, €CMU NPEBbILLIEHNE Harpy3Ku
coxpaHsieTcsl.

AnekTpoaBuraTeslb OCTAETCS BbIK/OYEHHBIM B
TeyeHue HEKOTOPOro 3aJaHHOro nepuoaa BpeMeHu. Mo
MCTEYEHUN STOTO MHTEpBara anekTpoaBuUraTenb
aBTOMaTM4Yeckn nepesanyckaercs. 3awmrta ot
neperpyskv NpegoTepalLaeT NnoBpexaeHve
anekTpoasuratens. Takum ob6pasom, AONONHUTENbHASNA
3awuTa He TpebyeTcs.

3awuTa oT neperpesa

ONeKTPOHHbIV BGMOK OCHALLEH BCTPOEHHbLIM AaTYMKOM
TemnepaTtypbl 4N 4ONOMHUTENbHOM 3almnThl. Ecnun
Temnepartypa npeBbillaeT onpefaenéHHbIi YpOBEHb,
aneKkTpoaBuraTesnib aBTOMaTUYECKN KOMMEHCUPYET 3TO
NpeBbILLIEeHNE, CHUXAA YacToTy BPaLLeHWs Unu
OoCTaHaBnMBasiCb, eCiim TemnepaTypa npoaosikaert
BO3pacTaTb. JneKTpoasuraTenb ocTaércs
BbIKIIOYEHHbIM B TEYEHNE HEKOTOPOro 3a4aHHOro
nepuoaa BpeMeHu. Mo UcTeyeHun aToro MHTepeana
aneKkTpoaBuraTenis aBToMaTUYeCcKn nepesarnyckaeTcs.

GRUNDFOS %%
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3awwuTa oT acummeTpum cpas

TpéxdasHble anekTpoaBuratenn HeobxogMmo
NoAKMNoYaTh K UCTOYHUKY NMUTaHWUSA B COOTBETCTBUM C
IEC 60146-1-1, knacc C. 3To 06ecneynt KOppeKkTHYI
paboTy anekTpoaBuratens npu acuMMmeTpun as.
Takke 9TO rapaHTUpPyeT AOMNTUIA CPOK CryXObl
KOMMOHEHTOB.

MakcumanbHoe KoOnm4yecTBoO NYyCKOB U
OCTaHOBOB

Konu4yecTBo nyckoB 1 OCTaHOBOB Hacoca NyTéM
noAayu 1 OTKITHYEHUS! MUTAIOLLEro HAMNPSKEHUS He
[OJMKHO MpeBblaTh YeTbipéXx pas B Yac.

Mpn nogaye anekTponuMTaHWs 3anyck Hacoca
ocyllecTenserca npubnuantensHo yepes 5 c.
Ecnu TpebyeTca 6onee yactoe BKAOYEHUE U
BbIKMOYEHMEe Hacoca, Heob6xoaMMO NCNONb30BaTh BXOL,
ONs BHELWHEro curHana nycka/octaHosa npu
BKMIOYEHMM UMK BbIKMIOYEHMM Hacoca.

Mpwu 3anycke ¢ NOMOLLbIO BHELLUHErO
OBYXMNO3MLMOHHOTO BbIKMOYATENs HaCoC Ha4YMHaeT
paboTaTb HeMeaeHHO.

CxeMbl 3NIeKTPUUYECKNX COeAUHEHUN
TpexdasHoe nuTaHue:

RCD,
T™mn B T

 — L1

 — L2

TMO5 3942 1812

L3
@
Puc. 150 [lMpyvmep KNEMMHOrO NOAKMHYEHUS C BHELLHUM

BbIKMOYaTenem, npeaoxpaHutenem m
[OMNONMHUTENbHOW 3aWMUTON

Knemmbl coeanHeHun

OnucaHusl 1 0630pbl KNEMM COeaUHEeHUIn B JaHHOM
pasferne NpMMEHUMbI U K ogHOGasHbIM, U K
TPExdasHbIM 3MeKTpoABUraTeNsIM.

GRUNDFOsS %
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NBE, NBGE, NKE, NKGE

Knemmbl coeaMHeHUI, pacluMpPeHHbIN
dyHKuMoHanbHbIM moaynb FM 300

PaclumpeHHbIn PyHKLMOHAaNbHbLIN MOAY b
NoCTaBnseTCs TONbKO B KAY4eCTBE AOMOMHUTENBHOIO
obopynoBaHus.

PaclwuvpeHHbIi MOgynb MMeeT crnegytoLme
BO3MOXHOCTW MOAKMIOYEHNS:

* TpW aHanoroBbiX BXoAa;
* OAMH aHanoroBbli BbIXOA;
* [Ba BblAEMNEeHHbIX UM(POBbLIX BXOAA;

¢ [ABa HaCTpaumBaeMbIX Ll.l/l(*)pOBbIX BXOoAa Unun Bbixoaa
C OTKPbITbIM KOJN1EKTOPOM;

» pnBa Bxoga Pt100/1000;

* [OBa Bxofa gatyuka LigTec;

* [Ba BbIXOAa CUrHanbHbIX pene;
« coeauHeHne GENIbus.

Cwm. puc. 151.
MpumeyaHue: Lindpposor Bxoa 1 ycTaHOBMEH Ha
3aBOJIe M CNYXMUT ANsi Nycka/oCcTaHOBa, pa3oMKHyTasi
uenb - AN oOCTaHoBa.
Mexay knemmamu 2 n 6 Ha 3aBoge Obina ycTaHoBreHa
nepemMblyka. CHUMUTE NepeMbIYKy, ecnu uudgpoBom
Bxog 1 OyaeT ncnonb3oBaTbCs B KAYECTBE BHELUHENO
nycka/ocTtaHoBa Unu Ans Kakon-nmbo MHOW BHELLHEN
PYHKLUMN.
* Bxopabl 1 BbIxoAabl
Bce Bxoabl 1 BbIXOAbl M3HYTPU U30MMPOBaHLI OT
NOAKMIOYEHHbIX K 3NEKTPOCETU YacTel Npu NOMoLLU
YCUINEHHOW N30NALUN N ranbBaHUYECKN
N30MMpOoBaHbl OT APYrnX Lenen.
Ha Bce knemmbl cMcTeMbl ynpaBneHus nogaércs
3alnTHOe cBepxHu3koe HanpsixkeHune (PELV), ato
obecneynBaeT 3alLMTy OT Y4apOB TOKOM.

* BbIxogbl cCUrHanNLHOrO pene

— CurnansHoe pene 1:
LIVE:
Honyctumoe HanpsixeHue nutaHus - go 250 B
nepem. Toka.
PELV:
Bbixoa ranbBaHM4eCKN N30NPOBaH OT APYINX
uenen. Takum obpa3oM, Ha BbIXOA MOXET ObITb
nogaHo paboyee Mnu 3alNTHOE CBEPXHU3KOE
Hanps>xeHune.

— CurHanbHoe pene 2:
PELV:
Bbixog ranbBaHN4eCckn U3oNMpoBaH OT APYruX
uenen. Takum obpa3oM, Ha BbIXOA MOXET ObiTb
nogaHo paboyee Mnu 3alMTHOE CBEPXHU3KOE
HanpshxeHwue.

* CeTeBoe nutaHue, knemmbl N, PE, L unn L1, L2,
L3, PE.



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

GND

,0C DI
R [ 11 | DI4joC2

19 | Pt100/1000!
17 | Pt10or1000 !
12 | AO I

+24 v*®+24 V* i i +24 V*/5 vi ?54\/%& GND
14| AI3
DI2

20 | GND

I
I
I
I
I
I
I
I
I
I
I
| I
| I
| I
| I
| | 20 | I
‘ I oy YR
| I
| I
| I
| I
| I
I
I
I
I
I
I
I
I
I
I

oC
24 V* GND
- 10| DI3/OC1

+24 V*: +24 V*£ +24 V*/5 V¥

Al1
DI1
+5V

(4 |

2

5 |

6 | GND

[ A | GENIbus A |
Y

(5]

3]

[15 |

GENIbus Y |
GENIbus B |

GND |
|15 | +24V |
| 8 | +24v |
E +5V |

23 | GND

125 | GDS TX ‘

24| cosrx |
+5 V" 7| A !

anI MCNONb30BaHUWN BHELLHErO UCTOYHMKA NUTaHWUA Heo6XoaMMo
npegycmMoTpeTb coeuHeHne C 3aseMneHnem.

Puc. 151 Knemmbl coegnHeHun, FM 300 (gononHuTensHO)

TMO5 3509 3512

*

3aBopckue HacTpouku E-HacocoB

Knemma Tun OnucaHue

NC HopmanbHO 3aMKHYTbI

KOHTaKT

C1 YHuBepcanbHbIn CurnanbHoe pene 1
LIVE nnn PELV

NO HopmanbHo

Pa30MKHYThIN KOHTaKT
NC HopmanbHO 3aMKHYTbI
KOHTaKT c 5
= UrHanbHoe pene
Cc2 YHuBepcanbHbIn TonbKko PELY
NO HopmanbHo
Pa30MKHYTbIN KOHTaKT

18 3emns 3emns
Linchposoii Bxoa/Bbixoa,
HacTpanmBaeMmbli.

1 DI4/0C2 OTKpbITbIN KONNEKTOpP:
Makc. HanpsixeHue 24 B,
pesncTuBHas unum
VHOYKTMBHAas Harpyska.

19 Pt100/1000, Bxopn 2 Bxon natuymka Pt100/1000

17 Pt100/1000, Bxoa 1 Bxog aatumka Pt100/1000
AHanorosbIV BbIX0A:

12 AO 0-20 A / 4-20 MA
0-10B

9 3emns 3emns
AHanorosbIin BXoA:

14 Al3 0-20 mA / 4-20 MA
0-10B

1 DI2 Lincdpposon Bxoa,
HacTpanBaembln

21 Bxoa 1 patyuka LigTec Exo,q FaTqMKa LigTec

enbli NPoBOA
3emnsa

20 3emns Kopu4yHeBbI 1 YepHbI
nposog

22 Bxopa 2 patuwuka LigTec Bxop paruuka LigTec
lony6on nposog
Lincbpoeoit Bxoa/Bbixoa,
HacTpanBaeMmbli.

10 DI3/OC1 OTKpbITbIN KONNEKTOP:
Makc. HanpsixeHune 24 B,
pe3ncTuBHas unm
VHOYKTMBHAsA Harpyska.
AHanoroBbIl BXo4:

4 Al1 0-20 mA / 4-20 mA
0,5-35B/0-5B/0-10B

DI Lindposoin Bxoa,
HacTpauBaembln

5 +5B lMnTaHne K noTeHUMomeTpy
W patynky

6 3emns 3emnsa

A GENIbus, A GENIbus, A (+)

Y GENIbus, Y GENIbus, zemns

B GENIbus, B GENIbus, B (-)

3 3emns 3emns

15 +24 B MuTtanne

8 +24 B MutaHve

26 +5B MuTaHue K noTeHUMoMeTpYy
W patynky

23 3emns 3emnsa

25 GDS TX Bbixoa undposoro gatyunka
Grundfos

24 GDS RX Bxoa undposoro garymka
Grundfos
AHanorosbIv BXxoq:

7 Al2 0-20 mA / 4-20 mA

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

GRUNDFOs ™ 133
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AnekTpoaBuratenu MGE mMowHOCTLIO
15-22 kBT, 2-nontocHble un 11 - 18,5 kBT,
4-nonrcCHbIE

OnekTtpoagsuratenu Grundfos MGE 100, MGE 112,
MGE 132, MGE 160 n MGE 180 obnapgatot
crnenyrwmmMm ocobeHHOCTSAMM:

* TpexdasHbln pasbeM NUTaHUS.

* TpexdasHble aCMHXPOHHbIE MHAYKLMOHHbIE
ABUraTenu ¢ KOpoTko3amKHYTOW 0OMOTKOW,
paccynTaHHble B COOTBETCTBUN C TEKYLLMMU
TpeboBaHuamm IEC, DIN n VDE v ctaHgaptamu.
OnekTpoasuraTenu ocHalleHbl npeobpasoBaTenem
YacCTOTbl U PerynsiTopom
nponopumnoHanbHo-UHTerpansHoro Tuna (Mn).

* Wcnonb3yoTcsa Ana HenpepbIBHOrO ynpasneHns
yacToTon BpaweHusa E-Hacocos Grundfos,
BblMycKkatoTcs MoLHocTbo oT 11 o 18.5 kBT,
4-nontcHbIe N MOLLHOCTbLIO oT 15 go 22 kBT,
2-NonKCHbIE.

HanpsikeHne nutaHusa

3 x 380-480 B - 10 %/+ 10 %, 50/60 'y, 3awmTHOE
3asemreHue.

PesepBHbIit NpegoxpaHUTenb

MowHocTb aneKkTpoaBuraTens MakcuManbHbIN TOK

[xBT] npepoxpaHutens [A]
11 26
15 36

18,5 43
22 51

Mcnonb3yloTcs cTaHgapTHble nnaskue
npenoxpaHuTenu, a Takxke GbICTPO cropatoLine
npeaoxpaHUTeny Unu NpegoxXpaHUTENn ¢ 3aepXKKon
cpabatbiBaHuS.

Tok yTeukm

MowHocTb aneKkTpoaBuratens

[KBT] Tok yTeuku [MA]

11-22 >10

Tok yTeukn nsamepseTtcs B COOTBETCTBUM C
EN 61800-5-1.

Bxoa/Bbixoa

Myck/ocTaHoB

* BHewHuin 6ecnoteHumnanbHbl NepeknoyaTensn.
HanpsikeHne: 5 B nocT. Toka.
Tok: meHee 5 MA.
OkpaHupoBaHHbIi kabenb: 0,5 - 1,5 MMm2 [ 28-16
AWG.

LUundposon Bxon

* BHewHuni 6ecnoteHumnanbHbl NepeknoyaTenn.
HanpsikeHune: 5 B nocT. Toka.
Tok: meHee 5 MA.
OkpaHupoBaHHbIi kabenb: 0,5 - 1,5 MMm2 / 28-16
AWG.

GRUNDFOsS %

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

CurHanbl yCTaHOBJIEHHbIX 3Ha4YeHUN

* [loTeHuuomeTp
0-10 B nocT. Toka, 10 kKOM (4epes3 BCTPOEHHbIN
WUCTOYHWK HaNpsiKeHUs).
OKpaHupoBaHHbIn kabens: 0,5 - 1,5 Mm?2 / 28-16
AWG.
MakcumanbHas anuHa kabensa: 100 m.

* CwurHan HanpsikeHus
0-10 B nocrt. Toka, R ; 50 kOm.
Honyctumoe oTknoHenue: + 0 %/- 3 % npu makc.
cuUrHarmne HanpsikeHus.
OKpaHupoBaHHbIn kabens: 0,5- 1,5 Mm?2 / 28-16
AWG.
MakcumanbHasa anuHa kabensa: 500 m.

* CurHan Toka
0-20 mA/4-20 MA nocT. Toka, R; = 175 Owm.
Honyctumoe otknoHeHue: + 0 %/- 3 % npu makc.
TOKOBOM CUTrHarne.
3KpaHNpOBaHHbIi kabenb: 0,5 - 1,5 Mm? / 28-16
AWG.
MakcumanbHas anvHa kabens: 500 m.

CurHanbl gaTymka

* CwurHan HanpsixeHus
0-10 B nocr. Toka, R; > 50 kOM (4epe3 BCTPOEHHbIN
WCTOYHUK HanpshKeHus).
Honyctumoe oTknoHenue: + 0 %/- 3 % npwu makc.
cuUrHarmne HanpsikeHus.
OKpaHupoBaHHbI kabens: 0,5 - 1,5 Mm?2 / 28-16
AWG.
MakcumanbHasa anuHa kabensa: 500 m.

* CurHan Toka
0-20 mA/4-20 MA nocT. Toka, R; = 175 Om.
Honyctumoe otknoHeHue: + 0 %/- 3 % npu makc.
TOKOBOM CUTrHarne.
3KpaHNpOoBaHHbIl kabenb: 0,5 - 1,5 Mm? / 28-16
AWG.
MakcumanbHas anvHa kabens: 500 m.

+ OnekTponuTaHue gatyunka
+24 B noct. Toka, makcumym 40 MA.

Bbixoag curHana

* bBbecnoteHuManbHbI NEPEKUAHON KOHTAKT.
MakcumanbHaga Harpyska KoHTakTa: 250 B
nepemMeHHoro Toka, 2 A.

MwuHumanbHas KoHTakTHasa Harpyska: 5 B nocrt.
Toka, 10 MA.

3KpaHNpOBaHHbIi kaGenb: 0,5 - 1,5 Mm? / 28-16
AWG.

MakcumanbHasa anuHa kabensa: 500 m.

BXO,CI LLINHbI CBA3U

MpoTtokon wuHbl Grundfos GENIbus, RS-485.
OkpaHupoBaHHbIl kabenb: 0,5 - 1,5 MmZ / 28-16 AWG.
MakcumanbHas anvHa kabens: 500 m.



NB, NBG, NK, NKG
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OMC (aneKkTpomarHuTHas
coBmecTtumocTb) no EN 61800-3

AnekTpo-
ABuratenb Momexoammuccusi / NnoMexoycTom4mBoCTb
[xBT]

" HaBepaeHHble U u3nyyaembie NOMexXu:
15 [laHHble anekTpoaBUraTenu oTHocsTcs k kateropun C3,
18,5 yTo cooTBeTcTBYeT CISPR11, rpynne 2, knaccy A, n

yCTaHaBnVBaloTCS B NPOMbILLNIEHHbIX paoHax
(BTOpPOI ypOBEHD).

[Mpu ocHaleHnn BHEWHUM (DUNLTPOM NoAaBreHNs
OMIM Grundfos anekTpoaBMraTenu oTHOCATCS K
kateropun C2, yto cootBetcTByeT CISPR11, rpynne 1,
knaccy A, U MOryT BbITb YyCTaHOBMNEHbI B XUMbIX
panoHax (nepBblil YpOBEHb).

22

Mpu ycTaHoBKe anekTpoaBurarenein
B XMNbIX pailoHax MOryT
notpe6oBaTbLCA AONONHUTENbHbIE
Mepbl, MOCKONbLKY
anekTpoABUraTenu MoryT
BbI3blBaTb pagnonomexm.

MpumeyaHue:

NMomexoycToM4YNBOCTb:
OnekTpoABuratenu oTeeyaloT TpeboBaHUAM K YCNOBUSM
3KCMnyaTaLum NepBoro 1 BTOPOro ypoBHS.

3a gononHuTenbHoOM nHpopmaumen ob
3NEeKTPOMarHUTHOM COBMECTUMOCTU oBGpaTuTech K
pasgeny 11. SMC (anekmpomaesHumHas
cosMecmumMocms).

CTteneHb 3allunThbl
CrtaHpapt: IP55 (IEC 34-5).

Knacc usonauunm
F (IEC 85).

TemnepaTypa okpyxarowen cpeabl
Bo Bpems akcnnyatauumu: ot -20 go +40 °C.

Bo BpeMsi xpaHeHusa nnun TpaHCcnopTUPOBKK: OT -25 Ao
+70 °C.

OTHOCUTenbHas BNaXHOCTb
Makcumym 95 %.

YPOBeHb 3BYKOBOIro aaBJieHusA

YacToTa BpaleHus,

JneKTRO yyazanan asamonckon  YPOBSHE 3BYKoBOrO

[KBT] TaGnM:Ke [aB(A)]
[Mun™"]

" 1400-1500 54
1700-1800 59
1400-1500 54

15 1700-1800 59
2800-3000 65
3400-3600 70
1400-1500 65

18,5 1700-1800 69
2800-3000 69
3400-3600 74

99 2800-3000 73
3400-3600 78

3awmTta anekrpogBurartens

BHelwHss 3awmTa anekTpoasuratens He Tpebyetcs.
OnekTpoaBuratenb OCHaLEH TEMNSIOBON 3aLUTON OT
MeLMeHHO HapacTalLuX neperpy3ok n 6GrnoknMpoBKku,
TP 211 B cooTBetcTBUU ¢ IEC 34-11.

JdononHutenbHaa 3awura

Takue BbIKNOYATENU OOMKHBI UMETb MapPKUPOBKY
cnegyowmMMmM CUMBONaMM:

CnepyeT yuntbiBaTb CYMMapHbI TOK yTEYKN BCErO
3neKkTpoobopyaoBaHNS B MecTe YCTaHOBKW. [laHHbIe O
TOKE YTe4Ku aneKkTpoasuratens cM. B pasgene Tok
ymeyku Ha cTp. 134.

,EI,aHHoe n3genue MoXeT Bbl3BaTb MOCTOSAHHbBINA TOK B
nposoae 3alMNTHOro 3a3eMneHna.

3awuTa oT NOBbILWEHHOIO U MOHMXKXEHHOro
Hanpsi>xeHnsa

MoBbILIEHHOE W MOHMXKXEHHOE HanpsiKeHUs MoryT
BO3HUKHYTb B pe3yrnbraTte HecTaBGunbHOro
3HeprocHabxeHWs1 NN oTKkasa yCTaHOBKW. Ecnu
HanpshkeHne BLIXOAWUT 3a npeaerb! 4OnyCTUMOro
[AvanasoHa, anekTpoasuraTeris OCTaHaBNMBaeTcs.
AnekTpoasuraTenb aBTOMaTUYECK NOBTOPHO
3anyckaertcsl, Korga HanpsikeHue Bo3BpallaeTcs B
AONYCTUMBbIA AnanasoH. Takum o6pasom,
ZOMNOonHUTeNbHOE 3alMTHOE pene He TpebyeTcs.

MpumevaHue. dnekTpoasuraTens 3awWunLEH OT MOMEX
B pe3ynbrare NnepexofHbIX NpoLEeCCOB CO CTOPOHbI
NUTAIOLLIEr0 HaMpPs>KEHMSA COrnacHoO cTaHaapTy

EN 61800-3. B parioHax C BbLICOKOW rpO30BOM
aKTMBHOCTbIO PEKOMEHOYETCsl YCTaHOBKA BHELLHEN
MOJTHNE3aLLNTbI.

3awuTa oT neperpysku

B cnyyae npeBblleHNs BEPXHEro npeaena Harpysku,
aneKkTpoaBuraTenb aBToOMaTUYECKN KOMMNEeHcUpyeT
NpeBblLLIEeHME, CHUXAsa YacToTy BpalLeHWs unu
OCTaHaBnMBasiCb, €CMU NPEBbILLIEHMNE Harpy3Ku
coxpaHsieTcs.

AnekTpoaBuraTeslb OCTAETCS BbIK/OYEHHBIM B
TeyeHne HEKOTOPOro 3aJaHHOro nepuoga BpeMeHu. Mo
MCTEYEHNN 3TOro MHTepBana anekTpoasuUraTtens
aBTOMaTM4Yeckn nepesanyckaercs. 3awmra ot
neperpysku NpeaoTBpaLlaeT NnoBpexaeHue
anekTpoasuratens. Takum o6pasom, AONONHUTENbHASNA
3awuTa He TpebyeTcs.

3awumTa ot neperpeBa

OnNeKTPOHHbIV BNOK OCHaLLEH BCTPOEHHBIM AAaTYNMKOM
Temnepartypbl AN AOMNOMHUTENbHOW 3awwmnTel. Ecnin
Temneparypa npesbllIaeT onpeaenéHHbIN YpOoBEHb,
anekTpogBuraTenb aBTOMaTUY4ECKN KOMMNEHCUPYET 3TO
npeBblLLIEeHNEe, CHUXAa YacToTy BpalleHus nunu
OCTaHaBMNMBasCb, ecny TemnepaTtypa npogosxaet
BO3pacTaTb. JNeKTpoaBuraTens ocTaércs
BbIKMIOYEHHbLIM B TEYEHMNE HEKOTOPOro 3afaHHOro
nepuoga spemeHu. 1o ucteyeHnn 3Toro HTEpBana
anekTpogsuraTenb aBToMaTUYeCcku nepesanyckaeTcs.

GRUNDFOs ™ 135
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3awwuTa oT acummeTpum cpas

TpéxdasHble anekTpoaBuratenn HeobxogMmo
NoAKMNoYaTh K UCTOYHUKY NMUTaHWUSA B COOTBETCTBUM C
IEC 60146-1-1, knacc C. 3To 06ecneynt KOppeKkTHYI
paboTy anekTpoaBuratens npu acuMMmeTpun as.
Takke 9TO rapaHTUpPyeT AOMNTUIA CPOK CryXObl
KOMMOHEHTOB.

MakcumanbHoe KoOnm4yecTBoO NYyCKOB U
OCTaHOBOB
KonunyectBo NyCKOB 1 OCTaHOBOB Hacoca I'IyTéM

noAayn 1 OTKIIOYEHUSI NUTAIOLLENO HaMNpPSXKEHUS He
[OOIMKHO MpeBbIWaTh YeTbIpEX pa3 B yac.

Mpn nogaye anekTponuMTaHWs 3anyck Hacoca
ocyllecTenserca npubnuantensHo yepes 5 c.

Ecnu TpebyeTca 6onee yactoe BKAOYEHUE U
BbIKMOYEHMEe Hacoca, Heob6xoaMMO NCNONb30BaTh BXOL,
ONs BHELWHEro curHana nycka/octaHosa npu
BKMIOYEHMM UMK BbIKMIOYEHMM Hacoca.

Mpwu 3anycke ¢ NOMOLLbIO BHELLUHErO
OBYXMNO3MLMOHHOTO BbIKMOYATENs HaCoC Ha4YMHaeT
paboTaTb HeMeaeHHo.

Cxema coeguHeHun, 11-22 kBT

3 x 380-480 B - 10 %/+ 10 %, 50/60 I'y

BHewHwWI BbIKNOYaTENDL

_____ Makc. 26/51 A T

L1 1 : — L1
2 — Y30 =] I
<
13 — — BB o
PE — )
o
o
@ =
2

Puc. 152 Cxema coefuHeHun, TpexdasHbole
anektpogsuratenn MGE, 11-22 kBT

GRUNDFOsS %

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

Opyrve noakntoyeHus

MpumeyaHue: B kavecTBe Mepbl NPeJOCTOPOXHOCTH
nposoga, KoTopble HeobXoAMMO MoAKMNYaTh K
yKasaHHbIM rpynnamM coeguHeHun, cnegyert TwaTenbHo
N30nMpoBaTh MO BCEN AfnHe.

Fpynna 1: Bxoabl

» 3anyck/ocTaHoB, Knemmbl 2 n 3

* uundposon Bxof, knemmbl 1 1 9

* BXOA YCT@HOBJIEHHOIO 3HAY€HUs, Knemmbl 4, 51 6
e BXOJ gaTyuKa, knemmbl 7 1 8

* GENIbus, knemmbl B, Y 1 A.

Bce Bxogbl (rpynna 1) nsonuMpoBaHbl OT
MOAKITIOYEHHBIX K 3NEKTPOCETU TOKOMPOBOASALLMNX
YacTen anekTpoobopyAoBaHNS C MOMOLLbIO YCUITEHHON
N30MALMN U ranbBaHUYECKN N30NMPOBaHbI OT APYrnX
anekTpouenen.

Ha Bce knemmbl cMCTEMbI yNpaBrneHns nogaércs

3alnTHOE cBepxHU3Koe HanpsxkeHue (PELV), ato

obecneymBaeT 3awwmTy OT YyAapoB TOKOM.

+ Ipynna 2: Beixop (curHan pene, knemmbl NC, C,
NO).

Bbixog (rpynna 2) ranbBaHW4eCcku N3onnpoBaH ot
Apyrux anekTpouenen. Takum obpa3oM, Ha BbIXOA
MoXeT BblTb NogaHo paboyee nnu 3anTHOE
CBEPXHU3KOE HanpsiKkeHue.

* Tpynna 3: CeteBoe nuTaHue (knemmsbl L1, L2, L3).
lanbBaHW4Yeckas pasBsiska AOMMKHa OTBeYaTb
TpeboBaHMAM YCUINEHHON M30NSALMM COrnacHo
ctaHpapty EN 61800-5-1, Bkntoyasa TpeboBaHusa no
ONVHe NyTW TOKa YTeYKM M JOoMyCKaM.

| mv 1 Lindposoii Bxoa ‘
| 4-20 mA om 20 mA 9: "3emns" KOpI'ch)‘
\ 8:+24 B
[ I D 1/0 7: Bxoa patumka
pi :
Y.
| A
\

\
: RS-485B |
: OkpaH ‘

\

: RS-485A

| euuAd]

6:
[mw | 5:+10B
4:

\

| : Bxop
‘ 0/420mA<;>ID10V vd

\

\

\

YCTaHOBIMEHHOTO |

3HavyeHus ‘
o[o[ofo[a]3: "3emna" (kopnyc)
615141312]2: Myck/ocTaHOB ‘

TMO03 8608 2007

Puc. 153 Knemmbl coeanHeHnn
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UpeHTndukaums
dyHKLUMOHaNbLHOro moayns

Mogayrb MOXHO UAEHTUPULMPOBATL OOAHUM U3
creayoLwmx cnocobos:

Grundfos GO

BbibepuTe MeHo "YcTaHOBNEHHbIE MOAYNUN" B OKHE
"CocTosiHMe".

Oucnnen Hacoca

Ecnun Hacoc o6opynoBaH pacluMpeHHON NaHerbo
ynpasneHus, BbibepuTe MeHio "YcTaHOBNEHHbIE
moaynun" B okHe "CocTosHue".

PupmeHHasn Tabnunuka aneKkTpoaBuratensa

YcTaHOBNEHHbIN MOAYMNb MOXHO MAEHTMdULMPOBaTb
no dompMeHHon Tabnuuke anekTpogsuraTens.
Cwm. puc. 154.

VARIANT
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%y SR
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Q

Puc. 154 WpeHTndurkauns dyHKLMOHANBHOTO MoAyNs

TMO06 1889 3314

WcnonHeHnne OnucaHwue
FM 200 CraHpapTHbIA PYHKLMOHANbHBIN MOAYMb
FM 300 PaclwmnpeHHbIn yHKLUMOHaNbHbIA MOAYMb

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

11. OMC (aneKkTpomarHuTHasi COBMeCTUMOCTD)

AneKTpoMarHuTHas
COBMEeCTUMOCTb U NpaBuUiibHas
yCcTaHOBKa

O6wmue cBegeHus

BospacrTatoLlee npumMeHeHne anekTpuyecknx /
3MEKTPOHHbIX YCTPOMCTB yNpaBrneHns n aNeKTpOHHOIro
obopynoBaHus, Bknoyas MJIK 1 komnbloTepbl BO BCeX
obnacTtax 6usHeca, TpebyeT COOTBETCTBUSA ATUX
n3genvii 4ericTBYOWNM cTaHa4apTam
3NEeKTPOMarHMTHoOM coBMecTumocTu. Heobxogumo
y6eanTbCca B NpaBUNbHOCTM MOHTaxa.

HacTtoswwminm pasgen nocesilweH aTon npobneme.

YTo Takoe ANNIeKTPOMarHnTHas
COBMECTUMOCTb?

OneKkTpomMarHMTHass COBMECTMMOCTb - 3TO
CNOCOBHOCTb 3MNEKTPUYECKOrO UMW 3NEKTPOHHOTO
yCcTponcTBa (PYHKUMOHUPOBATL B aHHOM
3ANEeKTPOMarHUTHOW cpefe, He MeLlasi OKpy>KaroLmm
ycTponcTBaM, 1 6e3 NoMex CO CTOPOHbI OKPYKatoLLMX
YCTPOWCTB. QNEKTpOMarHuTHasi COBMeCTMMOCTb
06bIYHO pasgensieTcs Ha MOMEXO3MUCCHI0 1
NMOMEeX0yCTONYMBOCTb.

Momexoamuccusa

lMomexoamuccusa onpegenseTcs Kak
3MEeKTPOMarHUTHbIN LWYM, N3y4aemblid YCTPOWCTBOM
BO Bpems paboTbl, KOTOPbIA MOXET CHU3UTb
hYyHKUMOHANBLHOCTL APYrMX YCTPONCTB UNN HapyLWnTb
pagnoyacToTHble KOMMYHMKaLUK, BKAOYas paguo /
TenesngeHue.

MomexoycTonumBOCTb

[MomMexoycToNYTBOCTb OTHOCUTCS K CMOCOBHOCTM
ycTponcTBa pyHKUMOHNPOBATL, HE3ABUCMMO OT
HanMynsa 3nNeKTPUYECKOoro Nnu 3neKTPOMarH1THOro
Wwyma, Hanpumep, LWyma UCKPEHMS OT KOHTaKTOpOB
UK BbICOKOYACTOTHbIX MOMEN OT pasnmyHbIX
nepefaT4ymMkoB, MOBUNBHBLIX TeNedOHOB 1 Mnp.

GRUNDFOsS %

E-Hacocbl u ANeKTpoMarHnTHas
COBMeCTUMOCTDb

Bce E-Hacockl Grundfos cepTudumumpoBaHsbl B
COOTBETCTBUM C NpasBunamu mapkunposkun CE- n C-,
yKa3sblBatoLLen, 4To nsgenve paspabortaHo B
cooTBeTCcTBUM C TpeboBaHusmn EMC,
ycTaHoBneHHbiMn EU (EBponelickuin cotos) n
3akoHogatenbcTBoM ABcTpanuu / Hoson 3enanguu.

EMC un CE c€

Bce Hacockl cooTBeTCTBYIOT TpeboBaHuAM [upekTuBbl
006 anekTpomarHmTHom coBmectumocTun 2004/108/EC n
MPOLUNN UCNbITAHUSA B COOTBETCTBUN CO CTaHO4APTOM
EN 61800-3. Bce Hacocbkl cHabxeHbl hunsTpamm
paaMoYacTOTHBIX NOMeX M BapucTopamun Ha BXxoae
nNUTaHWA NS 3aWmnTbl SMEKTPOHUKN OT BCMIECKOB
HanpspKeHWsa 1 Wwyma, NPMCYTCTBYIOLLErO B CETU
nuTaHusa (NOMexoycTon4mBocTb). B TO xe Bpems
UNBTP OrpaHUYNT KONUYECTBO ANEKTPUYECKOTO
Lyma, KOTopbln n3nyyaet E-Hacoc B ceTb NUTaHus
(nomexoamuccus). Bce octanbHble BXoabl
3MeKTPOHHOro yCTponcTBa Takke byayT 3aluuieHsl ot
BCMIIECKOB W LWWyMa, KOTOPbIA MOXET NOBPeAnTb Unn
HapywuTb paboTy ycTponcTBa.

Kpome Toro, mexaHuyeckas v aneKTpoHHas YyacTb
paspaboTaHbl Tak, 4Tobbl yCTpONCcTBO pabotano
CYLLECTBEHHO HWXe OnpeaeneHHoro ypoBHS
n3ny4yaemMbliX 3NEKTPOMarHUTHbIX NOMEX.

Mpepnensbl, B KOTOPbIX UCNbITaHbl E-Hacockl,
nepeumncneHsl B ctaHgapte EN 61800-3.

Foe yctaHaBnuBaTtb E-Hacocbl?

Bce E-Hacocbl ¢ geuratenamn MGE MoXHO
MCronb30BaTh B XUIbIX 30Hax (NepBbli knacc
oKpy»atoLen cpefbl) U B NPOMBILLNEHHbIX 30HAX
(BTOpOW KNacc okpyxatoLlen cpeabl) ¢
onpeaeneHHbIMN OrpaHUYeHUAMU.
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YT10 0O3HavaeT nepBbIM U BTOPOWU Knacc
OKpyXawlLwen cpeabl?

K nepBoMy Kknaccy okpyxatoLlen cpeapbl (kunasi 3oHa)
OTHOCSITCS YCTAHOBKM, HANPsIMYto MOAKITIOYEHHbIE K
CETU NUTaHNSA HU3KOTO HaMpsKeHus, KoTopas
npegHasHayeHa Anst NUTaHWUs XUNbIX JOMOB.

Ko BTOopoMy knaccy (NpOMbILLSNIEHHbIE 30HbI) OTHOCATCS
YCTaHOBKM, KOTOPbI€ HE MOAKIMIOYEHbI K CETU NUTaHUs
HU3KOro HanpsXXeHus, kotopasi NnpeaHasHadyeHa ons
NUTaHUS XUNbIX JOMOB.

YpoBeHb 3NEeKTPOMarHUTHbIX MOMEeX MOXeT ObITb
HaMHOrO BbllLie, YeM B NepBOM knacce.

EMC n
C-mapkupoBKa o

Bce E-Hacocbl ¢ HAHECEHHbIM NOroTUNOM
C-MapKuUpoBKM COOTBETCTBYIOT TpeboBaHUsIM
3NEeKTPOMarHNTHOW COBMECTUMOCTU, NPUHATBLIM B
AcTtpanun n Hoson 3enaHgnu.

CepTtudumkauma C-mapkupoBKu OCHOBaHa Ha
ctaHgaptax EN, noatomy ycTpoincrtea npoxoaar
UcnblITaHUsA B COOTBETCTBUM C EBponencknm
ctaHgaptom EN 61800-3.

C-MapKk1poBKa HaHOCUTCS Tonbko Ha E-Hacochl ¢
nsuratenamm MGE.

C-MapKVIpOBKa OTHOCUTCA TOJIbKO K MOMEX03MUccun.

3]19KTp0MaI'HVITHaF| COBMECTUMOCTbL U
npaBunbHasa yCTaHOBKa

Byayuu ceptudmunpoBaHHbIM B COOTBETCTBUN C
TpeboBaHuamn CE n C-mapknpoBku, E-Hacochl
COOTBETCTBYIOT ¥ NPOLUNN UCMbITAHNSA Ha
COOTBeTCTBME TPeOOBAHMAM 3NEKTPOMAarHUTHOMN
coBmecTMMocTN. OAHAKO 3TO HE O3Ha4vaeT, 4YTo
E-Hacocbl ycTOM4YMBbLI KO BCEM LLYMaM, KOTOPbIM OHM
MOABEpPralTCcs Ha NpakTuke. B HEKOTOPbIX ycTaHOBKax
BMMSAHME MOXET NpeBbIlaTh YPOBEHb, B COOTBETCTBMM
C KOTOPbIM M3fenue paccynTaHo 1N UCMbITaHO.

Kpome Toro, 6ecnpobnemnHasi pabota B 3alUuymIeHHOM
cpefe npegnonaraeT, YTo yctaHoBka E-Hacoca
cAaenaHa npaBuIbHO.

[anee Bbl HangeTe onMcaHne NPaBuUibHON YCTAHOBKM
E-Hacoca.

MNopknioyeHne K ceTu NnUTaHusA asuratens
MGE

lMpakTuka nokasbiBaeT, YTO BHYTPU KNEMMHbIX KOPOBOK
yacTo genatoT bonbline kabenbHble NeTnu ons
obecneyeHus "3anaca". 3to 6e3ycnoBHo GygeT
nonesHbiM. O4HaKo B OTHOLUEHUWN SNEKTPOMarHUTHON
COBMECTMOCTM 3TO HeyJa4yHOe peLleHune, T.K. aTn
kabenbHble NeTnv paboTaT Kak aHTEHHbI BHYTPY
KNEMMHOWM KOPOOKMU.

YUTtobbl M36exaTb Npobnem ¢ anekTpoMarHMTHON
COBMECTMMOCTbI0, Kabenb NUTaHUsa U ero NPOBOAHMUKN
B KNneMMHon kopobke E-Hacoca fomkHbl 6bITb kak
MOXHO 6onee kopoTkumu. Npu HeobxoanmocTun
cepaueBnHy Kabens MOXHO BbIBECTU 3a Npeaenbl
E-Hacoca.

GRUNDFOS %%

OMC (aneKTpoMarHUTHasi COBMeCTUMOCTb)

139



WUUHEBLIGUOU I9uodoLodu U 19.Lexm

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

¢durdagn

12. CepTudmnKatbl U NPOTOKONbI UCMBITAHUMN

Komnanna Grundfos npegocTtaBnser Bce CepTudmkartbl 1 NPOTOKONbI HEOBXOAMMO
HeobxoauMble cepTUUKaTbl U NPOTOKOMbI UCMbITAHUNA. noATBepXaaTth ANa Kaxaoro 3akasa.

Ecnu Tpebyetca ceptudmkaT nnm npoTokorn, CepTtudmkat n npotokon Heob6xoanmMo 3akasbiBaTb B
HeobxoAMMO ykasaTb 3TO B 3aKase. COOTBETCTBUM C HOMEPOM, YKa3aHHbIM HUXE.

3arem cepTuduKaT Unm NpoToKon Heobxoanmo
yKkasaTb B BeJOMOCTU Matepuanos W, Takum obpasom,
OH OyaeT BKMOYEH B 3aKka3 Hacoca.

KpaTkoe onucaHue CtaHgapTHoOe Mpumep
CepTuduKaT COOTBETCTBUSA 3aKa3y EN 10204 - 2,1

[lokymeHT komnaHuu Grundfos, noaTeepXgatoLLuiA, YTO NOCTaBIIEHHbI HACOC COOTBETCTBYET cneLndukaumm Cwm. cTp. 141
3akasa. ’ :
CBuaeTenbLCTBO 06 UCNbITaHUM - TUNOBLIE NPOBEPKU U UCTbITaHUSA EN 10204 - 2,2

CepTudukar c pesynsrataMmu NpOBEPKN U UCNbITAHWUIA TUNOBOrO Hacoca. Cwm. cTp. 141
CepTudmkat npoBepku - YnonHoMo4eHHbIn otaen Grundfos EN 10204 - 3,1

[okymeHT komnaHumn Grundfos, noaTBepXAatoLWmMin, YTO NOCTaBNEHHbIA HACOC COOTBETCTBYET cneumdukaunm CM. cTo. 141
3aka3a. B cepTudmkate npuBoasTca pesynstaTbl NPOBEPKU U UCTIbITAHWIA. - CTP.
CepTudukar npoBepku - HesaBucuMbIN opraH cepTudukaumm EN 10204 - 3,2

[lokymeHT koMmnaHun Grundfos, noaTBepXAatoOWMiA, YTO NOCTaBMNEHHbI HACOC COOTBETCTBYET cneundmrKaumm

3akasa. B ceptudmkate npuBoasTca pesynbTaTbl NPOBEPKM U UCTIbITAHWIA.

Mpunaraetcsa Takke cepTdUKaT OT MHCMEKTOpa-KoOHTponepa.

Lloyds Register EMEA (LR ) 3,2 Cwm. cTp. 141
CepTtudukat nposepku DNV-GL 3,2 Cm. cTp. 142
Bureau Veritas (BV) 3,2 Cwm. cTp. 142
American Bureau of Shipping (ABS) 3,2 Cm. cTp. 142
Mopckoii cyaosor Pernctp Utanum (RINA) 3,2 Cm. cTp. 143
China Class. Society (CCS) 3,2 Cm. cTp. 143
Russian Maritime Register (RS) 3,2 Cm. cTp. 143
Biro Klas. Indonesia (BKI) 3,2 Cwm. cTp. 143
United States Coast Guard (USCG) 3,2 Cwm. cTp. 144
Nippon Kaiji Koykai (NKK) 3,2 Cwm. cTp. 144
Mpon3BoAnTeNbLHOCTb Hacoca - OTYeT O NpoBepKe KPUBOMN 1ISO 9906:2012

OT4eT 0 NpoBepke KPUBOII XxapakTepucTuk - Knacc 3B Cwm. cTp. 145
Mpoun3soanTeNnbLHOCTL Hacoca - NPOTOKOJ1 NPOBEPKU pabouen ToUKKN I1ISO 9906:2012

MpoTokon nposepkn paboyen Toukmn - Knacc 3B, Q&H

MpoTokon npoBepku paboyein Toukn - Knacc 3B, Q&H + Eta total
MpoTtokon npoBepku paboyen Touku - Knacc 3B, Q&H + P1
MpoTtokon npoBepku paboyen Touku - Knacc 2B, Q&H

MpoTokon nposepku paboyen Toukn - Knacc 2B, Q&H + Eta cymm.
MpoTtokon npoBepku paboyen Touku - Knacc 2B, Q&H + P1
MpoTokon nposepkn paboyen Toukm - Knacc 2U, Q&H

MpoTokon nposepku paboyen Toukm - Knacc 2U, Q&H + Eta cymm.
MpoTtokon npoBepku paboyen Touku - Knacc 2U, Q&H + P1
MpoTokon nposepku paboyen Toukmn - Knacc 1B, Q&H

MpoTokon nposepku paboyen Toukn - Knacc 1B, Q&H + Eta cymm. Cwm. cTp. 146
MpoTokon npoBepku paboyen Toukn - Knacc 1B, Q&H + P1
MpoTtokon npoBepku paboyen Touku - Knacc 1E, Q&H

MpoTokon nposepku paboyen Toukn - Knacc 1E, Q&H + Eta cymm.
MpoTtokon npoBepku paboyen Touku - Knacc 1E, Q&H + P1
MpoTtokon npoBepku paboyen Touku - Knacc 1U, Q&H

MpoTtokon nposepku paboyeit Toukn - Knacc 1U, Q&H + Eta cymm.
MpoTokon npoBepkn paboyen Toukm - Knacc 1U, Q&H + P1

Mpouune cepTucdukatbl / NPOTOKONbI

OTYeT 0 TEXHUYECKMX XapaKTepucTMkax Matepuarnos Cwm. cTp. 147
OTYET O TEXHUYECKNX XapaKTepuCTUKax MaTepmarnos ¢ CepTUUKATOM OT NOCTaBLUUKa Cbipbs Cwm. cTp. 147
OT4eT 06 McnbITaHMAX Hacoca Ha cooTBeTcTBME TpebosaHuam ATEX Cwm. cTp. 147
CepTtudukat 06 oTCyTCTBUM BELLECTB, Bbi3blBaloLLMX AedeKTbl Nakokpaco4yHoro nokpbitusa (PWIS) Cwm. cTp. 147
OT4eT 0 BUGPALMOHHBIX M3MEPEHUAX 1ISO 5199 CwMm. cTp. 148
OT4eT 0 BUBPALMOHHbBIX U3MEPEHUSAX 1ISO 10816 Cwm. cTp. 148
OTt4eT 0 BGanaHcupoBke paboyero koneca, Knacc 6.3 1ISO 1940 Cwm. cTp. 148
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Mpumepbl cepTucmnkaToB

CepTudukat cooTBeTCTBUA 3aKa3y

MpoTokon ucnbitaHui cornacHo EN 10204 2.2

be think innovat crunbpros X

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 crunbpros X

Test certificate
Non-specific inspection and testing

EN 10204 2.2

Customer name
Customer order no.
Customer TAG no.
GRUNDFOS order no.

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 v

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 50 78 95/PMI/000/1135258
0 Partno. 96 50 78 96/PM/ 000/1135258 ©
o o]
o ©
~ ~
o =3
) 0
© ©
> =]

CepTudmkat nposepku CepTtudmkaT npoepku Lloyds Register
be think innovat GrunDros % be think innovate Grunpros X
Inspection certificate. Inspection certificate.
EN 102043.1 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
Sh!p ard /fa(}ory Shipyard / factory
Ship / new building Ship / new building
Customer TAG no. | Customer TAG no.
Classifying society GRUNDFOS department Classifying society Lloyds Register EMEA (LR )
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)
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)
Test result ref. requirements low rate (m’/h) (m)
Q(m*/h) H(m) n(min?) 1(A) P1(kW)
- - Test result ref. req
[Hydrostatic test | [ Bar - no leaks or deformation observed ] Q(m’/h) 1(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. lc; Part no. 96 50 78 98/PMI/000/1135258 g
© ©
~ ~
o o
i) 0
© ©
> =2

GRUNDFOS %%
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CeptudmkaT nposepku - DNV-GL

Inspection Certificate

DNV-GL

General Info

Customer name

Customer order no. [ GRUNDFOS orderno. |
Customer TAG no. [ Certificate No. |

Ship / new building
Shipyard / factory

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-1]
Max. opr. Press. [bar] Frequency [Hz]
Stamping ID [1P code
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 CR(I/N) MagDrive (“Pump head cover” removed and “Pump head"” included)
**4) Only for CR(N) 95, 125, 155, 185, 215, 255 with base prepared for TH

Part according to EN 10204 - 2.2

Part Material type Raw material grade acc. to standard
Shaft
Impeller
Chamber
Media Application
Flow rate [m*/h] Head [m]
Result of tests are attached. See test point
GRUNDFOS
n of compliance for th ciety Rul Date:
Signature:
Name:
Dept.
-
Q
Gcrunpros ™ <
Part no. 99171231/PMI/000/ 1249889 DF’
(&}
CepTudukart npoBepku - Bureau Veritas CepTtudmkar nposepku - American Bureau of Shipping
be think innovat Grunoros ™ be think innovate Grunpros ™
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 / facton

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 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 ] [Hydrostatictest | [ Bar - no leaks or deformation observed ]

[ The pump has been marked | [ The pump has been marked |

Surveyor signature: RUNDF Surveyor signature: RUNDF
Tested date DGml,J s Tested date: ,?mu o8
Signature: Signature:
Name Name:
Dept.: Dept.:

Part no. 96 50 79 22/PMI/000/1135258

Part no. 96 50 79 21/PMI/000/1135258

96507921
96507922
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CepTudmkat npoBepku - Registro Italiano Navale Agenture

CBuaetenbcTBO 06 uHcnekuum - Kutarmckoe knaccucpukaumoHHoe
obwecTBO

be think innovat crunbpros X

Inspection certificate.
Registro Italiano Navale Agenture

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

Pump Motor

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

O(m?/h) H(m) n(min”) 1(A) P1(kW)

[Hydrostatictest | [ Bar - no leaks or deformation observed

[The pump has been marked |

be think innovate GRUNDFOS%

Inspection certificate

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

China Classification Society (CCS)

Pump Motor

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)

Insulation class
Power factor

Din / W. - No.

Base/Pump head cover
Impeller/guidevanes
Shaft/sleeve

Customer’s requirements

Flow rate (m*/h) [Head (m) |

Test result ref. requirements
Qm/h) | H(m) | In(min®) | i) PPrkw) |

[ Bar - no leaks or deformation observed

[ Hydrostatic test |

[ 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 " . GRUNDFOS
Tested date Date. Surveyor signature: =K
Tested date:
Signature: Signature
Name: Name:
Dept.. Dept.:
Partno. 96 5079 23/PMI/000/ 1135258 ® Part no. 96507924/PMI/000/ 1135258 <
9 N
o o
= ~
Q o
9 0
Q ©
2 )
CepTtudmkaT npoBepku - Mopckoin pernctp cyaoxoacrtesa P® (RS) CepTudumkar npoBepku - Biro Klassifikasio Indonesia
be think innovate GRUNDFOS 9’\ be think innovate GRUNDFOS ?’\
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 /fa(‘m,vy
Ship / new building Ship / new building
Customer TAG no. Customer TAG no.
Tnssifyi Classifying society GL on behalf of Biro Klassfikasio ia (BKI)
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) a 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 rquirements
Flow rate (m*/h) Head (m) Flow rate (m°/h) Head (m)
Test result ref. requirements Testvesult 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.:
Part no. 96 5079 25/PMI/000/1135258 © Part no. 96 50 79 26/PMI/000/1135258 ©
g N
@ o
~ ~
Q o
9 0
-4 ©
) >

GRUNDFOS %%
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CepTudmkat npoBepku - United States Coast Guard

CepTtudmkar nposepku - Nippon Kaiji Koykai

¢durdagn
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be think innovate GRUNDFOSX

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

rements

Test result ref. req
3/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 GRUNDFOS ?’\

Inspection certificate
Nippon Kaiji Koykai

I ——
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)

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 |

Surveyor signature: GRUNDFOS
Tested date: Date:
Signature:
Name:
Dept.:

Part no. 96 53 11 08/PMI/000/1135258

GRUNDFOsS %
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OT4eT 06 UCNbITAHUN KPMBOW

be think innoate

Test Report - Performance curve
1SO 9906:2012 Grade 3B

General Info

Customer name
Customer order no.
Customer TAG no.
GRUNDFOS order no.
Pump type

Serial number

Part 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 s from the above mentioned pump.

GRUNDFOS
Date

Signature:
Name:
Dept.:

crunpros ™

Part no. 96507930/PM1/000/1250007

96507930

1S0 9906:2012 Grade 38

Measured values for tested pump

40 12
1
35
I i0
)
DTS —— s
— | T ]
E ml a3 8 ~—
T I <
| =
4 4
o]
.| 2
|
-
Uk v
) w4 140160
Result am Hm n  n_total p_diff t media
[m3h]  [m] [tmin] %] [bar] I°c
Point1 | 144.39 | 2076 | 1485 | 70 1.84 255
Point2 | 13616 | 21.79 | 1486 | 72 1.96 255
Point3 | 12246 | 2315 | 1487 | 72 | 243 255
Point4 | 5038 | 2680 | 1491 | 60 | 259 255
Point5 | 0.00 | 26.01 | 1495 0 254 255
Result u1 U2 u3 f  IAvg " 12 13 Cos(¢) Pim
V] [Vl V] [Hz] [A] [A] [A] [A] [kW]

Point 1 400.5 | 4004 | 400.7 50 2097 | 21.02 2095 | 2095 | 079 | 1157
Point2 | 4006 | 4005 | 400.8 50 2054 | 2059 2055 | 2048 | 079 [ 11.24
Point3 | 400.8 | 400.6 | 400.8 50 19.68 | 19.72 197 [ 1962 | 078 | 10.62
Point4 | 4006 | 4004 | 400.6 50 153 15.35 1529 | 1525 | 0.68 7.24
Point5 | 4005 | 400.1 | 400.4 50 1206 | 1214 12.01 | 12.02 | 049 4.12

GRUNDFOS

Page20f4

1S0 9906:2012 Grade 38

Measured values calculated to nominal speed n_nom

40 i 12
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T g Oz
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| 2
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|
0l 0
0 20 140 160
Result Q(n] Hin)  Pin) n

[m3/f)1] [m] kW] [{/min]
Point1 | 141.00 | 19.78 | 10.78 | 1450
Point2 | 132.90 | 20.75 | 10.46 | 1450
Point3 | 119.40 | 2202 | 987 | 1450
Point4 | 57.70 | 2534 | 666 | 1450
Point 5 000 | 2447 | 376 | 1450

Static High Pressure Test

A static pressure test was performed at 24.07 bar

GRUNDFOS

1S0 9906:2012 Grade 38

Explanation

Measured values

u \Voltage Cos(t) Power factor

£ Frequency ‘n ‘Speed \
L 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 ‘m)ump ‘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

Pi(n) Pim x (n_nom/n)* Head_Dyn _|Dynamic head

n_total (pxQm xHmx g)/PIm 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 1SO 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

Page3of 4

Page 4 of 4

GRUNDFOS %%
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MpoTokon npoBepku paboyen TOUKN

be think innowate

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

Serial number

Part 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.:

crunpros %%

Part no. 99542673/PMI/000/1250007

99542673

1S0 9906:2012 Grade 18

Measured values for tested pump
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Result Hm
[m3/m] [m]
Point 1 84.92 11.37
Pont 2 70.14 13.96
Point 3 66.69 14.44
Point 4 63.33 14.81 1473 65
Polnt 5 0.00 16.93 1488 0

GRUNDFOS

Page20f4

1S0 9906:2012 Grade 18

Result u1 f
[Hz]

Point 1 400.1 50 | 803 | 081 | 449

Point 2 4005 | 50 | 744 [ 079 [ 417

Point 3 4005 | 50 [ 730 | 078 | 4.02

Point 4 4003 | 50 | 718 | 078 | 393

Point 5 4009 | 50 | 456 | 055 | 245

Gueranteed Test 1S0 9906:2012 Grade 18
values Resut Lower Upper

Flow [m3m] 65.00 66.69 61.75 68.25
Head [m] 14.40 14.44 13.97 14.83
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(0) Power factor

f Frequency ‘n ‘Speed ‘
I Avg Average current

am Measured flow T_media Water temperature

Hm Measured Total Head P_diff 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 ‘n,pump ‘Pump efficiency ‘
Pi(n) Motor Power Input at norminal

speed

Q) 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

Pi(n) PAm x (n_nom/n)* Head_Dyn |Dynamic head

n_total (pxQmxHmx g)/PIm Head_Geo | Geomelric elevation head

_pump. n_total / n_motor Head_J Friction head

GRUNDFOS

Page 3 of 4

1S0 9906:2012 Grade 18

Legend and test conditions

This verification of Duty Point test complies 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 x 10-5 fis = 1 ¢St)
+ The testbed is constructed and calibrated according to requirements in ISO 9906.

Test Facility
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
be GRUNDFOS

Page 4 of 4
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OTYeT 0 TEXHUYECKUX XapaKTepucTukax Matepuanos

OTYeT 0 TeXHUYECKUX XapaKTePUCTUKaX maTepuanos c
cepTU(dUKaTOM OT NOCTaBLYNKA ChIPbs

be think innovat GrRuUNDFOS ¢

Material specification report

Customer name
Customer order no.
Customer TAG no.
GRUNDFOS order no.
Pump type
GRUNDFOS DUT id.
Part number

Pump Materials | DIN W.-Nr. NS
Pump head
Pump head cover
Shaft

Impeller
Chamber

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 innova 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 ~ [Supplier certificate no. /

EAl standard heat n

Pump head
Pump head cover
Base

Outer sleeve
Shaft

Impeller
Chamber

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

pate: GRUNDFOS

Signature: Date:

Name:

Dept.: Signature:
Name:

Part no 96 50 79 28/PMI/000/1135258 Q Dept.: I
< <
~ Part no. 96507929/PMI/000/ 1135258 ~
o o
0 0
© ©
2 2

OTyeT 06 MCNbLITaHUAX Hacoca Ha COOTBEeTCTBUE TpeboBaHNAM
CepTudukat Ha Hacoc 6e3 PWIS
AunpexkTuBbl ATEX
be think i GrunprFos X BE>THINK > INNOVATE > crunbpros X
ATEX-approved pump Certificate of PWIS-free pump
PWIS: (Paint Wetting Impairment Substances)
Customer name
Customer order no.
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- . . -
dix VIl directive as mentioned in the “ATEX Supplement to installation and operating instruc- > Alltcoqune:xlgflhe IPUMDP\nwcllgdlng shaft seal, motor, rubber materials for shaft seal, do
tions” supplied with the pump. not contain  OF release -
> 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:
Signature: Name:
Name: Dot
Dept.: pL:
Part no. 96512240/PMI/000/1135258 g Part no 98 53 55 93/1134832 g
N [Ted
N 0
- [52]
[T} 0
© ©
=2 &2

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

OTyeT 0 BUGpauum - ISO 5199 OTy4eT 0 BUGpauum - ISO 10186

BE)THINK ) INNOVATE > GRUNDFOS‘?’\ be think innovate GRUNDFOS‘X

Vibration report for NB/NK Vibration report
According to ISO 5199 Accor ni to 1SO 10816

Customer name Customer name
Customer order no. Customer order no.
Customer TAG no. Customer TAG no.
GRUNDFOS order no. GRUNDFOS order no.
GRUNDFOS DUT id. GRUNDFOS DUT id.

ype art number ump type art number
| | Frequency (Hz) | |PZ(kW | Frequency (Hz)
[Number of poles | [Serial no. | [Number of poles \ [Serial no. \

Test conditions

Test conditions

The pumpis floor- Voltage (V) Frequency: (Hz) The pump is floor- Voltage (V) Frequency: (Hz)
mounted on vibration [Flow (m¥/h) | Head (m) | | mounted on vibration [Flow (m¥/h) | [Head (m) | |
absorbers. [For vibration velocity measurement positions, see figure. | absorbers. | For vibration velocity measurement positions, see figure.
[ T [r———r—y Result of measurement: Typical zone boundary limits
Fump s reme Class | Class I
[ umpumn rgamapgan | haranes penga w |
Furmgy e Sara v Soraer pure a5 T A A
Result of measurement: : s
c
RMS vibration
velocity (mmis) <
o
s o

5
Tachine dassifications are as follows
Class I Individual parts of engines and machines, integrally connected to the
complete machine inits normal operating condition. (Production electrical
motors of up to 15 kW are typical examples of machines in this category)

Class I: Medium-sized machines (typically electrical motors with 15 kW to 75
KW output) without special foundations, rigidly mounted engines or ma.
chines (up to 300 kW) on special foundations

GRUNDFOS GRUNDFOS
Date: 25-Nov-14 Date: 27-Nov-14
signature:
Signature: Name
Name: Dept.
Dept.:

Part no 98443849/ECM1110596 [} Part no 96 50 79 32/PMI/000/1135258 N
< [5e]
< [
© ~
i o
< 0
@ ©
=2 2

OTueT 0 6GanaHcupoBke paboyero koneca, Knacc 6.3
BEJTHINK ) INNOVATE > GRUNDFOS' 2\
o
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 ISO 1940 Grade 6.3.
Impeller Balancing | Machinery
(exampl
Crankshat arives, inherently unbalanced, rgidly mounted
Complete reciprocating engines for cars, trucks and locomotives
Cars: wheels, wheel rims, wheel sefs, drive shafts
Crankshaft drives,inherently balanced, elastically mounted
‘Agricultural machiner
Crankshaft drives,inherently balanced, rigidly mounted
2
Airaft g ubnes §
Centrifuges (separators, decanters) g
Electric motors of shaft heights smaller than 80 mm 3
8|
Machinery, general g
Machine-tools g
Process plant machines s
Pumps i
Turbo-chargers g
Water turbines i
The balancing s carried out | ComPressors &
ontebadsigeotthe | TN o bines g
impeller Machine-tool drives 3
Textile machines &
Audio and video drives G1 i K
Gyroscopes Goa 3 E
E
3
9
g
g
3
5
3|
N
GRUNDFOS g
Date: 3|
Y
Signature: 5
Name: S
Dept.: K
q
Part No: 99508316/PMI/000/1242402 3 ©
o —
§ @
]
g o
> @
=2
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13. NMpuHapnexHocTun

Oatuynkmn Grundfos

[OvnanazoH Konuuesoe Tun coeanHeHuns
BuxpeBoii AaTumk Tpy6Hoe ynnortHexue Homep
G dfos VFI" Tun pacxopaa
pacxoga Grundfos [M3lq] coeguHeHue EPDM  FKM YyryHHbIA ®nauey u3 npoaykra
cdnaHey HepX. cTanu
VFI 1.3-25 DN32 020 E o . 97686141
VFI 1.3-25 DN32 020 F . o 97686142
VFI 1.3-25 DN32 020 E 1.3-25 DN 32 . o 97688297
VFI 1.3-25 DN32 020 F o . 97688298
VFI 2-40 DN40 020 E o . 97686143
VFI 2-40 DN40 020 F 7686144
VFI 2 48 DN4g gzg E 2-40 DN 40 ’ ’ 27222299
- ) [ ]
VFI 2-40 DN40 020 F o . 97688300
VFI 3.2-64 DN50 020 E o . 97686145
VFI 3.2-64 DN50 020 F o . 97686146
VFI 3.2-64 DN50 020 E 264 DN 50 . o 97688301
* Daruuk B TpyGke VFI 3.2-64 DN50 020 F . . 97688302
Tpy6ka gaTtumnka 1.4408
W paTauk 1.4404 VFI5.2-104 DN65 020 E o . 97686147
. 2 dnavua VFI| 5.2-104 DN65 020 F 52104 DN 65 . . 97686148
* 5-meTposhiii kabenb ¢ VFI| 5.2-104 DN65 020 E oo . . 97688303
goiﬂl:n”f:ree"" M12Ha  yE| 5.2-104 DN65 020 F . . 97688304
. KgaTKoe pyL:I<OBo,qCTBo VFI 8-160 DN80 020 E . . 97686149
VFI1 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 . . 97686152
VFI 12-240 DN100 020 E 12-240 DN 100 . o 97688308
VFI 12-240 DN100 020 F o . 97688309

1) OononHutenbHas uHopmaumsa no gatyunky VFI npuBegeHa B katanore "Oatyvku npsimoro gericteust Grundfos", Homep ny6nukauumn 97790189.

[OaTyuk nepenapa Homep npoaykta B  Hanop Homep
pasneHus Grundfos DPI Onucanme komnnexTa cneumpwxauwwz) [6ap] npoaykra
* 1 patyuk, Bkntoyasn 0,9 M akpaHUpoBaHHbI kabenb (coeanHeHus 96985439 0-0,6 96611522
7/16") . . 96985440 0-1,0 96611523
* 1 opuruHanbHbI KpoHLWTelH DPI (4ns HacTeHHOro MoHTaxa)
* 1 kpoHwTenH Grundfos (ana MOHTaxa Ha Kopnyce anekTpoaBuraTens) 96985441 0-16 96611524
‘ﬁ * BWHTbI AN YCTAHOBKM AaTuyMKa Ha KPOHLUTEWNH U aneKkTpoaBuratenb 96985463 0-25 96611525
L%« 3 KanunnsapHble TPy6KM (KOpOTKMEe/AnNnHHbIE) 96985464 0-40 96611526
* 2 dutunra (1/4" - 7/16") ’
* 5 kabenbHbIX 3aXMMOB (4YepHbie) 96985465 0-6,0 96611527
* PYKOBOACTBO MO MOHTaXy W 3KcnnyaTauum 06985466 0-10 96611550

VHCTPYKLMS K HAGopy ANs TEXHUYECKOro oBCnyXvBaHus

2) BeeagwuTte HoMep npoaykTa B cTpoky noucka B Grundfos Product Center ansi nonyyeHvs gononHUTENbHON MHOPMaLMn.

Mpumevanue: BoibepnTe aatumnk nepenaga AaBneHust Tak, YTobbl MakcMmanbHoe Aonyctumoe aasrieHne gartymka 6bINo BbILLE, YEM MaKCUManbHbIi

nepenag AasfieHns B Hacoce.

Anana3soH
UcnonHeHue c 9 Bbixoa paTumka AnekTponutaHue TexHonoru4yeckoe Homep
Tun MocTaBwmk n3MepeHun
AaTYUKOM [6ap] [mA] [B nocrT. ToKa] coeAuHeHue npoaykra
0-0,6 97748907
0-1,0 97748908
0-1,6 97748909
0-25 97748910
[artumk gasnexHus RPI Grundfos 0-4.0 4-20 12-30 G1/2 —o77a891
0-6,0 97748922
0-12 97748923
0-16 97748924
WHTepdeiic paTunka Sl 001 Psud Onucanue Homep npoaykra

Oatumkun Grundfos Direct Sensors™, Tun SI 001 PSU, siBnsitoTCA BHELWHUM UCTOYHUKOM
anektponutanus ana VFI, DPI n gpyrux gat4yvMkoB ¢ HanpshxeHnem nutaHuns 24 B nocr.

TOKa.

OHu UCnonb3yrTcd, ecnn annuHa kabens MexXxay TPaHCMUTTEPOM U perynaTtopom

cocTaBnsiet 6onee 30 m.

96915820

3) Mo panbHenwen nHdopmaunm ob nHTepderice gatynka PSU cmotpute NHCTpyKummn no yctaHoske n akcnnyatauum "SI 001 PSU - nHtepdeiic
Aatumka", Homep nybnukaumm 96944355, unn Kpatkoe pykoBoacTBO, Homep ny6nukaumn 96944356.

GRUNDFOS %%
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MNocTtaBnsiemblie AaTYUKunN
Aatuvk naBnenus Danfoss B komnnekrte I-Egg:]p Homep npoaykra
0-2,5 96478188
o] G 1/2 A (DIN 16288 - B6kt) 0-4 91072075
« CoeauHeHue: -
« [MogkntoyeHue anekTpoobopynosanusa: Wrekep (DIN 43650) 0-6 91072076
0-10 91072077
0-16 91072078
0-25 405159
» [Jatunk gasneHns MBS 3000 ¢ akpaHMpoBaHHLIM Kabenem AnuHon 2 m 0-4 405160
CoepauHenve: G 1/4 A (DIN 16288 - B6kt) 06 205161
* 5 kabenbHbIX 32XMMOB (4YepHble)
« PykoBoACTBO no c6opke PT (00400212) 0-10 405162
0-16 405163
Tun MocTaBluk Onana3oH usmepeHun Homep npoaykrta
SITRANS F M MAGFLO . 3
Pacxogomep MAG 5100 W Siemens 1-5 m°/4 (DN 25) ID8285
SITRANS F M MAGFLO . 3
Pacxogomep MAG 5100 W Siemens 3-10 m°/u (DN 40) ID8286
SITRANS F M MAGFLO . 3
Pacxogomep MAG 5100 W Siemens 6-30 m°/u (DN 65) 1D8287
SITRANS F M MAGFLO . 3
Pacxogomep MAG 5100 W Siemens 20-75 m>/4 (DN 100) 1D8288
[atumk TemnepaTtypbl TTA (0) 25 Carlo Gavazzi 0-25°C 96432591
[Hatunk TemnepaTtypsbl TTA (-25) 25 Carlo Gavazzi o1 -25 go +25 °C 96430194
[atumk TemnepaTtypbl TTA (50) 100 Carlo Gavazzi 50-100 °C 96432592
Hatunk TemnepaTtypbl TTA (0) 150 Carlo Gavazzi 0-150 °C 96430195
SawwTnan Tpy6ka Carlo Gavazzi 96430201
n 29 x 50 mm
pVHaANeXHOCTW AN AaTynka TemnepaTypbl.
Bce ocHaleHbl coeauHeHnem ¥z RG. SawwThas TpyGka Carlo Gavazzi 96430202
29 x 100 mm
BTtynka pa3pesHoro konbua Carlo Gavazzi 96430203
o tmg °
[aTtymk TemnepaTypbl OKpyXxatoLen cpeapbl WR 52 (DK: Plesner) o1 -50 go +50 °C 1D8295
[artymk nepenapa Temnepatyp ETSD Honsberg 0-20 °C 96409362
Hatunk nepenapa Temneparyp ETSD Honsberg 0-50 °C 96409363

MpumeyaHume: Bce gatumkm ¢ BbIXogHbIM curHanom 4/20 mA.

MoTeHuMomMmeTp

[MoTeHUMOMETp NpegHa3Ha4vYeH A HaCTPOMKK
YCTaAHOBJ1IEHHOIO 3Ha4YeHNAa n ﬂyCKa/OCTaHOBa Hacoca.

WUspenue Homep npoaykra

BHELLHWI NoTeHUMOMETP B Kopnyce Anst

625468
HaCTEHHOro MoHTaxa
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Grundfos GO

Mynet ancrtaHumoHHoro ynpaenexHus Grundfos GO
ucnone3yetcsa Ans 6ecnpoBOAHON MHpakpacHOW nnm
paguoCcBs3M C HacocaMu.

Pewenne Grundfos GO gocTynHo B pa3nuyHbIX
NCMONMHEHUsIX. BapraHTbl ICNOMHEHNIA ONUCaHbI HUXE.

MI 301

MI 301 npegcraBnsieT cobon mogynb CO BCTPOEHHOMN
UHdpakpacHomn n paguocsnasbio. Mogyne Ml 301
MOXET MCMNOMb30BaTbCsi COBMECTHO CO cMapTdoHamu
Ha 6a3e Android nnu iOS ¢ nogkn4YeHnem no
Bluetooth. Yctponcteso Ml 301 ocHalleHO BCTPOEHHOMN
NUTUIA-UOHHON aKKyMYnsaTOpHOW GaTapeen, KOTopyto
HeobxooMMOo 3apsikaTb OTAENBHO.

o
=
8
3
wn
o
=
2
Puc. 155 MI 301
KomMmnnekT noctaBKku BKMOYaET:
* Grundfos MI 301
* 3apsiAiHOE YCTPOWCTBO;
* KpaTKoe pyKoBOACTBO.
Homep npoaykrta
UcnonHenune Grundfos GO Homep npoaykra
Grundfos MI 301 98046408
CoBmecTUMBbIE MOAYNU
Mpousso- Mopgenb OnepaunoHHasa cuctema a
AuTenb =
iPod touch 4G
L iOS 5.0 nnu 6onee nosgHsas hd
Aople iPhone 4, 4S .
PP iPod touch 5G _ .
- iOS 6.0 unu 6onee no3agHAs
iPhone 5 .
Desire S Android 2.3.3 nnu 6onee R
HTC no3gHas
Sensation Android 2.3.4 unu 6onee
Galaxy S |l nosgHas -
Samsung Android 4.0 unu 6onee
Galaxy Nexus .
noaaHas
LG Google Nexus 4 Android 4.2 unn 6onee R
noaaHas

MpumeyvaHume: He ykasaHHble B JaHHOM Tabnuvue
ycTporicTBa Ha 6ase Android unu iOS Takke moryT
paboTaTtb, HO omumnanbLHO He NPOTECTUPOBAHbI
koMmnaHuen Grundfos.
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Moaynu nepegayum gaHHbix CIM

GrA6121

Puc. 156 Mopgynb nepegaun gaHHeix Grundfos CIM

Mogaynu CIM obecneuusatoT nepegavy
3KCMyaTauMOHHbIX AaHHbIX, TAKUX KakK N3MepeHHbIe
nokasaTenun 1 yCTaHOBIEHHbIE 3HAYeHUs, MEXAY
E-Hacocamu ¢ anekTpogsuraTensiMm MOLWHOCTbIO
11-22 kBT 1 cuctemon ynpasneHus sgaHuem. Mogynu
CIM sBngawTCAa MOAYNsaMuM paclumpeHms Ans obmeHa
AaHHBIMW 1 YCTaHaBMNMBATCHA HEMNOCPEACTBEHHO B
KNEeMMHYI0 KOpOOKYy.

Mpumeyanue: Mogynu CIM gomnxHbl
yCTaHaBNUBaTbCH TONbKO aBTOPU30BaHHbLIM
nepcoHariom.

MepeyeHb npegnaraembix mogynen CIM:

OnucaHue MpoTokon Fieldbus Homep npoaykra

CIM 100 LONWorks ans Hacocos 96824797
LONWorks ons cuctemsol

CIM 110 C HECKONbKUMU 96824798
Hacocamu

CIM 150 PROFIBUS DP 96824793

CIM 200 Modbus RTU 96824796

CIM 250* GSM 96824795

CIM 260-EU* coToBas cBsi3b 3G/4G 99439302

CIM 260-US* coToBasi cBsi3b 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 BXOAMT B KOMMNeKkT. CM. puc. AHmeHHbl u bamapes.

GRUNDFOsS %
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NBE, NBGE, NKE, NKGE

AHTeHHbI 1 baTapes

Onucanue Homep npopaykra
gg(;;e;;oa ans kpbiwwu ana CIM/CIU 97631956
|2'|5a(().‘,/'l'207ﬂobHa$1 aHTeHHa ans CIM/CIU 97631957
gg(;;eszH; (cTepxeHb) 3G/4G gns CIM 99043061
gg(;/eszH; (wawnba) 3G/4G gnsa CIM 99518079
Batapesa CIM 250 99499908

HononHuTteneHyo MHopmaumo 06 obmeHe gaHHbIMU
yepes mogynu CIM un o npotokonax fieldbus cmoTtpute
B gokyMeHTauum k mogynam CIM B Grundfos Product

Center.

Punetp SMC

OMC (aneKTpoMarHUTHasi COBMECTUMOCTb) Mo
EN 61800-3

MouHocTb
anekTpoaBuratens
[kBT] MNomexoamuccusa /
NoMexoycTOM4YUBOCTb
2- 4-
NOMNIOCHbIE MONOCHbIE
0,37 0,37 Momexoamucemns
0,55 0,55 3nekTpoasuraTeny MoryT 6biTb
yCTaHOBIEHbI B XWUMblX paioHax (nepBblii
0,75 0,75
YPOBEHb) HEOrPaHUYEHHOTO
1.1 11 pacnpocTpaHeHus, YTO COOTBETCTBYET
1,5 1,5 CISPR11, rpynne 1, knaccy B.
2,2 2,2
MomexoycTonumBoCTb
3,0 3,0
OnekTpoasuratenu oTeevaioT
4,0 4.0 TpeboBaHNAM OTHOCUTENbLHO YCIOBUIA
55 - 3KCnyaTaLuum NepsBoro 1 BTOPOro ypoBHS.
- 55 Momexoamuccus
75 75 [laHHble arneKkTpoABuraTeny OTHOCATCS K
e ¥ kaTeropun C3, 4To cOOTBETCTBYET
CISPR11, rpynne 2, knaccy A, n
15 15 yCTaHaBnVBaOTCS B MPOMBbILLNEHHbIX
18,5 18,5 paiioHax (BTOpOW YpOBEHb).
22 - Mpu ocHaweHnn BHewwHero dunstpa OMC

Grundfos, anekTpogBuraTenu oTHOCATCS K
kaTeropun C2, 4TO COOTBETCTBYET
CISPR11, rpynne 1, knaccy A, n moryt
GbITb YCTaHOBNEHbI B XUIbIX panoHax
(NepBbIi ypoBEHb).

TMO02 9198 1203

Puc. 157 ®unstp SMC

dunetp OMC ans »unblx 30H NOCTaABNSIETCS B NONTHOM
KOMNJIEKTE, TOTOBOM K YCTaHOBKeE.

Uspenne Homep npoaykra
dunbTp SMP, E-Hacocbl (5.5 kBT 1 7,5 kBT, 06041047
4-NOntOCHbIN)

dunetp AMC, E-Hacocskl (11-22 kBT) 96478309




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

PerynupoBoy4Hble Npoknagku

«©
o
3
3
S
3
=
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Puc. 158 PerynuposoyHas npoknagka
PerJ'IVIpOBOLIHbIe NpoKnaakun npegHa3Ha4vyeHbl and
perynmpoBKn BbICOThbI aneKkTpoaBuratena npun
LEeHTPOBKe Hacoca un anekrpoasuratenda.
U3penue Homep npoaykra
Heb6onbwon awwmk (180 wT.) 96659156
BonbLuoi swwmk (360 wrT.) 96659157

B kaxgom slMke HaxoaUTCHA TPy TMna perynmnpyoLmx
npoknagok:

Tun 1: 55x50 mm, 15 mm nas.

Tun 2: 75x70 mm, 23 MM nas.

Tun 3: 90x80 mm, 32 mm nas.

Kaxgomy Tunopasmepy npoknagok COOTBETCTBYHOT 6
TunoB TonuwmHbl: 0.05;0.1;0.2;0.5;0.7; 1 Mmm.

B HeGonblwom awmke cogepxntcsa 10 WTyK Kaxaon ns
nepeYmcneHHbIX Npoknaaok, B 6onbwoM sumke - no
20 wTyk. 3a LONOMHMTENBHBLIMW NPOKNaAKaMu criegyeT
obpawatbes B cnyxby cepsuca.

GRUNDFOS
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MP 204 - ycTpoMCTBO KOMMNJIEKCHOM 3allMThl aneKTpoaBuUrartens

MP 204 - 370 anekTpoHHas 3aluTa anekTpoasuratenen aonsg HacocoB. [lnana3oH uamepsiemoro toka - 3-999 A,

100-480 B nepem. Toka.

BoamoxHa yctaHoBka yctponctea MP 204 Ha CTeHY, MOHTaXHY0 NNacTUHY NN penky.

KomMmnoHeHT

OnucaHue

DyHKUUMU

MP 204

TMO03 0150 4204

MP 204 npenctaBnsieT coboi 6rok aneKTPOHHOW
3aLMTbl ANEKTpoABUraTens n ycTponcTaeo cbopa
AaHHbIX. [ToMUMO 3aLWnThbl ABUraTens,
YCTPOMCTBO OCYLLECTBNSAET nepefavy
cnepyoLen nHdopmauum B 6nok ClU no
npotokony GENIbus:

¢ aBapurHOE OTKIoYEHME;

* npepynpexpaeHue;

* 9HepronoTpebneHue;

* BXOAHas MOLLHOCTb;

* TemnepaTypa drieKTpofBuraTensi.
Yctponcteo MP 204, npexae Bcero, 3aluaeT
anekTpoABUraTenb NyTeM U3MepeHus UCTUHHOW
cpegHekBagpaTuyHoi BenuynHbl (RMS) Toka
anekTpoaBuratens.

Bo BTOpYlO OYEpenb, BbINONHAETCS 3almTa
Hacoca nyTeM u3MepeHusi Temneparypbl ¢
nomoubto gatymka Tempcon, gatunka Pt100 /
Pt1000 n patumka PTC (TepMoBbiktoyaTens).
MP 204 nogoxoauT Ans ogHo- 1 TpexdasHbix
anekTpoaBuratene.

TexHM4Yeckne oCo6€HHOCTH

* MoHuWTOpUHT nocnepoBaTenbHOCTH a3

* MHOvkauus Toka unu Temneparypbl

« Bxog ons PTC partyuka / gatyvka Temnepatypsbl

* WHavkaums Temnepatypbl B °C unm °F

¢ 4-pa3psgHblil 7-CErMEHTHbIV Agucnnew

* HacTtpoiiku u yteHme coctosiHus ¢ nynstom Grundfos GO;

* HacTtpoiika n YteHune coctosiHue no wuHe Grundfos
GENIbus

YcnoBus aBapunHOro oTKN4YeHUs

* [leperpyska

* HepocrartouHas Harpy3ska ("cyxon" xon)

+ Temnepatypa

+ OrtcyTcTBUE hasbl

* YepepoBaHue a3

» [lepeHanpsixeHune

* HepocTaTo4Hoe HanpsikeHue

* KoaddpuumneHT mowHoCcTH (cos @)

* [wncbanaHc Toka.

MNpepynpexpeHuns

Meperpyska

HepocTatoyHas Harpyska

TemnepaTtypa

MepeHanpsixeHue

HepocTaTo4Hoe HanpsbkeHue

KoadduuneHT mowHocTu (cos @)

Pabouunn koHgeHcaTtop (ogHodasHas ceTb)

KoHpeHcaTop nycka (ogHodasHas ceTb)

OGpbIB CBA3M B CETU

FapMoHUYeckue UckaxeHus

DYHKLUA aBTOMaTU4e€CKON HaCTPOWKHU

* [NocneposaTenbHoCTb ha3 (TpexdasHasa ceTb)

« Pabouwnii koHgeHcaTop (ogHodasHas ceTb)

* KoHageHcaTop nycka (ogHodasHas ceTb)

« Onpepenexune n nsamepexve uenun gatynka Pt100 / Pt1000

Control MP 204

LWkad ynpasneHusa Control MP 204 noctaBnseTcs Kak pelleHve, rotoBoe K akcnnyartauun. Ha nanenun ynpasneHus
LWKada pacnonoXeHbl rMaBHbIN BbIKMOYaTeNnb U CBETOAMOAHAS NaHenb, KoTopasa npefHa3HadYeHa ansa otobpaxeHus
notpebnsemon MoLHoCcTU. BHyTpu Wwkada HaxoguTest yCTPOUCTBO 3aluThl anektpoasuratenss MP 204 n

[OMNOMHUTENbHbIE KOMMYHUKALUWOHHbIE MHTEPMENCHbIE BNOKN.

Twvn wkada

OnucaHue

DyHKUMU

Control MP 204

-l

TMO04 9512 4410

Lkad ynpaenexus Control MP 204
nocTaBnsieTcsi CO BCEMU HEOOXOAUMbIMU
KOMMOHeHTamu. B Hannuum nmetotcs Tpu Tvna
wkadoB ynpaeneHus, BbI6op KOTOPbIX 3aBUCUT
OT (PYHKLUIA U CXEMbI BKITIOYEHUS MPW MycKe.
LLkadbl ynpaBneHus npegHasHayeHbl Ans
YCTaHOBKM BHE NOMELLEHUS.

B wkadax ynpaenenus Control MP 204
yCTaHaBNMBaEeTCA BCTPOEHHbIN BblkNovaTenb
NMTaHUS U TENNOBON MarHUTHLINA BbIKIOYaTeNb.

LUundpoBoi Bxoa
» TlMonnaBkoBbI BbIKNOYaTeNb UMK pene AaBneHust (ecnm
He ncnonbayetcsa |0 112).
AHanoroBbi BXxoa
+ CnuwkoMm Bbicokasi Temnepartypa asuratens (Tempcon).
+ TepmucTtop/PTC, Hacoc
* [atuuk gasnenus, 4-20 mA (c 10 112).
PeneliHbi BbiXon
* ABapunHbIA CUrHan Hacoca.
Csasb
* Grundfos Remote Management.
+ GSM/GPRS
(10 112 He noapepxunBaeTcs)
* Modbus RTU (npoBogHO MOHTax)
(10 112 He nopaepxuBaeTcs)
+ PROFIBUS DP
(10 112 He nopaepxmnBaeTcs)
3awuTa
+ 3awwuaeTt Hacoc OT KOPOTKOrO 3aMblKaHusI.

HononHuTtensHyto nHpopmauumio 06 yctporictee MP 204 n wkade ynpasnenna Control MP 204 MoXHO HanTuh B

Grundfos Product Center.

GRUNDFOsS %
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14. ONpOCHbIN NUCT

YBaxkaeMmblVi KNMMEHT, NoXkanyncra, 3anofiHuTe OMPOCHbLIA NNCT COBMECTHO C npeacTaBmuTenem komnaHuu Grundfos.

310 NnomoxeT ybeauTtbcsa B ToMm, 4To Grundfos noctaBnsieT HacocHoe obopygoBaHue, COOTBeTCTBYOLWee Bawum
I'IOTpe6HOCTF|M, n rmgpasnnyeckne XxapaktepucTtnuku, matepuanbl pOTOpHOIZ 4acTun, TopueBOro ynnoTHeHud,
311aCTOMEPOB U arekTpoaBuraTesnb NnogobpaHbl NPaBUMBHO.

UHdopmaumsa o KOHEYHOM KITUeHTe:

HasBaHne komnaHuu:

HasBaHue npoekTa:

Howmep 3akasyuka:

MaeHTndUKaLMoHHbIA HOMep:

Homep TenedoHa:

KoHTakTHOE nuuo:

Howmep dakca:

Agpec an. noyTbl:

MpepnoxeHue npefocTaBreHoO:

HassaHune komnaHuu:

MNogroToBneHo:

Howmep TenedoHa:

[aTa:

Homep dakca:

Homep npepanoxeHus:

Agpec an. noyTbl:

YcnoBus akcnnyaTtauuum

I'IepeKalMBaemaﬂ XNAKOCTb

Twun XunakocTu:

XvMunyeckunin cocTas (Npu yCNnoBUU Hanmumsa nHdopmMauum):

OucTunnupoBaHHas Unu gemMuHepanv3oBaHHas Boaa?

OuctunnuposBaHHaa [demuHepanu3oBaHHas

MpoBoAnMOCTb ANCTUNMMPOBaHHOW / AeMUHepann3oBaHHON BOAbI: [MkCT/cMm]
MuHMmManbHas Temneparypa XUaKocTu: [°C]
MakcumansHas Temnepartypa XuakocTtu: [°C]
[laBneHne HachbILWEeHHbIX NapoB: [6ap]

KoHueHTpauus X1uakocTu:

%

3HauyeHune pH xuakocTu:

[OuHamunyeckas BA3KOCTb nepekaqMBaeMoﬁ XNOKOCTU:

[cM] = [mMa-c]

KuHemaTunyeckasi BA3KOCTb XUAKOCTU:

[cCT] = [MMZ/c]

MNOTHOCTb XWUAKOCTU:

[Kr/M3]

YaenbHas TennoéMKoCTb XUAKOCTU:

[kOox/(kr-K)]

CopaepxaHue Bo3ayxa/rasza B XUAKOCTU:

[06bem-%)]

Pasmep dpakuyuii: [Mm]
KoHueHTpaunsa TBEpAbIX YacTUL, B NepekaymBaemon Xngkoctun % Macch!
(Npu ycnoBumn Hanuyns UHopmMaLun):

Hanuuyne npumecei nepekauymBaemoi XuakocTun? Oala HetQ
MepekaynBaemas XnAKoCTb KpUCTannnsyeTcs? AaQ Hetd
Korga npoucxogut kpuctannusaumsa?

CTaHOBMTCS /M NepekaynBaemas XuAKoCTb SINMKOM, eCrin neTyyme [ad HetQ
KOMTMOHEHTbI MCNAapSIOTCA U3 NepekavynBaemMon XuaKkoctn?

OnuncaHune ycrnoBuii BO3HUKHOBEHUS "NMUMNKOCTM":

ABnseTcsa Ny XXMAKOCTb ONACHOWN, SA40BUTON UNW BPeAHOW Ana [a0 HetO

oKpyxatoLen cpeabl?

Ocobble Mepbl NPEAOCTOPOXHOCTU, NPUHUMAEMble BO BpeMsi paboTbl ¢

onacHbIMU / SAOBUTLIMW XUAKOCTSIMU:

[pyrne ocoGeHHOCTH NepekavnBaemMon XUaKOCTU:

GRUNDFOS %%
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XupkocTtb CIP (Moiika 6e3 pa3bopku)

Twun xngkocTu:

XvMunyeckuin cocTas (Npu yCNoBUKU Hanmumsa nHdopmMauum):

TemnepaTypa nepekaynBaemom X1MAKOCTM BO BpeMs paboTbi:

[°C]

MakcumanbHas TemMnepartypa XUOKOCTu:

[°C]

L'laBneHme HacCbILWEeHHbIX NapoB:

[6ap]

KoHueHTpauus )1uakocTu:

%

3HaueHwue pH xuakocTu:

Mop6op Hacoca

HomuHanbHas paboyas Touka: Q:

[M3/4] H: [M]

Makc. paboyas Toyka: Q:

T

[M3/4] [M]

MuH. paboyas Touka: Q:

m3r] H: m]

YcnoBus okpyxatoliei cpeabl B npoLecce 3KcnnyaTauumn

Temnepatypa okpyxatoLien cpeabl:

[°C]

BbicoTa Hag ypoBHeEM Mops:

[m]

NaBneHune

MuHumanesHoe aasneHue Ha Bnycke:

[6ap]

MakcumanbHoe aBneHue BcacbiBaHUSA:

[6ap]

[aBneHne HarHeTaHus (QaBneHne Ha Bxode + Hanop):

[6ap]

ATEX

Heo6xoaumas mapkupoBKa Ha Hacoce

Ipynna o6opyaoBaHus 3akasuuka (Hanp.: I1):

Kateropusi o6opynoBaHusi 3akasumka (Hanp.: 2.3):

a3 (G) w/vnu nbinek (D): a3 (G)AQ

Meine (D)Q a3 v nbinb (G/D)A

Heobxoaumas MapkMpoBKa Ha aneKTpoaBUraresne

Tun B3pbIBO3aLWMTLI (Hanp.: d, de, e, nA):

MakcumanbsHoe akcrepumeHTanbHoe 6esonacHoe pacctosiHue (Hanp.: B,
C):

TemnepaTypHbI knacc - ra3 (Hanp.: T3, T4, T5):

TemnepaTypHbIi knacc - nbinb (Hanp.: 125 °C):

OnucaHue / yepTex

[eTtanbHoe onucaHue NpuMeHeHus no knaccudukauun ATEX:

(ecnu BO3MOXHO, NPUKPENUTE YepTEX)

Tpebyetcsa cepTudmkaums no knaccudpmkaumm ATEX Oala

HetQ

Mpeo6pasoBarens 4acToTbl

HyxeH nu npeobpasosatenb 4acToTbl? [Oal

HetQ

[aBneHue:

[6ap]

Temnepatypa:

[°C]

Pacxog:

m3r]

MapameTp ynpaBneHus: [Opyroe:

}JeTaanoe onucaHue TpeGOBaHMﬂZ

(ecnu BO3MOXHO, NpUKpenuTe YepTéx)

UHdopmauusa o cucteme

MoxanywcTa, coobwnte Ham nHGopmauuio o Bawen cucteme, a Takke No BO3MOXHOCTU NPeAOCTaBbTE NPOCTON
yepTéx. Ha ocHOBaHMKM 3TOW MHpOPMALMM Mbl CMOXEM caenaTb BblBO4 O TOM, €CTb NI HEOOXOAMMOCTb B
npegoctaBneHu Bam gononHUTENbHBIX MPUHAANEXHOCTEN UMM KOHTPONBHOIro 060opyaoBaHNS.
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NB, NBG, NK, NKG
NBE, NBGE, NKE, NKGE

OBoiiHOe TopLeBoOe yNnoTHeHNe Bana

Mpw BbIGOpE pelueHns ¢ ynnoTHeHneM Tuna "tandem”
unu "back-to-back" Heobxoanmo nogKNYUTL
NPOMbIBOYHYH UITN HAMOPHYK CUCTEMY AN nogayu
3aTBOPHON XUOKOCTU K COEANHUTENBHBLIM Tpybam.

YnnotHeHusa Tuna "tandem”

oo oa)

TpyGHoe coeanHeHe TpyGHoe coeanHeHne

NePBUYHOTO YNOTHEHNS BTOPWUYHOTO YNNOTHEHUS Bana.
Bana. XXnuakocTb XKnakocTb HanpaensieTcs Ha
HanpaensieTca Ha paboune  paboune NOBEPXHOCTM
NOBEPXHOCTYN TOPLIEBOTO BTOPUYHOTO TOPLIEBOTO

YNMNOTHEHUs Bana. YNNoTHeHUst Bana. BropuuHoe
lMepBuYHOE YNMoTHeHNE ynnoTHeHue Bana

PAcMomnoXeHO Ha CTOPOHE  pacrnonaraeTcst B kKamepe 2
nepekaunBaemoi YNMNOTHEHUS. 3
XNOKOCTH. S

Puc. 159 [logknoyeHnsi NpOMbIBOYHOM CUCTEMBI AN
ynnoTtHeHua Tuna "tandem" co
CTaH4apTHbLIMU YNNOTHEHNAMMN

Tpy6Hoe coeanHeHue KapTpUaKHOrO
yNnoTHeHus Bana. HanpasneHue notoka
NPOMbIBKM 3aBUCUT OT HanpasneHus
BpalleHus Bana

GrA8610

Puc. 160 [logkntodyeHns NPOMbIBOYHOW CUCTEMbI ANsi
ynnoTHeHusa Tuna "tandem" ¢ KapTPUAXHbLIM
TOpLEBbIM YNIIOTHEHNEM

Mcnonb3ayeTcsi M NpOMbIBOYHAA XKMAKOCTL NpW AaHHOM Tune ynnoTHenns? Aald HetQ
(Cm. onucaHune ynnoTtHeHuin Tuna "back-to-back" B Karanore)
OnvcaHne NPOMbIBOYHON XWUAKOCTH:
XvMunyecknin cocTas (Npu yCnoBuKU Hanmumsa nHdopmauum):
[asneHne NpoMbIBOYHOM XNOKOCTH: [6ap]
TpebyeTcs N1 B obnacT NpyMeHeHUs NpombiBKa/oxnaxaeHve

peoy P P KA [a0 HetQ

nepBUYHOIO yNnoTHEHNA Bana?

KOMMeHTapI/II/I no npomuBKe/oxna)K,qumo NnepBUYHOTro YNNOTHEHNA Bana:

[ononHuTenbHble KOMMeHTapuu/mHopmaumsa o Bawen cucteme:

GRUNDFOS %%
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YnnotHeHusa tTuna "back-to-back"

| o\a@):
>

Tpy6HOe coenmnHeHve Tpy6HOE coegnHeHne
NepPBUYHOTO YNMOTHEHUS Bana. BTOPWUYHOIO YNIOTHEHWS Bana.

3aTBOpHas XMAKOCTb HanpasnseTcsa Ha paboyve
NOBEPXHOCTW TOPLIEBOTO YNNOTHEHWS Bana. [epBuyHoe
1 BTOPUYHOE YNIIOTHEHWS Bana pacnonaraioTcs B
Kamepe ynnoTHeHus.

GrA8479

Puc. 161 [MlogkntoveHns 3aTBOPHOM XUAKOCTU ANs
ynnoTHeHus Tuna "back-to-back" co
CTaHAapPTHLIMU YNIIOTHEHMSIMA

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

Tpy6HOe coeanMHeHne KapTPULKHOMO YNIOTHEeHUs!
Bana. HanpaeneHue 3aTBOPHOM XWAKOCTU 3aBUCUT OT
HanpaBneHus BpaLleHWs Bana.

GrA8610

Puc. 162 [logknoyeHns 3aTBOPHOM XNOKOCTN Ans
ynnotHeHus Tuna "back-to-back" ¢
KapTPUOXKHBLIM YNIIOTHEHUEM

VcnonbayeTcs nu 3aTBOPHAs XMAKOCTb NPU AaHHOM Tune ynnoTHenus?  Aald HetQ

(Cm. onucaHune ynnoTtHeHun Tuna "back-to-back" B Karanore)

OnvcaHne 3aTBOPHOW XUOKOCTU:

XumMuyeckunin coctas (MpW yCrnoBUW HanMuna nHgopmauum):

[asneHne 3aTBOPHON XNOKOCTU: [6ap]
CuncteMHble TpeboBaHNA 3aTBOPHOWM XNOKOCTM:

TpebyeTcsa n;A LIMPKYNALMS 3aTBOPHOW XWAKOCTU NPU JaHHOM Tune a0 HetQ (NOAKTIONEHNE "BrayXyIo”)
YNNOTHEHNSA?

KoMmeHTapuu no umpkynauuv Ans nepBUYHOro ynnoTHeHUs Bana:

KommeHTapuu k nogkntodeHuto "Briyxyio":

[lononHuTenbHble KOMMeHTapun/uHdopmauns o Bawen cucteme:

HaTta: Larta:

MpenctaButens komnaHun Grundfos MpepctaButens kNneHTa

Mpumeuyanue: Cm. Grundfos Product Center (http://product-selection.grundfos.com). Hangute nHtepakTnsHbIn
OMPOCHbIV NNCT, BbiNONHMB nouck 98150787. JInct MoXXHO pacnedaTaTb.
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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, od. 512
Ten.: (843) 567-123-0, 567-123-1,
567-123-2

e-mail: kazan@grundfos.com

KemepoBo

650066, r. Kemepogo,

np. OkTabpbekun, 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./dakc: (391) 274-20-18, 274-20-19
e-mail: krasnoyarsk@grundfos.com

Kypck

305035, . Kypck,

yn. QHrenbca, 8, od. 307
Ten./cpakc: (4712) 733-287, 733-288
e-mail: kursk@grundfos.com

70271234 1219

B03MOXHbI TEXHUYECKIE U3MEHEHUS.

HwxHun HoBropopg

603000, r. HwkHun Hosropog,

nep. XonogHuin, 10 A, od. 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

dakc: (383) 249-22-22

e-mail: novosibirsk@grundfos.com

Omck

644099, r. Omck,

yn. IuTepHaumoHaneHas, 14, od. 17
Ten./dakc: (3812) 94-83-72

e-mail: omsk@grundfos.com

MepmMb

614000, r. Mepmb,

yn. MoHacTblpckas, 61, od. 311
Ten./dakc: (342) 259-57-63,
259-57-65

e-mail: perm@grundfos.com

MeTpo3saBopck

185003, r. MeTpo3aBoack,

yn. KanuHuHa, a. 4, 0o.203
Ten./dakc: (8142) 79-80-45

e-mail: petrozavodsk@grundfos.com

PocTtoB-Ha-[loHy

344011, r. PocTtoB-Ha-[oHy,
nep. JonomaHoBckuu, 70 O,
BLl «IBapgenckuiny, 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, 4 aT.,
OL, «ben MNnasay,

Ten./dakc: (846) 379-07-53, 379-07-54
e-mail: samara@grundfos.com

CaHkT-lNeTepbypr

195027, r. CankT-leTepbypr,

np. MuckapeBckui, 2, kopnyc 2, nutep LL,
BL| «BeHnya», od. 826

Ten.: (812) 633-35-45

Pakc: (812) 633-35-46

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. XykoBsckoro, 58, oduc 306
Ten.: (4872) 25-48-95

e-mail: tula@grundfos.com

TroMeHb

625013, r. TOMEHb,

yn. MNepmsakoBa, 1, cTp. 5,

BLl «Ho6enb-Mapk», odouc 906
Ten./dakc: (3452) 494-323
e-mail: tyumen@grundfos.com

Yoda

Ona noutsl: 450075, 1. Yoa,

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. XabapoBsck,

yn. 3anapwuHa, 53, od. 44

Ten.: (4212) 707-724

e-mail: khabarovsk@grundfos.com

YenabuHck

454091, r. YensbuHck, yn. EnbkuHa, 45 A,
ocp. 801, bL| «<BUIMP»

Ten./dakc: (351) 245-46-77

e-mail: chelyabinsk@grundfos.com

fApocnaBnb

150003, r. Apocnaenb,

yn. PecnybnukaHckas, 3, kopn. 1, ogp. 205
Ten./cakc: (4852) 58-58-09

e-mail: yaroslavi@grundfos.com

MwuHck

220125, r. MuHcK,

yn. lWadapHsaHckas, 11, od. 56, BLL «MopT»
Ten.: (375 17) 286-39-72/73

dakc: (375 17) 286-39-71

e-mail: minsk@grundfos.com

Anmartbl

050010, r. AnmarTsl,

MKp-0H Kok-Tobe, yn. Kbi3 )Kubek, 7
Ten.: +7 (727) 227-98-55

Pakc: +7 (727) 239-65-70

e-mail: kazakhstan@grundfos.com

Hyp-CynTaH

010000, r. Hyp-CynTaH,

yn. MannuHa, 4/1, og. 106
Ten.: +7 (7172) 69-56-82
Pakc: +7 (7172) 69-56-83
e-mail: astana@grundfos.com

ATtbipay

060009, r. Atbipay,

yn. Abas, 12 A

Ten.: +7 (7122) 75-54-80
e-mail: atyrau@grundfos.com

Yctb-KameHoropck

490002, r. YcTb-KameHoropck,
yn. BuHorpaposa, 29

Ten.: +7 (7232) 76-39-15

Pakc: +7 (7232) 76-39-15
e-mail: oskemen@grundfos.com

PACIMNPOCTPAHAETCA
BECMNATHO

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.

© 2019 Grundfos Holding A/ S, Bce npaBa 3aLUMLLEHbI.

www.grundfos.ru
www.grundfos.by
www.grundfos.kz
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