COOEPXAHUE

eS CE

AA56

- A A a
WN =

1.4
1.5
1.6

1.7

1.8

1.9

4.1
4.2

5.1
5.2
5.3
5.4

6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8

6.10
6.11

6.12
6.13

7.1
7.2
7.3
7.4
7.5
7.6
7.7

8.1
8.2

CTpaHuubi
YKkazaHusi N0 TexHUKe 6e30nacHoOCTH 150
O6wwne ceegeHns 150
3HayeHne cMMBONOB N Haanucen 150
KBanudukauus n obyyerme
obcnyxuBaroLero nepcoHana 150
OnacHble nocrneacTBUs HECOOMNIOAEHNS YKa3aHUi
no TexHuke 6eaonacHocTn 150
BbinonHeHune paboT ¢ cobniogeHnemM TeXHUKN
6esonacHocTn 150
YkazaHus no TexHuke 6e3onacHocTu Ans
notpebuTens unu obcnyxuBatoLLero nepcoHana 150
YkasaHus no TexHuke 6e3onacHocTu npu
BbINOMHEHUN TEXHNYECKOoro obcnyxunsaHus,
OCMOTPOB U MOHTaxa 150
CamocTosiTenbHoe nepeobopynoBaHue u
N3roToBMeHne 3anacHblX y3nos u getanen 150
HeponycTumbie pexxuMmbl akcnnyatauum 150
TpaHcnopTupoBKa 150
O6wue cBegeHUs 151
OocTtaBka n obcnyxuBaHue 151
[ocTtaBka 151
[NepemelyeHne n nepeBoska 151
PacwundpoBka TUNOBOro 0603HavYeHUs 152
MogenbHbi psg NK 152
MogenbHbii pag NKG 152
OnameTp paGoyero koneca 154
Paboune xunakoctu 154
TexHuYeckue faHHble 154
TemnepaTtypa okpyxatoLen cpegbl 154
[OnanasoH TemnepaTyp nepekaynsaemMon xmakoctn 154
Pabouee naBneHue 154
MuHuMmanebHoe gaBneHue Ha Bxoae 154
MakcumanbHoe gaBneHue Ha Bxoge 154
MuHnmanbHoe 3HavyeHue pacxona 154
MakcumanbHbI pacxon 155
[aHHble anekTpoobopyaoBaHus 155
Bec: 155
YpoBeHb Wwyma 155
YacTtoTa BpalleHusi Hacoca B 3aBUCMMOCTU OT
NPUMEHSIEMbIX MaTepurarnoB U TUNoOpasMepoB 155
PemeHHasn nepepava 155
Pabota ¢ aBuratenem BHYTPEHHENO CropaHusi 155
MoHTax 155
[MpoBepku, BbINONMHAEMbIE Nepef Ha4yanom MoHTaxa 155
YcTaHoBKa Hacoca Ha MecTe aKcnnyatauum 156
OcHoBaHue 156
3anuBka LLEMEHTHbIM PacTBOPOM 156
[aweHne Bnbpauni 157
Tpy6onposoa 158
Bannac 158
PerynupoBaHue B3auMHOro MOJOXeHUA
nonymydpTt 158
O6wune ceegeHns 158
Kak npoBoauTb perynnpoBaHue B3aMMHOrO
NoNOXeHNs 158
M3amepuTtenbHble Npubopsbl 160
Ycunusa Ha cpnaHuax 1 MOMEHTbI 160

10.
10.1
10.2

1.

1.1
11.2
11.3
11.4
11.5
12.

12.1
12.2
12.3
12.4

13.

14.
14.1

15.
16.
17.
18.

MopaknioueHne anekTpoobopyaoBaHUs
3awumTa anekTpoaBuraTens
JkcnnyaTtauus anekTpoaBuratenei ¢
npeobpasoBaTenieM 4acToTbl

Myck

O6wwne ceegeHns

3anueka Hacoca

[MpoBepka HanpaBneHns BpalLleHns
Myck

BkntoyeHune/BbiknoveHne

TexHuyeckoe obcnyxuBaHue

Hacoc

TopueBoe ynnoTHeHUs Bana
CanbHukoBasi Habveka
OnekTpoasuraTens

MpocTon u 3awmTa oT AeNCTBUS HU3KOWN
TemneparTypbl

MocnenpopaxHoe obcnyxuBaHue

KomnnekTbl Ans TeXHU4Yeckoro o6cnyxuBaHus
PacuyéT MMHUManNbLHOro AaBfeHUs Ha Bxoae
O6GHapyXeHue 1 ycTpaHeHue HeucnpaBHOCTeN

YTunusaumsa otxonos
FapaHTuUn nsrotosuTens

161
161

161
161
161
161
162
162
162

162
162
162
163
163

163

163
163

163
164
165
165

149



1. YKa3aHusi no TexHukKe 6e3onacHocTH

1.1 O6wme cBepeHus

[MacnopT, pykoBOACTBO NO MOHTaXy W 3KcnnyaTauuu, ganee no
TEKCTY - PYKOBOACTBO, COAEPXMUT MPUHLMNUANbHbIE yKa3aHus,
KOTOpbIE JOMKHbI BbIMOMHATLCA NPU MOHTaXe, 3KCnnyatauum u
TEXHUYECKoM 06cnyxmBaHun. NoaToMy nepes MOHTaXOM U
BBOZOM B 3KCMyaTauuto oHM 0653aTenbHO A0MmKHbl ObITb
N3y4YeHbl COOTBETCTBYHOLLMM 0OCIYXMBaKOLWMM NEPCOHANoM nnm
notpebutenem. PyKoBoACTBO AOMKHO NOCTOSIHHO HAX0AUTLCS Ha
MecTe akcnnyaTauuu obopyaoBaHus.

Heobxoammo cobntogaTb He Tonbko obwmne TpeboBaHus no
TexHuke 6esonacHoCTW, NpUBeAEHHbIE B pasaene "Yka3aHus

no TexHuke 6e3onacHocTn", HO U cneumanbHble ykasaHus no
TexHuke 6esonacHoCTW, NPUBOAMMbIE B APYTUX pasfenax.

1.2 3HayeHMe CMMBOJIOB U Hagnucen

Yka3aHusi no mexHuke 6e3onacHocmu,
codepxaujuecsi 8 GaHHOM pykoeodcmee rno
o6cnyxueaHur U MOHMaXy, HeebINnoJIHeHuUe
KOmMopbIX MOXem rnoese4yb onacHble 051 KU3HU
u 300poebs rdeli nocnedcmeusi, creyuasabHO
ommeyeHbl 06WUM 3HaKOM onacHocmu rno
cmaHdapmy DIN 4844-W00.

Amom cumeos ebl Halideme psidoM ¢
yKasaHusiMu no mexHuke 6e3onacHocmu,

HeebINoJIHeHUe KOmopbIX MOXem ebl3eamb
omka3 o6opydoeaHusi, a makxe e20
noepexadeHue.

PsidomM ¢ amum cumeosioM Haxodsimcs
pekomMeHOayuu unu ykaszaHusi, obnezyarouue
KasaHue
pabomy u ob6ecrnequsaroujue HaleXxHyro
akcnnyamayuro obopydoeaHusi.
YkasaHusl, noMelLieHHble HenocpeacTBEHHO Ha obopyaoBaHuK,
Hanpuwvep:
* CTpersika, yKkasbiBawllas HanpaBneHue BpalleHus,
» 0603HayeHne HanopHoro naTpybka ans nogayn
nepekaynBaemMon cpefpbl,

[OSDKHbI cobrntogaTbesi B 06513aTenbHOM NOPSIAKE U COXPaHATLCS
Tak, YToObl MX MOXHO ObINIO NPOYMTaTh B M0G0 MOMEHT.

1.3 KBanudukauma n obyyeHmne obenyxusatrowero
nepcoHana

MepcoHan, BbIMOMHALMIA 3KCnyaTauuto, TexHu4Yeckoe
o6cnynBaHVe 1 KOHTPOSIbHbIE OCMOTPbI, @ TakkKe MOHTaX
060pynoBaHMs JOSHKEH MMETb COOTBETCTBYHOLLYHO BbINOMHAEMOM
paboTe kBanudukaumio. Kpyr Bonpocos, 3a KoTopble nepcoHan
HeceT OTBETCTBEHHOCTb M KOTOPbIE OH AOMKEH KOHTPONUPOBaTh,
a Takke 0bnacTb ero KOMNEeTeHUMM AOMKHbI TOYHO OnpeaensaTLes
notpebutenem.

1.4 OnacHble nocneacTBUsS HecobnAeHNUA YKa3saHUn
no TexHuKe 6e30nacHoOCTU

HecobniogeHune ykasaHuin no TexHuke 6e3onacHoCTN MOXeT
nosneyb 3a cOBON Kak onacHble NOcNeaAcTBUS ANS 300POBbA U
XXM3HM YenoBeka, Tak U co3faTb OMacHOCTb ANA OKpy>KatoLlemn
cpeabl n obopynosaHusi. HecobniogeHue ykazaHuin No TeXHUKe
6e30nacHOCTV MOXET TakKXe NPUBECTM K aHHYNMPOBAHUIO BCEX
rapaHTUNHbIX 0653aTeNbCTB MO BO3MELLEHMIO yllepba.

B yactHocTu, HecobntoaeHne TpeboBaHWI TEXHUKN
6e30nacHOCTV MOXET, Hanpumep, Bbi3BaTb:

* 0TKa3 BaxHeunLwunx yHKUMIn obopyaoBaHus;

* HeAeWCTBEHHOCTb NpeanucaHHbIX MeTO40B TEXHUYECKOTO
06CnyXMBaHUS U PEMOHTA;

* OnacHylo cuTyaLuio Anst 300pOBbS U XU3HM NepcoHana
BCeACTBUE BO3OENCTBUS ANIEKTPUYECKUX UM MEXAHUYECKUX
¢akTopoB.
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1.5 BbinonHeHue paboT ¢ cobnogeHMeM TeXHUKU
6e3onacHocTH

Mpw BbINONHEHUN PaBOT AOMKHBI COBMOAaTLCS NPUBELAEHHbIE

B JaHHOM PYKOBOZCTBE MO MOHTAaXy W 3KChnyaTauumn ykasaHus
no TexHuke 6e3onacHOCTy, CyLLeCTBYOLME HaLNOHamnbHbIe
npeanucaHns no TexHuke 6e3onacHocTy, a Takke nobble
BHYTPEHHUWE NpeanucaHns no BbINOSIHEHMIO paboT, akcnnyaTauum
obopyaoBaHus 1 TexHuke 6e3onacHoOCTU, AelcTByOLWME Y
notpebutens.

1.6 Yka3aHuA no TexHUKe 6e3onacHocTn ons
notpe6utens unu o6cnyxuBarLLero nepcoHana

+ 3anpeLleHo 4eMOHTMPOBaTbL MMeoLLMECs 3alnTHbIe
orpaxaeHus NoABMXKHBIX Y3NOB W AeTanewn, ecnu
obopyaoBaH/e HaxoaMTCs B SKCMyaTauum.

*  HeobXoAMMO UCKMOUYNTL BO3MOXHOCTb BO3HUKHOBEHUS!
0MNacHOCTU, CBA3AHHOW C aNeKkTpoaHepruen (6onee nogpobHo
cMoTpu, Hanpumep, npeanucanvs VDE 1 mecTHbIX
3HeprocHabxawLWmx NpeanpusTuii).

1.7 YKa3aHuA No TexHMKe 6e3onacHoOCTU npum
BbINOJIHEHUN TEXHUYECKOro 06CnyXuBaHus,
OCMOTPOB M MOHTaxa

MoTpebutenb gomkeH obecneyunTb BbINONHEHNE BCcex paboT no
TEeXHUYECKOMY 0BCMYyXMBaHUIO, KOHTPOSBHBIM OCMOTPaM 1
MOHTaXy KBanuguunpoBaHHbIMM cneuManuctamu,
[ONYLWEHHbIMW K BbIMOMTHEHUIO 3TUX paboT 1 B 4OCTATOYHON Mepe
03HAKOMIIEHHBbIMY C HUMUN B XOA€ NOAPOOHOro n3yvyeHuns
PYKOBOACTBA MO MOHTaXy W 3KCnnyaTauum.

Bce paboTbl 06513aTeNbHO AOMKHBI MPOBOAUTLCS MPU
BbIKMOYEeHHOM 0b6opygoBaHuun. [lomkeH 6e3ycnoBHO
cobnogaTbCca NOpAAoK A4eCTBUIN NPU OCTaHOBKe 060pyAoBaHUs,
OMNMCaHHbINA B PYKOBOACTBE MO MOHTaXy M 3KCnnyatauuu.

Cpasy e No OKOH4YaHMK paboT AOMKHbI OblTb CHOBa
yCTaHOBIMEHbI UMW BKIMIOYEHbl BCE AEMOHTUPOBAHHbIE 3aLLUTHbIE
1 nNpefoxpaHnTenbHble YCTPONCTBA.

1.8 CamocToATenbHOEe NnepeobopyaoBaHue u
M3roToBrieHMe 3anacHbIX y3roB 1 geTtanen

MepeobopyaoBaHue nnn mogmdukaLmio yCTPONCTB paspeLuaeTcs
BbIMOMHATL TOMNBKO MO COrNacoBaHWIO C U3rOTOBUTENEM.
PupMeHHble 3anacHble y3nbl U AeTanu, a Takke paspelleHHble

K MCNONb30BaHUIO (PUPMON-N3roTOBUTENEM KOMMMEKTYoWwmne
npu3BaHbl 06ecnevnTb HaAEXHOCTb 3KCnyaTaumu.

lMpuMeHeHne y3noB n getanen Apyrnx Nnpou3BoanTenen Moxet
BbI3BaTb OTKAa3 N3roTOBUTENS HECTU OTBETCTBEHHOCTb 3a
BO3HUKLUME B pe3ynbrate 3TOoro NocneacTBus.

1.9 HegonycTuMbie pexuMbl 3KCnnyaTauum

OkcnnyaTauMoHHas HageXHOCTb NOCTaBNseMoro 06opyaoBaHus
rapaHTMpyeTcs TOMbKO B Cllyyae NpMMeHEHUs1 B COOTBETCTBUM

C (OYHKLMOHANbHLIM Ha3HaYeHMEM COrMacHoO pasaeny

6. TexHuyeckue OaHHble. [penenbHO 4ONYCTUMbIE 3HAYEHNS,
yKa3aHHble B TEXHUYECKMX XapaKTepUCTuKax, AOMKHbI
obasatenbHO cobnogaTbcs BO BCeX Cry4vasix.

2. TpaHcnopTUpoBKa

Mpun TpaHCNOPTMPOBAHUM aBTOMOGUIbHbIM, XXENE3HOAOPOXHBIM,
BOZHbIM UV BO3AYLUHBIM TPAHCMNOPTOM U3Aene AOMKHO GbiTb
HaZleXKHO 3aKpensieHo Ha TPaHCMOPTHLIX CPEACTBaX C Lenbio
npenoTBpaLLEHNS CaMONPOU3BONbHbLIX NEPEMELLEHWIA.

YCnoBusi XpaHeH st YyCTaHOBOK JOMXHbI COOTBETCTBOBATb rpynmne
"C" TOCT 15150.



3. O6wue cBegeHus

Tun u Mmogenb Hacoca yKa3aHbl B (pupMeHHOW Tabnuyke Ha
Hacoc.

Hacocbl koMnnekTyoTca anekTpoasuratensimm mogenen MG un
MMG komnanum Grundfos. BHumMaHue: ecnu Hacoc o6opyanoBaH
aneKkTpoABuUraTenem, U3roToBNeHHbIM He komnaHuen Grundfos,
OaHHble No ABUraTento MOryT OTNMYaThbCst OT OAHHbIX,
NpUBEAEHHbBIX B HACTOSLLEM JOKYMEHTE. DTO TaKKe MOXET
ckasaTbCsi Ha 9KCMIyaTauMOHHbIX XapakTepucTukax Hacoca.

4. locTaBKa 1 obcnyxnBaHue

4.1 OocTaBKa

Mpexae Yem NOKMHYTb 3aBOA, HACOChI MOABEPratoTCA MOSTHON
nposepke. [NpoBepka Hacoca BkM4vaeT B cebsi PyHKLMOHANbHbIE
MCMbITAHUA C N3MepeHnem paboumx xapakTepucTuk Hacoca,
4TOObI ONPeaennTbL ero COOTBETCTBME TpeboBaHMAM
OeNCTByLWNX cTaHAapToB. [1pOTOKOMbl UCTIBITAHUI MOXHO
nonyuntb B Grundfos. Mo 3aBepLueHnn MOHTaxa Heobxoanmo
CHOBa NPOBEPUTHL B3aUMHOE NOMOXEHNE Hacoca u
anekTpoasuratens. Cm. 8. PeeynupogaHue 83aUMHO20
r1on10XeHusi nonymygm.

Hacocbl nocTtaBnsTCs ¢ 3aBoa B OTKPbITOM SILLMKE U3
OPEBECUHbI UMW U3 KOMOUHAL MU APEBECKHBI C KAPTOHOM,
KOTOPbIA cneunanbHo co3faH Ans TPaHCNOPTUPOBKN BUITOYHbBIM
aBTOMOrpPy34MKOM UMM @aHaNOrMYHbIM TPAHCMNOPTHLIM CPEACTBOM.
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Kcnnyatauuum

4.2 MepemelueHne N nepeBo3Ka

3anpeujeHo NnodHUMamb HacoCHble azpezamsbl 6

c6ope MoJsibKO 3a NPOYWUHbI
anekmpodeuzamens. Cm. puc. 1 u 2.
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Puc. 1 [paBunbHbIn cnocob nogbéma Hacoca

Puc. 2 HenpaBunbHbIi cnocob nogbéma Hacoca

TMO3 3948 1206

TMO03 3769 1006
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5. PacwundpoBka TMNnoBoro o6o3HaveHus

Hacocebl, noctaBnsiemble 6e3 anekTpoasuraTens, He UMetoT
YCINOBHbIX 0003Ha4YeHN NapaMeTpoB ANeKTPOABUraTens, a
Hacocbl, NocTaBnsemMble CoO CBOOOAHLIM KOHLIOM Barna, He umetT
YCINOBHbIX 0603Ha4YeHN NnapaMeTpoB MydThbl 1
aneKkTpoABUraTens.

5.1 MogenbHbin psag NK

5.2 MogenbHbin psg NKG

Mpumep NK 32 -125 .1 /142 A1 -F -A -BAQE

HanmeHoBaHue
NK
NKE

HoMuHanbHbIN AnameTp BbiNyCKHOTO
otBepcTus (DN)

HomuHanbHbIn guameTp paboyero koneca
[mm]

[MoHwKeHHas npon3BOANTENBHOCTb =1

DdakTnyeckmin amameTtp paboyero koneca [Mm]

Kop ncnonHenns Hacoca (kogbl MOryT 6biTh
KOMBVHUPOBaHHbLIM®)

A = OCHOBHOE UCMOMHeHVe Co CTaHZapTHOW MydTOoN

A2 = OCHOBHOE MCMOMHEHNE C pa3bEMHOIN MydTOMN

C = HacocHbii arperat 6e3 anekrpoasuratens

H = Hacoc co cBo6oaHbIM KOHLIOM Bana

E Hacoc ¢ cepTudmkatamv n npoTokonamu UCnbITaHUN
X = CneuuanbHoe UCMONHEHNE

Kop Tpy6bHOro coeguHexuns:
F = ®naHey DIN

Koa matepunana:

A = Kopnyc n pabo4yee koneco u3 ceporo 4yryHa

B = Kopnyc 13 ceporo 4yryHa, pabouyee koneco 13 6poH3bl
CuSn10

S = Kopnyc 13 ceporo 4yryHa, paboyee Koneco us Hepx. ctanu
1.4408

N = Kopnyc Hacoca n paboyee koneco 13 Hepx. ctanu 1.4408,
KOMbLO LieneBoro ynnotHenus ua PFTE (TednoH)

R = Kopnyc Hacoca n paboyee koneco us HepxasetoLlein ctanu
1.4517, xonbLo Wenesoro ynnoTHeHuns n3 PFTE

P = Kopnyc Hacoca 13 Hepx. ctanu 1.4408, paboyee koneco un3
Hepx. ctanu 1.4517, konbuo wenesoro ynnoTHeHus us PFTE

K = Kopnyc Hacoca n paboyee koneco un3 Hepx. ctanu 1.4408,
KOMbLIO LLEeneBoro ynnoTHeHNs u3 Hepx. ctanu 1.4517

L = Kopnyc Hacoca, paboyee koneco n KomnbLo LeneBoro
YNNOTHEHUS U3 HepxaBsetowewn ctanu 1.4517

M = Kopnyc Hacoca 13 Hepx. ctanu 1.4408, paboyee koneco un3
Hepx. ctanu 1.4408, 1.4517, KonbLO LLeNeBoro ynnoTHeHus
13 Hepx. ctanu 1.4517

X = CneumnanbHoe ucnonHeHune

Kon TOPLUEBOro ynioTHEeHUA Bana 1 anactomepoB

* Mprmepbl KOMBUHYPOBaHHbLIX KOJOB HACOCOB:

A1C = OcHOBHOE UCMONHEHME CO CTaHAapTHOW MydTol 1 6e3
anekTpoasuraTens.

A2E = OCHOBHOE UCMONIHEHNE C PAaCMOPHON BTYIKOW 1
cepTudukaTaMmm 1 NPOTOKONaMm UCTbITaHUA.

- S
Type crunoros X

|NK80-160/164 Al-F-A-GQQE

|
Model B 96623450 P2 0612 0005 |
©Q 150 |m¥hH 30 |m n[2957 |min'1@

p/t 16/90 |bar/°Cuax
k ce

Made in Hungary |
Puc. 3 TNpumep drpmeHHon Tabnunukm ans NK

TMO03 3952 1206

96145329
\=

B npumepe npenctasneH NK 80-160 ¢ 164-mm pabounm
KONnecoMm, N3roToBMEeHHbIM 13 YyryHa C TOPLEBbIM YNIIOTHEHNEM
GQQE, cTtaHgapTHOM MyTOW MU 2-NOMNOCHBIM
aneKTpoABUraTenem.
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Mpumep NKG 50- 32 -125 .1 /142 A1 -F -A -BAQE
HanmeHoBaHue
NKG
NKGE
HomuHanbHbIN AnameTtp
BcacblBatoLero oteepcTusi (DN)
HomuHanbHbIN AnameTp BbINyCKHOMO
oteepctusi (DN)
HomMuHanbHbIM gnametp paboyero koneca [Mm]
MoHwkeHHas Npon3BOAUTENBHOCTL =.1
dakTnyeckuin guameTp paboyero koneca [Mm]
Kop ncnonHenns Hacoca (kogbl MOryT ObiTb
KOMBWHMPOBaHHBIMM)
A = OcHOBHOE VCMNONHEHWe CO CTaHAAPTHOW MyddTOW
A2 = OCHOBHOE VCMOMHEHNe C pa3beMHON MydTOMN
C = HacocHbii arperat 6e3 anektpoasuratens
H = Hacoc co cBo6oaHbIM KOHLIOM Bana
E = Hacoc ¢ ceptudmkatamu n npoTokonamm UCrbITaHnii
X = CneuuanbHoe UCMONHeHne
Kop Tpy6HOro coemHeHums:
F = ®naneu DIN
E = dnaneu E Tabnuupl
Koa matepuwana:
A = Kopnyc n paboyee koneco n3 ceporo yyryHa EN-GJL-250
B = Kopnyc 13 ceporo 4yryHa, paboyee koneco n3 6poH3bl
CuSn10
S = Kopnyc 13 ceporo 4yryHa, paboyee Koneco us Hepx. ctanu
1.4408
N = Kopnyc Hacoca n paboyee koneco n3 Hepx. ctanu 1.4408,
KOnbLO LieneBoro ynnotHeHnusi us PFTE (TednoH)
R = Kopnyc Hacoca u pabouyee koneco 13 HepxaBsetoLei cTanm
1.4517, konbLo WeneBoro ynnotHexnus n3 PFTE
P = Kopnyc Hacoca u3 Hepx. cTanu 1.4408, paboyee koneco 13
Hepx. ctanun 1.4517, konbLUo WeneBoro ynnoTHeHnus n3 PFTE
K = Kopnyc Hacoca n paboyee koneco n3 Hepx. ctanu 1.4408,
KOMbLIO LeneBoro yrnmnoTHeHNs n3 Hepx. ctanu 1.4517
L = Kopnyc Hacoca, paboyee KOneco v KomnbLO LLeneBoro
yNnoTHeHUst n3 Hepxasetowen ctanun 1.4517
M = Kopnyc Hacoca u3 Hepx. cTanu 1.4408, paboyee koneco n
KOMbLIO LLeneBoro ynnoTHeHNs n3 Hepx. ctanu 1.4517
X = CneumanbHoe UCnonHeHne
Kop TopLeBoro ynnoTHEHWS! Bana U pe3vHOBLIX AeTarnel Hacoca
- \
Type crunoros X
[NKG 125-80-160/164 Al-F-A-GQQE |
@ ModellB 96623450 P2 0612 0005 |@ ©
o
Q[ 150 |m¥hH 30 |m n[2957 |min* =
o
p/t 16/90 |bar/°Cwmax 8 E
Made in Hungary | c € H g
S =

Puc. 4 Tlpumep pypMeHHON Tabnmnykn ¢ TEXHUYECKUMU
napameTtpamu ans Hacoca NKG

B npumepe npeactaesneH NKG 125-80-160 ¢ 164-mm pabounm
KOMEeCOM, U3rOTOBIIEHHbIM M3 YyryHa C TOPLEBbLIM YNIIOTHEHEM
GQQE, ctaHgapTHOWM MyTOl 1 2-NOMKCHBIM
anekTpoABuraTenem.




TopueBoe ynnoTHeHue Bana

BHyTpeHHUI AnameTp TOPLEBOro ynnoTHeHMA Bana [Mm] 28 n 38 48 55 60
d5 [mMm] 241 32 42 48 60
Kop Auanazon MakcumanbHoe aaBneHue [6ap]
Temneparyp
Pe3nHoBoe cunbhoHHOE yNnoTHeHUe, rpaduT C NPONMUTKOW BAQE oT 0°C go +120°C 16 16 16 16
meTannom/kapbug kpemuusi, EPDM
Pe3nHoBoe cunbhoHHOE ynnoTHeHne, rpaduT C NPONMUTKOW BAQV o 0°C go +90°C 16 16 16 16
meTtannom/kapbug kpemuunsi, FKM (BUTOH)
Pe3nHoBoe cnnboHHOE yNnoTHeHne, kapbug kpemHusi/kapoug BQQE  oT 0°C Ao +90°C 16 16 16 16
kpemHusi, EPDM
Pe3nHoBoe cunbdoHHOe ynnoTHeHne, kapbua kpemHusa/kapoua BQQV  oT 0°C Ao +90°C 16 16 16 16
kpemHus, FKM (BUTOH)
PesnHoBoe cnnbhoHHOE yNnoTHeHWe, aHanornyHoe Tuny B, Ho ¢
YMEHbLUEHHOW MroLlafbio NOBEPXHOCTU TpeHus, kapbua kpemuusa/  GQQE ot —25°C po +90°C 16 16* 16* 16*
kapbug kpemuus, EPDM
Pe3nHoBoe cunboHHOE yNnnoTHeHne Tuna B ¢ ymeHbLUeHHOM
nnoLwiaablo NOBEPXHOCTU TpeHus, kapbua kpemHusa/kapbug GQQV ot -25°C po +90°C 16 16* 16* 16*
kpemHus, FKM (BUTOH)
YNNOTHUTENBHOE KOMbLIO KPYFMOro Ce4EHUst C HEMOABUXHbIM AQQE  oT 0°C go +90°C 25 25 16 16
noBoAKOM, kapbug kpemHusi/kapoug kpemHusi, EPDM
YNNOTHUTENBHOE KOMbLIO KPYFMOro Ce4EHUsI C HEMOABUXHBIM AQQV  oT 0°C go +90°C 25 25 16 16
noBoAKOM, kKapbug kpemHus/kapoug kpemuus, FKM
YNNoTHUTENBHOE KOMbLO KPYrMOro Ce4eHUs C HeMoABUXHbIM
NOBOAKOM, Kapbua KpemMHus/rpacduT ¢ NPONUTKON MeTansnom, AQAE ot1 0°C pgo +120°C 25 25 25 25
EPDM
YNMNOTHUTENbHOE KOMbLIO KPYFIOro Ce4eHUs ¢ HEMOABIKHEIM AQAV 0T 0°C g0 +90°C 25 25 25 25
noBoOAKOM, Kapbug kpemHus/rpacut ¢ nponutkon metannom, FKM
PeSVIHOBO? cunb@OHHOE yNnoTHeHne, Kapbug kpemHus/rpacut c BQBE oT 0°C go +140°C 16 ) ) )
NPOMNUTKON CUHTETUYECKMMM cmonamu, EPDM
OT6anchmposaHqu YNNOTHUTENBHOE KOMbLIO KPYFMOro CevYeHus, DAQF  oT 0°C go +140°C 25 25 25 25
rpacmT ¢ nponuTKon meTannom/kapbug kpemuus, FXM
Pe3nHoBoe cunbhoHHOE yNnoTHeHUe, rpaduT C NPONMUTKOW BBQE or 0°C go +120°C 16 16 16 16
CUHTEeTUYeCKMMM cmonamu/kapbug kpemuusi, EPDM
* o1 —25°C po +60°C
g
3
=
=
Puc. 5 [Onametp Topua Bana d5
CanbHUKOBOE YNIIOTHEHUE
OwnanasoH MakcumanbHoe
Koa
TemnepaTtyp naBneHue [6ap]
CanbHuk 6e3 oxnaxaeHus ¢ aBToMaTUYECKUM M’MOPO3aMKOM; Afs Nofavuun
4YNCTON BOAbI SNE
CaJ‘IbH}dK 0e3 oxnaxaeHus n 6e3 aBToMaTU4eCcKoro rmaposamka; Ans nogaydm oT —30°C 110 +120°C 16
ynucTom Boabl SNO
CanbHuk 6e3 oxnaxaeHus ¢ NPUHYAMTENbHOW Nodayer 3anopHOM XUOKOCTH
N3BHe SNF
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YcnoBHoe o603HavYeHue canbHUKa

Mos. Kog OnwucaHue

1 S CanbHukoBasi HabuBka
MeToa oxnaxpeHus
2 N bes oxnaxaeHuns

3anopHaﬂ XNAKOCTb

E C aBTOMaTUYECKMM rMAPO3aMKOM

C npuvHyanTenbHOM nogayen 3anopHom
XUAKOCTU U3BHE

(0] Be3 3anopHow xngrkocTtu

MaTepuansi

YnnoTHuTenbHble konbua ¢ PTFE-nponuTtkow n
A ynnoTHuTenbHble Konbua n3 EPDM B kopnyce
Hacoca

YnnoTHuTenbHble Konbua rpacdut-PTFE n
B YNnoTHUTENbHbIE Konbua n3 EPDM B kopnyce
Hacoca

YnnoTtHuTenbHble Konblua ¢ PTFE-nponuTkoi n
C ynnotHuTenbHble konbua 3 FKM B kopnyce
Hacoca

YnnoTHuTenbHble Konbua rpacdut-PTFE 1
D YyNnoTHUTENbHbIE Konbua n3 FKM B kopnyce
Hacoca

5.3 OnameTtp pabouero koneca

Mo 3aka3y paboyee koneco MoXeT ObITb 06TOYEHO Nof
KOHKpEeTHY0 pabouyto TouKy. STO 3HaUUT, 4TO hakTu4eckmm
Avametp pabo4yero koneca oTnMYaeTcs OT CTaHAapTHOroO
AvameTpa, yKa3aHHOro B JOKyMeHTauuu.

dakTuveckmi gnameTp paboyero korneca ykasblBaeTcs B
PUpMEHHOM Tabnuyke ¢ TEXHUYECKNMUN XapaKTEPUCTUKaMMU.

5.4 Paboyue xuagkocTtu

Hacoc npegHasHaveH Ans nepekaynBaHns ManoBA3KUX, YNCTbIX
N XMMUYECKN HearpeccuBHbIX XUOKOCTEN, He copepx)alunx
TBEPAbIX BKMOYEHUI NN BONOKOH. XXNAKOCTb HE JOMKHA
oKasblBaTb XMMNYECKOro BO3AENCTBMSA Ha MaTepuansl Hacoca.
Ecnu nepekaynBaemble XnOKOCTU UMEIOT NNOTHOCTb U/Mnun
BA3KOCTb Bonee BbICOKYI0, YeM Y BOAbl, MOXeT noTpeboBaTbCs
yCTaHOBKa 3MeKTPOABUraTens ¢ BbICOKOW MOLLHOCTbIO Ha
BbIXOAHOM Barny.

YNnoTHUTENbHbIE KOMbLA U TOPLUEBbLIE YNITOTHEHWS BblibUpatoTcs
B COOTBETCTBMU C NepeKkavymBaeMon XUOKOCTbIO.

Hanpuwmep, nepekadnBaHne ropsaymx XMAKOCTEN C TemnepaTypon
Bbiwe 80°C.

Ons nepekaynBaHuWs rMMKOMb-COAEPXKALLUX KULKOCTEN MOXET
Takxke notpeboBaTbCA APYron TUM TOPLEBOIO YNIOTHEHNUS.

Ons cuctem otonneHuss Tpebyetcst Boga, KA4eCTBO KOTOPOWA
[OJKHO OTBeYaTb TpeboBaHMsAM, coaepXKalumMmcs B cTaHaapTe
VDI2035.

YT06bI y3HaTL NOapo6Hee, obpaly. B Grundfos.
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6. TexHn4Yeckmne gaHHble

6.1 TemnepaTtypa okpyxatrowen cpenbl

TemnepaTypa oKpyxatoLen cpeibl 1 BbiIcOTa YCTAaHOBKMU Hag
YPOBHEM MOPS ABMSOTCA BaXHbIMU (hakTopamMmn Ans cpoka
cny>0bl anekTpoABMraTens, Tak Kak OHV BMSIOT Ha pecypce
NOALUMMHMKOB 1 M30NSLMI0 Kopryca.

MakcumanbHas TemnepaTtypa okpyxatoLlen cpeabl:
» OnekTpoasuratenu EFF2: +40°C.
»  OnekTpoasuratenu EFF1: +60°C.

Ecnu Temnepatypa okpyxatowen cpeabl npesbiwaeT +40°C
(ons EFF 1: +60°C) unu ecnu aBuraTenb yCTaHOBIEH Ha BbICOTE
6onble 1000 m (ana EFF 1: 3500 m) Hag ypoBHEM MOpS, HeNb3s
3KCnyaTMpoBaTh ANEKTpoABUraTenb C NOMHOW Harpyskom, Tak
Kak oxnaxgatowias cnocobHOCTb BO3ayXa yXyALLaeTcs us-3a ero
HWM3KOWN NIOTHOCTU. B aTOM crnyyae MOXeT BO3HUKHYTb
HeobxoAMMOCTb B UCMONb30BaHWUKN APYroro ABuraTens.
MpokoHcynbTMpyTECh € NpeacTaBuTenem Grundfos.

P2
[%]
100
% ~~—__ N EFF 1
) ~
80 EFF 2\\;\‘
AN
70 N
60
50

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

T T T T
1000 2250 3500 4750 M

Puc. 6 Harpyska geuratenst P2 B 3aBUCUMOCTU OT
TemnepaTypbl/BbICOTbI HAZ YPOBHEM MOPS

TMO02 8551 0504

6.2 [lnana3oH TemnepaTyp nepekaymBaeMon XUgKocTun
ot —25°C go +140°C.
MakcumanbHas Temnepartypa nepekadynBaeMom XUaKocTu

YKa3aHa Ha dUpMeHHom Tabnuyke Hacoca. OHa 3aBUCUT OT
Bbl6paHHOI’O TOpUEBOro ynyioTHeHUA Bana.

B cooTBETCTBMM C MECTHLIMW HOpMaMK U Npasunamu Ans
HacOCOB, KOPMYC KOTOPbIX M3rotoBneH n3 vyyryHa EN-GJL-250,
TemnepaTtypa nepekauymBaeMown X1aKoCTN MOXeT BbiTb
orpaHuyeHa +120°C.

6.3 Pabouee naBneHue

MakcvumanbHo gonycTumoe paboyee faBrneHne ykasaHo Ha
dupmeHHor Tabnuyke Hacoca.

NK:

Makcumym 1,6 MIMa (16 6ap).
Hacocbl ¢ dpnanuamu DN 200: 1 MIMa (10 6ap).

NKG:
Makcumym 1,6 MIMa (16 6ap).

6.4 MMHMManbHOe faBrieHUe Ha BXoae
MvHUManbHOe faBreHne Ha BXoae onpeaensercs no
xapaktepuctuke NPSH Hacoca (cm. cTp. 396) + 3anac
HagéxHocTn muHuM. 0,5 M Hanopa.

Mpouenypa pacyéta MUHUMaNbLHOIO AABMNEHUS Ha BXode
npeactasnexa B 15. Pacyém mMuHuMansHoz2o dasneHus Ha exode.

6.5 MakcumanbHOe gaBrneHue Ha Bxoge

Cymma hakTU4eckoro gaBrneHnsa Ha BXoAe Hacoca + faBneHue
HacoCa Ha 3aKpbITyl0 3aABUXKY OOIMKHO ObITb BCcerga MeHbLue
MakcumarsnbHO OoNyCcTUMOro pa6oqero OaBneHusd.

6.6 MMHumanbHOe 3HaYeHue pacxoaa

MuHMManeHoe 3Ha4YeHne pacxoda OOIMKHO COCTaBNSATb He
MeHble 10% oT HoMMHanbHOro pacxoga. Pacxog n Hanop
ykasaHbl B vpMeHHOoI Tabnuyke Hacoca.



6.7 MakcumManbHbIN pacxon

MakcumarnbHbI pacxof He AOIKEH MNpeBbIlaTh 3HAYEHWS,
npuBeaéHHbIe AN KaXAoro KOHKPETHOro Hacoca Ha cTp. 395,
MHaye MOXeT BO3HUKHYTb PUCK, K NPUMepY, KaBuTaumm u
neperpysku.

6.8 [laHHble anekTpoobopyAoBaHUA

CM. doupMeHHyt Tabnuyky Hacoca.

6.9 Bec:

Cwm. APnblK HA yNakoBKe UK KaTanor.

6.10 YpoBeHb Wwyma
CmoTtpuTe Tabnuuy Ha ctp. 393.

YKkasaHHble 3Ha4YeHUs ABMAITCA MakCUMarnbHbIMU, BKIIOYas
BepxHui gonyck B 3 ob B cootBeTcTBUM C ISO 4871.

6.11 YactoTa BpalleHMA Hacoca B 3aBUCMMOCTU OT
npMMeHsieMbIX MaTepuanoB U TUNOpPa3MepoB

g[MM] L|‘ I
T YyryH
600 AL X
\ BpoHsa
550 \
N
500 A \\\‘
450
N \‘\
400 [ ~
T~ N
350
300 N
250
200
1200 1600 2000 2400 2800 3200 3600 muH"

Puc. 7 MakcumanbHO gonyctMMmasi YactoTa BpalweHus
Hacoca

[ins HacocoB 13 HepxaBsetowen ctanu (1.4408/1.4517)
orpaHuYyeHuii No YacToTe BpalLeHUs HeT.

6.12 PemeHHasn nepepava

Ecnu Hacoc npuBoanTCsl BO BpalleHne peMeHHou nepegayen,
3anpeLlaeTcs nNpeBbIlaTh AaHHble, yKa3aHHble B crieaytoLlen
Tabnuue:

TMO03 4109 1806

MakcumanbHas MOLHOCTb
anektpoaBurartens [kBT] Ha KoHUe Bana

YacToTa s = s 2 z
BpalleHns B E f‘ : 5 2
mmn" < ? 3 3 <
1000 4 7 1" 18 22
1500 5 10 25 32 38
2000 6 14 25 - -
2500 7 17,5 - - -
3000 10 20 - - -

Ecnu TpebyeTtcs bonee BbicoKast BbIXOAHAsH MOLLHOCTb,
HeobXoAMMO YCTaHOBUTb MPOMEXYTOYHbIV Ban C KPOHLITENHOM
NoaLNNHUKOB.

6.13 PaboTta c ABUratenem BHyTpeHHero cropaHus

Ecnu e kayecmee npueoda npumeHsiemcsi
6eH3uHO8bIU unu dusenbHbIl dgu2amesib, Mo
mpe6yemcsi cmpoz2oe 8bIMo/IHeHUE 8cex
mpe6oeaHuli uzzomoeumersi, KacarowWuxcs
deuzamensi. Oco6eHHO cmpo20 GOJIKHO
cobnrodambcs HanpaesieHue epauwjeHusi Hacoca.
Ecnu cMmompemb co cmopoHbI npueoda
(Momopa), mo ean Hacoca OOJIXeH epaujambcsi
ernpaeo (rno 4yacoeoli cmpesike). Ecnu cmompems
Ha eaJsl MOmopa co CmopoHbl Hacoca, mo
deuzamesnb OOJKEH 8paujambCsi 8s1eeo (m.e.
npomue 4yacoeol cmpernku)!

Cmpesika Ha Kopryce Hacoca noka3bleaem
npasunibHoe HarnpassieHue 8paujeHusl.

Ecnu HacocHbIlU azpezam ycmaHOBJIEH 8
3aKpbIMoOM nomeuweHuU, Heo6xodumo
cobnrodamb ykazaHHble mpeboeaHus
omHoweHuu nodayu eo3dyxa, Heo6xodumoz20
onst pabombl deu2amerisi, a makxe
¢hukcupoeamb GaHHbIe M0 ompabomaHHbIM
2a3am.

lpu cnuee monnuea u3 6aka Heo6xodumo
nodzomoeums eMKOCMb cOOMmeemcmeyru,e2o
obbema 01 amux uesed.

7. MoHTax

7.1 NMpoBepKu, BbINONHAEMbIE Nepes Ha4yanom
MOHTaxa

OyeHb aXHO npasusibHoe o6paweHue ¢

obopydoeaHueM neped ycmaHoegkol e2o Ha

Mecme 3KcrJiyamauyuu.

MoapsiayvK 4oMmKeH NpoBepuTbL 060pyaoBaHKe Npyu NOCTaBKe U

y6eanTbCs B TOM, YTO OHO XPaHUTCS B YCINOBUSIX, UCKITHOYaOLWMNX

€ro KOppOo3uto 1 NMOBPEXAEHNE.

Ecnu go BBoga o6opyaoBaHust B 3KCnyaTaLuio NpoiaeT CBbille

6 mMecAaueB, HEOGXOANMO PeLUNTb BOMPOC O TOM, HYXXHO UK HET

HaHOCUTb COOTBETCTBYHOLLIEE aHTUKOPPO3MOHHOE MOKPbLITE Ha

BHYTPEHHME y3nbl U AeTanu Hacoca.

Heobxognumo obecneunTb cnegytolee

*  MPUMEHSIEMOE aHTUKOPPO3VMOHHOE MOKPLITUE HE AOMKHO
paspylwaTb pe3avHoBbIE AeTasnu, ¢ KOTOPbIMU OHO
KOHTaKTUPYeET.

*  aHTUKOPPO3UOHHOE MOKPbITUE AOMKHO NErko yaanaTbCs.

Y7106kl 3aLUTUTL HACOC OT NPOHMKHOBEHUSI B HETO BOAbI, NbINN,

rpsi3n 1 T.M., BCE OTBEPCTUS AOMKHbI ObITb 3arnyLleHbl BMNIOTb 40

TOro MOMeHTa, koraa GyayT noaknoyeHbl Tpy6onpoBoabl.

TopueBble yNnnOTHEHUS Bana NnpeacTaBnstoT cobon
Npeumn3noHHble y3nbl. [pu HenpaBuIbHOM MOHTaXe TopLeBoe
YNMOTHEHNE Bana MOXET BbINTU U3 CTPOS 3@ HECKOMbKO YacoB
nocne Havana akcnnyataumm. OCHOBHOW NPUYMHON TaKUX
OTKa30B SABMAETCA HEMPaBWUIbHbIA MOHTaX YNIOTHEHWIN Bana unm
TpybonpoBoaa Ans 3aTBOPHOM XUAKOCTU U/MNn OWnGKN nNpu
yCTaHOBKE M MOHTaxe Hacoca Ha MecTe aKcnnyaraumu.

B npouecce TpaHCNOPTMPOBKM HACcOC JOIMKEH ObITb HAQEXHO
3akpenseH, 4Tobbl He BO3HMKANo Ype3MepHbIX BUOpauuin n/unm
NOBPEXAEHWI Bana 1 YNIoTHEHUS BCNeACTBME NaAeHUs Unm
yaapa. 3anpelleHo nogHMmaTh Hacoc 3a Bar.
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7.2 YcTaHOBKa Hacoca Ha MecTe 3KCnsyaTauum

Hacoc pomxeH yctaHaBnuBaTbCs B CYXOM NMOMELLEHUN C
XOpoLllen BEHTUNALMENR, TeMnepaTypa B KOTOPOM He nagaet
Huxe 0°C.

Mpu nepeka4yueaHuu 2opsiyeli 600kl criedyem
UCKJTI04YUMb 803MOXHOCMb COMPUKOCHOBEHUSI
rMepcoHana ¢ 20pA4YUMU MO0BEPXHOCMAMU.

Heo6xonnmo npeaycMoTpeTb BOKPYr Hacoca cBoGoAHOe
MPOCTPaHCTBO COOTBETCTBYIOLLErO pasmMepa, Nno3BorsioLero
BbINOSIHUTL €ro cepBUCcHOE o6CnyKnBaHMe.

7.3 OcHoBaHue

Hacoc donxeH ycmaHaenueamscsi €
coomeemcmeuu ¢ npueedeHHbIMU danee
ykasaHusimu. Heco6odeHue ux moxem
npueecmu Kk c605IM NpuU 3KCRyamayuu u K
noepexdeHuto y3noe u demanell Hacoca.

Komnanus Grundfos pekomeHayeT ycTaHaBnvMBaTh Hacoc Ha
6eTOHHOM (byHAaMeHTe, UMELLEM SOCTATOUYHYH HECYLLYIO
CnocobHOCTb Ansg Toro, 4YTobbl 06ecneynTb NOCTOAHHYIO
cTabunbHyt onopy BCemMy HacoCHOMY y3ny. ®yHAaMeHT JOMKeH
ObITb B COCTOSIHUM NornoLats nobble Bubpaumm, gedopmauum un
yAapbl OT HOpManbHO AeUCTBYOLWNX cun. 3a ocHoBY bepeTcs
aMMNMpuYeckoe NpaBumno: Macca 6eToOHHOro hyHAaMeHTa AoMKHa
ObITb B 1,5 pasa 6onblue Maccbl HACOCHOrO y3na. [loBepXxHOCTb
6eToHHOro pyHAameHTa AomkHa OblTb abCOMTHO
rOpU30OHTanbHOW N COBEPLLUEHHO POBHOM.

YcTaHoBUTE Hacoc Ha yHOamMeHT u 3adukcmpymnTe ero. MNnuta-

OCHOBaHWe JOIMKHa UMEeTb OMopy No BCeN NoLwaaun. Cwm. puc. 8 n
9.
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Puc. 9 TlpaBunbHbIN MOHTaX

156

h¢

MUH.100 Mm

B¢

MUH.100 MM
MUH.100 MM

MUH.100 Mm

TMO3 3771 1206

L¢

Puc. 10 dyHpameHT

PekomenpoBaHHasa anuHa u wmupuHa ykasassl B puc. 10.
O6paTtuTe BHYMaHWe, YTO ANMHA U WUMPUHA GETOHHOTO
dyHAaMeHTa JomKHbl 6biTb Ha 200 MM Bonblue pambl-
OCHOBaHuS.
Macca dyHoameHTa gomkHa ObiTb, Mo KpariHen mepe, B 1,5 pasa
Honblue obuen maccel Hacoca. MMHMManbHas BbicoTa
dyHAameHTa (hf) MoxeT ObITb BbluMCrieHa no opmyne:
h, = Myacoc X 1.5
g= Ao
I‘f % Bf % 8GeTOH

MnoTHocTb (8) 6eToHa 0bbiyHO paBHa 2200 Kr/Mmi.

B ycTtaHoBKax, B KOTOPbIX 0CO6EHHO BaXXHO 06eCcneunTb HU3KNn
YypOBEHb LyMa, pekomeHayeTca dyHAaMeHT ¢ Maccou, B 5 pas
npesbllWatoLen maccy Hacoca. Cm. Takke 7.5 MaweHue
subpayud.

7.4 3anvMBKa LeMEeHTHbIM PacTBOPOM

Hacoc noctaBnsieTcs ¢ NOArOTOBMNEHHON K 3arMBKE LLIEMEHTHbIM
pacTBOpPOM pamoii-ocHoBaHWeM. B pame-ocHoBaHUM nmetoTcst
OTBEpPCTUS, Yepesd KoTopble 3anmBaeTcs uemeHT. CmoTtpu puc. 11.

3anvBoyHble
oTBeEpCTUS

TMO3 4587 2206

Puc. 11 Pama-ocHoBaHuVe C 3anNMBOYHbIMU OTBEPCTUAMMN



dyHOamMeHT gormkeH 6biTb OCHaLLEH BonTamu Ans KpenneHus
pambl-ocHOBaHusi. CMoTpu puc. 12.
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Puc. 12 Bont B dyHOameHTe
Korga 6onTbl ycTaHoBneHbl B pyHAaMeHT, Heobxoanmo
yCTaHOBUTb paMy OCHOBaHWe Ha MeTannu4eckue npoknagku,
TonwmHoum 3-5 cM, a Takke BbIPOBHSITb FOPU3OHTaNbHOE
nonoxexue pambl. CmoTpu puc. 13.
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Puc. 13 BblpaBHMBaHME C MOMOLLbIO PETYNIMPOBOYHbIX
npoknagok

[anee BbinonHute onanybky un 3anerte 6e3ycagoyHbln GETOH.
PacTBop 3anusatoT fo Tex nop, noka He byaeT 3anonHeHo
NPOCTPaHCTBO Mo MuMTon-ocHoBaHnem. OTBepcTus B NnnTe-
OCHOBaHMM NO3BOMSIIOT CBOOOAHO BbIXOAUTL BO3AYXY M3 3a30pa, a
TakkKe AalT BO3MOXHOCTb yAanuTb BO34yX U3 pacTBopa C Liefbio
yCTpaHeHns BO3MOXHOCTH obpa3oBaHuns "BO3AYLIHbIX KAPMaHOB".
Cwmotpu puc. 14. O6bI4HO NNUTa-OCHOBaHWE 3anvBaeTcs
pacTBOPOM [0 TOro, Kak HAaCOCHBbIN y3en ByaeT NoAKMoYeH K
TpybonpoBoay n 6yaet okoHYaTeNbHO NPOBEpeHa ICTUPOBKA
B3aVMHOrO NornoXxeHus nonyMmydT. PacTBop 3anunsaeTtcs ¢ Lenbio
BOCMPENATCTBOBATL NONEPEYHOMY CMELLEHWNIO NNTHI-OCHOBAHWUS,
YyBENUYNTL €€ Maccy, CHU3UTb YPOBEHb BMOpauuii 1
KOMMeHCUpoBaTb HEPOBHOCTU DyHAAMEHTA.

Onany6ka

TMO3 4590 2206

Puc. 14 Onany6ka

7.5 laweHne BuGpauun

YTobbl n3bexaTb nepeaadn BuGpaumnii K CTPOUTENbHbLIM
KOHCTPYKLMSIM 30aHWiA 1 K TpyGonpoBoay, pekoMeHayeTcst
NPYMEHSATL KOMMEHCATOpPbI, a TaKKe yCTaHaBMMBaTb
Bubporacsiime onopbl, cMoTpUTE puc. 15.
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Bubporacsiias -
onopa / %_’

Puc. 15 laweHune Bnbpauuni

7.5.1 KomneHcaTtopbl
KomneHcaTopbl cnyxaTt Ansa cnegylowmnx Lenen:

* KomneHcauus gedopmaLnin oT TENMOBOrO paclMpPeHnst Unum
cxatus TpybonpoBoaa B pesynbraTte konebaHui Temnepartypebl
nepekaynBaeMon XnaKkocTu;

*  CHWXEHVNe MeXaHWYeCKUX Harpy3okK, BbI3BaHHbIX PE3KNM
nogbeMoM faBneHus B Tpybonposoae;

°  U30MAUMA KOPMYCHOro wymMa B Tpybonposoge (TonbKo
pe3vHOoBblEe KOMMEHCaToPbl).

He cnedyem npumeHssmb KoMneHcamopbi OJsi
ycmpaHeHusi nozpewHocmel u HemoyHocmu
c6opku mpy6onpoeoda, Hanpumep
3KcyeHmpucumema mpy6 unu ¢naHyes.
MuvHUManbHoOe paccTosiHue OT Hacoca, Ha KOTOPOM LOMXKHbI
yCTaHaBnMBaTbCsa KomneHcatopbl, coctaBnsaeT 1-1% x DN
(HOMMHanbHOro Anametpa TPyObl), TO OTHOCMTCS Kak K
BCacblBaloLLEeMy, Tak U K HanopHomy Tpybonposoay. 3T1o
no3BonuT nsbexatb obpasoBaHms TypOyneHTHOro NoToka B
KOMMeHcaTopax, YTo co34acT OnTUMarbHble YCIOBUS Anst
BCacblBaHWsi U BbI30BET MUHMMAarnbHOE NajeHve AaBneHns B
HanopHom Tpy6onpoBsoze.
[Mpw BbICOKOW ckOpOCTM NoToka (> 5 m/c) pekoMeHayeTcs
yCcTaHaBnMBaTb MakCMMarbHO BO3MOXHbIE NSl JaHHOro pa3mepa
TpybonpoBoaa KoMneHcaTopbl.

7.5.2 Bubporacswue onopbl

YTt0o6bl n3bexatb nepeaayn Bubpaumin K CTpPOUTENbHbLIM
KOHCTPYKLUMSAM 34aHWUIA, peKOMEHAyeTCs N30nnpoBaTthb UX OT
OCHOBaHWA HAaCOCHOrO arperara ¢ NoMOLLblo BUOpOracsaLmnx
onop. Ans Beibopa cCOOTBETCTBYHOLLMX BUOpPOracsLumMx onop
TpebyeTcst 3HaTb creayoLiye AaHHbIe:

* Cunbl, JeNCTByOLME Ha BUbporacsime onopsbl;

* Y4acTOTy BpaLleHWs aNeKTPoABUraTens; B cryyae Hanuuus
perynupoBaHusi YacTOoTbl BPaLLEHNS 3TO Takxke AOMKHO
NPVHUMATbLCHA BO BHUMAHUE;

* HeobxoauMbI ypoBeHb ralieHunsi Bubpaunii B %.

Bbibop BubporacsAwmux onop 3aBUCUT OT YCITOBUIA MOHTaxa.

B onpeneneHHbIx ycnoeusx HenpasuiibHO noaobpaHHble

BMOporacsLyme onopbl MOryT cTaTb NPUYMHON POCTa YPOBHS

BMbpauwnii. Moabop onop AOMKEH OCHOBBLIBATLCHA Ha AaHHbIX

BNOPOaKyCTUYECKOro pacyéra, BbiNONHEHHOIO

NPOEKTUPOBLUUKAMU.

Ecnun Hacoc ycTaHoBneH Ha dyHAameHTe ¢ BUubporacawmumm

onopamu, To Ha naTpybkax Heo6xoaAnMO yCTaHOBUTb

KOoMneHcaTopbl. BaxHo nckniounTh "BbiBELLMBaHNE" Hacoca Ha

dnaHuax.
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7.6 TpybonpoBog

Ha kopnyc Hacoca He AomKHbI NepefaBaTbCs MexaHu4eckme
ycunus ot Tpybonposoga. Cm. 9. Ycunus Ha ¢hrnaHyax u
MOMEHMAbI.

Tpy6Hasi o6Bsizka formkHa ObITb Haanexallero pasMmepa ¢ y4éTom
[aBneHnsa Ha BXofe B Hacoc.

TpybonpoBoabl AOMKHbI MOHTUPOBATLCS Tak, YTODObI B HUX He
ckannueancs Bo3ayX, B 0CO6eHHOCTM 3TO kacaeTcs
BcacblBatoLlen marnctpanu. Cmotpute puc. 16.

TMO0 2263 3393

Puc. 16 lNpaBunbHbI MOHTax Tpybonposoaa

TpybonpoBoabl AOMKHbI YCTaHABNMBATLCS HA COOTBETCTBYHOLLME
ornopbl, pa3MeLLeHHbIe Kak MOXHO Brivixe KO BCacbiBaloLLEMY U
HanopHomy naTpy6kam.

OHV [OMKHBI MPOKNaAbiBaTbCA OTHOCUTENBLHO (aHLeB Hacoca
Tak, YTo6bl UCKIMOYNTL BO3HUKHOBEHMWE B HUX HaMPsSKEHWI, Tak
Kak 9To NpVBEAET K MOBPEXAEHUsIM Hacoca.

7

To

N

Toukn
KpenneHus

o]

Nﬂ
Im
N\
TMO2 5679 3802

Puc. 17 Touku kpennexus
7.7 bannac

Hacoc He dosmxeH pabomamb Ha 3aKpbimyro
3adeuxKy. 3mo ebi3bigaem rnoebiuWieHue
memnepamypsbi u o6pa3oeaHue napa e Hacoce,
Ymo Mo)xem cmamb NPUYUHOU NnoepexdeHust
Hacoca.

Ecnun Bo3HMKaeT onacHOCTb TOro, YTO HAacoc MoXeT paboTaTkb Ha
3aKpbITY0 3a4BWXKY, HEO6XOAMMO NpeaycMoTpeTb barinac
(06BOAHYIO NMMHUIO), YTOOLI 06ecnedYnTb MUHUMATbHYIO
LIMPKYMALMIO XUOKOCTH.

MuHMManbHoe 3Ha4YeHne pacxofa AOMKHO COCTaBNATL He
MeHbLe 10% oT makcumarnbHoro pacxoga. Pacxoa v Hanop
yKkasaHbl B (hupMeHHon Tabnmyke Hacoca.
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8. PerynupoBaHue B3aMMHOrO MOJIOXeHUA
nonymydT

8.1 O6wue cBeneHun

Korga HacocHble arperat noctaensieTcsi ¢ 3aBoga B cbope,
nonyMyTbl yXe TOYHO CLIeHTPUPOBaHbI 3a CHYET NPOKMaAoK,
YCTaHOBINEHHbIX MOA OMOPHLIMU MOBEPXHOCTSIMI Hacoca U
3neKTpoABUraTensi, Kak Toro TpebyT TEXHUYECKME YCMNOBHS.

Mpwu ycTaHOBKe Hacoca HeobXxoAMMO NPOBEpPUTL B3aMHOe
nonoxeHue nonyMmyT, Tak Kak OHO MOT10 GbiTb HAPYLLEHO Mpu
TPaHCMOPTMPOBKE.

BaxHO npoBepuTb OKOHYaTeNbHYI COOCHOCTb, KOrga Hacoc
pasorperncs Ao cBoel paboyein TeMmnepatypbi Npu
HOpMarbHbIX YCIOBUAX IKCNNyaTauum.

8.2 Kak npoBoanTb perynmpoBaHue B3aMMHOro
NonoXeHus

OueHb BaXXHO NPaBUIbHO BbIMOMHUTL PerynvpoBaHne B3aumHoro
ronoxeHus Hacoca u anekTpogeuratens. Heobxoammo
BbIMOMHATL NPUBEAEHHbIE HIKE yKas3aHus.

3Ha4yeHnsa @ 1 So MOXHO B3SiTb U3 Tabnunubl, NPUBEAEHHON HUXE.
3HayeHue sq paBHo 0,1 MMm.

TMO1 8753 0800

Puc. 18 PerynupoBaHne B3avMHOro NomnoxeHus nonymydpt

BenuuuHa 3a3opa s, B [MM] gonxHa
ObITb paBHa:

Ansa mydTbl C
HapyXHbIM Mydra ¢
AnameTpom CtaHpgapTt. mydTa NPOMEXYTOUHbIM
o [Mm]... 3NeMeHTOM
HomuHan  [Oonyck | HomuHan  Oonyck

280 - - 4 0/-1
295 - - 4 0/-1
2110 - - 4 0/-1
2125 4 0/-1 4 0/-1
2140 4 0/-1 4 0/-1
2160 4 0/-1 4 0/-1
2200 4 0/-1 6 0/-1
8225 4 0/-1 6 0/-1
2250 4 0/-1 8 0/-1




OnucaHue onepauuun

OnucaHue onepauun

TMO1 8880 0800

3asop mexay Topuamm
BarnoB JOKeH
COOTBETCTBOBATH
3HaYeHuo, ykazaHHOMY
B BbILLENPUBEAEHHbIX
Tabnuuax ons pasmepa
s, . Banbl noBepHuTte Ha
180°.

TMO1 8881 0800

[MpoBepbTE COOCHOCTD.

TMO1 8882 0800

[MoBTOpPUTE NpOBEpPKY
COOCHOCTW, NOBEPHYB
Banbl Ha 90°C.
CmoTpuTe Takxe puc.
18.

TMO1 8883 0800

3ataHute 60nThI,
Kpensiwue Hacoc 1
anekTpoasuraTesns K
pame-0CHOBaHMIO.

TMO1 8884 0800

[MpoBepbTE COOCHOCTD.
[onyck Ans s
cocTtasnseT 0,1 Mm.
Ecnun coocHocTb B
HOpMe, NepexoanTe K
atany 10.

M3 pucyHka BuaHo, 4to
TpebyeTcs NpunoaHATb
Hacoc.

TMO1 8885 0800

BblpexbTe npoknagky
Tpebyemoro pa3mepa.

TMO1 8886 0800

YcTaHoBUTE ee B
Tpebyemoe nonoxeHue.

TMO1 8887 0800

BHoBb 3aTaHuUTE GONThI.

TMO1 8888 0800

Eule pas TwatensHo
NpoBepLTE COOCHOCTb.

TMO1 8889 0800

3asop mexay Topuamu
BanoB JOMKeH
COOTBETCTBOBATL
3HaYeHWo, yKasaHHOMY
B BblLLENPVBEAEHHbIX
Tabnuuax ans pasmepa
s». flonyck cocTtasnsaeT
+0,1 mm.

TMO1 8890 0800

3artaHuTe 6onThl,
Kpensawne nonymyary.

TMO1 8891 0800

YcTaHoBUTE KOXYX
MydpThI.

Puc. 19 PerynuposaHue B3avMHOro

NONOXeHUs MonymypT

Ecnu mydTa n anektpogsuraTtens He NOCTABMSKTCA KOMMNaHWEN
Grundfos, BbINoMHsMTe ykasaHWsi U3roToBUTENS MyThI.

Ans ebinonHeHusi mpe6osaHuli 6e3onacHocmu
KOXyX My¢hmbl ece20a osmKeH 6bImb
ycmaHoeJsieH npu 3Kcnayamayuu.
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8.3 NamepuTenbHbie Npubopbl 9. Yeunua Ha dhnaHuax 1 MOMEHTbI

Y7106l 06ECneYnTb NOCTOSHHbLIN TEKYLLUA KOHTPOIb 3a
aKcnnyaTaumen obopyaoBaHus, peKOMeHAYeTCst YCTaHOBUTb
MaHoMeTp (B HamopHoM Tpy6onpoBoae) U MaHOBaKyyMMeTp (BO
BcacblBatoLem TpybonpoBoae). 3aaBuKKM UNU nepeknoyaTenu
MaHOMETPOB [OMKHbI OTKPbIBATLCSl TONbBKO MpU NpoBeaeHnn
ncnbITaHUI. MIaMmepuTenbHbIN Anana3oH MaHOMETPOB AOMKEH Ha
20% npeBbllaTb MakcMMarnbHOe AaBrieHne Hacoca B HanopHOM
TpybonpoBsozae.

Korga maHoOMeTpbI A1s U3BMEPEeHUsl yCTaHaBMMBaOTCA Ha
hnaHuax Hacoca, HeobxoANMO NOMHUTb, YTO MaHOMETPbI He
perucTpupyoT AnHaMuM4eckoe AaBrieHne (CKOPOCTHOW Hamop).
Ha 6onbwmHcTBe mogenen NK n NKG HacocoB gnametpbl
BCacCbIBaKLLErO U HAMOPHOro NaTpybKoB pasnuyHbl, YTO
Bbl3bIBAET Pa3fiMyHyt0 CKOPOCTb UCTEYEHWS Yepes YKasaHHble
dnaHupbl. CnegoBaTtenbHO, MaHOMETP B HanopHoM Tpybonposoae
OyaeT nokasblBaTb He AaBlieHMe, yKadaHHOE B TEXHUYECKON
AOKYMEeHTauun, a faBneHne, 3Ha4yeHne KOToporo MoxeT ObITb
MeHblUe (Makc. Ha 1,5 6ap unu npumepHo Ha 15 meTpos).

[Ins npoBepKy Harpy3ku aneKkTpoaBuraTens pekoMeHayeTcs
YyCTaHOBUTb amMnepmeTp.

Puc. 20 Ycunus Ha chrnaHuax u MOMEHTbI

TMO3 3811 1106

DN Ycunue [N] MomeHT [HM]
CepblIit YyryH
AvamveTp Fy Fz Fx 2 Fb My Mz Mx % Mb
32 298 368 315 578 263 298 385 560
40 350 438 385 683 315 368 455 665
FOPU3OHTANBHbIA 50 473 578 525 910 350 403 490 718
Hacoc, och z, 65 595 735 648 1155 385 420 525 770
BbIMYCKHOE 80 718 875 788 1383 403 455 560 823
oTsepcTtne 100 945 1173 1050 1838 438 508 613 910
125 1120 1383 1243 2170 525 665 735 1068
150 1418 1750 1575 2748 613 718 875 1278
50 525 473 578 910 350 403 490 718
65 648 595 735 1155 385 420 525 770
lopusoHTanbHbIi 80 788 718 875 1383 403 455 560 823
Hacac, ock x, 100 1050 945 1173 1838 438 508 613 910
BCacblBawLlee
oTBEpCTHe 125 1243 1120 1383 2170 525 665 735 1068
150 1575 1418 1750 2748 613 718 875 1278
200 2100 1890 2345 3658 805 928 1138 1680
Hepxagetowas DN Ycunue [N] MomeHT [HM™m]
crane AvawveTp Fy Fz Fx % Fb My Mz Mx ¥ Mb
32 595 735 630 1155 525 595 770 1120
40 700 875 770 1365 630 735 910 1330
FOPUIOHTANBHbIA 50 945 1155 1050 1820 700 805 980 1435
Hacoc, ocb Z, 65 1190 1470 1295 2310 770 840 1050 1540
BbINYCKHOE 80 1435 1750 1575 2765 805 910 1120 1645
oreepctne 100 1890 2345 2100 3675 875 1015 1225 1820
125 2240 2765 2485 4340 1050 1330 1470 2135
150 2835 3500 3150 5495 1225 1435 1750 2555
50 1050 945 1155 1820 700 805 980 1435
65 1295 1190 1470 2310 770 840 1050 1540
FOpU3OHTaNbHbIi 80 1575 1435 1750 2765 805 910 1120 1645
HacocC, OCb X,
BoaCLIBAIOLES 100 2100 1890 2345 3675 875 1015 1225 1820
oTBEpCTHE 125 2485 2240 2765 4340 1050 1330 1470 2135
150 3150 2835 3500 5495 1225 1435 1750 2555
200 4200 3780 4690 7315 1610 1855 2275 3360

Ecnu Harpyska He Bcerga AocTuraeT MakcumarbHO AOMYyCTUMOrO
3HaYeHWs!, OlHa U3 CNeayLLMX BEMUYMH MOXET NpeBbIllaTh
npeaen Hopmbl. 3a noapobHo nHdopmaumein obpallantTech B
Grundfos.
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10. MoakntoyeHne aneKkTpoobopyaoBaHUA

MoakntodeHne anekTpoo6opyaoBaHUS AOIKHO BbIMOMHATHCS
TOMbKO CMeunanucToM-afIeKTPUKOM B COOTBETCTBUM C MECTHBLIMU
HOpMamu 1 NpaBunamu.

lNeped cHaMueM KpbIWKU KIIeMMHOU KOPO6KU u
nepeod KaxObiM 0eMOHMa)xeM Hacoca
o6s13amesibHO csiedyem MoJIHOCMbHO
omkJilo4amb Om Hacoca HanpsihkeHue numaHus.
3aka3quk dosmkeH obecrneyums yCmaHOBKY
cemeegozo npedoxpaHumerssi U HeWHe20
cemeeo20 8bIK/oYamerssi 8 TUHUU
aslekmponumaHusi Hacoca.

Heobxogumo cneguTb 3a TeM, YTOObI yKasaHHble Ha (PUPMEHHOW
Tabnuyke napameTpbl 3nekTpoobopynoBaHuUs coBnaganu c
napameTpamu umetoLLeiicsa anekTpocetu. Heobxoammo
NpOBEPUTHL COOTBETCTBUE SNEKTPUYECKMUX XapaKTEPUCTUK
3nekTpoABUraTens UMEeLMMCS napaMmeTpam UCTOYHUKA
nuTaHus.

O6pa3sLbl CxeM NoAKMIYEHNS NpUBEAEHbI HA BHYTPEHHEN
CTOPOHE KPbILLKM KIEMMHON KOPOGKM anekTpoaBuratens.

Jlro60e ob6opydoeaHue nod HanpsixeHUeM,
pabomaroujee 80 83pPbIBOONACHbLIX YC/I08USIX,
G0JIKHO JKCNIyamuposambCcsl 8 coomeemcmeuu
C OCHOBHBLIMU HOPMaMu U fpasusamu umau
crneyuanbHbIMU UHCMPYKYUSAMU
coomeemcmeyruux adMUHUCMPamueHbIX
op2aHoe uslu mopaoebix op2aHu3ayudll.

10.1 3awuTa anekTpoaBUraTens

TpéxdasHble anekTpoaBuraTeny AOMKHbl ObiTb COEANHEHbI C
3alLUMTHbIM pene aneKkTpoaBuraTens.

TpexdasHble anekTpoasuratenu tuna MG, MMG komnaHuu
MpyHAdOC MOLWHOCTBIO 3 KBT 1 Bblle OCHaLleHbl BCTPOEHHbIM
Tepmopesnctopom PTC. CM. MHCTPYKUUM B KNEMMHOW KOopobke
asuratens. [ins 3agencTBoBaHMS TEPMOPE3NCTOPOB
pekomMeHayeTcs ncnonb3osaTtb ycTporicteo MS 220C
(3akasbiBaeTcs 0TAENbHO).

MopgkntovyeHne anekTpoobopyaoBaHUSA OOMKHO ObiTb BbINOMHEHO
NO CXeMe 3NEKTPUYECKMX COEAMHEHUN, NPeACTaBNeHHON Ha
KpbILKE KNEMMHOW KOpOoOKMU.

B nro6om cny4vae, npu Heo6xo0umMocmu peMoHma
anekmpodeuzamersi, 060pydo8aHHO20
mensioebIM pesie usiu mepmucmopamu, neped
Hayasom pabom y6edumecb 8 mom, Ymo
asmomamuyeckul 3anyck deuz2amerssi noce e2o
OoxX/1aXX0eHUs1 OMKITIOYEH.

10.2 SkcnnyaTtaumsa anekTpoaBuUraTernen c
npeobpasoBaTenem 4acToThbl

Bce TpéxdasHble gBuratenn Grundfos MOXHO MOAKIMIOYUTbL K
npeobpasoBaTento YacToThl.

Mpu paboTte npeobpasoBaTens 4acToTbl U30NALMSA ABUTaTENS
3a4acTylo UCMbITbIBAET OONbLUYI HArpy3Ky, YTO MOXET CTaTb
NPUYNHON NOBBILLEHHOTO WyMa anekTpoasuratensi. Kpome toro, B
CBSI31 C NoAktoveHnem npeobpasoBartens YacToThbl
3MneKTpoABuraTens NoABepraeTcs BpeAHOMY BO3AENCTBUIO
MUKOBBIX 3HAYEHWUIA HaNPSKEHNS.

MogwmnHukn MoLwHbIX (CcBbiwe 45 kBT) anektpoasuratenen
rnoaBepralTcs BO3AencTBMio bnyxaatowmnx Tokos. Ans paboTsl ¢
npeobpasoBaTenem 4acToTbl He06x0ANMO MCMoNb3oBaTh
ABurartenb C M30NMPOBaHHBIM MOALIMMHUKOM.

Ecnun Hacoc npuBoauTCst B A€CTBME YACTOTHBIM
npeobpasoBaTteniem, Heo6xo4UMO NPOBEPUTL CreayoLIne
YCRoBWs 3KCMnyaTauum:

YcnoBusa
OnucaHue onepauuu
akcnnyataumm
2-,4-n6-
nontocHble Y6enutech, YTO OAMH U3 NOALLUMMHUKOB
aneKkTpoABurateny, ABUraTens MMeeT aMeKTPUYECKYHo

Tunopasmep 280 n
Gonblue

nsonsaumto. Obpatutecsb B Grundfos.

Kputnuyeckne no
LWyMY NMPUMEHEHUs

YcTtaHoBUTE Mexay aneKkTpoaBuraTenem u
YacToTHbIM NpeobpasoBaTenem UNLTP
dU/dt, ymeHbLUaOWNIA NMMKN HANPsSKeHUs
1, KaK crneacTBue, ypoBeEHb LyMma.

OcobeHHO
KpUTnU4eckumne no
LyMy MpuMeHeHunsa

YcTaHoBUTE CMHYycoMAanbHbIn punbTp.

[OnuHa kabens

Mcnonb3yinte kabenb, COOTBETCTBYOLLNIA
TeXHUYeckuM TpeboBaHUSM nocTaBLymKa
npeobpasoBatens yactoTbl. (OnvHa
kabensa mexay asuratenem n
npeobpasoBaTenemM 4acToTbl BNNAET Ha
Harpysky gsuratens.)

HanpsixeHue
nutanus go 500 B

MpoBepbTe, MOXET MU AaHHbI
3MeKTPoABUraTenb UCMNOMNb30BaTHCS C
npeo6pasoBaTtenemM 4acToTbl.

HanpsixeHue
nuTaHusa B
nuanasoe ot 500 B
[o 690 B

YcTaHoBUTe Mexay anekTpoasuratenem u
YacToTHbIM NpeobpasoBaTenem UNLTP
dU/dt, ymeHbLUaOWMiA MMKN Hanps>keHUs
1, KaKk cnefcTeme, ypoBeHb LWyMa, Unu
ybennTech, 4TO ABUraTenb nMeeT
YCUIMEHHYIO N30NSALMIO.

HanpsixeHne
nutanmsa 690 B n
Bbllle

YctanoBute punetp dU/dt u ybeanTecs,
4YTO ABUraTerlb UMEET YCUINEHHYIO
n3onsaumio.

11. Myck

lMeped mem, kak ekno4uUmMb Hacoc, ciedyem

3a/lumsb 8 He2o pabo4yro Kudkocmb U ydanaums

803dyXx.

11.1 O6wue cBegeHus

Ecnun Hacocbl 06opynoBaHbl canbHUKamu, NpoBepbTe, YTobbI
npaBuUbHO Oblna OTperynupoBaHa HaXUMHas BTyNKa canbHuKa.
Ban Hacoca fomkeH NpokpyyYvMBaTbCs OT YCUIUA PYKU.

Ecnu nepeka4ueaemcsi numbeeasi 600a, Hacoc
Heob6xodumMo mujamesibHO NMPoMbIgamb Yucmou
80doll neped 880AoM 8 IKCIyamayur, Ymobbi
yOanumsb J1r06bie UHOPOOHbIE Yacmuybl,
Hanpumep, ocmamku KOHcepeaHma,
ucnbimamesibHOU XudKocmu usiu cCMa3Ku.

11.2 3anuBKa Hacoca

3aMKHyTble UMK OTKPbITbIe rTMAPOCUCTEMbI, B KOTOPbIX
YypPOBeHb NnepeKkauynBaemMoi XUAKOCTM PacnosnoXeH Bbiwe
rop13oHTanbHOI Ocu BcackiBarllero Tpy6onpoesoaa Hacoca

1. 3akpoWTe 3aABWXKY B HAanopHOM Tpyb6onpoBoae 1 MeaneHHO
OTKpOWTEe 3a4BWMXKKY Ha BcacbiBatlollem Tpybonposoge. U
Hacoc, 1 BcacbiBaloLWuii Tpy60npoBoA A0MKHbI ObiTh LIEeNNKoM
3anonHeHbl NepekavymBaemMown XUAKOCTbIO.

2. Ocnabbte pe3bboByto NPOOKY OTBEPCTUSI ANS 3anvBKu
Hacoca, 4Tobbl yaanuTb Bo3gyx M3 Hacoca. Kak Tonbko
HapyXy NONAET XUOKOCTb, 3aTAHUTE pe3bboByto NpobKy.
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O6pawalime sHUMaHuUe Ha MOJIOXeHue
3a/lue0YHO20 omeepcmusi u criedume 3a mem,
4mo6bl ebixodsiujast eo0a He cmasia MPUYUHoOU
mpaemMupoeaHusi MepcoHasa unu noepexoeHust
anekmpodeuaamerisi unu opyaux y3s08.

B cnyyae nepekadueaHus 2opsidell xudkocmu
Heo6x00uMo NPUHSIMb Mepbl, UCK/IIoHarouue
KOHMakm 4yesioeeka ¢ 1oeepxHocmsmu,
umMerOUW,UMU 8bICOKYH memMnepamypy.

Pexum BcacbiBaHUsi ¢ 06paTHbIM KilanaHoOM

Hacoc u BcacbiBawoLwuin Tpy6onpoBoa AOMKHbI ObiTb 3anonHeHbl

nepekayvBaeMon XUAKOCTbIO U U3 HUX AOMKeH ObITb yaaneH

BO3AYX elle [0 3anycka Hacoca.

1. 3aKpbITb 3aABWXKY Ha BbIXOAE U OTKPbITb 3aABUXKY BO
BCacblBaloLLen marucrpanm.

2. N3BnekuTe pe3bboByto NPOOKY 3anMBOYHOW roprnoBuHbl (M).

3. 3anuTb nepekavynBaemyto XnAKOCTb Yepes 3annBOYHYHO
BOPOHKY (puc. 16) Tak, 4Tobbl LEeNnKoM 3anosiHnTb
nepekaynBaeMon XUAKOCTbI HAacOC U BCacbiBaOLWNiA
Tpybonposog.

4. 3ataHnTe pe3bboByo NPO6KY 3anMBOYHON ropnoBuHbl (M).

BcacbiBatowmit Tpy6onpoBos MOXET ObITb 3anonHeH
nepekayYnBaeMon XUAKOCTbIO U U3 HErO MOXET ObITb yaaneH
BO34yX Yepes3 NpobKy 3annBoYHON ropnosBuHbl. Cm. puc. 16.
B kayecTBe anbTepHaTMBbI Nepes HacoCoOM MOXET ObITb
YCTaHOBMEHO 3aNMBOYHOE YCTPOWCTBO C BOPOHKOMW.

OTKpbITbIe TMAPOCUCTEMBI, B KOTOPbIX YPOBEHb

nepeKkauyMBaeMomn XUAKOCTU HNXKE FOPU3OHTarbHON OCcK

BcachbiBawlLLero Tpy6onposoaa Hacoca

1. Ecnu 3agBuxka ycTaHOBMeHa BO BCaChIBaOLLEM
TpybonpoBoae Hacoca, OHa AOMKHa ObiTb NOMHOCTLIO
OTKpbITa.

2. 3akpownTe 3a4BWXKY Ha HanopHOM TpybonpoBoae u 3aTaHuTe
pe3b60Bble NPOGKM 3aMMBOYHON rOPNOBUHBI N APEHAXHOIo
OTBEpCTUS.

3. lMogkntounTte pyyHOW HAacoC BMECTO 3arMBOYHOIO
npucnocobneHns (C BOPOHKOWN) ANs yaaneHus Bo3gyxa.

4. [ns npegoxpaHeHus Hacoca OT BO34eNCTBUS N3bbITOYHOro
OaBreHnst Mexay HAM U LEeHTPOBEXHbIM HAaCOCOM
yCTaHaBMMBAaETCS 305IOTHMKOBbIV KranaH.

5. OTKpbIB 30JI0THUKOBHIN KnanaH psaoM C PyYHbIM HACOCOM,
yoanuTe Bo3gyx M3 BcacbiBatoLero Tpybonposoaa, Aenasi
KOPOTKME, ObICTPbIe Kaykn HACOCOM [0 Tex nop, noka co
CTOPOHbI HanopHoro TpybonpoBoaa He nonaet
nepekayvBaemMas XuaKoCTb.

6. 3akpownTe 30NOTHMKOBbIV KNanaH psaoM C PYyYHbIM HACOCOM.

E CnuBHas npo6ka
M Tpo6ka ansa BbINycKa
Bo3ayxa

TMO3 3935 1206

Puc. 21 CnusHas npobka n npobka Ans Bbinycka Bo3ayxa

11.3 NpoBepka HanpaBfeHUA BpaleHns

He 3anyckalime Hacoc Onsi npoeepKu
HarnpaeJsieHuUs1 epaujeHuUsi 00 mo20 MOMeHma, Kak
6ydem ebinosiHeHa 3ajueka Hacoca.

CTpenku Ha kopryce ABUraTens nokasbiBaloT NpaBuibHOe
HanpaBneHve BpalleHusi. Ecnu cMoTpeTb CO CTOPOHBI
BcacblBaloLLlero naHua, Ban A0oMKeH BpaLlaTbCsa NpoTuB
YacoBow cTpenku. CmoTpu puc. 21.
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11.4 Myck

Mepen Tem Kak BKIOYUTb HACOC, MOMHOCTbLIO OTKPOWTE 3afBVKKY
Ha CTOpOHe BcachklBaHWsl, 3aBWXKa Ha HarHeTaTenbHOM
TpybonpoBoae AomxHa BblTb NOYTK 3aKpbITa.

BkntounTe Hacoc.

Mpw BKMOYEHUN Hacoca BbiNyckanTe U3 HEro BO3ayX, noka u3
OTBEPCTUS BEHTUIALIMOHHOIO KnamnaHa He Ha4HET nocTynaTb
cTabunbHbIM NOTOKOM paboyas XMUAKOCTb.

O6pauwalime eHUMaHUe Ha MoJIOXXeHue
8eHmMuIAYUOHHO20 omeepcmus u cnedume 3a
memM, YmobbI ebixodsu,as eoda He cmana
npuyuHol mpaemMamu3Ma nepcoHasna umnu
noepexodeHust anekmpodeu2amerns unu opyaux
y3nos.

B 2udpocucmemax c 2copsideli eodoli
cywecmeyem ornacHoCMb ownapueaHusl.

Mocne Toro kak Tpy6onpoBoz 3anonHUTCS KUAKOCTbIO, MeaSIeHHO
OTKpbIBaiiTe 3aABWKKY HA HarHeTaHuu, noka oHa He GyaeT
OTKpbITa MOSHOCTLIO.

Ecnu mowyHOoCcmu 3nekmpodsuzamernsi He
xeamaem, Yymo6bl ob6ecrne4yums 8CHO KpUgyio,
nadeHue daesnieHusi (yxo0 pabo4veli moyku esneeo)
Mo)Xxem ebi3geamb nepezpes.

MpoBepbTe NOTPebnsemMyo MOLWHOCTL M3MepPeHneM NoTpebneHns
TOKa ABUraTens » cpaBHeHUEM MOSy4YeHHOro 3HaYeHus ¢
HOMMWHanNbHbIM TOKOM, YKa3aHHbIM B (PUPMEHHOW Tabnuuke
asuratens. B cnyyae neperpysku 3akpbiBanTe 3afBWXKY A0
NMOMHOrO CHATUSA Neperpysku.

PekomenayeTcsi namepaTb noTpebneHne Toka ABuratenem
KaxkAbI pa3 npu nycke Hacoca.

B MomeHmM nycka mok deuzamersisi Hacoca noymu
8 wecmb pa3 npesbiwaem MoK nosiHol

Hazpy3Ku, KomopbIl yKka3aH 8 8 (UPMEHHOU
mabnuyke anekmpodeuaamerisi.

11.5 BknroveHune/BbIKNoYeHNe

Makc. yucno nyckos/yac

T:::f;:::;p Yucno nontocoB
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

12. TexHn4yeckoe o6cnyXxuBaHue

lNeped Ha4asiom pabom y6edumecb 8 moM, Ymo
Hacoc OmKJIlo4eH om cemu 3/1eKmponumaHusi u
3abs1o0kuposaH om cjy4yaliHo20 8KJIHOYEHUS.

12.1 Hacoc

Hacoc He TpebyeT TexHn4eckoro obcnyxnBaHus.

Ecnu 13 Hacoca HeobxogMMOo CnnNTb XMAKOCTb nepes
ONUTENbHBIM NEPUOAOM MPOCTOS!, HA Ban y KPbILIKX NMOALLIMMHMKA
crnefyeT HaHeCTV HECKOMbKO Kanernb CUITMKOHOBOro Macna. 31o
Nno3BonuT n3bexaTb 3anunaHnsi NOBEPXHOCTEN YNIOTHEHUS!
Hacoca.

12.2 TopueBoOe yNnnoTHeHUs Bana

TopueBble ynnoTHEHWsI Bana He TpebyT TEXHUYECKOro
obenyxuBaHua 1 paboTtatoT noyTn 6e3 yteyek. Ecnn Bo3HukaeT
CpaBHUTENbHO MHTEHCUBHAA yTevka BO BCE BO3pacTatoLLem
MacwTabe, HemeaneHHo HeobxoanMMo NPOBEpPUTL TopLEeBOe
ynnoTHeHve Bana.



Ecnun KOHTaKTHblE NOBEPXHOCTU CKOMbXEHWS UMEIOT creabl
noBpexaeHusi, He0GX0AMMO 3aMEHNTL TOPLIEBOE YMIOTHEHME
Bana B cbope. TopueBble YNIIOTHEHNS Bana Xpynkue u TpebyroT
KpaiHe akkypaTHoro obpatieHus.

12.3 CanbHUKoBasA HabuBKa

KoHCTpyKUMSA canbHUMKOBOW HabyBkM nogpa3yMeBaeT NOCTOAHHYIO
yTeuKy 4yepes ynnotHeHve. [lonycTumon cyntaetcs ytedka ot 20
0o 40 kanenb B MUHYTY. PerynupoBaHue yTeykn ocyLecTenseTcs
nogxaTvem unu ocnabneHnem HaxXMMHOWN BTYIK.

Ecnu xop HaXXvMHOW BTYNKM BbIGpaH, a yTeyka Bbille
[OMNyCTUMOW - CanbHUKOBYH HabuBKy HEOBXOOUMO 3aMEHUTb.
Mpu 3ameHe HabuBKN HEOHXOAMMO MPOMBITE NOCAA0YHOE MECTO
noA YNroTHEHWE U NPOBEPUTL Er0 HA OTCYTCTBME MOBPEXAEHUNA.
Moapo6Hyto nHdopMauuo MoxHo nony4nTe B Grundfos.

12.4 dnekTpoaBurartenb

OnekTpoasurateni HEO6X0AMMO perynsipHo NpoBepsiTb. OueHb
Ba)KHO, YTOObI ABUraTeNlb 0cTaBancst YUCTbIM. ATo HeobXxoAMMO
Ans ero Hagnexallero oxnaxaenus. Ecnm Hacoc
yCTaHaBn1BaeTCs B 3anblNEHHOM MecTe, ero HE06XoAUMO
perynsipHo YNCTUTL 1 MPOBEPSITH.

12.4.1 Cma3ska

MoawnnHUKM Hacoca

Hacoc ocHaléH noAWUNHUKOBBLIMY y3riamu, 3anpaBrieHHbIMM
KOHCUCTEHTHOW CMa3KoW Ha BeCb CPOK CNyx0bbl U He
TpebyLwmmn TexHndyeckoro obecnyxmeaHusa. OH He o6opyaoBaH
npecc-macnéHkamu.

TexHunyeckme TpeboBaHNS Ha KOHCUCTEHTHY cMasky: Cm.
12.4.2 Cmaska noduwurnHuUKos.

MoAwunnHUKKN anekTpoaBUraTens

OnekTpogBuratenu Tunopa3mepom 4o 160 BKNOUYNTENBHO
NOCTaBMSIOTCA YKOMMMEKTOBAHHbIMU MOALLIMMHUKOBLIMU y3ramu,
3anpaBneHHbIMU KOHCUCTEHTHOW CMa3Kol Ha BECb CPOK CIyX0bl
1 He TpebyLWMMM TEXHUYECKOrO 06CyXMBaHMS.

MopwwnnHukun anekTpoaBuratenen 6onbe 160 AOMKHbI
CMasblBaTbCs B COOTBETCTBUM C YKa3aHUSIMU, NPUBEAEHHBIMU Ha
durpmeHHon Tabnuyke apuratensi. BoamoXxHo BblTekaHMe cMasku
13 anekTpoaBuraTens.

TexHnyeckne TpeboBaHMSA HA KOHCUCTEHTHYI0 cMasky: Cm.
12.4.2 Cmaska noduwurnHuUKos.

12.4.2 Cmaska NoALWUNHUKOB

[omkHa NpUMeHATLCS NUTUEBasi KOHCUCTEHTHas cMaska,

nmetoLas cnegyolime xapakTepucTukm:

* Knacc 2 unn 3 no NLGI.

* BsaskocTtb 6a3oBoro cmasoudHoro Bewectsa: ot 70 go 150 cCt
npu +40°C.

» [OwnanasoH Temnepatyp ot —30°C go +140°C npu
HenpepbIBHOW 3KcnnyaTaumu.

13. MpocTon u 3awmTa OT [ENCTBUA HU3KON
Temnepartypbl

Ecnu B nepvog AnnTenbLHOro NpocTos BO3MOXHAa OMacHOCTb
3amMep3aHund, pa6oqaﬂ XNOKOCTb U3 HAacoCa AO0/MKHa ClBaTbCA.

[Ins cnvBa 13 Hacoca nepekavynBaemom XMAKOCTU HeobXxoanMo
OTBEPHYTb pe3bboByto Npobky. CmoTpu puc. 21.

BnnoTb Ao Hadana aKkcnnyaTauun He 3atarmBanTe pe3bboByto
npo6ky oTBepcTusA Ansi Bbinycka Bo3ayxa (M) u He
yCTaHaBnuBanTe Ha MecTo NpobKy APEeHaXXHOro OTBEPCTUS.

Heob6xodumo npuHsimb Mepbl, Ymo6bI
ebliiusaroujasicsl Hapyxy nepekadusaemas
JKudKkocmb He cmaJsia NPuUYuHol mpasMamu3ma
nepcoHasa unu noepexoeHus
anekmpodeuz2amensi unu opyaux y3soe.

B 2udpocucmemax ¢ 2opsivyeli eodoli
cywecmeyem onacHocmb ownapueaHus.

14. NMocnenpopgaxHoe obcnyxnBaHue

Ecnu Hacoc ucnosnb3oearscs Onsi nepekayueaHusi
MOKCUYHbIX USTU ompassirouux xudkocmel, mo
makou Hacoc knaccuguyupyemcsi kak
3a2psi3HeHHbIU.

B aTom cnyyae npu kaxgom obpatleHun B komnaHuo Grundfos c
TpeboBaHnem npoBeaeHus obcnyxmnBaHms Heo6xoaMmMo
npenocTaBnsaTb NOAPOGHY0 MHOPMaLMIO O NepeKkayBaemMon
XNOKOCTW, T.e. 10 TOTO MOMEHTa, Kak Hacoc byaeT Bo3BpaLleH Ha
dupmMy ans Texobenyxusanus. B npotusHom cniydae Grundfos
MOXeT 0TKa3aTbCs MPUHSITb HacocC.

BoamoxHble pacxofbl, CBA3aHHbIE C BO3BPATOM Hacoca Ha
dupmy, HeceT oTnpaBuTenb.

14.1 KomnnekTbl ANA TeXHMYECKOro o6CcnyxnBaHus

MHdopmaunto o komnnekTax Ans TEXHUYEeCKoro obcnyxuBanns
NK, NKG moxHo HawTn Ha cainiTe www.Grundfos.com
(WebCAPS), B WinCAPS unu B CepBuc-LeHTpax.

15. Pacyét MMHUManbLHOro AaBJrieHUs1 Ha BXoae

MuHumansHoe fasrneHue Ha Bxoge "H" B meTpax Hanopa,
Tpebyemoe Bo BpeMsi paboTbl BO usbexaHue kaButalmm B
Hacoce, MOXHO paccyuTaTb No crnegywolen popmyne:

H = pp x 10,2 = NPSH — H — Hy — Hg

ATmocdepHoe faBneHve B Gapax.

(ATmMOCdepHOe AaBneHne MoXeT ObiTb B3ATO paBHbIM =
Po 1 6apy)

B 3akpbITbix cuctemax pp, 0603HavaeT AaBneHve B

cucTeme, BbipaxeHHoe B bapax.

MapameTtp NPSH (ananor "kaBuTaumMoHHoro 3anaca")
onpepensietcs no kpuso NPSH (cm. ctp. 396) npu
[aHHOM pacxofe.

NPSH _
MakcumarnbHbIi pacxod He OOMKeH MnpeBbilaTh
3HayeHus, NpuBeaEHHbIE Ha cTpaHuue 395 ana
KaXJoro oTAernbHOro Hacoca.
H MoTepu Ha TpeHne BO BcacbiBaloLe MMHUN B METpax
f hanopa.
H [laBneHne HacbILWEHHbIX NapoB XMAKOCTU B MeTpax
v

Hanopa, cm. cTp. 397, rae ty, = TemnepaTtypa XugkocTu.

Hg 3anac HapgéxHocTu = MuH. 0,5 meTpoB Hanopa.

Ecnu BbluMcneHHoe 3HayeHne H nonoxuTenbHoe, HAacCOC MOXeT
paboTaTb Npu BbICOTE BCacbiBaHUS MakcMmym "H" mMeTpos.
Ecnu BbluncneHHoe 3HavyeHue H oTpuuyatensHoe, Heobxogum
MWHUManbHbIN nognop, pasHbli "H" meTpoB. BeliuncneHHoe
3HaveHue H gomkHo 6biTb N3BECTHO Npu paboTe Hacoca.
Mpumep:

pp = 1 6ap.

Tun Hacoca: NK 50-200/219, 2-nontocH., 50 lu.

Pacxoa: 70 mi/u.

NPSH (cm. ctp. 396): 2,35 meTpoB Hamnopa.

Hf = 3,0 meTpa Hanopa.

TemnepaTtypa pabouen xugkoctu: +90°C.

Hy (cm. cTp. 397): 7,2 meTpa Hanopa.

H = pp x 10,2 — NPSH — Hf — H, — Hg [MeTpbl Hanopa].
H=1x10,2-2,35-3,0-7,2-0,5=-2,85 meTpoB Hanopa.
OT0 03HauaeT, 4YTo BO Bpems paboTbl Hacoca AOMKEH ObITb
obecneyveH nognop MUHUMYM 2,85 M.

[aBneHune Ha Bxoae, paccyntaHHoe B bapax:

2,85 x 0,0981 = 0,28 6ap.

[aBneHue Ha Bxoae, paccumTaHHoe B klla:

2,85 x 9,81 = 28 klMa.
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16. OGHapy>xeHue u ycTpaHeHMe HeMcnpaBHOCTEN

neped CHsSImMueM KpblWwKU KrneMMmHoU KOPOGKU u neped Ka)xObiM deMOHmMaxxeM Hacoca 0b6s13amesibHO MOJIHOCMbHO
OMKJ/1o4amb OmM Hacoca HarpsixeHue numaHusi. 3aka3quk dosmkeH obecneyums ycmaHoO8Ky cemegoc20o
npedoxpaHumenﬂ U eHeWHe20 cemeeg0:20 8bIK/TO4Yamesis 8 JIUHUU 3J/1IeKkmpornumaHusi Hacoca.

HeucnpaBHOCTb

MpuunHa

YcTpaHeHne HEUCNPaABHOCTH

1.

HacocHbIn arperat
COBCeM He nogaet

a)

HenpaBunbHO NOAKNIOYEHO NUTaHWE

(2dpasbl).

[MpoBepunTb NOAKMNIOYEHNE NUTAHUSA U NpU
HeobxoanmocTu YCTPaHUTb HENCNPABHOCTb.

KUAKOCTb UMM NMOAAET 1) HenpaeunbHoe HanpasreHne BpalleHus. MoMeHsTb MecTaMu NoAkIoYeHe 2 das nuTatoLLen
ee B HeJoCTaTO4YHOM aneKTpoceT!
obbeme.
c) TMopcoc Bo3gyxa BcachiBaLWUM YaanuTb BO3AyX U3 BcacbliBatolLero Tpybonposoaa mnm
Tpy6onpoBoAoOM. 13 Hacoca 1 OoNUTb NepekavnBaemMyro XUaKoCTb.
d) Cnvuwkom 6onbluoe NpoTUBOAABIEHNE. OTperynupoBaTtb nonoxeHne paboyen To4Kn B
COOTBETCTBUM C NACMOPTHLIMU AaHHbIMU. [TpoBepnUTL
CUCTEeMY Ha OTCYTCTBUE 3arpsi3HeHUN.
e) Cnuwkom HU3Koe AaBfneHue BO [MoBbICMTbL YpOBEHb NepekaynBaemMon XUOKOCTU.
BcacbIBawlLem TpybonpoBoae. [MonHOCTbIO OTKPLITL 3aMOPHYI0 apMaTypy BO
BcacblBatoLem Tpybonposoge. MNposeputb
COOTBETCTBME YCINOBUIA 3KCMNyaTaLuMmn ykasaHusiM B
pasgene 7.6 Tpy6ornpoeood.
f) 3abuT rpasblo BcackiBaowmin Tpybonposoa  [pombITh Hacoc.
unu paboyee koneco.
g) [lMopcoc Bo3gyxa Hacocom us-3a MpoBepuTb yNnoTHeHUs TpybonpoBoaoB, Npoknagku
NOBPEXAEHUS YMITOTHEHUS. Koprnyca Hacoca 1 ynioTHeHUs Bana, npu
HeobXoAMMOCTUN 3aMEHUTb.
h) TNogcoc Bo3gyxa HAaCOCOM M3-3a HU3KOTO [MoBbICMTb YPOBEHb NepekavynBaemMomn XnakocTn co
YPOBHS NepeKkaynBaeMon XUOKoCTU. CTOPOHbI BCaCbIBaHWS 1 NOAAEPXUBaTb €ro
NOCTOSIHHBIM, HACKOMbKO 3TO BO3MOXHO.
2. Myckatenb a) Hacoc 3abuT rpssbto. [MpombITb Hacoc.
SneKTpoasurarens b) Hacoc pa6oTaeT 3a npegenamu OTperynupoBaTh nonoxeHue paboyeii TOYKN B
OTKAKHNIICA. MaKC/UMarbHOro npeaenbHO AoMyCTUMOro COOTBETCTBUM C MNACMOPTHLIMU AaHHBIMMU.
SnekTpoasuratens 3HaueHns paboueit TouKU.
MCNbITbIBAET
neperpyaky c) [MoBblWeHHas NNOTHOCTb UMK BA3KOCTb Ecnu cHuxeHne MOLLHOCTU AOMYCTUMO, YMEHbLUUTD
nepekaynBaeMom XXUOKOCTU N0 CPABHEHMIO C  Nofdadvy B HanopHoM TpybonpoBoae Mnv yCTaHOBUTb
TeMU 3Ha4YeHUsIMUK, YTO yKasaHbl B 3aKase. 6onee MOLLUHbIV 3NeKTpoABUraTenb.
d) HenpaBunbHas ycTtaHoBKa napameTpoB MpoBepuTb yCTaHOBOYHbIE 3HAYEHUS NycKaTens
neperpysku. anekTpoaBuratensi, Npyu Heo6xoANUMOCTH 3aMEHUTB.
e) Hacoc paboTtaeT oT 2 ¢as. [MpoBepnTb anekTpuyeckne coeanHeHns. 3ameHnTb
nnaBkWi NpegoXpaHUTerb, eCrvi OH NMOBPEXAEH.
3. Hacoc paboraet a) Crnuvwkom HM3KOoe AaBreHne BO [MoBbICMTBE YPOBEHb NepeKaynBaemMon XNUOKoCTu.
CINULLKOM LLYMHO. BcacblBawllieM TpybonpoBoae [MonHOCTbIO OTKPLITL 3aMOPHYD apMaTypy BO
Hacoc pabotaet (BO3HVKHOBEHMWE KaBUTaLUN). BcacblBatLem Tpybonposogae. MNpoBeputb
HEpOoBHO, C COOTBETCTBME YCIOBUIA 3KCMyaTaLummn ykasaHUsM B
Bubpaunsmu. pasgene 7.6 Tpy6orpogood.
b) Bosgyx Bo BcacbiBalollen NMMHUA Unn B Ypanutb BO3yxX M3 BcacbiBaloLlero Tpybonposoaa unm
Hacoce. 13 Hacoca 1 JoNUTb NepekavynBaemyro XUaKoCTb.
c) [lNpoTnBogaBneHune B Hacoce Hmxe 3HaveHus, OTperynupoBaTb NonoxeHne paboyen To4KM B
yKasaHHOro B 3akase. COOTBETCTBUM C NACMOPTHLIMU AaHHbIMU.
d) [lMopcoc Bo3gyxa HAaCOCOM U3-3a HU3KOTo [MoBbICUTbL YpOBEHb NepekaynBaeMon XUOKoCTU co
YPOBHS NepeKkaynBaeMon XUOKOCTH. CTOPOHbI BCacbiBaHWSA 1 NoaAepXuBaTb ero
NMOCTOSIHHBIM, HACKOMbKO 3TO BO3MOXHO.
e) [OwucbanaHc paboyero koneca (nonactu [MpombITb 1 NPOBEPUTL COCTOsIHME paboyero korneca.
paboyero koneca 3abuTbl rpsi3bio).
f) W3HoweHbl BHYTPEHHWE geTanu Hacoca. [edekTHble feTanu 3ameHnTb.
g) B Hacoce BO3HUKNM BHYTpeHHVE BbINONHMTBE MOHTaXx Hacoca Tak, YTobbl B HEM He
HanpshKeHus, nepefaBaemMble CO CTOPOHbI BO3HMKAINO MEXaHUYECKUX HaMNPsKEHUN.
Tpyb6onpoBoza (370 ABNsieTCA NPUYNHON YcTaHoBUTL TpybonpoBoabl Ha Onopbl.
LymMa npu nycke).
h) TMoBpexaeHbl NOALIMMHUKA. 3aMeHUTb NOALLNMHUKMA.
i) ToBpexaeH BEHTUNATOP anekTpoaBuratens. 3aMeHUTb BEHTUNATOP.
j) MoBpexpaeHa mydTa. 3ameHnTb MydpTy. BoINONHUTL LeHTpUpOBaHNe MydThl.
CwMm. 8.2 Kak npogodumb peeynupogaHue 83auMHO20
MOMTOXKEHUS.
k) WHopopHoe Teno (3arpsi3HeHune) B Hacoce. MpombITb Hacoc.

QkcnnyaTauus anekTpoasuratenei ¢
npeobpasoBaTenemM 4acToTbl

Cwm. 10.2 Okcnnyamayus anekmpodsueamernel ¢
npeobpazosamesieM 4yacmomai.
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HeucnpaBHoCTb

MpuunHa

YCTpaHeHVIe HeucnpaBHOCTHU

4.

Teub B KOpnyce
Hacoca unu B

a)

B Hacoce BO3HWKIIM BHYTPEHHME
HanpshkeHus, nepegaBaemMble CO CTOPOHbI

BbINOMHUTL MOHTaX Hacoca Tak, YTobbl B HEM He
BO3HUKANO MexaHN4YeCKunx Hal'lpﬂ)KeHI/IVI.

COeIHEHUNAX. TpybonpoBoaa (3To SABNAETCA NPUYMHOW YcTtaHoBUTL Tpybonposoabl Ha onopbl.

MexaHnyeckoe yTeyek B KOpMnyce Hacoca 1 B COeANHEHMUSAX).

ynnotHenne sana b) TMoBpexaeHne Npoknagok koprnyca Hacoca  3aMeHWUTb NPOKMafKK KOpryca Hacoca UM CoeaUHEHM.
Teyer. UMW COeAMHEHWIA.

CanbHuK Teyer.

c) 3arpsis3HeHve nnu 3aefaHvie TOPLLEBOro MpoBepuTb M NPOMbITL TOPLIEBOE YNIOTHEHME Bana.
YNIoTHeHNs Bana.

d) BbIxoa 13 cTpos TOPLEBOro YNioTHeHWs 3ameHuUTb TOpLeBoe yNnoTHeHne Bana.

Bana.
e) Bbixoa u3 cTpos canbHuka. MoATSHYTb HAXUMHYIO BTYNKY carnbHUKa.
OTpeMOHTVpOBaTh UMW 3aMeHUTb CanbHUK.

f) MoBpexaeHne NOBEPXHOCTU Bana uUnu ero 3amMeHuUTb Ban unu runb3y Bana. 3aMeHuTb

TMNb3bl. canbHMKOBY HabUBKY.
5. Cnuwkom BblcOoKas a) Bosgyx BO BcacbkiBalLlen NMMHAW Unu B Ypanutb BO34yx U3 BcacbiBatLero Tpybonposoga unm
TemnepaTtypa Hacoca Hacoce. 13 Hacoca v AoNUTb nepekaynBaemyto XULKOCTb.
unm b) Cnuwkom HU3Koe JaBrneHne Bo MOBLICUTL YPOBEHL NepeKkaynBaeMom XNAKOCTU.
SnekTpoasurarens. BcackiBatoLleM Tpy6onposose. MOMHOCTLI0 OTKPLIThL 3aMOPHY0 apMaTypy BO
BcacblBatoLem TpybonpoBoge. MpoBeputb
COOTBETCTBME YCMOBUWI 3KCNNyaTauun ykasaHusm B
pasgene 7.6 Tpy6orpogod.

c) Crnu1WwKOM MHOro nnu oYeHb Mano cMaskn B [lo6aButb, ybpaTtb NMLIHIOKW UM 3aMEHUTb CMa3KYy.
MOALUUMHMKOBBIX Y3rax UM e NpumMeHsieTcst
HEeCOOTBETCTBYIOLLAs CMa3ka.

d) B Hacoce v NOAWMNHUKOBBIX Y3Max BOHUKNN  BbINOMHWTL MOHTaX Hacoca Tak, YTobbl B HEM He
BHYTPEHHUWE HanpshxeHus, nepeaBaemble CO  BO3HUKAINO MEeXaHUYEeCKUX HanpsiKeHWU.

CTOpPOHBI TpyGonposoaa. YcTaHoBUTL TPyGONPOBOAbLI HAa ONOPbI.
Ewe pa3 TwaTtenbHo NpoBepuTT COOCHOCTbL. CM. 8.2 Kak
pos8oouUMb peaynuposaHue 83aUMHO20 MOMTOXEHUSI.

e) CnuwkoM BbICOKOE OCEBOE AaBIEHUE. [MpoBepnTb ApeHaxHble 0TBepCcTUs paboyero koneca u

CTOMOPHbIE KOMbLiA CO CTOPOHbI BCAChIBaHMS.

f) HewncnpaBeH nnu HenpaBunbHO [MpoBepnTb YCTaHOBOYHbIE 3HAYEHUS nycKaTens
oTperynvMpoBaH nyckaternb aneKkTpoABuraTens, Npu Heo6XoA4MMOCTU 3aMEHUTD.
anekTpoaBuratens.

g) [leperpyska anekrpoasuratens. HeobXxoAnMMO CHU3UTL HOMUHAMbLHYIO Nojauy.

17. YTunusauma oTxonoB

[aHHOe n3genue, a Takxe y3nbl U getanu JOJKHbI
yTUnm3anpoBaTtbCA B COOTBETCTBUMN C TpeGOBaHMﬂMVI 3Kosornu:

1.

McnonbayiiTe o6LieCcTBEHHbIE UMK YacTHbIE Cryx6bl cGopa

Mycopa.

Ecnu Takve opraHusaumu nnu oupmbl OTCYTCTBYIOT,
CBSXKUTECH C Grnivkailuum dpunmanom mnv CepBucHbIM
ueHTpom Grundfos (He npumeHumo ans Poccun).

18. FapaHTUM usrotoBuTensa

Ha Bce ycTaHOBKM NpeanpuaTre-npon3BoanTenb NpeaocTaBnseT
rapaHTuio 24 mecsiLa co gHsa npogaxu. [MNpu npogaxe nsgenwvs,
nokynartenio Bblaaetcs MapaHTUHbIA TanoH. Ycnosus
BbIMOSIHEHWSI rApPaHTUIHBIX 00813aTeNbCTB CM. B [apaHTUiiHOM
TarnoHe.

YcnoBus nopauu peKnamauMﬁ

Peknamauuu nopatotcsa B CepBucHbIv LieHTp Grundfos (agpeca
yKasaHbl B rapaHTUAHOM TaroHe), Npy 3TOM Heobxoaumo
npenocTaBUTb NPaBUIbHO 3aMNOfIHEHHbIN TapaHTUAHbBIA TanoH.

CoxpaHsieTcs NpaBo Ha BHECEHWE TEXHUYECKNX U3MEHEHUN.
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