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1. YKa3aHunsa no TexHMKe 6e3onacHoOCTH

1.1 O6wme cBegeHun

MacnopT, pykoBOACTBO MO MOHTaXy W 3KChnyaTauuu, fanee no
TEKCTY - PYKOBOACTBO, COAEPXMUT MPUHLMNUANbHbIE YKa3aHus,
KOTOpble AOMKHbI BbINOMHATLCA NPU MOHTaXe, aKcnnyatauumn

N TEXHUYECKOM 0bcnyxumBaHuu. [NoaToMy nepes MOHTaXOoM

1 BBOAOM B 3KCMnyaTaLMio OHM 06513aTeNbHO AOMKHbI ObITb
n3yyeHbl COOTBETCTBYHOLMM 06CNYXMBaKOLWMM NePCoHanom unm
notpebutenem. PykoBoACTBO JOMKHO MOCTOSAHHO HAXOAUTLCS Ha
MecTe akcnnyaTauuu obopyaoBaHus.

Heobxogmmo cobniogaTb He Tonbko 06wue TpeboBaHns no
TexHuke 6esonacHoCTW, NpuBeAeHHble B pasfene "YkazaHus

no TexHuke 6es3onacHocTn", HO 1 cneunanbHble yKa3aHus no
TexHuke 6esonacHOCTW, NPUBOAMMbBIE B APYTUX pasfdenax.

1.2 3HayeHue CUMBOJIOB U Haagnucen

YKkazaHusl, NOMeLLeHHble HENOCPEeACTBEHHO Ha 060pyaoOBaHMM,

Hanpumep:

* CTperka, ykasbiBaloLasi HarnpaBneHve BpalleHus,

+ 00603HayeHne HanopHoro naTpybka Ans nogayn
nepekaynBaemMon cpeapbl,

OOMMKHbI cobritogaTbesl B 0683aTeNbHOM NOpsiAKE Y COXPAHATLCS

TakK, YTOObl MX MOXHO ObIfIO NpoynTaTh B NM0O6ON MOMEHT.

1.3 KBanudmkauma m obyuyeHue ob6cnyxuBarowero
nepcoHana

MepcoHan, BbINOMHSOLWNIA IKCNyaTauuio, TEXHNYeckoe
obcnyxmBaHWe 1 KOHTPOSbHbIE OCMOTPBI, @ TakKe MOHTax
o6opynoBaHNS AOMKEH MMETb COOTBETCTBYHOLLYIO BbINOMHAEMON
paboTe kBanudukauuo. Kpyr BonpocoB, 3a KOTopble NepcoHarn
HeceT OTBETCTBEHHOCTb M KOTOPbIE OH AOIMKEH KOHTPONMPOBaTh,
a Takke obrnacTb ero KomneTeHLMN AOIMKHbI TOYHO OnpeaensaTbes
notpebutenem.
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1.4 OnacHble nocneacTBUA HecobGnoaeHUs yKkasaHuUn
Nno TexHUKe 6e30nacHoOCTU

HecobnioaeHve ykazaHuin No TexHUke 6€30nacHOCTU MOXET
nosneyb 3a coboM Kak onacHele NOCNeACTBUS AN 300POBbA

W XWU3HWN YenoBeka, Tak U co3faTb OMacHOCTb ANA OKpy’KatoLlen
cpeabl 1 obopyaoBaHusa. HecobnogeHve ykazaHuii No TEXHUKe
6e30nacHOCTM MOXET Takxe NPUBECTU K aHHYNMPOBAHMWIO BCEX
rapaHTUIHbIX 06513aTenbCTB MO BO3MELLEHMIO yuepba.

B yacTtHocTH, HecobrnitoaeHne TpeboBaHWIn TEXHUKN
6e30nacHOCTV MOXET, Hanpumep, Bbi3BaTb:

* 0TKa3 BaxHeuLWwunx PyHKLMIn obopyaoBaHus;

* HeOeWCTBEHHOCTb NpeanucaHHbIX MeTo4oB TEXHUYECKOTO
06CnyXMBaHUS U PEMOHTA;

* OnacHylo cuTyauuio Ans 300pOBbSA U XU3HM NepcoHana
BCNeACTBUE BO3OENCTBUS ANEKTPUYECKUX UM MEXAHUYECKNX
¢akTopoB.

1.5 BbinonHeHue paboT ¢ coGnoaeHMeM TEXHNUKN
6e3onacHocTHn

Mpu BbINONHEHUU paboT AOMKHbI cobMnoaaTbCs NpUBEAEHHbIE

B laHHOM PYKOBOZCTBE MO MOHTaXy M 3KCNyatauuy ykasaHus
no TexHuke 6e30NacHOCTU, CYLLECTBYOLNE HALUOHaTbHbIE
npeanucaHnsa no TexHuke 6e3onacHoOCTH, a Takxke nobble
BHYTPEHHME NpeanucaHus No BbINoNHeHuo paboT, akcnnyatauum
obopynoBaHusa 1 TexHUKke 6e3onacHoOCTH, AeNCTByoLMe

y notpeburtens.

1.6 Yka3aHuA no TexHukKe 6e3onacHoOCTU Ans
notpebuTtens unu ob6cnyXxmnsearoLero nepcoHana

+ 3anpeLleHo 4eMOHTMPOBaTbL NMEKLLMNECs 3alUTHbIe
orpaxaeHvs NoABWXHbIX Y3M0B 1 AeTanein, ecnu
obopynoBaHvWe HaxXoOAUTCA B 3KCMyaTaumu.

* HeobxoAMMO MCKMOYNTL BO3MOXHOCTb BO3HUKHOBEHUSI
OMacHOCTU, CBSA3AHHOWN C 3NeKTpoaHepruen (bonee nogpobHo
CMOTPW, NPEANUCaHNSA MECTHbIX dHEProcHabxaroLWwmnx
npeanpuaTnin).

1.7 Yka3aHusa no TexHUKe 6e30MacHOCTU Npun
BbINOJIHEHUN TEXHUYECKOro 06CnyXuBaHUSA,
OCMOTPOB M MOHTaxa

MoTpebutens gomkeH obecneynTb BbINONHEHME BCex paboT

no TeXHU4ecKoMy 0BCMyXMBaHWIO, KOHTPOSbHLIM OCMOTPaM

M MOHTaxy KBannuunpoBaHHbIMU crieymanncramu,
AONYLLEHHBIMY K BbINOMHEHWIO 3TUX paboT 1 B 4OCTAaTOYHON Mepe
03HaKOMIEHHbIMW C HAMU B XOA4e NoApobHOro nsyveHus
PYKOBOACTBA MO MOHTaXy WM aKcnnyaTaumm.

Bce pabotbl 06a3aTenbHO AOMKHBI MPOBOAUTLCS MpU
BbIKNIOYEHHOM obopyaoBaHun. [lomkeH 6e3ycnoBHo
cobniogatbeca NOpsAoK AeACTBUA NPy OCTaHOBKe 060pyAoBaHuMS,
OMMCaHHbIN B PYKOBOACTBE MO MOHTaXy M 3KCnyataunu.

Cpasy e No OkOH4YaHuUM paboT JOMKHbI OblTb CHOBa
YyCTaHOBIEHbI UMW BKIIOYEHbI BCE AEMOHTUPOBAHHbIE 3aLUUTHbIE
1 NpefoxpaHnTenbHble YCTPOMCTBA.

1.8 CamocTosTenbHOe nepeobopynoBaHue u
M3roToBneHue 3anacHbIX y3110B U AeTanen

MepeobopynoBaHne nnn moanduKaLmio yCTPOUCTB paspeLuaeTcs
BbINOJIHSATb TOMbKO MO COMNAacoBaHNI0 C U3rOTOBUTENEM.
dupmMeHHble 3anacHble y3nbl 1 AeTanu, a Takke paspeLleHHble

K MCMNONb30BaHN0 (PUPMOIA-U3roToBUTENEM KOMMMEKTYOLNE
npu3BaHbl 06ECNeYnTb HAOEXKHOCTb IKCMyaTaLuu.
MprMeHeHWe y3roB 1 fetanei Apyrux Npou3BoauTenein MoxeT
BbI3BaTb OTKa3 M3rOTOBUTENSI HECTU OTBETCTBEHHOCTb 3a
BO3HWKLLUME B pe3ynbTaTe 3TOro NOCNeACTBUS.

1.9 HeponycTumble pexumbl aKkcnnyaTauuu

JkcnnyaTaunoHHas HafeXHOCTb NocTaBnsieMoro o6opyoBaHus
rapaHTMpyeTcsi TONbKO B Criyyae NpUMeEHEHUsi B COOTBETCTBUU

€ yHKLMOHamnbHbIM Ha3HayeHnem cornacHo pasgeny "Obnactb
npumeHeHus". MNpegenbHO AOMNYCTUMbIE 3HAYEHUS, YKa3aHHbIe

B TEXHWYECKUX XapaKTepucTukax, AomkHbl 06s3aTensHo
cobniofatbecs BO BCEX Crnyyasx.

2. TpaHCNOPTMPOBKA U XpaHeHue

Mpwn TpaHCNOPTUPOBAHUN aBTOMOBUILHbLIM, XKENE3HOLOPOXHbIM,
BOAHbLIM UM BO34YLUIHbIM TPAHCNOPTOM M3Aenune JOMMKHO ObiTb
Ha[eXHO 3aKpensieHo Ha TPaHCMOPTHBIX CPEACTBAax C Lenbio
npenoTBpaLleHnss CaMonpPOU3BObHbIX NepeMeLLeHiA.

Ycnoeus xpaHeHnsl YCTaHOBOK [10/KHbI COOTBETCTBOBATbL rpynne
"C" roCT 15150.

3. 3HauyeHMe cCUMBOJIOB U Hagnucew

lpedynpexdeHue

Yka3aHusi no mexHuke 6e3onacHocmu,
codepxaujuecsi 8 0aHHOM pykosodcmee no
o6cnyxueaHur U MOHMaXy, HeebINnoJIHeHuUe
KOmopbIX MOXem rnoesie4yb onacHble 051 XU3HU
u 30opoebsi ardeli nocnedcmeusi, cneyuasabHO
ommeyeHbl 06WUuM 3HaKOM onacHocmu o
cmandapmy DIN 4844-W00.

3mom cumeon ebl Halideme psidoM
€ yKkasaHusiMu rno mexHuke 6esonacHocmu,

HeebINoJIHeHUe KOmopbIX Mo)Xem ebl3eamb

omka3 o6opydoeaHusi, a makxe e20
noepexdoeHue.

Psidom ¢ amum cumeosiom Haxodssmcs

pekomMeHOayuu unu YKa3saHusi, obnezyarouwue

pabomy u obecneqyusaroujue HalexXHYyr
akcnnyamayuro o6opydoeaHusi.

4. O6wume cBegeHuns

Hacocbl NB, NBG npeacTtaensitoT coboi LeHTpobexHble
OOHOCTYyMeHYaTble HecaMoBCachIBaloLWME HACOChI C OCEBbIM
BCacCbIBaOLWMM U pagvanbHbIM HanopHbIM naTpyGkamu.

Hacocbl NB cootBetcTBytoT EN 733.
Hacocbl NBG cootsetcTBytoT ISO 2858.



5. NocTaBKa n TpaHCNoOpTUPOBKa

5.1 NocTaBka

Bce cocTtaBnstolme Hacoca, BbIXOASLLEro C 3aBoAa-
M3roToBMTENS, MOABEPraloTCs ncnbiTaHnsaM. Hacoc nogsepraercs
UCMbITAHNSIM Ha COOTBETCTBUE 3asiBIEHHbIM XapaKTepucTUKaM.
MpoTokonbl ncnbITaHnA MoXHO nony4nTe B Grundfos.

5.2 Nogbem n TpaHCNOPTUPOBKA Hacoca
Macca: YkasaHa Ha ynakoBke.

lMpedynpexdeHue
3anpeuwjeHo Nno0OHUMamb HacoCHble azpe2amabl
MowHocmbio cebiwe 4 kBm monbko 3a pbim-
6051mbi anekmpodsuz2amens. Cm. puc. 4.
Hacocbl nogHMMatoTcs ¢ UCNOMb30BaHNEM HEWNOHOBbIX TPOCOB U
ckob nnbo kproka Kak nokasaHo Ha pucyHkax 1-3.

TMO3 3973 1306

Puc. 1 T[lpaBuibHbI cnocob cTponoBku Hacoca 6e3

NNNUTblI-OCHOBaHUA

TMO04 5179 2809

Puc. 2 TpaBuibHbI cnocob cTPOMNOBKM Hacoca ¢
NIMTON-OCHOBAHNEM

o
@
3
™
3
=
=
Puc. 3 paBurbHbI cnocob cTponoBku Hacoca 6e3
asuratens
©0
3
~
~
3
8
=
=
Puc. 4 HenpaBunbHbIi cnocob cTponoskn Hacoca
6. O6o3Ha4yeHue
6.1 3aBoackas Tabnuuka
Type gruperes XX
1—[NB 32-125.1/142 AE-F-1-A-E-S-BAQE \
2 Model[B 96126252 P2 0612 0001 \ ®
3 234 |m¥hH[ 226 |m n[2900 |min’ ~
. 16/120 |bar/°CunMEI2[ 0.70 |np| 68.8 |%% g
Made in Hungary \/e CE 5 8
5 /’ 0
o
7 8 9 g
Puc. 5 [pumep 3aBoackor Tabnuyku Hacoca NB
YcnoBHble 0603Ha4YeHus
Mos. HanmeHoBaHue
1 Tunosoe 0603HaveHne
2 Mogenb
3 Pacxopn
4 Makc. gaBneHune/Temneparypa
5 CTpaHa — 13rotoBuTternb
6 YacToTa BpalleHus Bana Hacoca
7 Hanop Hacoca
8 MuHumanbeHbii KN4
9 'mapasnuyeckun Kr Hacoca B Touke

ontumanbsHoro Krpj
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6.2 PacwucgpoBka TMNOBOro o603Ha4yeHus

Mogens B

Mpumep 1 (kOHCTPyKUMA Hacoca B cooTBeTcTBMU ¢ EN 733)

Mpumep 2 (KOHCTPYKLMA Hacoca B cooTBeTCTBUM C ISO 2858)

TunoBou psag

NB 32 -125 A1

NBG 125 -100 -160

HomuHanbHbIM AMameTp BcacbiBarowwero naTtpyoka

HomMuHanbHbIM AMameTp HaNnopHoro naTpy6ka

HomuHanbHbIM AMameTp paboyero koneca (Mm)

MoHuxeHHasn npou3BoaUTENIbHOCTb = A

®dakTuyeckun guameTp paboyero koneca (Mm)

142 AE F 1 A E S BAQE

/160-142 A F 2 N K S DQQK

PacwwudpoBka TMnoBoro o603Ha4yeHus (gonyckaeTrcs coyeTaHue KogoB)

A
B
C
D
E

F
S
X

CTaH,ElapTHOe nucnosnHeHne

Mepepa3mepeHHbIi anekTpoaBUraTens

Bes ane KTpoaBuratens

Kopnyc Hacoca Ha onopax

YTBepxaeHHbI cornacHo ATEX, ¢ cepTudukaTom mnm ot4eToM O NpOBEeAeHNU
ncnbiTaHuin ATEX Btopoit cumeon B 0603HadYeHnmn Hacoca E

VMcnonHeHue ¢ NNMTONW-OCHOBaHUEM

C perynmpoBoYHbIMU NriacTUHaMu

CneuuanbHoe ucnonHeHne (ecnm TpeGyemoe NCnonHeHne He COOTBETCTBYET I'Iepe‘-IVICl'IeHHbIM)

CoepguHeHue ¢ Tpy6onpoBoaom

E ®naxey u3 tabnuubl E, coorBetctBytowmin AS 2129

F ®naneu DIN, cooTtBetcTBytowmii EN 1092-2

HOonycTtumoe paBneHue Ha cpnaHuyax (PN - HOMMHanbHoe AaBneHue)

1 10 6ap
2 16 6ap

MaTtepuanbi

Kopnyc Hacoca PaGouee koneco KomneHcauuoHHoe konbuo Ban

A EN-GJL-250 EN-GJL-200 BpoHsa/naTyHb 1.4301/1.4308
B EN-GJL-250 Bporsa CuSn10  BpoHsa/naTyHb 1.4301/1.4308
C EN-GJL-250 EN-GJL-200 BpoHsa/natyHb 1.4401/1.4408
D EN-GJL-250 Bporsa CuSn10  BpoHsa/naTyHb 1.4401/1.4408
E EN-GJL-250 EN-GJL-200 EN-GJL-250 1.4301/1.4308
F  EN-GJL-250 Bporsa CuSn10  EN-GJL-250 1.4301/1.4308
G EN-GJL-250 EN-GJL-200 EN-GJL-250 1.4401/1.4408
H EN-GJL-250 Bporsa CuSn10  EN-GJL-250 1.4401/1.4408
K 1.4408 1.4408 1.4517 1.4401/1.4408
L 14517 1.4517 1.4517 1.4462
M 1.4408 1.4517 1.4517 1.4401/1.4408
N 1.4408 1.4408 :i‘rf’;}c’H*"e:V‘g;e(erf;;lg;“‘;'M 1.4401/1.4408
P 1.4408 1.4517 :ﬁﬁ:g;’éﬂe{gfﬁg@;‘“ 1.4401/1.4408
R 1.4517 1.4517 :g‘rf’;"H';:MVer;e(”G’f:;lg;%‘;'M 1.4462
S EN-GJL-250 1.4408 BpoHsa/naryHb 1.4401/1.4408
T EN-GJL-250 1.4517 BpoH3a/natyHb 1.4462
X Cneu,waanoe uncnonHexHne

Pe3nHoBble KOMNNEKTylOLWMe B Hacoce

MaTepuan KonbLeBOro ynnoTHEHUs kopnyca Hacoca

E

X 2 X T

\Y

EPDM
FXM (Fluoraz®)
FFKM (Kalrez®)

FEPS (TednoHoBoe konbLieBoe yNnoTHEHNE NOKPbITOE CUITMKOHOM)

HNBR
FKM (Viton®)

YnnotHeHue Bana

S OpawvHapHoe ynnoTHeHue

Kog ans mexaHuyeckux n PEe3NHOBbLIX COCTaBNAKLWNX YNNOTHEHUA Bana




B npumepe 1 nokasaH Hacoc NB 32-125.1 ¢ gaHHbIMK
XapakTepuCcTMKaMu:

*  MOHWXEHHas MPON3BOANTENBHOCTb
* paboyee koneco 142 Mm
+ 6asoBoe MCMofHeHne

* YTBepxaeHHbIn cornacHo ATEX, ¢ ceptudmkatom mnum

0oT4YeTOM O nNpoBefeHun ucnoitTaHun ATEX
*  ®naHubl Tpy6HOro coeanHexms no DIN EN 1092-2
* 10 6ap, gonycTMMoe AaBneHue Ha naHue
*  YyryHHbIN Kopnyc Hacoca EN-GJL-250
* yyryHHoe pabouee koneco EN-GJL-200,
* BpoH30BOE/NAaTyHHOE KOMMNEHCALMOHHOE KOIbLO

* Ban Hacoca u3 Hepxasetollen ctann EN 1.4301/1.4308

* KOmnbLEeBOE YNMOTHEeHMe KpbIlKu Hacoca u3 EPDM
* OAMHapHOe YNIoTHeHWe Bana
* CcynnoTHeHuem Bana n3 BAQE.

6.2.1 BykBeHHble 0603Ha4YeHUA YNNOTHEHUA Bana

Mpumep: 10 = BAQE B A Q

Tun ynnoTHeHuA Bana

HecbanaHcnpoBaHHOE KOmnbLieBOE
A ynnoTHEeHWe C XeCTKOW cucteMon
nepegayv KpyTsiLLero MOMeHTa

B PesnHoBoOe cunbdoHHOE ynnoTHeHne

KonbLeBoe ynnoTHeHue,
cbanaHcupoBaHHoe

CunbdoHHOE ynnoTHeHne Tuna B ¢

G yMeHbLUEeHHOW Nnowanbio KOHTaKTHON
NMOBEPXHOCTU

CbanaHcupoBaHHOE KapTpuaKHoe
ynrnoTHeHne

H

MaTtepuan NOABUXHOMN YacTn ynnoTHeHus

padhuT, ¢ nponuTKoN mMeTaniom
A (v3-3a cogepxaHus CypbMbl UCMOMb30OBaHNE
ONS NUTbEBOW BOAbl HE peKoMeHAyeTCs)

B Tpadut c nponnTKOi N3 NCKYCCTBEHHOW CMONbI
Q Kapbua kpemHus

MaTtepuan HenoABWXHON YacTn ynnoTHeHuUsA

pachuT, ¢ nponuTKOoN MeTannom
A (n3-3a copepxaHusi CypbMbl UCMOMb30BaHWeE ANs
NUTbLEBOW BOAbI HE PEKOMEHAyeTCS)

B TpaduT c nponuTKOM U3 NCKYCCTBEHHON CMOnbI
Q Kapbug kpemHus

MaTepMan, BCcnomMmoraTtesibHoe ynjioTHeHue u
Apyrue pe3nHoBble geTarnin U KoMmnrnekTywuwue,
KpomMe KOMNeHCaunoHHOro Konbua
E EPDM
FKM (Viton®)
FXM (Fluoraz®)
FFKM (Kalrez®)
HNBR

C XX 1<

13 TecrnoHa

MogswxHoe konbLo n3 FFKM 1 HenoaBmxkHoe Konbuo

JononHuTenbHasa nHdopmMaLlmsa OTHOCUTENbHO CBONCTB
pasnuyHbLIX MaTepuanos YNOTHEHWA Bana npuBeaeHa B

6pouwitope "NB, NBG, NK, NKG, NBE, NBGE, NKE, NKGE -

Custom-built pumps according to EN 733 and ISO 2858".

B npumepe 2 nokasaH Hacoc NBG 125-100-160 ¢ gaHHbIMuK
XapakTepuCcTMKaMu:

160-142 mm, kOHU4Yeckoe paboyee koneco

6a3oBoe UCMONHEHNE

dnaHubl Tpy6Horo coeanHenus no DIN EN 1092-2
16 6ap, gonycTnumoe fgasrneHune Ha dnaHue

Kopnyc Hacoca u3 HepxaBetolen ctanu, EN 1.4408
pabouee koneco n3 Hepxasetowlen ctanu EN 1.4408

KOMMEHCALMOHHOE KOMbLO U3 TedrioHa ¢ yrnerpadutHbIM

HanonHeHnem (Graflon®)

Ban u3 Hepxaeetowen ctanm EN 1.4401/1.4408
KOMbLIEBOE YNITOTHEHNE KpbILKK Hacoca s FFKM
OAWHapHoe yNnoTHeHvWe Bana

DQQK kog maTepuana ynnoTHeHuUs Bana.

Pycckum (RU)
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7. O6nacTn npMMeHeHus

7.1 MepekaunBaemMble XUAKOCTU

YucTtble ManoBA3Kne HeB3pbIBOONACHbIE XUAKOCTH 6es
TBepObIX Unn ANUHHOBOJIOKHUCTbLIX BKITIOYEHUN.
[MepekaymnBaemas XNOKOCTb HE JOMKHA ObITb XMMUYECKN
arpeccumBHOM NO OTHOLLEHUIO K MaTepuanam getanen Hacoca.

8. YcnoBusa akcnnyatauuun

8.1 TemnepaTypa oKpyatowen cpeabl U BbiCOTa Hapg,
ypOBHEM MoOpS

TemnepaTypa oKpyXKatoLleln cpeabl 1 BbiICOTa YCTAHOBKM Hag
YPOBHEM MOPSI SIBNSAOTCS BaXXHbIMU pakTopamu,
onpeaensitoLwnmMmn cpok cry6bl anekTpogBuraTens, NoCKonbky
OHUW BO34ENCTBYHOT Ha MOALUMMHUKA U N3OMALUNOHHYIO CUCTEMY.
Ecnu Temnepatypa okpyxatoLlen cpeabl npesbillaeT
pEKOMEHAOBaHHYI0 MaKCUMarbHY TemMnepaTtypy unm
MaKCMMarnbHY0 BbICOTY Ha YPOBHEM Mops (CM. puc. 6)
ABuraTernb He JOMMKEH MOMHOCTbIO HarpyaTbCcs BCreacTBue
HW3KOW MAOTHOCTU U CBSA3AaHHOIO C 3TUM HEegoCTaTO4HO
ahbekTnBHOro oxnaxaeHus. B Takmx cnyyasx Heobxogmmo
MCnonb30BaTh ANeKTpoABuraTenb ¢ 6onbLuen BbIXO4HON
MOLLHOCTbHO (NepepasMepeHHbIV aneKTpoaBuraTens).

P2
[%]

100 — SN
90 ~7
80 1

70 N

60

50

Q
=)

[/
/N

20 25 30 35 40 45 50 55 60 65 70 75 80
t[°C]

T T T T
1000 2250 3500 4750 m

TMO4 4914 2209

Puc. 6 MakcumanbHasi MOLIHOCTb ABUraTens 3aBucuT ot
TemMnepaTypbl OKpy’KatoLLiei cpedbl U BbICOTbl Hag
YPOBHEM MOPS.

YcnoBHble 0603Ha4YeHus

MNos. OnucaHue
1 0,25 - 0,55 kBT anekTpogsuratenu MG
2 0,75 - 22 kBTt anekTpoasuratenn MG (IE2/IE3)
0,75 - 450 kBT anektpoasuratenn MMG-H (IE2)
3 0,75 - 462 kBT anektpogsuratenu Siemens (IE2)

Mpumep: Hacoc c anektpoasuratenem 1,1 kBT, IE2 MG:

Ecnu Hacoc ycTaHOBNEH Ha BbICOTE Hag YypoBHEM mMops 4750 M,
Harpyska He fofxHa npesbiwaTb 88 % OT HOMWHAaNbLHOWN
mowHocTw. [MNpu TemnepaTtype okpyxatwei cpeapl 75 °C,
Harpyska Ha aneKTpoaBuraTenb He AOMkHa npesbiwaTtb 78 % oT
HOMUWHanNbLHON MoLHOCTW. Ecnn aBuratens yctaHoBneH Ha
BbicoTe Gonble 4750 M Haz ypoBHEM Mopsi Npu Temnepatype
oKpyxatolen cpeabl 75 °C, Henb3sa akcnnyaTMpoBaTb
anekTpogBuraTenks ¢ Harpy3kon 6onblie 88 % x 78 % = 68,6 % ot
HOMUWHaNbHON MOLLHOCTMU.

8.2 TemnepaTtypa XUAKOCTHU

oT -25 °C go +140 °C.

MakcumanbHasa TemnepaTtypa nepekaymBaeMoi XuakocTu
ykasaHa Ha 3aBofckoi Tabnuyke Hacoca. [lnanasoH 4ONyCTUMbIX
TemnepaTtyp 3aBWUCUT OT TUMNa BbIGPAHHOIO YNNOTHEHNS Bana.

B cooTBETCTBMU C MECTHLIMW HOPMaMu 1 NpasunaMu Ans
HaCOCOB, KOPMYC KOTOPbIX M3roToBneH 3 yyryHa EN-GJL-250,
TemnepaTypa nepeka4ynBaemMon XugKkoctn MoxeT bbiTb
orpaHunyeHa +120 °C.

8.3 Makc. paGouee gaBneHue

Makc. paboyee naBsneHune
(BaBneHune Bbile aTMOCepHOro)

— [laBneHne B Hacoce

TMO04 0062 4907

— [JaBneHne Ha Bxoge
Puc. 7 [aBneHue B Hacoce

CymMa faBneHus Ha BXofe Hacoca 1 JaBneHune Hacoca npu
HyneBoW nogaye AoMxHa 6bITb BCerga Huxe MakcMmarnbHO
ponyctumoro paboyero AaeneHus (p), Ha KOTOpoe paccymTaH
Kopnyc Hacoca. PaboTa Ha 3akpbITyto 3aABUXKY AaeT
MaKCUMMarnbHOe AaBfieHne HarHeTaHus.

8.4 MuH. naBneHue Ha Bxoae

Mpu MUHMManNbLHOM AaBrieHUn BcacbiBaHUS HeoBXxoanMo
cneanTb, YToObl He BO3HUMKana kaBuTauus. KaButauma Moxer
BO3HUKHYTb MpW Creayowmx yCrnoBusx:

¢ Temnepatypa XUOKOCTU BblCOKad,

* pacxof 3Ha4MTeNbHO Bbille HOMUHANbHOIO pacxoAa Hacoca
(paboyasi Touka HaxoAUTCA B MPaBOM YacTW XapaKTepUCTUKN
Hacoca),

* HacoC yCTaHOBMEH BbllLE YPOBHSI NepeKaynBaemMon XUaKocTH,

* HebnaronpusiTHble YCNoBUSi BCacbiBaHUSA
(BnuHHBIN TPyGOnpoBoa

* unu Tpy6onpoBog ¢ 6oNbLUMM KONMYEeCTBOM M3rMGOB U Ap.
MECTHbIX CONPOTUBINEHWI)

* HU3Koe paGoqee pasneHune.

8.5 Makc. gaBneHue Ha Bxoge

CymMMa [aBneHus Ha BXo[e Hacoca v AaBneHue Hacoca npu
HyneBoW nogaye AofkHa GbiTb BCerga Huxe MakcumarnbHO
fonyctumoro paboyero AaBneHus (p), Ha KOTopoe paccynTaH
Kopnyc Hacoca. Pa6oTa Ha 3akpbITylo 3aBUXKY AaeT
MaKcuManbHoe OaBneHne HarHeTaHus.

8.6 MuH. pacxop

Hacoc He gonxeH paboTaTb Ha 3aKpbITyl0 3a4BUXKY.

370 BbI3bIBAET NOBbLILIEHNE TeMMNepaTypbl U obpa3oBaHMe napa B
Hacoce. Kpome Toro, nog BO3gencTBNEM HanpsiKeHUst unu
B1Bpaunm Ban MoxeT ObiTb NOBPEXAeH U BO3HUKHET 3p03usi
pabouero koneca, YTo COKpPaTUT CPOK Cry>XObl NOALLUMHUKOB U
noBpeauT canbHUKOBbIE HAOMBKN N MEXaHUYeckoe ynroTHeHne
Bana. MNMocTosHHbIN pacxoq fomxkeH 6biTb He MeHee 10 % oT
MaKkcuMMarnbHoro pacxoga. lNMotpebnsieMblil TOK ykasaH Ha
3aBO/ACKOW Tabnuyke ¢ HOMUHANbHBLIMU AAHHBIMK Hacoca.



8.7 Makc. pacxon

MakcumanbHbIn pacxoq He O0J1KeH npeBbllaTbCAd, UHa4Ye MOXeT
BO3HUKHYTb PUCK BOSHUKHOBEHUA KaBUTaUUN U Neperpyskn.

MakcumanbHbI pacxod MOXHO paccyuTatb nnbo ¢
MCrnornb30BaHNEM NPOTOKOMNOB MUCNbITaHWI C paboynmmn
XapakTtepucTvkamu, nnbo ¢ NOMOLLbIO KPMBbIX-XapaKTepUCTHK,

npu nogbope Hacoca B WebCAPS.

m}

MwuH. pacxog

e

H HEG 50-32.180/183, 80 Hz
Pumped liguid = Water
Liguid temperature = 20 'C
Density = 1000 kgim?

Makc. pacxop

TMO5 2444 5111

o L 10 15 n s

30 Q)

Puc. 8 T[pumep us WebCAPS c ykasaHMeM MUHUMATbLHOIO U

MakcumMarsnibHOro pacxoga

8.8 YnnoTtHeHus Bana

Pabouun gnanasoH ynnoTHEeHWU Ans OBYX OCHOBHbIX 3aJay: nepekavvBaHne Boabl

UMW OXNaxaatoLen XUAKOCTH.

YnnoTtHeHusa onsa paﬁOTbI npun Temnepartype ot 0 °C v BbllLUe B OCHOBHOM MOAXOAAT
Ana nepekadnBaHua BoAbl, B TO BpeMA KakK ynioTHeHUA Ona pa6OTbI npu

TemnepaTypax Huxe 0 °C npeaHasHayeHbl AN OXNaXKAaoLWNX XXMOKOCTEN.

MpuMeyaHue: He pekomeHayeTCst 9KCNIyaTUpoBaTh YNIIOTHEHNUS NPU
MakcuMarnbHON TemMnepaType 1 AaBrieHUn, MOCKOMbKY B TAaKOM Cryyae
coKpallaeTcst CPoK cnyx6bl M Neproanyeckn MOXeT BO3HMKATb LLYM.

OunameTp ynnoTHeHus Bana, Mm NB, NK 28, 38 48 55 60
d5 [mm] NK 24,32 42 48 60
Tun ynnoTtHeHuA Bana ynnothutenkHbie Pe3uHa Koa Auanazon Makc. aaBneHue [6ap]
NOBEpPXHOCTH Temnepartyp
AQ EPDM BAQE or0°Cpo+120°C 16 16 16 16
AQ FKM BAQV ot 0 °C po +90 °C 16 16 16 16
Pe3nHoBoe CUNbdOHHOE BQ4 EPDM BBQE or0°Cpo+120°C 16 16 16 16
ynnotHeHue. Tun B, BQ; FKM BBQV o710 °C go +90 °C 16 16 16 16
@ HecBanaHcuposaHHoe Q4B EPDM BQBE or0°Cpo+140°C 16 - - -
Q1Q4 EPDM BQQE o10°C pgo+90°C 16 16 16 16
Qq1Q4 FKM BQQV o1 0°C pgo +90 °C 16 16 16 16
PesnHoBoe cunbhoHHoe Q1Qq EPDM GQQE or-25°Cpno+90°C 16 16* 16* 16~
ynnoTHeHve. Tun B,
HecbanaHcMpoBaHHOE C
yMeHbLUEHHON paBoyel QqQq FKM GQQV or-20°Cpo+90°C 16 16* 16* 16*
NOBEPXHOCTbLIO
QA EPDM AQAE or10°Cpo+120°C 25 25 25 25
HecGanaHcnposaHHoe QA FKM  AQAV o10°Cpo+90°C 25 25 25 25
6 ;‘;‘l‘:ﬂgﬁﬁ%’:x;:e::;egaqM Q,Qq EPDM AQQE or0°Cpa0+90°C 25 25 16 16
i oY TALIOTD MOMEHTS. T A Q,Q; FKM _AQQV or0°Cao+90°C 25 25 16 16
) HecbanaHcupoBaHHoe QQq HNBR AQQX ot 0°C o +90°C 25 25 16 16
QQq FFKM  AQQK o1 0°C go +90 °C 16 16 16 16
AQg FXM DAQF or0°Cpo+140°C 25 25 25 25
a C6anaHcMpOBaHHOE KObLIEBOE QeQsg EPDM DQQE o10°C no+120°C 25 25 25 25
YMNOTHEHWNE C NPY>XUHOW CO QeQg FKM DQQV ot 0°C go +90 °C 25 25 25 25
z CTOpOHBI aTMoceps!. Tun D QQs HNBR DQQX or0°Cpgo+120°C 25 25 25 25
QsQg FFKM DQQK otr0°Cpo+120°C 25 25 25 25

* He 6onee 60 °C.

Pycckum (RU)
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9. Hacoc 6e3 anekTpoaBurarens

9.1 MoHTax 3aneKkTpoABUratens Ha kopnyc Hacoca 6e3
onop

Hacocbl nocTaBnsAwTCA C yCTAHOBMEHHON TPaHCNOPTUPOBOYHOM
ckoboW, 3almiLatoLlen ynnoTHeEHE Bana OT NOBPeXAEeHN BO
Bpems TpaHcnopTupoBku. Mpu ycTaHOBKe anekTpoaBuraTens
Heobxoanmo cobniogaTb NocneaoBaTenbHOCTL AENCTBUN,
NMOKa3aHHYH HUXeE.

TMO05 3327 1212

1. CHUMUTE KOXYX MY Tbl U ocnabbTe BUHTLI C
LUEeCTUrpaHHON rofioBKOWN Ha Bany.

TMO03 3907 1212

3. 3aTsHuTe BMHTHLI Ha aneKkTpoaBuraTene Cc ykadaHHbIM
MOMEHTOM. CM. HuXe.

M8: 12 + 2,4 Hm
M10: 25 + 5 Hm
M12: 40 + 8 Hwm
M16: 100 + 20 Hm
M20: 150 + 30 Hm
M24: 200 + 40 Hwm

10

2. YcTaHOBUTb Hacoc Ha anekTpoasuraTtens.

= ‘.-:w-%——.//ij

%

4. CHvMuTE rainky, wanby n TpaHCNOPTUPOBOYHYH CKODY.

TMO03 3906 1212

TMO03 3908 1212



T

5. HaxaTtb Ha pe3bboByio TpybKy, 4ToObl yOeauTbcs, 4To Ban
HaxoAMTCsl B HUXKHEM MOMOXEHWU.

7. HaHecTu Ha pe3bby v BUHTBI cMa3ky Loctite 243. 3aTaHyTb
BVHTbI C TPebyemMbiM MOMeHTOM. CM. Huxe.

M5: 6 £ 2 Hwm
M6: 8 £ 2 Hwm
M8: 15 + 3 Hm

TMO3 3909 1212

TMO03 3911 1212

8. YCTaHOBUTb KOXYX My(dTbl. 3aTsHYTb BUHTbI C TpEDYyEMbIM
MOMeEHTOM. CM. HMXe.

M5 x 10 mm: 6 £ 2 Hm

TMO03 3910 1212

TMO03 3912 1212

11
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9.2 MoHTax aneKkTpoaBuraTens Ha Kopnyc Hacoca ¢
onopamm

Hacocbl nocTaBnsaoTCs ¢ yCTaHOBMEHHON TPAHCNOPTUPOBOYHOM
ckobon, 3awuLatoLLert ynnoTHeHWe Bana oT NOBPeXAeHUn Bo
BpeMsi TpaHCNOPTUPOBKK. MNpu ycTaHOBKe anekTpoaBuUrartens
Heobxoanmo cobniogaTh NocneaoBaTenbHOCTb AENCTBUN,
noKasaHHyIo HUXe.

1. CHMMUTE KOXYX MydThl U 0crnabbTe BUHTLI C
LIEeCTUrpaHHOW rofioBKOW Ha Bany.

3. 3arsiHuTe BMHTLI Ha aneKkTpogBuratene ¢ ykasaHHbIM
MOMEHTOM. CM. HUMXe.

M8: 12 + 2,4 Hwm
M10: 25 + 5 Hm
M12: 40 + 8 Hwm
M16: 100 £ 20 Hm
M20: 150 £ 30 Hm
M24: 200 £ 40 Hm

12

TMO3 3913 1206

TMO3 3914 1206

2. YcTaHoBUTe Hacoc ¢ Topua anekTpoasuraTens u ¢
ycunuem coegmnHnTe X BMecTe.

4. CHuMUWTE ranky, Wwarnby 1 TpaHCNOPTUPOBOYHYHO CKOOY.

TMO03 3905 1206

TMO3 3915 1206
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6. CHATb pe3bboByto TpyOKy.

pe3bboByto TPy6Ky, 4TOObI y6EeanTLCS, YTO Ban

TpebyeMbim

XKYX MydThbl. 3aTAHYTb BUHTbI C

eHTOM. CM. Huxe.

Ky Loctite 243. 3ataHyTb

b0y 1 BUHTBI cMa3
.CMm. H
M5: 6 + 2 Hwm

pe3

HaHecTtn Ha

7.

nxe.

BUHTbI C TPebyeMbiIM MOMEHTOM

M5 x 10 mm: 6 £ 2 Hm

M6: 8 £ 2 Hwm

M8: 15 + 3 Hm

13
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10. MoHTaX HacocoB

10.1 NMpoBepkn, BbINOMIHAEMbIe Nepea Havyanom
MOHTaxa

Moapsaguvk gomkeH npoBepuTb 0O60pPyAOBaHME Mpu NOCTaBKe U
y6eauTbcs B TOM, UTO OHO XPaHUTCS B YCMOBUSAX, UCKIOYAKOLLNX
ero Koppo3suio 1 nospexaeHune. Ecnu go Beoga obopyaosaHus B
aKcnnyatauuio nponget 6onee wecTtn mecsaues, He0bxogMMo
HaHeCTU COOTBETCTBYOLLEE aHTUKOPPO3NOHHOE NOKPLITUE Ha
BHYTpPEHHME JeTanu Hacoca.

MpuMeHsieMoe aHTUKOPPO3MOHHOE MOKPLITUE HE JOSMKHO
paspyluaTb pe3suHOBbIE AETANN, C KOTOPLIMU OHO KOHTaKTUPYET.

AHTUKOPPO3NOHHOE MOKPLITUE AOMKHO NErKo yaansTbes.

YT106b! 3aLUUTUTL HACOC OT NPOHUKHOBEHWSI B HETO BOAbI, MbINH,
rpsi3an 1 T.M., BCE OTBEPCTUS AOMKHbI ObITb 3arnyLleHbl BNIOTb 40
MOMeHTa NoAknYeHnst TpybonpoBoaoB. 3aTpaTthl HA 4EMOHTaX
Hacoca BO BpeMsi NyckoHanago4Hblx paboT us-3a Hanuuus
NOCTOPOHHMX 06BEKTOB JOCTATOUYHO BEMNUKM.

MexaHunyeckme ynnoTHeHWs Bana npeacTaBnsioT cobon
npeun3noHHble y3nbl. Ecnu B HegaBHO yCTAHOBEHHOM Hacoce
BbIXOAWUT U3 CTPOSi MEXaHW4eCKoe YNroTHEHUe Bana, 0bbIYHO 3TO
NPONCXOANT B TEYEHME HECKOMbKMX MEePBbIX YAaCOB AKCMnyaTaLuu.
OCHOBHOW NPUYMHON TaKMX OTKA30B ABMSIETCA HEMPaBUIbHbIN
MOHTaX yNioTHeHWI Bana u/unu Hacoca.

[na TpaHCNOPTUPOBKU HAcOC 3akpennseTcs Tak, 4TOGbI HE
A0oNyCTUTb NoBpeXaeHUA Bana U ynnoTHeHNA U3-3a BVI6paLl,VIl7I n
ynoapos. 3ar|peu.leHo nogHMMaTb HacocC 3a Barn.

10.2 Tpe6oBaHNA K MEeCTY YCTaHOBKMU

Hacoc yctaHaBnuBaeTcsi B CyXOM, XOPOLLO NpOBEeTPUBaeMOM
MecTe, rae HeT yrpo3bl MpoMep3aHusi.

lpedynpexdeHue

lpu nepekayueaHuu 2opsiyeli 600kl ciedyem
UCKTI0YUMb 803MOXHOCMb COMPUKOCHOBEHUS
nepcoHasna ¢ 20pA4UMU M08EPXHOCMSAMU.

[ins ocMoTpa u peMoHTa HeobxoAnMOo NpeaycMoTpeTb
cB06OAHOE NPOCTPAHCTBO, MO3BOMSOLEE BbIMOMHUTL AEMOHTaX
Hacoca unu anekTpoasuraTens.

MoHTax Hacoca B BepTUKaNbHOM MOJIOXXEHUU

« [1ns HAcocoB C aneKkTpoaBUraTensMmn MOLLHOCTLIO 0 4 kBT
Heobxoanmo obecneunts 0,3 M cCBOGOAHOIO NPOCTPaHCTBA
Hapg anekTpoaBuraTenem.

« [1na HacocoB ¢ anekTpoaBuraTensiMm MOLLHOCTbIO OT 5,5 kBT 1
Bbile Heobxogmmo obecneunTtb 1 meTp cBO6OAHOMO
npocTpaHCcTBa Hag ABuratenem Ansi nogbeMa Hacoca.

0,25 - 4 kBT 5,5 - 37 kBT
Mﬁ[d& M{ZZ&
0,3m 1M
L] L]

TMO03 4128 1706

Puc. 9 TlpocTpaHcTBO Hag Asuratenem
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MoHTax Hacoca B ropM3oHTaribHOM NOMOXeHUM

« [Insa HacocoB c anekTpodBuraTensiMv MOLWHOCTb0 A0 4 kBT
Heobxoanmo obecneunTb 0,3 M cBOGOAHOIO NPOCTpaHCcTBa
Haj arnekTpoaBuUraTenem.

+ [nsa HacocoB C anekTpoaBMraTensMm MOLHOCTbIO OT 5,5 kBT 1
BbllLe Heobxoaumo obecneunTsb 0,3 M cBoGOAHOIO
npocTpaHcTBa 3a gsuratenieMm n 1 M Hag aABuratenem ans
noabema Hacoca.

* [1ns HacocoB C NANTON-OCHOBaHMEM HeobXoaMMo
npegycMoTpeTh TO e cBo6oAHOe NPOCTPaHCTBO, YTO M ANs
HaCOCOB C 3NeKTpoABUraTenssMu MOLLHOCTbIO OT 5,5 oo
200 kBT.

0,25 - 4 kBT
i 0,3 M —»

5,5 - 200 kBt
1™

8

— ~

U 03m — g

Z / g

Puc. 10 lMpocTtpaHCcTBO 3a ABUratenem

10.3 CoeauHeHue
CTpenka Ha Kopnyce Hacoca nokasbiBaeT HarnpaBneHne noToka
I'IepeKaLWIBaeMOVI XKNOKOCTU.

Mpwn YCTaHOBKe 1 npucoegnHeHnn Hacoca Ban anekTpogsuratens
UM Hacoca MOXeT 3aHumaThb noboe BepTukKanbHoe nunun
roOpn3oHTalrlbHOE NoJfioXXeHne, ogHaKo HUKoraa Henb3sa
yCTaHaBnmMBaTb HaCOC Tak, 4YTOOLI ABUraTens Obin HanpasneH
BHU3.

r0pVI3OHTaJ'IbeIe neKkTpoaBuraTenn Ha nanax goJIKHbl UMEeTb
O0nNoJNTHUTelNbHblE ONOpPbI.

0,25 - 37 kBt

—
= el /

I | D

0,25 - 200 kBt

TMO3 4126 1706

Puc. 11 BapuaHTbl MOHTaxa

PekomeHayeTcst ycTaHOBUTL 3amnopHble BEHTUNM Mo 06e CTOPOHbI
OT Hacoca, 4Tobbl n3bexarb He0H6XOANMOCTU ONOPOXKHEHUS
CUCTeMbI ANst OYUCTKM UK 06CnyXnBaHus.



10.4 dyHpameHT ana Hacoca NB, NBG 6Ge3
NMANUTbI-OCHOBaHUA

Hacoc donxeH ycmanaenueamscs 6
coomeemcmeuu ¢ npueedeHHbIMU danee

ykasaHusimu. Heco6nrodeHue amux ykasaHul
Moxxem npueecmu k c60siM npu 3Kkcnyamayuu u
K noepexoeHuro y3noe u demaneli Hacoca.

Komnanus Grundfos pekomeHayeT ycTaHaBnMBaTb HAcoc Ha
OETOHHbIN PyHAAMEHT, UMEIOLLMIA LOCTAaTOYHYIO HECYLLYIO
CnocoBHOCTL Ans Toro, YTobbl 06ecnevnTb NOCTOSIHHYO
cTabunbHyo onopy Bcemy HacocHoMmy y3ny. OcHoBaHWe JOMKHO
ObITb B COCTOSIHMM nornoLaTs nobbie BUbpaunm, NUHenHbIe
AedopmMaumm 1 yaapHble Harpysku. Ha npakTtuke
npuaepXnBarTCcsa npaBuna, YTo Macca 6€TOHHOIO OCHOBaHNUSA
pormkHa B 1,5 pasa npeBbllwlatb Maccy HaCOCHOW YCTaHOBKM.
[MoBepxHOCTb GBETOHHOrO OCHOBAHMA LOKHA ObITh
ropu3oHTanNbLHON N POBHON.

YcTaHoBUTb Hacoc Ha dpyHAaMeHT 1 3aduKcupoBaThb.
Cwm. puc. 12.

h¢

L¢

B¢

TMO3 4130 1706

Lt

Puc. 12 dynpameHT

dyHaameHT Bcerga JosmkeH 6biTb Ha 200 Mm 6onblue Hacoca B
ANVHY 1 WnpuHy. Cwm. puc. 12.

Macca cdyHaameHTa gorxkHa 6biTe npuMepHo B 1,5 pa3a 6onblue
maccbl Hacoca. MuHumanbeHas BeicoTa pyHaameHTa (hy) moxet
ObITb BbluMCIEHa NO hOpMyne:

he = Myacoc * 1,5
= nacoc T 0
Lt x B X Sgeron

MnoTHOCTb (8) GeToHa 0BbIuHO paBHa 2.200 kr/mS.

B ToM cnyyae,korga BaxHo obecneunTtb BecluymHyto paboTy
obopynoBaHus , Macca dyHaameHTa AorkHa 6biTb B 5 pa3
Gonblue pekomeHgoBaHHoN. CM. Takxke puc. 10.7 MaweHue
subpayull Ha cTp. 19.

10.5 dyHpameHT ansa Hacoca NB, NBG ¢
NNUTON-OCHOBaHNEeM

[aHHbIN pasgen 0THOCUTCS TONMbKO K Hacocam Ha 50 My, Tak kak
NNUTbI-OCHOBaHMA ANns HacocoB Ha 60 My He NpeaycMOTpeEHbI.
Komnanus Grundfos pekomeHayeT ycTaHaBnMBaTh HAcocC Ha
OETOHHbIN PyHAAMEHT, UMEIOLLMIA LOCTAaTOYHYO HECYLLYIO
CnocoBHOCTL Ans Toro, YTobbl 06ecnevYnTb NOCTOSIHHYO
cTabunbHylo onopy Bcemy HacocHoMy y3ny. OcHoBaHWe JOMKHO
ObITb B COCTOSIHMM nornoLaTs nobbie BUbpauun, NUHenHbIe
Aedopmanuu n yaapHbele Harpysku. Ha npakTuke
NpuAepXMBalTCsa Npasuna, YTo Macca 6€TOHHOro OCHOBaHMS
normkHa B 1,5 pasa npeBbllwaTe Maccy HaCOCHOW YyCTaHOBKM.
Pa3smepbl 6eToHHOro dpyHAameHTa AomkHbI 6biTe Ha 100 MM
6onblue Hecyllen pambl No BceMmy nepumeTtpy. Cm. puc. 13.

i —
[kl [I=l 1=]
i i i _
Il P b <
Lt
x
o
3
N
B
X e
x Le é
Z

Puc. 13 ®yHaameHT, X = MuH. 100 mm

MuHumanbHas BeicoTa pyHAameHTa (hg) MOXeT ObiTb BblYMCEHA
no cpopmyne:
mHaCOC x 1'5

hf = e 00000
L¢ % B X Sgeron

MnoTtHocTb (8) 6eToHa ob4HO paBHa 2.200 Kr/mS.

YCTaHOBUTb Hacoc Ha pyHAAMEHT 1 3adUKCMPOBaTb.
Hecywas pama gomkHa nmeTb onopy No Bcen nnowiagau.
Cwm. puc. 14.

il

TMO5 1559 2709

Puc. 14 MNogxopsawmi oyHoaMeHT
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Puc. 15 HenpaBunbHbii dpyHaaMeHT
3
N
3
5
=
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Puc. 16 lnuTa-ocHoBaHWe C OTBEPCTUAMM ANs 3aNMBKN

Mepen Hayanom MoHTaxa Hacoca HeobxoAMMO NOATroTOBUTL
dyHOAMEHT.

Hacocbl NB, NBG ¢ nnnToii-ocHOBaHWEM roToBbl A5si 3anNBKN
LeMEeHTHbIM PacTBOPOM (aHKephbl AN 3anUBKU NpUBapeHb! K
NInTE-0CHOBAHWIO).

[na ABYXNOMOCHBIX KOHCONMbHO-MOHOBNOYHBIX M KOHCOMbHbIX
HacocoB (NKG, NBG) ¢ 2-nontocHbIMUK 3neKkTpoasuraTensamm
MOLLHOCTbO OT 55 KBT nnuta-ocHoBaHue JomkHa ObITh
obsi3aTenbHo 3anuTa 6eToHOM Ans NnpefoTBpalleHus Bubpauuu,
BO3HUKalOLLeN B pe3dynbraTe BpalleHns Bana anekTpoasuratens
N TEYEHUS XKUOKOCTU.

P2 < 45 kBT P2 = 55 kBT
3anueka He

2 nontoca 3anuBka obsizaTenbHa
obsasartensbHa

4 nontoca 3anueka He o6si3aTenbHa

6 nontocoB 3anueka He o6si3aTenbHa

Mopspok aencTBum

1. TNogroToBka hyHAaMeHTa

2. BblpaBHUBaHWE paMbl-OCHOBaHUSA
3. 3anuBka LUeMeHTHbIM pacTBOPOM
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1: NoproTroBka hyHAameHTa

Onsa dpopmupoBaHus xopoliero pyHgameHTa Heobxogmmo
BbIMOMHUTL crneayollee.

dtan [denctBue UnniocTpauus

[ns 3anuBku Heobxoaumo ncnonb3oBaTtb 6e3ycafoyHbI
6eToH. (MpOoKOHCYNbTUPYNTECH C NOCTaBLUUMKOM LLlEMEHTA).
3anuBka pyHAameHTa JorkHa ObiTb CrnoLHOW 6e3
pa3pbiBoB B npegenax 19-32 Mm OT OKOHYaTeNbHOWM
BbICOThI. [1Ns paBHOMEPHOro pacnpegeneHuns
LleMEHTHOro pacTBopa Heo6xoAnMO UCcnonbL30BaTh
BMGponpecchl. Ha BepxHel NoBepXHOCTH hyHAAMEHTa
Heobxogmmo obpasoBaTh rnybokune pudneHns nnm
6opo3abl nepen yknagkon 6etoHa. Torga pacteop
XOPOLLO CXBAaTUTCSI C MOBEPXHOCTbLHO.

Pycckum (RU)

R AN
[ A A A 7

;/jy Mnuta-
£ ﬁ//%)CHOBaHme
OnuHa 6onTa £ L
Hap nnuTon- = ;:/:4: PerynmpoBo4Hbl
dyHOamMeHTHble GONTbl 3anuBakoTCs B 6eTOH. [nuHa ux OCHOBaHuWeM it v/,7) € KNWHbS Unu
AomkHa BbITb AOCTaTOYHOM ANS TOro, YTobbl nocne TonwmHa o ”ﬁ_/'///:/} npoknaaku
2 yKnagku pactBopa, yCTaHOBKM NPOKNA[0K, HUXKHEro MAUTbl- —— v w7, / ‘4~ ocTalTca Ha
dnaHua NAnTblI-OCHOBaHUSA MOXHO Oblfio HageTh Wwanbbl OCHOBaHUS = mecTte
W HaBEpHYTb ranku. Mpunyck
19-32 mm

[NoBepxHOCTb
) pyHOameHTa
ocTaBUTb
LepoxoBaTomn
lWlanba Onopa Tpybyartas BTynka

Ana 3anmekn

TMO03 0190 4707

[Mepen BbipaBHUBAHUEM U 3ANIMBKOM LLEMEHTHbBIM
pacTBOPOM MMANTLI-OCHOBaHWSA (PyHAAMEHT LOIMKEH
MONHOCTbIO 3aTBEPAETh, Ha YTO TPebyeTcsl HECKOMNbKO
OHEen.

2: BblpaBHMBaHMe paMbl-OCHOBaHUA

dtan [dencrtBue UnniocTpauus

MprnNogHATbL NUTY-OCHOBaHME Ha KOHEYHbIN YPOBEHb
19-32 MM Hag 6eTOHHbIM (PyHAAMEHTOM 1 nognepeTb eé
C MOMOLLbIO KNMMHLEB M NPOKNaAokK nog dyHA4aMeHTHbIMU
bonTamu n Mexay HUMU.

TMO04 5183 2809

BbIpOBHATHL NNUTYy-0CHOBaHWe, 4obaenss unu ybupas ms-
nof Heé npoknagku.

TMO4 0489 0708

3aTaHyTb rarkv dyHaaMeHTHelIx 6onToB 4o ynopa B
NMOBEPXHOCTb NANTbLI-OCHOBaHUS. [TpoBepbTe, YTOObI

3 TpybonpoBoA MOr COOCHO COeAMHATLCS ¢ hrnaHuamm
Hacoca, He co3faBas Bo dnaHuax unu Tpybonposoae
HanpsbkeHne aedopmaunu.




(NY) umxoaky

3: 3anMBKa LLeMeHTHbIM PpacTBOPOM

3anuBka LeMEHTHbIM PACTBOPOM KOMMEHCUPYET HEPOBHOCTHM
dyHOaMeHTa, pacnpegensieT ero Bec, normnowaer subpaumm m
npegoTepallaeT cmelleHve. [Ansa 3annBku Heo6xoaMMo
ucnonb3oBaTb 6e3ycafoyHblil 6eToH. Ecrnin Bam HeobxoavMbl
Kakne-nmbo yTOYHEHUSI OTHOCUTENBHO 3aNMBKN LLEMEHTHbLIM
pacTBopoM, obpaTuTechb K cneunanncTy no LeMeHTHOW 3anuBke.

dran [encrtBue

UnniocTtpauums

3akpenuTb cTanbHble CTEPXHMU B (PyHOAAMEHTE C
nomMouybio knes ana 6ontos 2K.

KonuuyecTBo cTanbHbIX CTEPXKHEN 3aBUCUT OT pasmepa
NAWTbI-OCHOBAHUS, OQHAKO PEKOMEHAYETCS MO BCEN
nnowaan nanTbl pPaBHOMEPHO pacnpesennTb He
MeHbLle 20 CTepXHEN.

CB06OAHbI KOHEL, KaXa0oro CTanbHOro CTEPXKHSA AOMKeH
cocTaBnATb 2/3 OT BbICOTbI NAINTbI-OCHOBAHMWSA A5
npaBuUMbHON 3arnvBKM PacTBOPOM.

TMO04 0490 0708 - TM04 0491 0708

TwaTtensHO CMOYNTE BEPXHIOK NOBEPXHOCTh
¢yHOaMeHTa, 3aTeM yaanuTb C MOBEPXHOCTU BCIO BOAY.

C oboux TopLOB NNUTbLI-OCHOBAHMSA HEobXxoanmo
caenatb Hagnexatuyto onanyoky.

Onany6ka

TMO05 1562 3011

lMepepn 3anvBKOW LLEMEHTHOrO pacTBopa, ecnu 3710
Heo6XoAMMO, CHOBa NPOBEPUTb FOPU3OHTANbHOCTb
NNMTbI-OCHOBaHWSA. Yepes oTBepcTUA B NnuTe-
OCHOBaHUM 3anunBaTb 6e3ycaovHbIN pacTBOP A0 TeX
nop, Noka NpoCTPaHCTBO NOA NAUTON He ByaeT 3anuTo
MOSHOCTbIO.

3anonHuTb onanybky LeMeHTHbIM pacTBOPOM A0
BEPXHel 4acT paMbl-OCHOBaHMS.

Mpexae yem npucoeguHATbL TPy6ONPOBOALI K HACOCY,
pacTBOP AOMKEH BbICOXHYTb (AOCTAaTOMHO 24 YacoB npwu
CTaHAapTHOWM npoueaype 3anuBku).

Mocne Toro kak pacTBOp Kak criedyeTt cxBaTuncs,
npoBepuTb yHAAMeHTHbIe 6oNTbl U, NpK
Heo6XoAMMOCTH, MOATAHYTb UX.

CnycTa NnpubnuanTenbHO ABE Heaenu nocrne 3anueku,
UNK Kak ToNbKo 6ETOH NMOMHOCTLI0 BLICOXHET Ansi
3almnThl PyHAAMEHTa OT BNaXHOCTN U aTMOCEpPHbIX
0CajKoB, HAHECTN Ha OTKPbITblE MOBEPXHOCTM KPacKy Ha
MacrnsiHON OCHOBeE.

3anueka |
19-32 mm /-

Onany6ka

BeToH

'PerynupoBouyHble
KMMHBbS MNN
npoKnagakm
OCTaloTCs Ha MecTe

MoBepxHOCTb
dyHOameHTa
(wepoxoBaTas)

TMO3 2946 4707
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10.6 Tpy6Hasa o6BA3Ka

10.6.1 Tpy6onpoBoa

Mpn MoHTaxe Tpy6 cnepyeT yunTbiBaThb, YTO HA KOPNYC Hacoca
He JOIMKHbl NepeAaBaTbCsd MeXaHNyYeckne yCunms.
BcacbiBatowas n BbinyckHas Tpybbl 4OMKHBI ObITb Hagnexaiyero
pa3mepa c y4€TOM [aBneHusi Ha BXode B Hacoc.

TpybonpoBoabl AOMKHBI MOHTUPOBATLCS Tak, YTODObI B HUX He
ckannueancs Bo3ayX, 0CO6EHHO Ha BCacbiBaHUN.

TMO00 2263 3393

Puc. 17 Tpy6onpoBogabl

C obenx CTOpPOH Hacoca HeoBGX0AMMO YCTaHOBUTL 3amnopHble
BEHTWUNU, YTOObI HE NPUXOANNOCH OMOPOXHATL CUCTEMY ANSI
OYUCTKU UNW PEMOHTA.

Onopbl TPy6OMNpOBOAOB AOMKHEI pacnonaraTbCs Kak MOXHO
Gnuxke ko BcacklBalLWEMY U HanopHoMy naTpybkam.
KoHTpdnaHLbl 4OMKHBI NPOKNaAbIBaTbCA OTHOCUTENBHO
chnaHueB Hacoca Tak, YTo6bl UCKIOUUTL Nepefady oT HUX
HanpsiKeHWs K HacoCy, Tak Kak 3TO MOXET NPUBECTU K
NoBpeXAeHUIo nocnegHero.

—

lL
S

TMO05 3311 1112

— |
|
e
7z
Puc. 18 MoHTax Hacoca NB, NBG

10.6.2 Npsimoe coeguHeHue Hacoca c Tpy6onposoaom

Hacocbl ¢ anekTtpogsuratensamu tunopaamepom ao 132 moryt
HanpsiMyto NOACOEANHATLCA K TOPU3OHTaNbHbLIM UNN
BepTMKanbHbIM Tpy6onpoBoaam, yCTaHOBIMEHHBIM Ha YNpyrnx
onopax.

TMO05 3337 1212

Puc. 19 lNpamoe coeamHeHne Hacoca ¢ Tpy6onpoBoaoMm

Mpu Takom BuAe coeauHeHUs HEBO3MOXHO NPUMEHEHMWE
BUOPOBCTaBOK.

Ymo6bi o6ecneyums HU3KUlU ypo8eHb Wyma npu

akcnnyamayuu Hacoca, mpy6bi criedyem

3aKpenumb Ha crneyuasibHbIX ornopax.

10.6.3 Bannac

lMpedynpexdeHue

3anpewaemcs akcnayamupoeams Hacoc npu
3aKpbIMoOM eeHmusie, maK Kak 3mo mMoxem
npusecmu K NoeblWeHU0 memmnepamypbl/
o6pa3oeaHuto napa e Hacoce u, kak cinedcmeue,
nospexdeHur Hacoca.

Ecnun Bo3HMKaeT puck Toro, 4To Hacoc MoxeT paboTaTb npu
3aKpbITOM BeHTUre, bainac nomoxeT obecneynTb MUHUMATbHYHO
nogavy XXWAaKocTu HacocoM. MuHMmanbHoe 3HayeHue pacxoga
OOJKHO cocTaBnsATb He MeHblue 10 % OT HOMUHaNbLHOro
pacxopa. Pacxop u Hanop ykasaHbl B 3aBoACKOW Tabnuuke
Hacoca.

10.7 NaweHune BMGpaunmn

10.7.1 YcTpaHeHue WYMOB 1 ralieHve BUGpauunm

[nsi ycTpaHeHusi LWymMoB 1 BUGpaUmnii pekoMmeHayeTcs
yCTaHaBnNv“BaTb HACOC Ha BUOPON3ONMPYIOLLME ONOpbI 1
MCMomnb30BaTh KOMMEHCaToOPbl HANPSXXEHUA. DTN Mepbl AOIKHbI
npuHMMaTbCsa B 06A3aTenbHOM nopsake Npu aKkcnnyaTauum
HacoCOB C 3nekTpoABUraTensamMn MOLWHOCTbLIO cBbile 11 kBT.
[ns anexkTpoasuratenen MowHocTblo cebie 90 KBT aTu mepbl
AOIDKHBI MPUHUMATBLCA B 06A3aTenbHOM nopsigke. Tem He meHee,
CTaTb MCTOMHWKOM LUyMa 1 BUOpaLMM MOTYT aneKkTpoasuratenu n
C MeHbLUMMUK pa3Mepamu.

Lym v Bnbpauus cosgarTcsa npu BpaweHumn Bana
anekTpoABuraTens u Hacoca, a Takke Npu NPOXoxaeHun paboyen
XngkocTtun no Tpybam. BosgencTBue Ha okpyxkatoLyto cpeay
CyOBbEKTUBHO, OHO 3aBUCUT OT MOHTaXa U COCTOSIHUSA OCTalbHbIX
3MEeMeHTOB CUCTEMBbI.

CambiMun 3hPEKTUBHBIMU CPeACTBaMMU AN YCTPaHEHUs WyMa U
Bnbpaunn sinsaTcs Bubporacsime onopbl 1 BUGPOBCTaABKM.
Cwm. puc. 18.

10.7.2 Bu6poracsiue onopbl

YT06bI NPEnoTBPaTUTL Nepeaady subpaumin Ha 3gaHue,
pekomMeHayeTCsA M3onmpoBaTtb PyHAaMEHT HACOCHON YCTaHOBKU C
nomoLLblo BUGpoun3sonupytowmnx onop.

YTto6bl NnpaBunbHO nogobpatb BUbGpoonopy, HeobxoaumMo umMeTb
cneaylolime gaHHble:

¢ Cunbl, Nnepefjarwnecd no onope

* HeobXxoAMMO yunTbiBaTb 4acToOTy BpalleHus
anekTpoaBuratens

+ Tpebyemas BenuuuHa raweHus Bubpauum B %
(pexomenpyetcsa 70 %).

[nsi pa3nnyHbIX TUNOB HACOCHbLIX YCTAHOBOK NMPUMEHSIIOTCS

pasHble Bubporacsiune onopbl. B onpegeneHHbix ycnoBusax

HenpaBunbHO NogobpaHHble BUbporacsiLine onopbl MOryT cTaTb

NpUYMHON pocTa ypoBHA BUGpaumit. [oatomy Tvn BUGporacsimx

onop JofmkeH 6bITb NpeanoXeH NOCTaBLLMKOM ONop.

Ecnu Hacoc ycTaHoBneH Ha dpyHAameHTe ¢

BUGPOMN30NMPYIOLLMMU ONOpPaMU, KOMMNEHCATOPbI AOIKHbI

ycTaHaBnmBaTtbcs ¢ 06enx cTopoH Hacoca. O4yeHb BaXHO

npefoTBpaTuTb "laTtaHme" Hacoca Ha hnaHuax.
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10.8 BubpoBcTaBKMu

BubposcTaBku cnyxat Ans cnegyrowmx Lenen:

* KOMMeHcauus gedopmaunii OT TeNoBOro PaCLUMPEHUS UMK
cxaTtus TpybonpoBoaa B pesynbTaTte konebaHuin Temneparypel
nepekaynBaeMon XnakocTu;

* CHWXaTb MeXaHU4YecKoe HarnpsikeHue, Bbi3BaHHOE cKkavkamu
AasneHuns B Tpybonposoae

* un3onauus subpaumoHHoro wyma B Tpybonposogax
(Tonbko pe3nHoBble CUINbGOHHbIE KOMNEHCATOPb! IMHERHOrO
paclmpeHnus).

Bubpoecmaeku He OO/KHbI ycmaHaesiueamaCsi
0511 mo2o, Ymobbl KoMneHcupoeamb

Hemo4YHocmu e ycmaHoekKe mpy6onpoeoda,

makue Kak cMeujeHue ¢hriaHyes rno yeHmpy.

MuvHMManbHoe paccTosiHue OT Hacoca, Ha KOTOPOM AOMXHbI
ycTaHaBnuBaTbcs BUGpoBcTaBku, coctasnset 1 -1 1/2 x DN
(HOMUHanbHOro AnameTpa Tpybbl), 3TO OTHOCUTCS Kak K
BCacblBaloLLEMY, Tak U K HanopHomy Tpybonposoay.

Takum o6pa3oM MOXHO NPefoTBPaTUTL BOSHUKHOBEHMWE
TypOyneHTHOCTM B BUOPOBCTaBKax, YTO MPUMBOAUT K YNy4dLLEHUIO
YCNOBUI BCacCbiBaHNA U MMHMMAIbHOW NOTepe AaBreHus Ha
CTOPOHE HarHeTaHus. [Npu CKOPOCTSX NOTOKA BOAbI CBbILE 5 M/C
pekomeHayeTCcs ycTaHaBnuBaTb BUGpoBCcTaBKky BonbLiero
pas3Mepa B COOTBETCTBMMU C TPyGONPOBOAOM.

BubposcTaBku ¢ pe3anHoBbIMU Npoknaakamu 6e3
OrpaHNYNTENBHbIX CTSXKEK U C HUMW NoKa3aHbl Ha puc. 20 n 21.

TMO02 4979 1902

Puc. 20 BubposcTaBka ¢ pe3sMHOBbIMW NpoKnagKkaMm 1
OrpaHNYMTENBHBIMU CTSXKaMU

TMO02 4981 1902

Puc. 21 BubposcTaBka ¢ pe3nHOBbIMU Npoknagkamu 6e3
OrpaHUYNTENBHBIX CTSHKEK

20

KomneHcaTopbl ¢ orpaHn4MTENbHBIMU CTEPXHAMU MOTYT
MCMNonb30BaTbCA ANA YMEHbLUEHUS AEACTBUS CUIT pacTshkeHus/
cxaTtus Ha TpyOHyto 06BsA3ky. [Ina dpnaHueB 6onblie, Yem

DN 100, pekomeHayeTcsi Bcerga ucnonb3oBaTe BUGPOBCTaBKU C
OrPaHNYNTENBHBIMU CTSHKKAMU.

3adukcmpyinTe TpybonpoBoabl Takum 06pa3om, 4ToObl OHM
NPVBOAUNN K NOSIBNEHWUIO AONOMHUTENbHbIX Hanps>keHus B
KoMMeHcaTopax u Hacoce. Heobxoanmo To4HO crneposaTb
MHCTPYKLMUSIM MO MOHTaXy KOMNEHCaTopoB, 03HAKOMUB C HUMMU
cneunanncToB NPOBOASILLMX MOHTax Tpy6onpoBoaoB..

Ha puc. 22 npeacrtaBneHa BMGpoBCTaBka C MeTaNIM4Yeckomn
NPOCTaBKOW U OrPaHNYUTENBHBIMU CTSXKKaMMU.

W
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—

TMO02 4980 1902

Puc. 22 BubGpoBcTaBka ¢ MeTanInyeckon NpocTaBKon u
OrpaHNYMTENbHBIMU CTSXXKaMu

M3-3a onacHOCTU BO3MOXHOrO pa3pbiBa pe3vHOBbIX
KOMMEeHCATOPOB NPy COBMECTHOM BO34ENCTBUM TEMMepaTyp
Bbiwe +100 °C v BbICOKOrO AaBneHust NpeanovTuTensHo
ncrnonb3oBaTb MeTannM4yeckne KomrneHcaTopsbl.

10.9 KoHTpOonbHO-n3MmepuTtenbHble NPUCNOCO6NeHusA

10.9.1 MaHoMeTp U MaHOBaKyyMMeTp

[INs NOCTOSAHHOrO KOHTPONS PEKOMEHAYeTCA YCTaHOBUTb
MaHOMeTp (Ha HanoOpPHON CTOPOHE) U1 MaHOBaKyyMMETP

(Ha BcacbliBatoLLel cTopoHe). KpaHbl MaHOMETPOB [OMKHbI
OTKPbIBATbCS TOMbKO NPV NPOBEAEHUN UCMbITAHWNA.
M3mepuTenbHbI gnana3oH MaHoOMeTpoB gormkeH Ha 20 %
npeBbllaTh MakCMMarnbHoe AaBneHne Hacoca B HanopHOM
TpybonpoBogae.

Ecnu maHomeTpbl ANs namepenns yctaHaBneHbl Ha dnaHuax
Hacoca, Heo6xo0aUMO MOMHUTb, YTO MAaHOMETPbI HE
perucTpupyloT AuHaMu4eckoe AaBrieHne (CKOPOCTHOW Hamnop).
Ha Bcex Hacocax NB u NBG guameTpbl BcacbiBatoLLero n
HanopHOro NaTpy6GKOB pa3nuyHbl, YTO BbI3bIBAET Pa3fnyHyo
CKOPOCTb UCTEYEHNS Yepes yKka3aHHble driaHubl.

[MoaTomy MaHOMETp Ha HanopHoM craHue He ByaeT nokasblBaTb
AaBreHune, ykasaHHOe B TEXHUYECKON AOKyMeHTauumu, a byaet
nokasblBaTb BeNUYMHy novtn Ha 1,5 6apa Hmke (okoro 15 m).

10.9.2 AMnepmeTp

[ns npoBepku Harpysku Ha ABUraternb pekoMeHayeTcs
NOAKIOYNTE aMNepMeTp.



11. Yeunua Ha donaHuax u MOMeHTbI

Puc. 23 Ycunusa Ha cdnaHuax 1 MOMEHTbI

TMO3 3974 3809

. [OunameTp Ycunue [H] MowmeHT [HM™m]

Cepbliit YyryH DN " "
Fy Fz Fx 2F My Mz Mx M

32 315 298 368 578 263 298 385 560
40 385 350 438 683 315 368 455 665
50 525 473 578 910 350 403 490 718
FOpUIOHTANBHbI 65 648 595 735 1155 385 420 525 770
HACOC, 80 788 718 875 1383 403 455 560 823
ocb z, 100 1050 945 173 1838 438 508 613 910
HanopHoe 125 1243 1120 1383 2170 525 665 735 1068
oTeepcTne 150 1575 1418 1750 2748 613 718 875 1278
200 2095 2600 2100 4055 805 928 1138 1680
250 2700 3340 2980 5220 1260 1460 1780 2620
300 3220 4000 3580 6260 1720 1980 2420 3560
50 578 525 473 910 350 403 490 718
65 735 648 595 1155 385 420 525 770
80 875 788 718 1383 403 455 560 823
lopnsoHTankbHeIN 100 173 1050 945 1838 438 508 613 910
Z?:io: 125 1383 1243 1120 2170 525 665 735 1068
BCaCHIBAIOLMIA 150 1750 1575 1418 2748 613 718 875 1278
naTpy6oK 200 2345 2100 1890 3658 805 928 1138 1680
250 2980 2700 3340 5220 1260 1460 1780 2620
300 3580 3220 4000 6260 1720 1980 2420 3560
350 4180 3760 4660 7300 2200 2540 3100 4560

HepxaBgelowas [OnameTp Ycunue [H] MowmeHT [HM]
crans DN Fy Fz Fx SF * My Mz Mx M *
32 630 595 735 1155 525 595 770 1120
40 770 700 875 1365 630 735 910 1330
lopn3oHTanbHEIN 50 1050 945 1155 1820 700 805 980 1435
:'Ji?zc 65 1295 1190 1470 2310 770 840 1050 1540
HanopH’oe 80 1575 1435 1750 2765 805 910 1120 1645
oTBEpCTHE 100 2100 1890 2345 3675 875 1015 1225 1820
125 2485 2240 2765 4340 1050 1330 1470 2135
150 3150 2835 3500 5495 1225 1435 1750 2555
50 1155 1050 945 1820 700 805 980 1435
FOpU3OHTANBHBI 65 1470 1295 1190 2310 770 840 1050 1540
Hacoc, 80 1750 1575 1435 2765 805 910 1120 1645
och X, 100 2345 2100 1890 3675 875 1015 1225 1820
BCACkIBAIOLNI 125 2765 2485 2240 4340 1050 1330 1470 2135
natpy6ok 150 3500 3150 2835 5495 1225 1435 1750 2555
200 4690 4200 3780 7315 1610 1855 2275 3360

* XF un ZM - BeKTOpHble CyMMbl YCUNWUIA 1 MOMEHTOB.

Ecnu Harpyska He Bcerga ocTUraeT MakCMmarbHO [OMNyCTUMOrO
3HaYeHuns, o4Ha U3 CrneayoLWwnx BENUYNH MOXET NpeBbIlaTh
npenen Hopmbl. [loNONHUTENBHYIO NHAOPMAaLINI0 MOXHO
nony4nTb B komnaHuu Grundfos.
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12. MNopknyeHne aNeKTpoodopyaoBaHUA

MopkntoyeHne anekTpooGopyAoBaHUS [OMKHO BbIMOMHATLCS
TONbKO CMeunanucToM-anekTPMKOM B COOTBETCTBMU C MECTHbLIMM
HOpMaMu 1 npaBunamu.

lMpedynpexdeHue

lMeped cHaAMuUeM KpbIWKU KleMMHOU KOPo6Ku u
deMOHMaxemM Hacoca Heob6xodumo y6edumbcH,
4Ymo numaHue Hacoca OMKI/IFYEHO, U MPUHSAMb
mepbl, YmMo6bbi npedomepamumb €20 cry4yaliHoe
8KJIIOYEHUe.

Hacoc dosnxeH 6bimb NOGKIHOYEH K BHEWHEMY
cemeeomy ebIK/roYamernto.

Pa6oyee HanpshxkeHWe 1 YacToTa ykasaHbl Ha 3aBOLCKOM
Tabnuuke. Heo6x04MMO NPOBEPUTL COOTBETCTBUE ANEKTPUYECKNX
XapaKTepuUCTVK aneKTpoaBMuraTenss UMelLWUMcs napameTpam
UCTOYHMKA MUTaHUS.

O6pasubl CxeM NOAKMOYEHUS NPUBEAEHBI HA BHYTPEHHEN
CTOPOHE KPbILLKKU KNeMMHON KOpoBKM areKkTpoaBuraTens.

lMpedynpexdeHue

Jlro60e o6opydoeaHue MO0 HanpsixeHUeM,
pabomarouwjee 80 83pPLIEOONACHBLIX YCII08USIX,
QoJIKHO IKCnIyamupoeamsCsl € coomeemcmeuu
C OCHOB8HbIMU HOpMaMu U npasunamu unu
cneyuanbHbIMU UHCMPYKUUSIMU
coomeemcmeyroujux adMUHUCMPamMueHbIX
op2aHoe usiu mop2oebIx op2aHusayull.

12.1 3awuTa anekTpoaBuraTens

TpéxdasHble anekTpoaBuraTeny AOMKHbl OblITb COEANHEHbI C
aBTOMaToM 3alUUThI.

TpexdasHble anekTpoasuratenu gupmsl Grundfos Tuna MG,
MMG mowHocTblo 3 KBT 1 Bbille ocHalLeHbl BCTPOEHHbIMU
Tepmope3ancTopom. CM. MHCTPYKLUK B KIIEMMHOIN KOpobke
asuraTens.

BbinonHuTe anekTpuyeckne noaknoYeHusi, Kak NokasaHo B CXeme
BHYTPW KNEMMHOW KOPOOKu.

lMpedynpexdeHue

lMpu pemoHnme anekmpodsuzamens,
o060pydoeaHHO20 mernsoebiM pese uau
mepmMope3ucmopom, neped Ha4asnom pabom
y6edumecb 8 mom, Ymo asmomamu4deckull
3anyck deuzamejisi nocJie e20 oxsaxoeHusl
OMKITHOYEH.

12.2 dkcnnyaTauuma ¢ npeob6pa3oBaTeneM 4acToThbl

Bce TpexdasHble anekTpoasuratenu pupmel Grundfos moryt
noaknoyaTbesa kK npeobpasoBaTento YacToThl.

Mpwn ncnonb3oBaHun NnpeobpasoBaTensi YacToThl M30NALNS
ABUraTens 3a4acTyto UCMbITbIBAET GOMbLUYIO HAarpy3sKy, YTO MOXeT
cTaTb NPUYMHOW NOBLILLEHHOTO LWYMa 3neKkTpoaBuraTens.

Kpome TOro, B CBSI3M C NoaknoyYeHnem npeobpasoBaTens
YacToThbl ANeKTpoABUraTernb NoABepraeTcs BpeAHOMY
BO34ENCTBMIO MUKOBbIX 3HAYEHUI HaNPSXXeHUs.

[OBuratenu 60nbLLIOR MOLLHOCTH, ynpasndaemble
npeo6pasoBaTeneM YacCTOTbl, UCNbITbIBAKT HArpy3ky ot
NOoALUMHUKOBBIX TOKOB.
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Ecnun Hacoc npuBoguTcsa B AeNCTBME YaCTOTHbIM
npeobpasoBartenem, HEO6X0AMMO NPOBEPUTL criegyoLlmne
YCINOBWS 3KCNnyaTaunm:

Ycnosus .
Oencteue
aKkcnnyartauum
2-,4-n6- .
MpoBepuTb HanMune aNeKTpPUYeCcKon
NOJIOCHbIE
M30MsiLUM B OAHOM U3 NOALUNMHUKOB
anekTpoaBuraTenu,
aBuratens. O6paTutecb B KOMNaHWUo
Tunopasmep 280 n
Grundfos.
bonbLue

YcTaHoBUTE Mexay anekTpoasuratenem u
YacToTHbIM Npeobpa3soBatenem GUNLTP
dU/dt, ymeHbLUaOWMIN NUKN HanpsikeHust
1, Kak crieqcTeue, ypoBeHb Lyma.

Kputuyeckme no
Lwymy 3agayu

OcobeHHOo
KpUTUYECKUE Nno
LYyMYy NpUMeHeHns

YcTaHOBUTbL CMHYcOuAanbHbIN PUnbTp.

Mcnonb3yinTe kabernb, COOTBETCTBYOLUIA
TeXHU4eckum TpeboBaHMAM NoCTaBLLMKa
npeobpasoBartens 4actoTbl. [invHa kabens
Mexay ABuratenem u npeobpasosatenem
YacTOoTbl BMSIET Ha HarpysKky Asuratens.

OnuHa kabens

[poBepuTb, MOXET NN AaHHbIN
anekTpoaBuUraTenb UCMNONb30BaTbCS C
npeobpasoBaTenem 4acToThl.

HanpsikeHne
nutanus oo 500 B

YCTaHOBUTbL Mexay anekTpoaBuraTenem u
4YacToTHbIM nNpeobpa3oBaTtenemM UNLTP
dU/dt, ymeHbLUaOWNIA MUKN HANPSXKEHUS
1, KaK crefcTBue, ypoBeHb Wwyma, nnbo
NpoBEpPUTb HAaNU4Yne YCUNEeHHON N30NsaLmm

HanpsikeHne
nuTaHuns B
ananasoHe oT
500 B o 690 B

nsuratens.
HanpsxeHue

YctaHoBuTb punbstp dU/dt n nposeputb
nutaHmsa 690 B n ® Q P P
BLILE Hanu4yve ycuneHHow n3onauun geuraTens.

13. NyckoHanaaka

lMeped eknroyeHueM Hacoca He06xo0uMO 3aumb

8 He2o paboyyro xudkocmb U y0asumb 6030yX.

13.1 O6wme cBegeHus

lpedynpexdeHue

Ecnu nepeka4ueaemcsi numbesasi 600a, HacocC
Heob6xo0umMo mujamesibHO NPoMbieamb Yyucmou
eodoli neped 88000M 8 3KCIIyamayuro, Ymobbi
yOanums s1106bie UHOPOOHbIE Yacmuybl,
Hanpumep ocmamku KOHcepeaHma,
ucnbimamesibHOU XuAKoCmu usiu cMa3Ku.

13.2 BBop B akcnnyaTtauuio
13.2.1 NMpombiBKa Tpybonposoaa

KoHcmpykuyusi Hacoca He npedycmampusaem
nepekayusaHue xudkocmetl, codepxauwjel
meepodblie Yacmuysbl (2psi3b, wWiam).

leped nyckom Hacoca Heo6xodumMo mujamesibHO

npomMbImb cucmemy mpy6onpogodoe Yucmou

eodoli.

FapaHmus He nNokpbieaem noepexoeHusl,
nony4eHHbIe Npu NPoMbIeKe cucmeMbl C
ucnonb3oeaHueM Hacoca.



13.3 3anuBkKa Hacoca

3aMKHyTble NN OTKPbITblE TMAPOCUCTEMbI, B KOTOPbIX

ypOBeHb NnepekaynBaeMon XNAKOCTU pPacnosiokeH Bbllle

ropusoHTanbLHoOM ocu BcacbiBawllero Tpyéonposoaa Hacoca

1. 3akpoviTe KNMHOBYIO 3a[BWXKY B HanopHom Tpy6onposoae 1
MeAJIEHHO OTKPOMTE KITMHOBYIO 3a4BWXKY BO BCacCblBaloLLEM
Tpy6onposoae. N Hacoc, u BcackiBaowwmii Tpybonposoa
AOIMKHBI BbITh LIENMKOM 3anofiHeHbl nepekavymBaemMon
XWUAKOCTBIO.

2. OcnabbTe Npobky 3anuBku Hacoca (M) Ans Beinycka Bo3gyxa.
Kak Tonbko 13 knanaHa Hapyy cTana BbIXOAWTb XWUAKOCTb,
3akpowTe ero.

lpedynpexdeHue

O6pawalime sHUMaHuUe Ha MOJIOXeHue
3a/1u804YHO20 omeepcmus u ciedume 3a mem,
4Ymob6bl ebix00siujasi )KUGKOCMb Ha NpuYyuHunia
epeda y3nam Hacoca, a makxe
obcnyxuearouemy rnepcoHarny.

B 2udpocucmemax c 2opsiyeli sodoli
cywecmeyem onacHOCmMb ownapusaHus.

Pexum BcacbiBaHWUSl ¢ 0GpaTHbLIM KnanaHoMm

Hacoc v BcacbiBatowuii Tpy6onpoBog, AOMKHbI ObITb 3anofnHeHbI

nepekaynBaemMon XUAKOCTbIO U M3 HUX JOSKeH ObITb yaaneH

BO3AYX elle A0 3anycka Hacoca.

1. 3akponTe KNMHOBYIO 3a4BWXKY B HanopHoMm Tpybonposoae u
Me[eHHO OTKPONTE KMMHOBYIO 3aA4BUXKY BO BCachlBaloLeM
Tpybonposozae.

2. Ypanute npobky (M) ns otBepctus Ans Bbinycka Bo3gyxa.

3. 3anenTte nepekaymBaemyo XUAKOCTb Yepes 3annBOYHYIO
BOPOHKY Tak, 4TOObl LLIENMKOM 3anofiHMTb nepekaymBaemon
XKWAKOCTBIO HAcoC M BcachkiBatoLWwuii Tpybonposoa.

4. YctaHoBuTe npo6ky (M) B oTBepcTue AnA BbiNycka BO3gyXa.

3annBoYHyI0 BOPOHKY MOXHO yCTaHaBnmBaThb Kak B OTBEpCTVEe

AnNs BbINycKa BO3Ayxa, Tak U B COOTBETCTBYIOLLEE OTBEPCTME BO

BcacblBatoLem Tpybonposoge. Cm. puc. 24.

PekomeHayeTCs yCTaHOBUTL YCTPONCTBO aBTOMaTU4ECKON

3anmBKM Hacoca, a Takke NpefycMOTpeTb YCTPONCTBO 3aLUNThI

OT CyXOro Xoaa.

OTKpbITbIe TMAPOCUCTEMBI, B KOTOPbIX YPOBEHb

nepekaymBaemMom XUAKOCTU HMXKe rOPU3OHTaNnbLHOM ocKn

BcacbiBallLlero Tpy6onposoaa Hacoca

1. Ecnu 3agBmxka ycTaHOBMNEHa BO BCAcbIBaOLLEM
TpybonpoBoae Hacoca, OHa AOMXHa ObiTb NONHOCTLIO
OTKpbITa.

2. 3akpoviTe 3agBUXKY B HaNmoOpHOM TpybonpoBoae 1 3aTsHuTe
pe3bboBble NPOGKM 3aNMBOYHON FOPNOBUHbBI U APEHAXHOTO
OoTBEpCTUS.

3. TlNogkniounte pyvyHOW NHEBMOHACOC BMECTO 3aNIMBOYHOIO
npucnocobneHusi (C BOPOHKOW) ANs yaaneHust Bosgyxa.

4. [ns npegoxpaHeHusi NHEBMOHAacoca OT BO3AENCTBUSA
1306bITOYHOrO AaBMNeHNs MeXAy HUM U LIeHTPOOEXHbIM
HacoCoOM ycTaHaBnMBaeTCsl 30/I0THUKOBBIN KnanaH.

5. OTKpbIB 30/I0THUKOBbIN KranaH psaoM € pyYHbIM
NHEBMOHACOCOM, yaanute BO3AyX U3 BcacbiBaLLEro
TpybonpoBoaa, Aenas KopoTkue, 6bICTpbIie Kavyku
NHEBMOHACOCOM [0 TeX NOp, NOKa CO CTOPOHbI HANMOPHOro
TpybonpoBoaa He nonaeT nepekadymBaemMasi XMAKOCTb.

6. 3akpolTe 30M0THUKOBLIN KNanaH psiAoM C pyYHbIM
NHEBMOHACOCOM.

E: CnuBHas npobka
M: Mpo6ka ans Bbinycka Bo3ayxa

<

TMO3 3935 1206

Puc. 24 CnusHasi npo6ka n npobka Ans Bbinycka Bo3gyxa

13.4 MNpoBepka HanpaBneHUs BpaweHusa

lpedynpexdeHue

He 3anyckalime Hacoc 0ns1 npoeepku
HanpaeJsieHUsl epaujeHusi 00 mo20 MOMeHma, Kak
6ydem ebinosiIHeHa e20 3aJlueKa.

CTpenku Ha Kopnyce ABuraTtens nokasblBaloT NpaBuUibHOe
HanpaBneHue BpalleHus. Ecnv cMoTpeTb co CTOPOHbI
BcacbIBaloLLlero dnaHua, Ban AOMKeH BpallaTbcs NPOTMB
YacoBow cTpenku. Cm. puc. 24.

13.5 MNMyck

Mepen Tem kaK BKINIOYUTb HACOC, MOMHOCTbLIO OTKPOWTE 3aABWXKKY
Ha CTOpPOHEe BCacblBaHWS, 3aABWXKa Ha HarHeTaTenlbHOM
TpybonpoBoge AomkHa ObiTb MOYTK 3aKpbITa.

BkntounTb Hacoc.

Mpu BKMOYEHMM Hacoca BbinyckanTe U3 Hero Bo3ayx, Noka u3
OTBEPCTUSI BEHTUMSALMOHHOIO KnanaHa He NOWAET CTpylika
nepekaynBaeMon XuaKocTu.

lpedynpexdeHue

O6pauwalime eHUMaHuUe Ha NoJloKeHue
8eHMuIAYUOHHO20 omeepcmusi u cnedume 3a
mem, Ymo6bbl ebIx00siujast KUOKOCMb Ha
npuyuHuna epeda y3sam Hacoca, a makxe
ob6cnyxuearoujemy rnepcoHarny.

B 2udpocucmemax c 2opsiyeli eodol
cyujecmeyem onacHoOCMb ownapueaHusl.

Mocne Toro kak Tpy6onpoBoA 3anonHUTCS XKUAKOCTBI, MEANEHHO
OTKpblBaWTe 3aBWXKY Ha HarHeTaHWW, Noka oHa He Byaet
OTKpbITa MOMHOCTbIO.

lpedynpexdeHue

Ecsnu mowHocmu anekmpodeuz2amerisi Hacoca He
xeamaem, ymob6blI o6ecre4ums €CH0 KpUuegyHo,
nadeHue dassneHus (yxo0 pabo4yeli moyku
arpaeo) Moxxem ebizeamsb nepezpee.

MpoBepbTe NOTpebnsemMyo MOLHOCTb U3MEPEHNEM TOKa
ABWraTens u cpaBHUTE NOMyYeHHOE 3HaYeHne C HOMUHAmNbHbIM
TOKOM, YKa3aHHbIM Ha 3aBOACKOW Tabnuyke Asuratens. B cnyvae
neperpysku 3akpblBaiTe 3aABWXKY 40O NOMHOIO CHATUS
neperpysku.

PekomeHayeTcs namepsite noTpebnexHune Toka ABuratenem
KaXabll pa3 npu nycke Hacoca.

B MomeHm nmycKka mok deuzamens Hacoca noYymu
6 wecmb pa3 rnpeebliwaem mokK nonHou

Ha2py3Ku, komopbll yKka3aH 8 (hupMeHHoOU

mabnuyke dsuzamerns.

13.6 O6kaTKa ynnotHeHus Bana

PaGoune noBepxHOCTM YNIOTHEHNS Bara CMa3blBatoTCs
nepekaynBaemon XUAKOCTbI0, MOITOMY CrieayeT oxuaaTb, Y4To
Yyepes YyNNoTHEHNE MOXET BblTEKaTb HEKOTOPOE KONMYECTBO 3TOW
)ugkocTu. Mpu NnepBoM nycke Hacoca Unn Npu YCTaHOBKE HOBOFO
ynnoTHeHus Bana TpebyeTcs onpeaeneHHbI nepuog
npupaboTkun, Npexae YeM YpOBEHb YTEUKU YMEHbLUUTCS A0
npvemnemoro. MpoaomKMTENbLHOCTL 3TOMO Nepuoaa 3aBUCUT OT
YCMOBMI 3KCNyaTauuu, T.e. Kaxaoe u3MeHeHve ycrnoBui
3KCnsyaTauum o3Ha4yaeT HOBbI Nepuog npupaboTku.

B HopmarnbHbIX YCNOBUAX 3KCNyaTauuy npoTekatLas XUakocTb
OyneT ucnapsitecsl. B pesynbtate yteuka He oGHapyxuBaeTcs.
YKupgkoctu Tuna KepocuHa He UcnapsTcs, NO3TOMY UX NOATEKN
BWAHbI, HO 3TO He MpW3HaK O0Tka3a ynyoTHeHWs Bana.
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13.7 Nyck/ocTaHoB

Makc. yncno nyckoB/yac

Tunopaswmep Yucno nonrocoB
2 4 6

56 - 71 100 250 350
80 - 100 60 140 160
112 -132 30 60 80
160 - 180 15 30 50
200 - 225 8 15 30
250 - 315 4 8 12

13.8 PenepHble noka3aTtesnin KOHTPOJSIbHOMN
annapaTtypbl

PekomeHayeTcs cumTaTth HavanbHble 3HaYEeHUS AaHHbIX
napameTpos:

* [JaBfeHue Ha BxoAe W Bbixode (C MOMOLLbI0 MaHOMETPOB).

[JaHHble NokasaHUsi MOXHO UCMOMNb30BaTh Kak penepHoble
(cnpaBo4HbIe) B criyyae HencnpaBHOW paboThbl.

14. TexHn4Yeckoe obcnyxnBaHue

lpedynpexdeHue

lNeped HavYanom pabom y6edumecb 8 mom, Ymo
3/1IeKmponumaHue OmkKI/IrYeHo.

Heo06x00uMO UCKMI04YUMb 803MOXHOCMb
crly4aliHo20 8KJIH0HEHUS 3/IeKMPOonuUmMaHusi.

14.1 Hacoc

Hacoc He TpebyeT TexHu4eckoro obcnyxnuBaHus.

14.2 MexaHn4eckue ynnoTHeHus Bana

MexaHunyeckre ynnoTHeHus Bana He TpebyoT TEXHNYECKOro
obcnyxuBaHus U paboTtatoT noyuTn 6e3 ytedek. Ecnu Bo3Hukaet
NOCTOSIHHO YBENUYMBAIOLLAACS yTeyka, He0bXoaMMO HeEMeANEHHO
NpoBepuTb MexaHu4eckoe ynnoTHeHue Bana. Ecnu Ha
NOBEPXHOCTAX CKOMBXEHNSA UMEKTCS NOBPEXAEHMUSA, cneayeT
3aMEHUTb MeXaHW4YecKoe YNroTHEHNE LIENUKOM.

MexaHunyeckme ynnoTHeHus Bana TpebyloT KpaliHe akkypaTHOro
obpalueHus.

14.3 dnekTpoaBuraTenb

OnekTpoaBuraTens He06Xo0ANMO PerynspHoO NpoBepsThb.

ﬂﬂﬂ obecneyeHnsa HaLU'Ie)KaLLleVI BEHTUNALUWN SneKTpoaBuraTenb
AoImKeH ObITb YNCTbIM. |-|pl/l YCTaHOBKe B MblJIbHOM NOMeELLEHUN
Hacoc Heo6X0AMMO PerynspHO YUCTUTb U MPOBEPSATH.

14.4 Cma3ska

MoawunnHUKK anekTpoasuraTens

OnekTpogsuratenu Tunopasmepom o 132 BKAYNTENLHO
NoCTaBnATCA YKOMMMIEKTOBaHHbIMU MOALMMHUKOBBLIMU y3namu,
3anpaBrieHHbIMW KOHCUCTEHTHON CMa3KoN Ha BECb CPOK CMyXObl
1 He TpebyloLWMMmM TEXHUYECKOro 06CnyXUBaHuUS.

MoawunnHmkn anekTpoasuraTenel Tunopasmepa 6onblue 132
[OOIMKHbI CMa3biBaTbCsl B COOTBETCTBUM C yKasaHusMU,
npvBeaeHHbIMU Ha 3aBOACKON Tabnunyke ABuUratens.

Bo3MOXHO BbITEKAHUE CMa3KN U3 3neKTpoaBUraTens.
TexHu4yeckne TpeboBaHNS HA KOHCUCTEHTHYIO CMasky:

Cwm. pasgen 14.4.1 Cmaska noOwunHUKoS.

14.4.1 Cma3ka NOALMNNHUKOB

OomxHa NPUMEHATbCA NUTUEeBasa KOHCUCTEHTHaA CMas3ka,
nverlLaa cnegyrumne XxapaktTepucTmku:

* Knacc 2 unu 3 no NLGI

* BaA3KocTb 6asoBoro macna: ot 70 go 150 cCt npu +40 °C.

* [avanasoH Temnepatyp: ot -30 °C go +140 °C npwu
HenpepbIBHOM pexume paGoThl.
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15. MpocTom mn 3awmTa oT AENCTBUA HU3KOMN
TeMmnepartypbl

Ecnn s nepuog AnnTenbHOro NpocToA eCTb ONaCHOCTb

3amMeps3aHua, pa6oqaﬂ XKNOKOCTb N3 HAacoCa A0J1KHA CnnuBaTbCA.

[ns cnMBa M3 Hacoca nepekavnBaeMon XNAKOCTU HeobxoanMo
OTBEPHYTb pe3bboByto NPobKy cnuBHoro otBepcTus (E).

Cwm. puc. 24.

BnnoTtb fo Havana akcnnyataummn He 3aTaruBanTe pe3bboByto
npobky oTBepCTUS ANA BbiNycka BO34yXa U He yCTaHaBnueawTe
Ha MecTo NpPobKy APEeHaXKHOro OTBEPCTUSA.

lMpedynpexodeHue

Hado cnedumb 3a meM, Ymobbl ebimekaroujasi

JXudKocmb He NpuvuHua epeda

o6cnyxuesarowemy nepcoHasy unu He

noepeduna dsuzamenb u Apyaue y3Jbl.

B 2udpocucmemax c 2opsiyeli sodoli

cyujecmeyem ornacHoCmb owrnapueaHusl.
Ecnu 13 Hacoca Heo6XoAMMO CRUTb XMOKOCTb Nepes
ANUTENbHBIM NEPUOAOM NPOCTOS, Ha Bas BO3e YNIOTHEHUS
cneayeT HaHeCTU HECKOMbKO Kanesb CUIIMKOHOBOro Macna.
370 3aWMUTMT NOBEPXHOCTU YNIIOTHEHWUSA Bana OT CrUMnaHus.

16. CepBuc

lpedynpexdeHue

Ecnu Hacoc ucnonb3o8asicsi 95151 nepekayusaHus
MOKCUYHbIX UJSIU ompassisirouux xudkocmeli, mo
makou Hacoc knaccuguyupyemcsi kak
3a2psi3HeHHbIU.

Ecnu Bo3HukaeT He06x0AMMOCTb B NPOBEAEHUN PEMOHTA, HY>XHO
obsazaTenbHO 4o oTnpaBku Hacoca B CepBUCHBIN LeHTp Grundfos
nepepaTtb TyAa MHopmauuio o paboyen XUAKOCTU U T.M.

B npoTtuBHom crnyyae Grundfos moxeT 0TkasaTbCsl MPUHSATL HAcoc.

M3nepxku no Bo3BpaTy Hacoca Onna4ymBaloTCsl 3aKa3unKkoMm.

16.1 KomnnekTbl ANA TexHM4YecKoro o6cnyxxnsBaHus

MHdopmaumio o KomnnekTax Ans TEXHUYECKoro obcnyxmnsanns
NB, NBG moxHo Hantu Ha caiite www.grundfos.com
(WebCAPS), B WinCAPS unu B CepBuc-LeHTpax.

17. TexHu4Yeckme gaHHble

17.1 OaHHbIe aneKkTpoobopyaoBaHuUA
CMOTpVITe 3aBOACKYHO Ta6l'|VILIKy aneKkTpoaBuratensa.

17.2 YpoBeHb 3BYyKOBOro AaBrneHus
Cwm. Tabnuuy Ha cTp. 27.



18. O6HapyXeHue u ycTpaHeHne HeuMcnpaBHOCTEN

lpedynpexdeHue

lNeped cHaMuUEeM KpbIWKU KI1eMMHOU KOpobku u deMoHmMaxem Hacoca Heobxodumo y6edumbcsi, YmMo numaHue
Hacoca OmK4YeHO, U MPUHSIMb Mepbl, YMobbl npedomepamumb e20 c/iy4aliHoe 8KJIlo4YeHue.

HeucnpaBHOCTb

MpunynHa

Cnocob ycTpaHeHus

1. HacocHbIn arperat
COBCEM He nogaet
XUAKOCTb MK
nopaert ee B
HeJoCTaTO4YHOM
obbeme.

a)

HenpaBunbHO nogknioveHo nutaHue (2 dasbl).

MpoBepUTb M UCMIPaBUTL NOAKMIOYEHUE NUTAHUS.

b)

HenpaBunbHoe HanpasneHue BpaleHns.

MomeHsATb MecTamu NoakstoveHne aBe gasbl nuTaoLen
3NEeKTPOCeTH.

c)

Hanunuune BO3ayxa BO BCacCbIBAKOLLEN NINHNN.

YaanuTe BO3AYyX M3 Hacoca Unm u3 BcacbiBaloLLEero
TpybonpoBoaa.

d)

Cnuwkom 6onbLlIoe NpoTUBOAABIEHME.

OTperynvpoBaTb NonoxeHne paboyen ToUkn B
COOTBETCTBUW C NACMOPTHLIMW AAHHBIMU.
[MpoBepbTe cUCTEMY Ha OTCYTCTBUE 3arpsi3HEHUNA.

e)

CrnuIKOM HM3KOE AaBreHne BCacbiBaHMS.

[MoBbICMTbL YPOBEHb NepekaynBaeMon XnaKocTn co
CTOPOHbI BCacbiBaHMs. MONHOCTBIO OTKPbITL 3afBUXKY BO
BcacblBatoem Tpybonposoge. [poBepuTb COOTBETCTBUE
YCNOBUI 3KCMyaTauuu, NpMBeAEHHbIM B pasaene

10.6 TpybHas obes3ka.

f)

3abuT rpsisblo BcackiBatowmin Tpybonposos
unu paboyee koneco.

MpombITb BCackiBaloLLylo MarnucTparbs U Hacoc.

g)

Hacoc nogcaceiBaet BO3QyX 4epes nedekTHoe
ynnoTHeHue.

MpoBepuTh yNnoTHeHUs TpyGoNpoBoaoB, Npokiaaku
Kopryca Hacoca W ynnioTHeHus Bana, npu
Heo6X0AMMOCTH 3aMEHUTL.

h)

Hacoc nogcaceiBaet BO34YyX 13-3a HNU3KOro
YPOBHA XUOKOCTU.

MoBbICUTL ypoBeHb nepekaynBaeMomn XUAKOCTM CO
CTOPOHbI BCacCbliBaHUA 1 noaaepXXmnBaTtb €ro NOCTOAHHbIM,
HACKOJ1bKO 3TO BO3MOXHO.

2. Tlyckatenb
aneKkTpoasuraTens
OTKNIOYMNCH 13-3a
neperpysku
aneKkTpoasuraTens.

a)

Hacoc 3abut rpsasbto.

MpombITb Hacoc.

b)

npeBbILUeHa HOMUHanbHasa pa60qaﬂ TOYKa
Hacoca.

OTperynupoBaTtb nonoxeHne paboyen To4kM B
COOTBETCTBUW C NACMOPTHLIMW AAHHBIMU.

[NoBbIWeHHas NAOTHOCTb UMK BA3KOCTb
nepekaynBaemMom XnaKkocTn no CpaBHEHUIO C
TeMN 3Ha4YeHUAMUN, YTO yKa3aHbl B 3aKase.

Ecnu cHmxeHne MOLWHOCTU A0MNYCTUMO, YMEHbLUTL
nogavy B HanopHom Tpy6onpoBoAe N yCcTaHOBUTL
6Gonee MOLLUHbIV 3nekTpoaBuraTens.

d)

HeBepHas perynupoBka nyckatens
aneKTpoABuraTens npu neperpyske.

MpoBepuUTb YCTAaHOBOYHbIE 3HAYEHUS NyckaTens
anekTpoaBuraTens, npu Heo6xoanMMocTH
oTperynupoBsartb.

e)

OnekTpoaBuratens pabotaeT Ha ABYX (asax.

MpoBepuUTb NoakNYeHe NUTaHWSA. 3aMeHuTe NnaBkui
npenoxpaHuTenb, CN OH NOBPEXAEH.

3. Hacoc pa6botaet
CINULLKOM LLUYMHO.
Hacoc pa6otaet
HEPOBHO, C
BUGpauunsamu.

a)

CnuLWKOM HU3KOE [aBrieHWNe BCachbiBaHUsI
(BO3HMKHOBEHUWE KaBUTaLUW).

[MoBbICUTb YpOBEHb NepeKkavnBaeMomn XUaKoCcTn co
CTOPOHbI BCacbiBaHNS. MONHOCTBIO OTKPbITL 3aABWXKY BO
BcacblBatoLem Tpybonposoge. NNpoBepnTb COOTBETCTBME
YCrnoBWI 3KCnnyaTauun, NnpuBeAeHHbIM B pasaene

10.6 TpybHas obesi3ka.

Moacoc Bo3gyxa BcacbiBaLWMM
TpyOONpoOBOAOM UNN HACOCOM.

YaanuTe BO3A4yX M3 Hacoca Unv U3 BcacbiBaloLEro
TpybonpoBsoaa.

npOTVIBO,D,aBJ'IeHI/Ie B HAacoCe HWMXe 3Ha4YeHud,
YKa3aHHOro B 3aKase.

OTperynupoBaTtb nonoxeHne paboyewn TOYkM B
COOTBETCTBMU C NACMOPTHLIMU AAHHBIMU.

Hacoc noacaceiBaeT BO3ayx M3-3a HU3KOTO
YPOBHSI KMOKOCTH.

[MoBbICUTb YpOBEHb NepeKkavynBaeMomn XnaKocTu co
CTOPOHbI BCACblBaHUS U NoAAEePXMBaTb €ro NOCTOSAHHbIM,
HaCKONbKO 3TO BO3MOXHO.

[ncbanaHc paboyero koneca (nonactu paboyero
Koneca 3abuTbl rps3sblo).

lMpomowiTe n npoBepbTe cocTosiHNe paboyero koneca.

f)

M3Hoc BHYTPEHHUX KOMMNOHEHTOB Hacoca.

3ameHnTb AedeKTHbIE KOMMOHEHTHI.

9)

Ha Hacoc nepefaeTtcst Harpyska ¢
TpybonpoBoaa (MpUBOAUT K LLYMY MpK MycKe).

YcTaHOBUTL HAacoc Takum o6pa3om, 4Tobbl Ha Hero He
nepepasanack Harpyska co CTOPOHbI TPy60onpoBoaoB.
TpybonpoBoabl 3aKpenuTb Ha onopax.

h)

HedekT NoAWNNHNKOB.

3aMeHUTb NOALUNMHUKMN.

i)

MoBpexaeH BEHTUNSATOP 3MEKTPOABUTaTENS.

3aMeHNTb BEHTUMIATOP.

)

Hanuune nocTopoHHMX NpeMeToB B Hacoce.

[MpombITb Hacoc.

PaboTta c ucnonb3oBaHuem npeobpasoBatens
4acToThl.

Cwm. pasgen 12.2 3kcnnyamauyus ¢ npeobpa3osamernem
yacmomeil.
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(NY) umxoaky

HeucnpaBHoOCTb

MpuynHa

Cnocob6 ycTpaHeHus

4.

YTeuka B Hacoce, a) Ha Hacoc nepepatoTcsa Harpyska
Tpybonposoaa, 4TO NPMBOAUT K yTeykam Yepes
KOpMyC Hacoca Wim CoeAnHEeHUs.

coegnHeHuax nnu
MexaHn4yeckomMm

YCcTaHOBUTbL HAcoC Taknum o6pa3om, YTobbl Ha Hero He
nepefasanacbh Harpyska co CTOPOHbI TpyGONpoOBOAOB.
TpybonpoBoabl 3aKpenuTb Ha oriopax.

ynnoTHeHUn Bana.  p) [loepexaeHue NPOKNaaok Kopnyca Hacoca unm

CoeANHEHUN.

3ameHnTb npoKnagky Kopnyca Hacoca unu COeUHEHUN.

c) 3arpsisHeHue unu 3aegaHne MexaHn4eckoro

YNAOTHEHUA Bana.

npOBeCTI/I OCMOTP U YUCTKY MEeXaHU4eCKOro ynjoTHeHne
Bana.

d) [edeKT MexaHN4YecKoro ynnoTHeHWs Bana.

3amMeHnTb TopLueBoOe ynioTHeHWe Bana.

e) [MoBpexaeHne NoBepxHOCTM Bana.

3ameHuTb Ban.

Cnvwkom Bbicokasi a) Moacoc BO34yXa BCacCbliBaoWUmM

Yoanutb BO34YyX U3 BCacbiBawLlero pr60nposo.qa mnun

Temnepartypa TpyGONpoOBOAOM MMM HACOCOM. 13 Hacoca v OOoNuUTb NepekadnBaemMyio XUAKOCTb.
Hacoca unu b) CnulIKOM HU3KOE [aBreHne BCaCbIBaHUS. MoBbICUTL YPOBEHL NEpPEKaYMBaEMON XUOKOCTU CO
anekTpoasuratTens. CTOPOHbI BCacbiBaHusA. MOMHOCTbIO OTKPbITL 3a4BUXKKY BO

BcacblBatoLeM Tpybonposoge. MpoBepuTb COOTBETCTBUE
YCroBWI 3KCNnyaTauun, npuBeAeHHbLIM B pasaene
10.6 TpybHas obesiska.

c) HepoctaTouHoe unM n3bbITOYHOE KONNYECTBO
CMasku B NoALmnnHuKax, nmbo ebibpaH

HenoaxoAsALWmi TUM CMasKku.

[NobaBuTb, y6paTb JINLWHIOK UINKU 3aMEeHUTb CMa3Ky.

d) Cnuwkom BbICOKOE OCEBOE AaBrieHune.

[MpoBepnTb pa3rpysoyHbie OTBEPCTUS paboyero koneca un
CTOMOPHbIE KOMbLia CO CTOPOHbI BCaChIBaOLLEN NINHUN.

e) HewcnpaBeH nnu HenpaBwUbHO OTPErynnpoBaH

nycKkaTenb anekTtpoasuratTens.

MpoBepuTb YCTaHOBOYHbI€ 3HA4YeHUA nyckaTens
aneKkTpogBuratena, npu HeobXoAMMOCTU 3aMEHNTb.

f) OnekTpoaBuratens neperpyxeHx.

HeobxogmMMo CHU3UTbL HOMUWHanbHy nogavy.

19. YTnnusauma orxonos

[aHHoe nsgenue, a Takxke y3nbl U AeTanu OMKHbI ObITb
YyTUNU3NpoBaHbl IKONOrnyeckn 6esonacHbIM cnocobom:

1.

Mcnonb3yiiTe obLeCTBEHHbIE UK YacTHble cnyxbbl cbopa
mycopa.

Ecnu Takve opraHusaummn nnu upmel OTCYTCTBYIOT,
cBSXKMTECh C bnuxaniwmm dunmanom unn CepBUCHbIM
ueHTpom Grundfos (He npumeHnmo gns Poccum).

20. NapaHTUn nsrotoBuTens

Ha Bce ycTaHOBKU NMpeanpuaTMe-nponsBoanTens npegocTasnsert
rapaHTuio 24 Mecsaua co aHA npogdaxu. Mpu npogaxe nagenus,

nokynarento Bblgaetcs MapaHTUNHbIA TanoH. Ycnosus
BbINOMHEHWS rapaHTUIHbIX 0683aTenbCTB CM. B MapaHTMnHOM
TanoHe.

YcnoBus nogayuu peknamauun

Peknamauwnn nogatotcsa B CepBucHbin LeHTp Grundfos (agpeca

YKasaHbl B FapaHTVII7IHOM TaJ'IOHe), npu 3TOM Heobxoanmo

nNpeaoCcTaBUTb MPaBUNBbHO 3aMNOMHEHHbIV MApaHTUIAHbIA TanoH.

26
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MpunoxeHune

YpoOBHM 3BYKOBOro AaBneHus

OaHHble B Tabnuue npueedeHsbl Anst Hacocos B cbope

(c anektpogsuratensmm MG, MMG, Siemens n TECO).
MprBeaeHHbIE OaHHbIE - 3TO MaKCMMarnbHbl€ 3HAa4YEHUS YPOBHSI
3BYKOBOro gasneHus. fjonycku B cootBeTcTBme ¢ 1ISO 4871.

60 Ny

2 nontoca: n = 3500 MUH™
4 nontoca: n = 1750 MuH"
6 nontocoB: n = 1170 MuH"

1
1
1

MakcumanbHbI ypoBeHb 3BYKOBOro aaBrieHus

50 'y MowHocTe [aB(A)] - ISO 3743
2 nontoca: n = 2900 muH"" 3MneKTpoABy- -
P ratens TpexdasHbIil anekTpoABUraTens
4 nontoca: n = 1450 muH [kBT]
L 1 2-X MOMIOCHbLIA  4-X NONIOCHbIA  6-TU NONIOCHbLIN
6 nontocos: n = 970 MuH
0,25 - - -
MakcuManbHbI YypoBeHb 3BYKOBOIO AaBeHuUst 0,37 - - -
MowHocTe [aB(A)] - I1SO 3743 0,55 - - -
3aneKTpoABM- ’
rarens Tpexdya3Hble aneKkTpoaBUraTenv 0,75 - - -
[kBT] - - - 1,1 64 51 43
2-X NONKCHbLIA  4-X NONKOCHbIA  6-TU NONIOCHBbIN 15 64 52 47
0,25 56 41 - 2,2 65 55 52
0,37 56 45 - 3 54 57 63
0,55 57 42 40 4 68 56 63
0,75 56 42 43 5,5 68 62 63
1,1 59 50 43 7,5 73 62 66
1,5 58 50 47 11 70 66 66
2,2 60 52 52 15 70 66 66
3 59 52 63 18,5 70 63 66
4 63 54 63 22 70 63 66
5,5 63 57 63 30 71 65 62
7,5 60 58 66 37 71 65 63
1 60 60 66 45 75 65 62
15 60 60 66 55 75 68 62
18,5 60 63 66 75 77 71 66
22 66 63 66 90 77 71 66
30 71 65 59 110 81 75 66
37 71 66 60 132 81 75 66
45 71 66 58 160 81 75 69
55 71 67 58 200 81 75 -
75 73 70 61 280 86 - -
90 73 70 61 288 N 77 -
110 76 70 61 353 86 - -
132 76 70 61 362 N 77 B
160 76 70 65 398 81 N B
200 76 70 - 408 - 79 -
250 82 73 - 460 - 79 -
315 82 73 -
355 77 75 -
400 - 75 -
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Argentina
Bombas GRUNDFOS de Argentina S.A.

Ruta Panamericana, ramal Campana Cen-

tro Industrial Garin - Esq. Haendel y
Mozart

AR-1619 Garin Pcia. de Buenos Aires
Pcia. de Buenos Aires

Phone: +54-3327 414 444

Telefax: +54-3327 45 3190

Australia

GRUNDFOS Pumps Pty. Ltd.
P.O. Box 2040

Regency Park

South Australia 5942

Phone: +61-8-8461-4611
Telefax: +61-8-8340 0155

Austria

GRUNDFOS Pumpen Vertrieb Ges.m.b.H.

GrundfosstralRe 2

A-5082 Grodig/Salzburg
Tel.: +43-6246-883-0
Telefax: +43-6246-883-30

Belgium

N.V. GRUNDFOS Bellux S.A.
Boomsesteenweg 81-83
B-2630 Aartselaar

Tél.: +32-3-870 7300
Télécopie: +32-3-870 7301

Belarus

Mpeactasutenscteo MPYHO®OC B
MuHcke

220123, MUHCcK,

yn. B. Xopyxen, 22, od. 1105
Ten.: +(37517) 233 97 65,

dake: +(37517) 233 97 69

E-mail: grundfos_minsk@mail.ru

Bosnia/Herzegovina
GRUNDFOS Sarajevo

Trg Heroja 16,

BiH-71000 Sarajevo

Phone: +387 33 713 290
Telefax: +387 33 659 079
e-mail: grundfos@bih.net.ba

Brazil
BOMBAS GRUNDFOS DO BRASIL

Av. Humberto de Alencar Castelo Branco,

630

CEP 09850 - 300

Séo Bernardo do Campo - SP
Phone: +55-11 4393 5533
Telefax: +55-11 4343 5015

Bulgaria

Grundfos Bulgaria EOOD
Slatina District

Iztochna Tangenta street no. 100
BG - 1592 Sofia

Tel. +359 2 49 22 200

Fax. +359 2 49 22 201

email: bulgaria@grundfos.bg

Canada

GRUNDFOS Canada Inc.
2941 Brighton Road
Oakuville, Ontario

L6H 6C9

Phone: +1-905 829 9533
Telefax: +1-905 829 9512

China

GRUNDFOS Pumps (Shanghai) Co. Ltd.
50/F Maxdo Center No. 8 XingYi Rd.
Honggiao development Zone

Shanghai 200336

PRC

Phone: +86 21 612 252 22

Telefax: +86 21 612 253 33

Croatia

GRUNDFOS CROATIA d.o.o.
Cebini 37, Buzin

HR-10010 Zagreb

Phone: +385 1 6595 400
Telefax: +385 1 6595 499
www.grundfos.hr

Czech Republic
GRUNDFOS s.r.o.
Cajkovského 21

779 00 Olomouc

Phone: +420-585-716 111
Telefax: +420-585-716 299

Denmark

GRUNDFOS DK A/S

Martin Bachs Vej 3

DK-8850 Bjerringbro

TIf.: +45-87 50 50 50

Telefax: +45-87 50 51 51

E-mail: info_GDK@grundfos.com
www.grundfos.com/DK

Estonia

GRUNDFOS Pumps Eesti OU
Peterburi tee 92G

11415 Tallinn

Tel: + 372 606 1690

Fax: + 372 606 1691

Finland

OY GRUNDFOS Pumput AB
Mestarintie 11

FIN-01730 Vantaa

Phone: +358-3066 5650
Telefax: +358-3066 56550

France

Pompes GRUNDFOS Distribution S.A.
Parc d’Activités de Chesnes

57, rue de Malacombe

F-38290 St. Quentin Fallavier (Lyon)
Tél.: +33-4 74 82 15 15

Télécopie: +33-4 74 94 10 51

Germany

GRUNDFOS GMBH

Schliterstr. 33

40699 Erkrath

Tel.: +49-(0) 211 929 69-0

Telefax: +49-(0) 211 929 69-3799
e-mail: infoservice@grundfos.de
Service in Deutschland:

e-mail: kundendienst@grundfos.de

HILGE GmbH & Co. KG
Hilgestrasse 37-47
55292 Bodenheim/Rhein
Germany

Tel.: +49 6135 75-0
Telefax: +49 6135 1737
e-mail: hilge@hilge.de

Greece

GRUNDFOS Hellas A.E.B.E.

20th km. Athinon-Markopoulou Av.
P.O. Box 71

GR-19002 Peania

Phone: +0030-210-66 83 400
Telefax: +0030-210-66 46 273

Hong Kong

GRUNDFOS Pumps (Hong Kong) Ltd.
Unit 1, Ground floor

Siu Wai Industrial Centre

29-33 Wing Hong Street &

68 King Lam Street, Cheung Sha Wan
Kowloon

Phone: +852-27861706 / 27861741
Telefax: +852-27858664

Hungary

GRUNDFOS Hungaria Kft.
Park u. 8

H-2045 Toérdkbalint,
Phone: +36-23 511 110
Telefax: +36-23 511 111

India

GRUNDFOS Pumps India Private Limited

118 Old Mahabalipuram Road
Thoraipakkam

Chennai 600 096

Phone: +91-44 2496 6800

Indonesia

PT GRUNDFOS Pompa

JI. Rawa Sumur Ill, Blok Il / CC-1
Kawasan Industri, Pulogadung
Jakarta 13930

Phone: +62-21-460 6909

Telefax: +62-21-460 6910 / 460 6901

Ireland

GRUNDFOS (Ireland) Ltd.

Unit A, Merrywell Business Park
Ballymount Road Lower

Dublin 12

Phone: +353-1-4089 800
Telefax: +353-1-4089 830

Italy

GRUNDFOS Pompe ltalia S.r.I.

Via Gran Sasso 4

1-20060 Truccazzano (Milano)

Tel.: +39-02-95838112

Telefax: +39-02-95309290 / 95838461

Japan

GRUNDFOS Pumps K.K.
Gotanda Metalion Bldg., 5F,
5-21-15, Higashi-gotanda
Shiagawa-ku, Tokyo
141-0022 Japan

Phone: +81 35 448 1391
Telefax: +81 35 448 9619

Korea

GRUNDFOS Pumps Korea Ltd.

6th Floor, Aju Building 679-5
Yeoksam-dong, Kangnam-ku, 135-916
Seoul, Korea

Phone: +82-2-5317 600

Telefax: +82-2-5633 725

Latvia

SIA GRUNDFOS Pumps Latvia
Deglava biznesa centrs

Augusta Deglava iela 60, LV-1035, Riga,
Talr.: + 371 714 9640, 7 149 641
Fakss: + 371 914 9646

Lithuania

GRUNDFOS Pumps UAB
Smolensko g. 6

LT-03201 Vilnius

Tel: + 370 52 395 430
Fax: + 370 52 395 431

Malaysia

GRUNDFOS Pumps Sdn. Bhd.
7 Jalan Peguam U1/25
Glenmarie Industrial Park
40150 Shah Alam

Selangor

Phone: +60-3-5569 2922
Telefax: +60-3-5569 2866

Mexico

Bombas GRUNDFOS de México S.A. de
C.V.

Boulevard TLC No. 15

Parque Industrial Stiva Aeropuerto
Apodaca, N.L. 66600

Phone: +52-81-8144 4000

Telefax: +52-81-8144 4010

Netherlands

GRUNDFOS Netherlands
Veluwezoom 35

1326 AE Almere

Postbus 22015

1302 CA ALMERE

Tel.: +31-88-478 6336

Telefax: +31-88-478 6332
E-mail: info_gnl@grundfos.com

New Zealand

GRUNDFOS Pumps NZ Ltd.
17 Beatrice Tinsley Crescent
North Harbour Industrial Estate
Albany, Auckland

Phone: +64-9-415 3240
Telefax: +64-9-415 3250

Norway

GRUNDFOS Pumper A/S
Stremsveien 344
Postboks 235, Leirdal
N-1011 Oslo

TIf.: +47-22 90 47 00
Telefax: +47-22 32 21 50

Poland

GRUNDFOS Pompy Sp. z 0.0.
ul. Klonowa 23

Baranowo k. Poznania
PL-62-081 Przezmierowo

Tel: (+48-61) 650 13 00

Fax: (+48-61) 650 13 50

Portugal

Bombas GRUNDFOS Portugal, S.A.
Rua Calvet de Magalhéaes, 241
Apartado 1079

P-2770-153 Pago de Arcos

Tel.: +351-21-440 76 00

Telefax: +351-21-440 76 90

Romania

GRUNDFOS Pompe Romania SRL
Bd. Biruintei, nr 103

Pantelimon county llfov

Phone: +40 21 200 4100

Telefax: +40 21 200 4101

E-mail: romania@grundfos.ro

Russia

00O lpyHadoc

Poccusi, 109544 Mocksa, yn. LkonbHas
39

Ten. (+7) 495 737 30 00, 564 88 00
®dakc (+7) 495 737 75 36, 564 88 11
E-mail grundfos.moscow@grundfos.com

Serbia

GRUNDFOS Predstavnistvo Beograd
Dr. Milutina Ivkovi¢a 2a/29
YU-11000 Beograd

Phone: +381 11 26 47 877 / 11 26 47 496

Telefax: +381 11 26 48 340

Singapore

GRUNDFOS (Singapore) Pte. Ltd.
25 Jalan Tukang

Singapore 619264

Phone: +65-6681 9688

Telefax: +65-6681 9689

Slovenia

GRUNDFOS d.o.o.

Slandrova 8b, SI-1231 Ljubljana-Crnuée
Phone: +386 1 568 0610

Telefax: +386 1 568 0619

E-mail: slovenia@grundfos.si

South Africa
GRUNDFOS (PTY) LTD

Corner Mountjoy and George Allen Roads

Wilbart Ext. 2

Bedfordview 2008

Phone: (+27) 11 579 4800
Fax: (+27) 11 455 6066
E-mail: Ismart@grundfos.com

Spain

Bombas GRUNDFOS Espafia S.A.
Camino de la Fuentecilla, s/n
E-28110 Algete (Madrid)

Tel.: +34-91-848 8800

Telefax: +34-91-628 0465

Sweden

GRUNDFOS AB

Box 333 (Lunnagardsgatan 6)
431 24 MéIndal

Tel.: +46 31 332 23 000
Telefax: +46 31 331 94 60

Switzerland
GRUNDFOS Pumpen AG
Bruggacherstrasse 10
CH-8117 Féllanden/ZH
Tel.: +41-1-806 8111
Telefax: +41-1-806 8115

Taiwan

GRUNDFOS Pumps (Taiwan) Ltd.
7 Floor, 219 Min-Chuan Road
Taichung, Taiwan, R.O.C.

Phone: +886-4-2305 0868
Telefax: +886-4-2305 0878

Thailand

GRUNDFOS (Thailand) Ltd.

92 Chaloem Phrakiat Rama 9 Road,
Dokmai, Pravej, Bangkok 10250
Phone: +66-2-725 8999

Telefax: +66-2-725 8998

Turkey

GRUNDFOS POMPA San. ve Tic. Ltd. Sti.

Gebze Organize Sanayi Bolgesi
lhsan dede Caddesi,

2. yol 200. Sokak No. 204
41490 Gebze/ Kocaeli

Phone: +90 - 262-679 7979
Telefax: +90 - 262-679 7905
E-mail: satis@grundfos.com

Ukraine

TOB PYHO®OC YKPATHA
01010 Kwuis, Byn. Mockoscbka 86,
Ten.:(+38 044) 390 40 50

dax.: (+38 044) 390 40 59
E-mail: ukraine@grundfos.com

United Arab Emirates
GRUNDFOS Gulf Distribution
P.O. Box 16768

Jebel Ali Free Zone

Dubai

Phone: +971 4 8815 166
Telefax: +971 4 8815 136

United Kingdom
GRUNDFOS Pumps Ltd.
Grovebury Road

Leighton Buzzard/Beds. LU7 8TL
Phone: +44-1525-850000
Telefax: +44-1525-850011

U.S.A.

GRUNDFOS Pumps Corporation
17100 West 118th Terrace
Olathe, Kansas 66061

Phone: +1-913-227-3400
Telefax: +1-913-227-3500

Uzbekistan

Mpeacrasutenscteo MPYHOPOC B
TawkeHTe

700000 TawwkeHT yn.YcmaHa Hocupa 1-1
TYynuk 5

Tenedon: (3712) 55-68-15

dakc: (3712) 53-36-35
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