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COOEPXAHUE
Crp.
1.  YKasaHus No TexHUKe 6e3onacHoCTHU 4 1. YKa3aHUS NO TeXHUkKe 6es3onacHocTu
1.1 O6wwue cBegeHUs 0 AOKYMEHTe 4
1.2 3HayeHue CUMBOMOB U HAaANUCEN Ha N3aennuu 4 Mpedynpexdenue
1.3 Keanudukaums 1 obyuenme o6CryKnBatoLLero Akcnnyamayusi daHHo20 o6opydoeaHusi O0JKHa
npouszeodumbcsl NepcoHasiom, esladerowum
nepcoHana 4
o Heo6x00uMbIMU 011 9aMO20 3HaHUsIMU U
1.4 OnacHble NocrneacTBust HecoGnoaeHNs ykazaHui
no TexHuke 6e3onacHocTu 4 onbIMom pagome.
15 B 6 6 Jluya c oepaHU4YeHHbIMU ¢husuyecKumu,
. bINONTHEHME paboT ¢ coGNoAEHNEM TEXHUKN YMCMEEHHBIMU @03MOKHOCMAMU, C
GesonacHocTy 5 02paHUYeHHbLIMU 3PEHUEM U CJTyXOM He OOJIKHbI
1.6  YkasaHusa no TexHuke 6esonacHoOCTu Ana notpebutens donyckambcsl K 3KCAyamayuu AaHHO20
unu o6enyxuBatoLero nepcoHana 5 o6opydosaHusi.
1.7 YkasaHusi no TexHnke 6e30nacHOCTM Npu BbIMOHEHUN Hdocmyn demel K aaHHOMy oGopydoaaHu}o
TeXHUYeckoro obcnyxMBaHusi, OCMOTPOB U MOHTaxa 5 3anpeueH.

1.8 CamocToaTenbHoe nepeobopyaoBaHME U U3TOTOBINEHUE

3anacHbIX y3rnos 1 getanei 5 1.1 O6wme cBeaeHUs1 0 JOKYMEeHTe
1.9 Heponyctumele pexumbl akcnnyataumum 5 MacnopT, PykoBOACTBO MO MOHTAXY U 3KCMyaTaumu, aanee no
. TpaHcnopTupoBKa U XpaHeHune 5 TEKCTY - PyKoBOACTBO, COAEPXKUT NPUHLMNMATbHBLIE YKasaHus,
3. 3HayeHue CUMBONOB M HaANUCel B JOKYMEHTe 5 KOTOpble AOMKHbI BbINMOMHATLCS MPU MOHTaXe, aKCnnyatauumn
4. O6wwue ceBeaeHns o6 nspenun 5 TexHnyeckom obcnyxusaHuu. MosToMy nepea MOHTaXOM 1
5. YnakoBka u nepemelieHne 7 BBOJOM B 3KCMyaTauuto oHu o6si3aTenbHO JOMKHbI ObITh
51 VYnakoska 7 U3yYeHbl COOTBETCTBYIOLLMM OBCIY)XMBAIOLMM NEPCOHANIOM UMK
5.2 TllepemelleHne 7 notpe6utenem. PyKkoBOACTBO AOMKHO NOCTOAHHO HAXOAUTLCA Ha
6. O6GnacTb npuMeHeHuUs 7 MecTe aKcnnyaTtauuy obopyaoBaHus.
7. MpuvHumn peitcteus . 8 Heob6xoaumo cobnoaaTh He Tonbko obLime Tpe6oBaHns no
8. MoHTax MexaHu4eckom 4acTu 8 TexHuKke 6e30NacHOCTU, NpUBEAEHHbIE B pasaerne «YkasaHus no
8.1 ®yHpameHT 9 TexHuke 6e30MacHOCTUY, HO U creuuanbHble ykasaHus no
8.2 TlaweHne BuGpaumit 9 TexHuKke 6e30MacHOCTW, NPUBOAMMbIE B APYTVX pasdenax.
8.3 MoHTax BHE NomeLLeHuns 10
8.4 ropﬂqme NOBEPXHOCTU 10 1.2 3HaquMe CUMBOJIOB U Haagnuceun Ha ugennu
8.5 MOMeHTbI 3aTSXKKM 10 YkasaHus, NomelLLeHHble HeMoCPeaCTBEHHO Ha 060pyaoBaHNM,
8.6 Ycunus Ha donaHuax u MOMEHTbI 10 Hanpumep:
9. I'Io,quoqezuue anekTpoo6opyAoBaHUs 10 +  CcTperka, ykasblBalollas HanpaeneHue BpalleHns,
9.1 KabGenbHblli BBO/BMHTOBOE COEANHEHNE "
» 0603HayeHne HanopHoro naTpybka Ana nogayv
9.2 TpexdasHoe nogkoyeHne 11 .
nepekaynBaemMoi cpeasbl,
9.3 OpHodasHoe NoAKYeHne 11
9.4 TlonoxeHue KNeMMHOI! KOpoBKM 12 [OMKHbI cobnioaaThesa B 06s3atenbHOM MopsAKe 1 COXPaHATLCA
9.5 PexuMm aKcnnyaTauum ¢ 4acToTHeIM Nnpeobpasosatenem 12 TaK, 4ToGbl UX MOXHO GbINO NPOYMTaTE B NK0GON MOMEHT.
10. Beop B aKcnnyaTauuio 12 1.3 Ksanudukaums n o6yyeHune o6cnyxuBaroLero
10.1 BBopj ynnoTHeHWsi Bana B aKCnnyatauuio 12 nepcoHana
10.2 [ononHuTenbHble NPOBEPKU Nepes BBOAOM H .
B3PLIBO3ALMILEHHBIX HACOCOB B SKCTNYATALMIO 13 ngOHan, BbIMOSHAOLLMIA 3KCMyaTaumio, TeEXHUYeckoe
10.3 OmMHapHOE TOPLEBOE YNOTHEHHe Bana 13 06Cny)XnMBaHUe Y KOHTPOIbHbIE OCMOTPbI, @ TaKKe MOHTaX )
060pyAoBaHNs, AOMKEH UMETL COOTBETCTBYIOLLYIO BbINOSHAEMOM
1. 3kennyarauus 13 aboTe kBanudmkaymio. Kpyr BonpocoB., 3a KOTopble NepcoHan
12. TexHuyeckoe ob6cnyxuBaHue 13 P Hmio. Bpy P ’ p P
HeceT OTBETCTBEHHOCTb U KOTOPLIE OH [OSKEH KOHTPOMMPOBaTh,
13. BbiBOA M3 3kcnnyaTauuu 14
a Takxe 06n1acTb ero KOMMeTeHLUUN AOMKHbI TOYHO
14. 3awwuTa OT HU3KUX TEMMEepATyp 14
onpenenaTbcs noTpedutenem.
15. TexHuMueckue faHHble 14
16. OGHapyxeHue M ycTpaHeHue HeucnpaBHOCTEN 16 1.4 OnacHble nocneacTBUA HecoGNAeHUs yKa3aHUn
17.  YTunusaumsa nsgenus 18 Nno TeXxHuKe 6e3onacHoOCcTU
:18' M3r°T°B:Te"b' Cpoxk cnyx6bi 12 HecobntopeHue ykasaHuii no TexHuke 6€3o0nacHOCTU MOXET
punoxenue 1. 3 noBneyb 3a coboil kak OnacHbIe NOCNeACTBUS AMS 300POBbS 1
Mpunoxetue 2. 36 XM3HUM YerioBeka, Tak U CO3/aTh ONacHOCTb A1 OKPyXKatoLL el
Mpunoxenue 3. 37 cpenbl v 06opyaosaHus. HecobnioaeHune ykasanuii no TeXHUKe
Mpunoxenue 4. 38 6e30MacHOCTI MOXET Take NPUBECTM K aHHYNMPOBAHIO BCEX
Mpunoxenue 5. 39 rapaHTUHbIX 06513aTENbLCTB Mo BO3MELLEHUI0 yuep6a.
MpunoxeHue 6. 39 .
B yacTtHoCTH, HecobniogeHne TpeboBaHUN TEXHUKN
MpunoxeHue 7. 40 .
6€30MacHOCTN MOXET, HanpvMep, Bbi3BaTb:
MpunoxeHue 8. 44 5 5
MpunosxeHue 9. 49 * OTKa3 BaKHenLWunx pyHKLNn 06opyaoBaHus;
*  HeaeWCTBEHHOCTb NpeanMcaHHbIX METOA0B TEXHUYECKOro
06CnNyXMBaHNUA N PEMOHTA;
lpedynpexdeHue y P
Mpexde yem npucmyname k pa6omam o * OMacHylo CUTyauuio NS 340POBbS U XKU3HU NepcoHana
MoHmaxy 06opydoeaHusi, He06x00UMO BCIIe[CTBME BO3AENCTBUS INEKTPUYECKUX UITN MEXAHUYECKUX
8HUMameJsibHO U3y4Yumb OaHHbIlU OOKyMeHm. ¢hakTopos.

Monmax u akcnnyamayusi o6opydoeaHusi
0OJIKHbI MPo8odumbCs 8 coomeemcmeauu ¢
mpe6oeaHusiMu daHHO20 OOKyMeHma, a makxe
8 coomeemcmeuu ¢ MeCMHbIMU HOPMamu U

npasunamu.



1.5 BbinonHeHune paboT ¢ cobGnogeHneM TEXHUKN
6e3onacHocTu

Mpu BbINONHEHMM paboT AOMKHbI cOBNoAaTLCA NPUBEAEHHBIE B
AaHHOM JOKYMeEHTe yka3aHus No TexHnke 6e3onacHocTwy,
CyLLEeCTBYHOLLMNE HALMOHalbHbIE NPeANNCaHUS N0 TEXHNKE
6e30nacHOCTK, a Takxe Nobble BHYTPEHHWE NPeanucaHnst no
BbINOMHEHWIO paboT, akcnnyaTauun ob6opyaoBaHUs U TEXHUKE
©6e3onacHocTu, aencTByoLmMe Yy noTpebutens.

1.6 Yka3aHusa no TexHuKe 6esonacHocTu Ans
norpebuTensa unu obcnyXxuBatroLero nepcoHana

+ 3anpeleHo 4EMOHTMPOBaTb UMELLNECS 3aLLUTHbIE
orpaxzaeHus NoABWXKHbIX Y3M0B 1 feTanei, ecnu
oGopyaoBaHe HaxoAuTCs B aKCnyaTauuun.

* HeobxoQuMO UCKMYNTL BO3MOXHOCTb BO3HUKHOBEHMS
0nacHoOCTW, CBA3aHHOW C aNeKkTpoaHeprunen (bonee nogpobHo
cmoTpuTe, Hanpumep, npegnucanms MY n MecTHbIX
3HeprocHabxatoLwwmx NpeanpusiTui).

1.7 Yka3aHus no TexHMKe 6e30nacHOCTU Npum
BbINOJTHEHUM TEXHUYECKOIro 0OCIyX1UBaHUA,
OCMOTPOB U MOHTaxa

MoTpebuTens fomkeH o6ecneynTb BbINOIHEHUE BCeX paboT no
TeXHUYeCcKkoMy 0BCny>KMBaHUIO, KOHTPOSbHBIM OCMOTPaM 1
MOHTa3y KBanuguuMpoBaHHbIMK cneLuanucTamu,
[OMYLLEHHBIMM K BbINMOMHEHNIO 3TUX paboT 1 B JOCTaTOYHON Mepe
03HaKOMMEHHbIMU C HAMU B X0Ze NoAPOGHOro n3yyeHus
PYKOBOACTBA MO MOHTaXYy M 3KCnnyaTauuu.

Bce paboTbl 06513aTeNbHO A0MKHBI NPOBOANTLCS NPU
BbIKITIOYEeHHOM o6opynoBaHun. [lomkeH, 6e3ycnosHo,
cobniogaTbCcsa NopsAAoK AeWCTBUIA NPY OCTaHOBKe 060pyAoBaHUs,
ONMUCaHHbI B pyKOBOACTBE MO MOHTaXy W 3KCnyaTauumn.

Cpasy e o OKoHYaHuUM paboT AOMXHbI ObITb CHOBA
yCTaHOBIIEHbI UMW BKIIOYEHbI BCE EMOHTUPOBAHHbIE 3aLlUUTHbIE
1 NpefoXpaHnTenbHbIe YyCTPOMCTBA.

1.8 CamocToAATenbLHOe NnepeoGopyaoBaHue U
M3roToBIIeHMUe 3amnacHbIX Y3N0B U aeTarnen

lMepeobopyaoBaHue nnm moaMdukaumno yCTponcTs
pa3peLuaeTcs BbIMOMHATL TOSbKO MO COrMacoBaHuIo ¢
N3roToBUTENEM.

drpMeHHble 3anacHble y3nbl U AeTanu, a Takke paspeLleHHble K
MCMonb30BaHU0 UPMOI-U3roTOBUTENEM KOMMIIEKTYIOLWMeE,
npu3BaHbl 06ecneynTb HaaeXHOCTb KCnyaTaluu.

I'IpmmeHeHme y3noBs un netanen apyrnx npomaBo,qmeneﬁ MOXeT
Bbl3BaTb OTKa3 n3rotoBnuTend HeCT OTBETCTBEHHOCTL 3a
BO3HUKLUME B pedyfibTaTe 3TOro nocnencrteunA.

1.9 Hegonyctumble peXXuMbl 3KcnnyaTaumm

OkcnnyaTaunoHHasi HaeXXHOCTb NOCTaBnseMoro o6opyaoBaHust
rapaHTMpyeTcsi TONbKO B CIlyyae NPUMeEHeHWs B COOTBETCTBUU C
hyHKLMOHaNbHLIM Ha3Ha4YeHneM cornacHo pasgeny «Obnactb
npuMeHeHusi». MpeaenbHO JONYCTUMbIE 3HAYEHUS!, YKa3aHHbIE B
TEXHUYECKUX AaHHbIX, AOMKHbI 06s13aTenbHO cobnofaTbcsi BO
BCEX cryyasx.

2. TpaHCNOPTUPOBKA U XpaHeHue

TpaHcnopTupoBaHue obopyfoBaHusa cneayeTt NPoBOANUTL B
KPbITbIX BaroHax, 3akpblTbIX aBTOMaLUNHAX, BO3AYLUHbIM, PEYHbIM
nnBo MOPCKUM TPaAHCNOPTOM.

YcnoBumsa TpaHCNopTMpoBaHUst 060pyaoBaHMSA B YacTu
BO3JENCTBUS MEXaHNYECKNX (PaKkTOPOB AOMKHbI
cooTBeTcTBOBaTh rpynne «C» no FOCT 23216.

[Mpun TpaHcnopTupoBaHUM ynakoBaHHoe ob6opyaoBaHue AOIMKHO
ObITb HAEXHO 3aKpenneHo Ha TPAaHCMOPTHBIX CPEACTBaXx C
Lenbio NpefoTBpaLLeHns CaMONPON3BOSIbHbIX MepeMeLLeHNI.

YcnoBus xpaHeHUst 060pyaoOBaHNs AOMKHbLI COOTBETCTBOBATb
rpynne «C» TOCT 15150.

MakcumanbHbI Ha3HAYEHHbIV CPOK XpaHEeHUs cocTaBnseT
2 ropa. MNpwv xpaHeHUn HacocHoro arperaTa HeobxoanMo
NpoKpy4nBaTh paboyee KONeco He pexe O4HOro pasa B MecsLl.

PekomeHZaoBaHHasa TemnepaTtypa npu XxpaHeHun n
TPaHCMOPTUPOBKE:!

+ OT1-30°C po +60 °C (0,37 — 7,5 kBT);
¢ OT1-25°C go +70 °C (11 - 22 kBrT).

3. 3HaYeHMe CMMBOJIOB U HagnNucewn B
OOKYMeHTe

lMpedynpexdeHue

Hecob6nrodeHue 0aHHbIX yKazaHuli Moxem
umemb onacHble 071 300poebs rdel
nocnedcmeusi.

lMpedynpexodeHue
Hecob6nrodeHue 0aHHbIX yKa3aHuli MOxem
cmamb NpuY4uHoU NopaxeHusl 3J1eKmpu4ecKum
MOKOM U uMemb onacHble OJisl XU3HU U
30opoebs nrdeli nocsedcmeus.

lpedynpexdeHue
Hacmosiuwyue npasuna dosmkHbI cobs1ro0ambcsi
npu pabome co e3pbieo3aWUEHHLIM
obopydoeaHueM. PekomeHdyemcsi makxe
cobs1rodameb OaHHbIe npasusia npu pabome c
ob6opydoeaHueM 8 cmaHOapMmMHOM UCIOJIHeHUU.
Yka3zaHusi no mexHuke 6e3onacHocmu,
HeebINosIHeHUe KOMmopbIX MOXem ebl38amb
omka3 o6opydoeaHusi, a makxe e20
noepexdoeHue.
PekomeHOdayuu unu yka3aHusi, obrneaqaroujue

YkasaHue |pabomy u o6ecneyusaroujue 6e3onacHyro

aKkcnnyamayuro obopydoeaHus.

4. O6wue cBegeHns o6 usgenuu

[aHHoe PykoBoACTBO pacnpocTtpaHsieTcs Ha Hacockl CR, CRI,
CRN, CRE, CRIE, CRNE.

Bce Bbllleyka3aHHbIE HACOChl CNPOEKTUPOBaHbI U pa3paboTaHbl
Ha 6a3e cTaHAapTHbIX HacocoB CR (puc. 1).

Hacocbl CR, CRI, CRN npeacTtaBnstoT cobon BepTukanbHble
MHOTrOCTyneH4yaTble LeHTPOOEXHbIE HACOCHI C HOPMarbHbIM

BCacCbIBaHNEM CO CTaHOAPTHbIM aneKkTpoaBuraTenem, MoryT
NocTaBnATbCS BO B3PbIBO3ALUULLEHHOM UCTOMHEHUN.

Hacockl CRE, CRIE, CRNE npeactasnsitoT coboi BepTukanbHble
MHOTFOCTyneHYaTble LEHTPOOEXKHbIE HACOCHI C HOPMarbHbIM
BCacCbIBaHWEM CO BCTPOEHHbIM YAaCTOTHbIM PErynnpoBaHmem
anekTpoasuratenem. MHdopmauus, kacatowascs
anekTpoasuratenen Hacocos CRE, CRIE, CRNE npusegeHa B
OOMONHEHMM K MacnopTy, PyKOBOACTBY MO MOHTaXy U
aKcnnyaTauum, NocTaBnseMOMy B KOMMIEKTE C yKadaHHbIMU
TMNamu HacocoB, Jarnee — AOMNOJIHEHNE K PYKOBOACTBY.

Hacoc cocTonT 13 0CHOBaHWSA 1 rONIOBHON YacTu.
[MpomexXyTouYHble KaMepbl U LUNUMHAPUYECKNIA KOXKYX COEANHEHbI
mMexay coboW, a TakKe C OCHOBaHWEM W FONOBHOW YacTbio
Hacoca npu NOMOoLLM CTSXHbIX 60nTOB. B ocHOBaHUM nmetotcs
COOCHO pacnofoXeHHble BCacblBaKOLWMI 1 HANOPHbIA NaTpybKu
(KOHCTPYKLMSA TUNA «MH-NanH»). KOHCTPYKUMSA «MH-TanH»
no3BoNsAeT ycTaHaBNMBaTb HACOC HA FOPU3OHTANIbHOM
TpybonpoBoge. Bce Hacockl OCHaLLEeHbl TOPLEBBLIM YNNOTHEHWEM
Bana.

Pycckun (RU)
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Puc. 1 Hacoc CR

dupmeHHas Tabnuuka

GrUNDFOs

DK-8850 Bjerringbro, Denmark )

® PDesoe

1 —Tun npoaykTa;

2 —Mopenb Hacoca:
Mpumep: A96515649P21335, rae A96515649 — Homep
npoaykta, P2 — o6o3HavyeHune 3aBoga nponssoauTens,
13 — rog n3rotoBneHus, 35 — Hegens N3roToBMNEHUS;

3 —pabouas yacToTa;

4 — MOLLHOCTb 3neKkTpoaBUraTens;

5 —uyvacToTa BpalleHus;

6 — MakcumanbeHbI Hanop (npu Q = 0);

7 — HOMMHanbHas nogavya;

8 — HOMMWHanbHbLIN HaMNop;

9 — MakcMManbHble faBneHve/TemMnepartypa;

10 — HanpaBneHne BpaLleHns;

11 — Homep TexHu4yeckoro canna;

12 — cepuiiHbIN HOMEP;

13 — cTpaHa-nsrotoBuTensb;

14 — MapKvpoBKa B3pbIBO3aLUNTbI HEANEKTPUYECKON YacTu
Hacoca unv obosHaveHne Homepa TY;

15 — MapkvpoBKa B3pbIBO3aLUNTbI HEANEKTPMUYECKON YacTu
Hacoca (B cooTBeTCcTBMU ¢ [iupekTmBoi 94/9/EC);

16 — MHOEKC MUHUManNbHOW 3HEProddPEKTUBHOCTH;

17 — KN4 wHacoca.

Puc. 2 dupmeHHas Tabnuuka

SﬂeKTpOD,BMFaTeJ'Ib

Jd bbby

TunoBoe 0603Ha4YeHue
CR|E([32|-4]|-2

Mpumep

Tunosow psag:

CR,CR (I, N, T) (E)
Hacoc co BCTPOeHHbIM
npeobpasoBaTenem 4acToThbl
HomwuHanbHas nogaya [m%/y]
KonnyecTtBo paboynx konec
KonunyecTtBo pabounx konec
YMEeHbLUEHHOro AnameTpa

(CRE, CRNE 32, 45, 64, 90, 120, 150)
Kog ncnonHeHnsa Hacoca

-F

Kog Tpy6HOro coeanHeHus

Koa maTtepuana

Kog anactomepoB

Kop TopLeBoro ynnoTHeHus Bana

-HQQE

Koabi

Mpumep A | -F

UcnonHeHune Hacoca

A BasoBoe ucnonHexme

B [Mepepa3mepeHHbIi
anekTpoaBuraTenb

E Hacoc c ceptudukatom/
NOATBEPXKAEHUEM
B3pbIBO3aALLUTLI 3.4,

F Hacoc CR(E) Ans BbICOKMX
TemnepaTyp (rorioBHasi ¢
BO3AYLIHbIM OXJTaXKAeHNEM)

H [opn3oHTanbHOE NCNOMHEHNE

HS Hacoc Bbicokoro gaBneHus

CMOBbILLIEHHOWN CKOPOCTbIO

BpalleHus

YBenuyeHHoe mMakc. AaBreHne

Koprnyca

Hacoc ¢ pasnuyHon makc.

4acTOTON BpalleHust

C NOBbILWEHHbIM KaBUTALMOHHBLIM

3anacom

MarHutHas mydTa

OcHalleH aaT4Ynkom

OnekTpoaBuraTesb MeHbLUErO

TMnopasmepa

[opu3oHTanbLHOe UCNoNHeHne

OIS peMeHHOoro npusoaa

F Hacoc Bbicokoro gasneHus

CneumanbHoe UcnonHeHne

TpybHoe coeguHeHune

A OBarnbHbIV hnaHey,

B Pe3bba NPT

CA Tpy6Hoe coeanHeHune FlexiClamp
(CRN(E) 1, 3, 5, 10, 15, 20)

CX Tpy6Hoe coeanHeHne TRICIamp

(CRN(E) 1,3,5,10,20)

dnaHey DIN - EBpona

dnaHey ANSI - CLLA

dnaHey JIS - AnoHus

CoepavHeHne ansa natpybkos

N3MEHEeHHOro anameTpa

Mydta PJE

CneunanbHoe UCNOoSNTHEeHnE

[

X»nw X1 TVZZ XN

aTepmanbl

BasoBoe ucnonHenue, 4yryH/1.4301

Yrnerpacput ¢ o6onoykon 3 PTFE

(noaWwunnHmKM)

LeTanu, koHTakTUpytoLwme c paboyen

cpepon, us 1.4401/AISI 316

Bce petanu n3 HepxaBetoLewn ctanu,

[eTanu, KOHTakTupymLine c paboyen

cpepon, ns 1.4401/AIS1 316

| [eTtanu, kKOHTakTUpyLne c paboyen
cpepon, ns 1.4301/AISI 304

1l Bce getanu n3 HepxasetoLlen ctanu,
neTanu, KOHTakTupyLme ¢ paboyen
cpenon, ns 1.4301/AISI 304

K BpoH3a (nogwmnHukm)

S Konbua noawmnnHmukoB 13 kapbuaa

® )U>)>§><'U Z<@mm

@

kpeMHus (SiC) + LweneBoe ynnoTHeHne n3

PTFE (tTonbko ansa CR, CRN 32...90)
X CneymanbHoe UCNOoNHeHne

-A

-E

QQ|E




Mpumep A | -F | -A | -E|-H |QQ|E
Kop anactomepoB

E EPDM

F FXM

K FFKM

V. FKM

TopueBoe ynnoTHeHue Bana

H CbanaHcrMpoBaHHOE KapTpPUAXKeBOE YNNOTHEHNE
Q  Kapbup kpemHus

U Kap6ug Bonbdpama

B pacput

E EPDM

F FXM

K FFKM

V. FKM

Bo3mMoxHble Ex-mapkupoeku Heaslekmpu4yeckolu
qacmu:
-1l Dc ¢ 125°C
-1l Ge c 125°C
-1l Db c 125°C
-1 Gb c 125°C
Bo3MoHble Ex-MmapKupoeku 3siekmpu4ecKoli
Yyacmu (8 3agucumMocmu om ycmaHO8JIeHHO20
anekmpodesuz2amernsi):
1. ATB
-1ExdIIB T4 Gb
-1ExdIIC T4 Gb
-1ExdellB T4 Gb
-1ExdellC T4 Gb

-Ex tD A21IP65 T125°C...T105°C
-Ex tD A22 IP55 T125°C...T105°C
3. CEMP
-1ExdIIB T3-T6 Gb
-1ExdIIC T3-T5 Gb
-1ExdellB T3-T5Gb
-1ExdellCT3-T6 Gb
-2ExnAll T3 Ge
4. SIEMENS
-Ex tD A22 IP6X T125°C
-1ExdIIB T4 Gb
-1ExdIIC T4 Gb
-1ExdellBT4Gb
-1ExdellC T3-T4 Gb
-1ExellT3-T4 Gb
-2ExnAll T3 Ge

Heanekmpu4eckasi yacmb Hacoca umMmeem eud
e3pbieo3awjumsl «3awjuma KOHcmpyKuUOHHOlj

2. VEM
[x -1Exell T3Gb

anekmpodsueamersi ykazaHbl 8 Pykosodcmee
M0 MOHMaXy u dKcnayamayuu Ha
coomeemcmeyrouwuli anekmpodsuzamesib
(exo0um e Komniekm nocmaeku).

6e3onacHocmbio “c”».
[ x Cpedcmea obecneyeHusi 83pbigo3awjumsl

5. YnakoBka un nepemelieHue
5.1 YnakoBka

Mpu nonyyeHun o6opyaoBaHMsa NPOBepbLTE YNAKOBKY M caMo
oGopynoBaHve Ha Hanuyne NoBpeEXAEHWI, KOTOpPbie MO BbITb
nonyyeHbl Npu TpaHcnopTMpoBke. Mepes Tem Kak BbIKUHY Tb
ynakoBKy, TLaTenbHO NPOBEpPbLTE, HE OCTaNMUCh N1 B Helt
OOKYMEHTbI U Menkue getanu. Ecnu nonyyeHHoe o6opynoBaHve
He COOTBETCTBYeT BalleMy 3akasy, 06paTtuTech K NoCTaBLLMKY
obopynoBaHus.

Ecnn o6opynoBaHue noBpexaeHo Npy TPaHCNOPTUPOBKE,
HeMeANeHHO CBSXXUTECh C TPAHCMNOPTHON KOMNaHuen n
coobLwuTe nocTaBLnKy ob6opyaoBaHus.

[MocTaBLymK coxpaHsaeT 3a coboi npaBo TwaTesibHO OCMOTpPETb
BO3MOXHO€E noBpexageHune.

5.2 NepemeweHue

lpedynpexdeHue

Cnedyem cobnro0amb o2paHU4eHUSI MECMHbIX
HOPM U npasusi 8 OMHOWEHUU MOOBLEMHbIX U
no2py304Ho-pa3apy304HbIX pabom,
ocywecmesisieMblX 8py4HYI0.

- 3anpewaemcs noOHUMamb o6opydoeaHue 3a

i

numarouwjuli kabeneb.
Hacoc domxeH ocmaeambcsi 8 ycmolyueom
MoJI0KeHUU 0 epeMsi pacrakoeKku U ycmaHoeKu
Cc noMouwibro peMmHel 05151 nodbEma.

O6pamume eHuMaHue, Ymo o6bIYHO YeHmp
msikecmu Hacoca - 651uxe kK dsuzamerto.

I'Ipvl nogbemMme Hacoca B cGope Heobxoanmo y4yuTbiBaThb Ccrneaytoulee:

* Hacocbl ¢ anekTpogsuratenamm mowHocTbio 0,37 - 7,5 kBT -
Hacoc paspeluaeTcsi NOAHMMATb C MOMOLLbIO YanoK Unm
aHanorn4Helx MpucnocobnexHnn 3a dpraHew, aNeKkTpoaBUraTens.

* Hacochbl c anekTpoasuraTensMmn mowHocTbo 11-75 kBT -
Hacoc paspeluaeTcsi NogHUMAaTb, UCMOMb3ys pbiM-60MThbl
anekTpoasuraTens.

TMO04 0339 0608
TMO04 0341 0608

0,37 - 7,5 kBt 11 - 75 kBt

Puc. 3 MNMpaBunbHbii nogbém Hacoca CR

Hacockl mogenu CR, CRI, CRN, CRE, CRIE, CRNE,
o6opyaoBaHHbIe 3M1eKTPOABUraTensiMu, KoTopble He
nepeyncreHsbl Boille, pEKOMeHAYeTCs NOAHUMATb C MOMOLLbIO
yarnok 3a naHey anekTpoasuraTens.

6. O6bnacTb NpUMeHeHus

OcHoBHble 06nacTy NpUMeHeHNs:
+ BopocHabxeHue;
* CucTeMmbl NOBbILLEHNUS AaBMNeHNs;

* [Ipon3BOACTBEHHbIE CUCTEMbI NEpPeKaYnBaHUs
TEXHOMOrMYECKNUX XKNUOKOCTEN;

*  CuCTeMbl OTOMMEHNS, BEHTUNSALUN U KOHOULIMOHNPOBAHUS
BO3ayxa.

MHorocTyneH4aTble LeHTPOBEXHbIE HACOCHI KOHCTPYKLIMW «UH-MaiH»
TunoBoro psiga CR, CRI, CRN, CRE, CRIE, CRNE komnaHuu
Grundfos npegHasHadeHbl 4N upkynauun/nepekavnBaHunst
YKMAKOCTU U NOBbILLEHWS AABNEHUSI XONOAHbIX MW Fopsivmnx
Xugkocten 6e3 TBepAbIX NN ANMHHOBONOKHUCTbIX BKITHOYEHWIA.

B cuctemax, rge KoOHTakTUpytoLwme ¢ nepekavymBaeMon
XKUOKOCTbIO IeTany N3roToBMEHbl N3 HEPXXaBeIoLLEen cTanu,
Heobxoaumo npumeHsTb Hacockl mogenu CRN, CRNE.

Pycckun (RU)
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ﬂepeKaqMBaeMble XXKUOKoCTU

YuncTble, HEB3PLIBOOMNACHbIE XUAKOCTU (MCKIOYEHME — HACOChI
BO B3pbIBO3aLLMLLEHHOM UCMOMTHEHUN), HE COAepXaluue TBEPAbIX
YacTuL Unu BONOKOH. XKnAKOCTb He AOMMKHA OKa3biBaTb
XMUMUYECKOro BO34eNCTBMSA Ha MaTepuarnbl Hacoca. Ecnn
npegnonaraeTcs UCNONb30BaTb HACOC AN NOAAYM XKUOKOCTH,
NNOTHOCTb U/MNK BA3KOCTb KOTOPOM OTANYAKOTCS OT NNIOTHOCTU U/
UNU BA3KOCTU BOAbI, B 3TOM Cry4ae BCNeACTBUE U3MEHEHUS
rMApaBrMyeckon MOLLHOCTN HEO6X0AMMO 06paTUTh BHUMaAHMNE Ha
3HayeHne TpebyeMolr MOLHOCTMY SnekTpoaBuraTens.

Hacocbl BO B3pbiBO3aLULLEHHOM UCMONTHEHUN:

Mpynna | F'pynna Il

Kateropua M Karteropua1 Karteropus2 Karteropusa 3

1 2 G D G D G D

3oHa 3oHa 3oHa 3oHa 3oHa 3oHa
0 20 1 21 2 22

cR CoR ch GR

HeTt Het Het Het CRI CRI
CRN CRN CRN CRN
CRT CRT

7. MpuHUMN gencTBUA

MpuHumn paboTtel HacocoB CR, CRI, CRN, CRE, CRIE, CRNE
OCHOBaH Ha NOBbILIEHWUN JaBNeHNs XUOKOCTU, ABUXKYLLENCs oT
BXOAHOro natpybka K BbixogHOMYy. [oBbILLEHNE AaBNEHNS
NPOUCXOAMT NyTEM Nepeaayn MexaHM4Yeckon dHeprum ot Bana
anekTpoABuratens yepes My Ty k Bany Hacoca, a 3aTeMm
HernocpeACTBEHHO XMAKOCTU NOCPeACTBOM BpallaloLLmnXcs
pabounx konec. Ha paboyem konece nmerTcsa nonartku
(nonacTwn), kOTOpble UMELOT CNOXHYI0 hopMy. XKnakocTb, oT
BcacblBatoLen nuHum Tpybonposoaa, Yepes NoABOASALLYIO
Kamepy noaxoauT k paboyemMy Konecy BOMb OCY €ro BpaLLeHus,
3aTeM HanpaBnseTCcs B MEX0oNaToYHbIN kKaHan v nonagaet B
oTtBoA. OTBOA NpefHasHaveH Ans cbopa XNAKOCTU, BbIXOAALEN
13 pabouero koneca, U npeobpaszoBaHNsl KUHETUYECKON IHEPTUU
MOTOKa XXWAKOCTY B MOTEHLMANbHYIO SHEPIUio, B YaCTHOCTU B
3Hepruio gaBrneHus. YkazaHHoe Bbille npeobpa3oBaHne aHeprum
[OIKHO MPOUNCXOANTL C MUHUMATnbHBIMU TMAPaBNMYEeCKUMn
noTepsiMu, YTO 4OCTUraeTcsa cneuvansHo oopMoit oTBoaa.

Kopnyc Hacoca npeaHasHaveH Ans CoeAMHEHUsI BCEX 3NIeMEHTOB
Hacoca B 3HepreTNYeckyto rnapaBnuyeckyto MawnHy. flonactHom
Hacoc ocylecTBnsAeT npeobpas3oBaHne 3Heprum 3a cyet
AVHaMN4eCcKoro B3amumoaencTBust Mexay noToKOM XUAKON
cpefbl M nonacTamu BpalatoLlerocs paboyero koneca, KoTopoe
aBnseTcsa ux paboynm opraHom. Npwu BpalleHun paboyero
Koneca xuakas cpefa, HaxoAsALWasncst B MeXnonaToyHoM KaHarne,
nonatkamu oTbpaceiBaeTcs k nepudepum, BeIXOANUT B OTBOA U
Aarnee B HaMoOpHbIN Tpybonposoa.

B ueHTpanbHOM YacTu Hacoca, T.e. Ha BXo4e XUAKOCTU B
pabouee Koneco Hacoca, BO3HUKAET paspexeHue, N xuakas
cpefa noa AeCTBMEM AaBfIEHUS B PAaCXO4HOW eMKOCTU
HanpaBfsieTcsl 0T UICTOYHMKOB BOAOCHa0XEHUs No
BcacblBatLLleMy TpybonpoBoay B Hacoc.

[ns cospaHusa BbicokMx AaBrneHuin B Hacocax CR, CRI, CRN,
CRE, CRIE, CRNE ucnonb3yoTcst HeCKonbko paboumx konec,
nocnegoBaTeNbHO pa3MeLLEeHHbIX Ha 06LleM Bany. B atom
crny4yae OAWH W TOT 3Ke NOTOK XXWUAKOCTU NPOXOAMUT Yepes psif
CTyneHen MOBbIWEHUS AaBreHus, npuyem obLmii co3gaBaeMbin
Hanop 6yaeT paBeH CyMMe HarnopoB, CO3aBaeMbIX KaXabIM
KONecom.

BrnocnencTeuv XuakocTb npolueawas sce paboyme CTyneHm
rnonajaeT B OTBOASLLYIO KAMepy U Aanee B HAMOPHYHO fIMHUIO
TpybonpoBoaa.

8. MoHTaX MexaHn4YecKomn 4acTtu

[lononHutenbHasa MHMoOpPMaLMA O MOHTaXe MexaHU4YeCckon YacTu
HacoOCOB CO BCTPOEHHbIM YacTOTHbIM NpeobpasoBaTtenem (CRE,
CRIE, CRNE) npuBegeHa B cooTBeTCTBYHOLWEM [JONOMHEHUM K
MacnopTy, PykoBoACTBY N0 MOHTaXy W aKCnnyaTaumun (BXoAuT B
KOMMIEKT NOCTaBKM).

8

Hacoc gomxeH 6bITb 3aKpenneH Ha NPOYHOM, POBHOM
ropu3oHTanbHOM OCHOBaHUK 6onTamMm Yepes 0TBEpCTUs,
Haxodswuecs B onopHoi nnute. Mpu MOHTaxe Hacoca BO
nsbexaHune ero noBpexaeHns Heobxoanmo cobnogatb
cregymliue ykasaHusl.

dTtan OencTtBue
8
& CTpenka B OCHOBaHWW Hacoca
g nokasblBaeT HanpaBneHne notoka
§ paboyen XUOKOCTM.
=
=
2 B npunoxenun 4 npueepeHa

cnegytoLias nHopmaums:

*  MOHTaXHas AfMHa Hacoca u
BapWaHTbl MPYMEHSIEMbIX
TPYBHbIX COEAUHEHNIA,

* pa3amepbl onop/nan,

* BapuaHTbl TPYGHbLIX COEANHEHWI,

TMO0 2256 3393

* pasmeLleHne OTBEepCTUA Nog,
BMHTLI/6ONTbI B Onopax/nanax, a
Takxe Nx AmameTp.

3 Hacoc moxeT 6bITb yCTaHOBIEH
BEpPTUKamnbHO Ui rOPU3OHTaNbHO
(CR, CRN 120 n 150, 75 kBT - TONbKO
BepTUKarnbHo).

OpHako Henb3sl, YToObI ABUraTesb
Obl HUXKE FOPU30HTasIbHOM
NAOCKOCTU UMK NEePeBEPHYT.
Heobxoanmo obecneunTtb
[0CTaTouHbI JOCTYN BO3Ayxa Ans
OXMaXAeHWs1 anekTpoasuraTens.
Ecnu anektpoaBuratens Hacoca
MOLLHOCTbO 6onbLue 4 kBT, ero
HeobX04UMO CMOHTMPOBATL Ha
onopax.

©
|
B

TMO1 1241 4097

4 [nsi CHWKEHMS BO3HUKAIOLLMX MPU
paboTe Hacoca LymoB
peKkoMeHAyeTCcs NPeaycMoTPeTb
BMOPOBCTaBKW Kak Ha CTOPOHE
BCacCbIBaHUS, TaK U Ha CTOPOHE
HarHeTaHusi. Hacoc gorkeH
yCTaHaBNMBAaTbCS B COOTBETCTBUM C
yKasaHusmMu, NpuBeaEHHLIMU B
pasgene 8.1.

PekomeHayeTcs ycTaHOBUTb
3a4BWXKM 10 U MOCT1e Hacoca.
Tem cambiM MOXHO M3bexaTb
HeobXo4uMOCTU CrMBa BOAbI U3
BCEW CUCTEMbI NMPU BO3MOXXHOM
TEX06CNYXMBAHUW, PEMOHTE UMK
3ameHe Hacoca.

YToObl NCKNIOYNTE BO3MOXHOCTb
06paTHOro NOToKa, HAacoC AOSMKEH
ObITb 060pYyaOBaH 06paTHLIM
KnanaHoMm (MPYEMHbIM KianaHom).

TMO02 0116 3800

Tpy6onpoBoabl AOMHKHbI
MOHTMPOBATLCH TaK, YTOObI B HUX HE
ckannuearscs Bosayx, B
0COBEHHOCTU 3TO KacaeTcs
BCacbIBalOLLLEN MarncTpanu.

TMO02 0114 3800

6 B Tex cucremax,

* rae HanopHbIn Tpybonposog
naeT CBEPXY BHU3 OT HAcoca,

*  rge CyllecTByeT ONacHOCTb
BO3HUKHOBEHUSI
CUOHNPOBaHUSA,

* aTakxe B cuctemax, rge
HeoGX0AMMO YCTpaHUTb
BO3MOXHOCTb 06pa3oBaHus
o6paTHOro NoToka 3arpsi3HEHHOW
pabouei XnakocTu, Heobxoanmo
KaK MOXXKHO Grvke K Hacocy
yCTaHaBMMBaTb BaKyyMHbIN
KnanaH.

TMO02 0115 3800




8.1 dyHpameHT

Hacoc donmxkeH ycmaHasnueamscsi 8
coomeemcmeuu ¢ npueedeHHbIMU OaJjlee
yka3zaHusiMu. HecobnrodeHue ux Moxxem
npueecmu Kk c60aM npu 3KCrIyamayuu u K
noepexdeHuro y3s108 u demanel Hacoca.

KomnaHus Grundfos pekomeHayeT ycTaHaBnmBaTb HAacoOC Ha
6eTOHHOM byHOAMEHTE, MMEeLLEM AOCTAaTOYHYO HECYLLYO
CNocoBHOCTL Ansi TOro, YTobbl 06ecneunTb NOCTOSAHHYIO
CcTabunbHy ONopy BCEMY HACOCHOMY y3ny. ®yHAAMEHT JOMXKeH
nornowatb nobble BUGpauuu, fedopmaumm 1 ygapbl ot
HOpManbHO AeNCTBYLWNX cun. [ToBEPXHOCTbL 6E€TOHHOrO
dyHAaMeHTa OMmKHa BbiTb aBCOMNOTHO FOPU3OHTANBHOM U
COBEPLUEHHO POBHOM.

YcTaHoBUTE Hacoc Ha dyHAaMeHT 1 3adukcunpynTe ero. lNnuTa-
OCHOBaHMWe JOMKHA MMETb OMopy Mo BCel nnowjaan.
Cwm. puc. 4.
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Puc. 5 dyHoameHT

PekomeHngoBaHHas AnviHa v WMpUHa YKa3aHbl B pUcC. 5.

O6paTtnTe BHMMaHMe, 4YTO AnvHa U wWnpunHa dyHgaMmeHTa ans
HacoCoB ¢ gBuraTenem MolHocTbo < 30 KBT AomkHbI ObITh Ha
200 MM GonblLue NNUTbI-OCHOBAaHUS.

OnuHa v WwrpuHa pyHAaMeHTa Ans HacoCoB C ABUraTenem
MOLWHOCTbI0 2 37 KBT Bceraa AomkHbl 66T 1,5 X 1,5 (L, x W)
mMeTpa.

Macca dyHaameHTa gomxkHa 6biTh, Mo KpaiHen mepe, B 1,5 pasa
6onbLlie obuen maccel Hacoca. MuHMmansHasi BelcoTa

yHaameHTa (h,) MOXeT BbiTb BblYMCIEHA MO hopMyIe:
_  Muacoc * 15
Lf x Bf x 86eT0H

MnoTHocTb (8) 6eToHa 06bI4HO paBHa 2200 kr/m®.

B ycTtaHoBKax, B KOTOPbIX 0COOEHHO BaXXHO 06eCcneyvnTb HU3KUN
YPOBEHb LyMa, pekomeHayeTcst pyHOaMeHT ¢ maccon, B 5 pa3
npeBbiLLaloLLen Maccy Hacoca.

dyHOAMEHT AoMKeH OblTb OCHALWEH BonTamu Ans KpenneHus
NNnTbl-ocHoBaHusi. CM. puc. 6.

Ul

Puc. 6 bonTt B hyHOameHTe

TMO3 4589 2206

Mocre ycTaHOBKM GONTOB HACOC MOXHO pasmellaTb Ha
dyHAameHTe. Tenepb, ecnu HEO6XOANMO, MOXKHO BbIPOBHATb
NonoXeHne NNUTbI-OCHOBAHMWS C MOMOLLbIO PETYMPOBOYHbIX
npoknafok, 4Tobbl OHa GbiNa COBEPLUEHHO FOPU3OHTANBHOW.
Cwm. puc. 7.

C—a ____
‘
‘_:L

Pery]'ll/lpOBO‘-IHble
npoknagku

L[~

TMO04 0362 0608

Puc. 7 BolpaBHMBaHME C NOMOLLbIO PETYNIMPOBOYHbLIX MPOKIaAokK

8.2 NaweHne BUGpaumn

Ecnn ncnonbaytotcsa Bubporacsiimne onopbl, X Heo6xoaMmo
yCTaHOBUTb Nof chyHAaMeHT. [ins HacocoB ¢ ABuraTensiMm
< 30 kBT BMbporacsime onopbl MOXXHO UCMOMNb30BaTb, Kak
nokasaHo Ha puc. 8. ins HacocoB ¢ guratensamn = 37 kBt
ncnonb3dyeTtca nnuta Sylomer®, kak nokaszaHo Ha puc. 9.

i
Bubporacsiwme Jﬂ
onopsbl
I 8
e
N 3
) e 3
2 =
2
Puc. 8 Hacoc Ha Bubporacsimx onopax
I

Mnuta Sylomer® oo )
8
\A g
g 2

Puc. 9 Hacoc Ha nnute Sylomer®
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8.3 MoHTax BHe nomMeLueHus

[lns ycTaHOBKM BHE NMOMELLEHUSI peKOMeHAyeTCs 3alUnMTUTb
anekTpoABUraTesnb OT OXAS. TakKe peKOMeHOYeTCsl OTKPbITb
O[JHO M3 APEHaXHbIX OTBEPCTUI BO priaHLe arekTpoaBuraTens.

8.4 Nopsiune noBepxHOCTU

lMpedynpexdeHue

Mpu nepeka4yueaHuu 2opsiyeli 800bi criedyem
UCKJTIOYUMb 803MOXXHOCMb COMPUKOCHOBEHUSI
nepcoHasa c 20psA4YUMU MO8EPXHOCMSIMU.

Ha pucyHke 10 nokasaHo, kakvMe 4acTu Hacoca HarpeBatTcs 40
TemnepaTypbl paboyen XUAKoCTH.

\FonoaHaﬂ YacTb

Hacoca
Koxyx Hacoca

OcHoBaHune

TMO04 0361 0608

Puc. 10 lNopsayne nosepxHocTh Ha Hacoce CR, CRI, CRN

8.5 MOMEeHTbI 3aTAXKN

B Tabnuue npuBogaTCcs pekOMeHAOBaHHblE MOMEHThI 3aTSHKKM
60nTOB B OCHOBaHUN 1 pnaHuax.

OcHoBaHue ®dnaHey
CR, CRI, CRN [Hw] [Hw]
clisno5 40 50-60
c10no 20 50 60-70
c32no 150 70 70-80

8.6 Ycunusa Ha cpnaHuax 1 MOMeHTbI

Ecnu He Bce Harpyskv 4OCTUraloT MakCMMarnbHbIX AOMYCTUMbIX
3HaYeHWI, yKasaHHbIX B Tabnmuax HUXe, OAHO U3 HUX MOXET
npeBbllWaTb HOpManbHbIN Npeaen. 3a nogpobHon nHdopmMaumen
obpawantecb B Grundfos.

TMO04 0346 0608

Puc. 11 Ycunusa Ha dpnaHuax n MOMeHTbI

HanpaBneHune Y: HanpaBneHue koMnnekTa kamep

HanpasneHnue Z: 90° oT Bxoga/Bbixoga

HanpasneHune X: Bxoa/Bbixog

10

®naue Ycunune, Ycunune, Ycunue,
u CR, CRI, HanpaBneHune HanpaBlieHMe HanpaBrieHue
[MM] CRN Y z X
[N] [N] [N]
25/32 c1snob5 760 1170 780
40 10 1000 1250 1100
50 15120 1350 1650 1500
65 32 1700 2075 1875
80 45 2050 2500 2250
100 64 n 90 2700 3350 3000
125/150 120 n 150 2700 3350 3000
KpyTsiLme moMeHTbI
®naney Ycunue, Ycunue, Ycunue,
DN ’ CR, CRI, HanpaBneHue HanpaBrneHue HanpaBneHue
[MM] CRN Y 4 X
[HMm] [Hm] [Hm]
25/32 c1sno5 820 970 1220
40 10 900 1050 1300
50 15120 1000 1150 1400
65 32 1075 1225 1500
80 45 1150 1300 1600
100 64 1 90 1250 1450 1750
125/150 120 n 150 1250 1450 1750

9. NoaknioyeHne anekTpoobopyaoBaHus

JononHutenbHasa nHdopMaLumsa 0 NOAKMIOYEHUN
31ekTpoobopyAO0BaHNA HACOCOB CO BCTPOEHHbBIM YaCTOTHbIM
npeobpasosatenem (CRE, CRIE, CRNE) npuBeneHa B
cooTBeTCTBYlOWeM [JononHeHum k MNacnopty, PykoBoacTey no
MOHTaXy M dKcnnyataumm (BXoAUT B KOMMEKT NOCTaBKM).

MogaknioyeHne anekTpooGopyfoBaHUS [OITKHO BbIMOSHATLCA
cneumanucTom B COOTBETCTBUM C NPeAnUCcaHnsMyU MECTHOIO
3MEeKTPOCHabXatoLero NpeanpusTHS.

lpedynpexdeHue

lMeped cHaAMuUeM KpbIWKU ¢ KIIeMMHOU KOpo6KuU
u neped kaxdol pazbopkoli Hacoca amom
Hacoc cnedyem o6s13amesibHO MOTHOCMbIO
OMKJII0O4YUMb OM cemu 3J1eKMmpPonuUmMaHusi.
Hacoc domxeH 6bimb NOOKAOYEH K cemegomy
8bIK/Ir04ameJtto.

lMonb3oeamens onpedenﬂem, ecmb iu

Heobxodumocmb ycmaHaenueams

8blK/TlO4ameJib aeapuﬁHoeo ocmaHosea.

Heobxoanmo cneauTb 3a TeM, YTOObI yka3aHHble Ha (PMpMEHHOMN
Tabnuyke napamMmeTpbl aNekTpoobopyaoBaHMst coBnaganu ¢
napameTpamMu NMeLLENCS ANEKTPOCETH.

Heob6xoanmo NpoBepuTbL COOTBETCTBUE IMEKTPUYECKUX
XapakTepPUCTUK 3NIeKTpoABUraTenst MMeLWMCca napameTpam
MCTOYHMKA NUTaHKsA. Cxemy aNekTpU4ecknx CoeanHEHNN MOXHO
HaNTWN B KNEMMHOM KOpobke.



9.1 KabenbHbIli BBOA/BUHTOBOE coeauHeHne

KabenbHble BBOALI NOCTaBNSAEMbIX 3fIeKTpoaBUraTenemn He

NPUBUHYEHbI. B Tabnuue Huxe npencrtaBsieHO KOJIMYeCTBO U

pa3mepbl OTBEPCTUN NOA KaberbHble BBOAbI B KITEMMHOW

9.3 OpgHodra3Hoe noaknovYeHne

MuTtaHue ot ceTtun [B]

Kopobke.
Kon-Bo u pasamep
HBE:S;]e"b KabenbHbIX OnucaHune
BBOJOB
OTBeEpCTUSA UMEIT NUTYI0
0,25-0,55 2xM20x 1,5 pe3bby u 3akpbiTbl BbILUMOHBIMY
3arnywkamm
075-3,0 2 x M20 OTBepcTMSA 3aKpbIThl
BbILUMGHBIMM 3arnyLuKamm
40-75 4 x M25 OTBepCTMSA 3aKPbIThI
BbILUMGHBIMM 3arnyLuKamm
11-22 2xM20 OTBepCcTMSA 3aKpbIThI
4 x M40 BbILUMOHBIMM 3arnyLuKkamm
30 - 45 2xM50x 1,5 3arnywka
55-75 2xM63x1,5 3arnywka

9.2 TpexdazHoe noakntoyeHne

MutaHue ot cetn (B)

MoaknioyeHne MoaknoyeHue
no cxeme no cxeme
«TPeYrofbHUK» «3Be3na»
sor 220-240 380-415
H 380-415 660-690
220-277 380-480"
60T
H 380-480 660-690

«Huskoro «Bblcokoro
HanpshkeHUs» HanpshkeHUs»
50 Ny 220-230 240
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Puc. 14 MNMogknioveHne «HU3KOro HanpsikeHus», 0,37 - 0,75 kBt
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Puc. 13 CoeguHeHune 3Be3non

Ecnu geuratens ocHawéH gatymkamu PTC unu koHTaktammn PTO,
noaknyeHne anekTpoobopynoBaHusi cnegyeT NnpoM3BoauTb B
COOTBETCTBMMU CO CXEMOW, HAXOASALWENCs BHYTPU KNEMMHOMN
KOPOOKN.

TpéxdasHble anekTpoaBUraTenu 4OMKHbl 6bITb COeANHEHbI C
aBTOMaTOM 3aLMUThl.

TMO04 1694 1008

Puc. 15 MNogkntoyeHne «BbICOKOro HanpsbkeHus», 0,37 - 0,75 kBT

MAIN

MAIN

TMO04 0345 0608

TMO04 0344 0608

Puc. 17 NoakntoyeHne «BbICOKOro HanpsikeHns», 1,1 - 2,2 kBt

OpHodasHble anekTpoasurateny komnanum Grundfos nmetor

BCTPOEHHOE TEMNMOBOE Pefie M NOTOMY HE HYXXAal0TCS HU B KaKoW
[OMOSTHUTENBHOM 3aLuuTe.
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9.4 MNonoxeHune KNeMMHOMN KOPOOKM

KnemmHyto kopobKy MOXHO NoBepHYTh (MPeAyCMOTPEHO YeTbipe

nosuumuu) c warom 90°. BeinonHute cneaytollee:

1. Ecnu Heobxoaumo, AEMOHTUPYITE KOXYX MydpThl. Camy mydTy
[EeMOHTMpOBaTh He cneayer.

2. CHumuTe pe3bboBble WNNUBbKK, CTArMBaoLWmne
anekTpoaBuraTenb C HACOCOM.

3. MNoBepHUTE anekTpoaBUraTesnb B TpebyeMoe NosnoxeHne.

4. CHOBa yCTaHOBUTE M MPOYHO 3aTAHMTE LLMUIBKU.

5. Koxyx MydTbl CHOBa yCTaHOBUTE Ha MeCTO.

BbINonHuTe 31eKTpuyeckmne NoaKIYeHUs, Kak nokasaHo B
CXEMe BHYTPM KNEMMHOIR KOPOOKM.

9.5 Pexxum akcnnyataumMm ¢ YaCTOTHbIM
npeobpasoBaTenem

AnekTpoAaBUratenu, noctaensieMmble komnaHuen Grundfos.
JTiobon TpexdasHbln aneKkTpoaBUraTenb, NOCTaBNSAEMbIN
komnaHuen Grundfos, MOXeT NOAKNIOYATLCS K YACTOTHOMY
npeo6GpasoBarento. [peobpasoBaTtenb 4YacTOTbl AOJKEH ObITh
YyCTaHOBIEH Ha NePeMEeHHbIN MOMEHT.

MpeobpasoBaTenb YacTOTbl B 3aBUCMMOCTH OT €ro TUna MoxeT
cTaTb NPUYMHON NOBLILLEHHOTO LWyMa npu paboTe
anekTpoaBuratens. Kpome Toro, B CBSI3U C NOAKITIOYEHNEM
npeobpasoBaTtens 4acToTbl ANeKTPoABUraTenb NoABepraeTcs
BpeAHOMY BO3[AE€NCTBUIO MUKOBbLIX 3HAYEHWUI HaNPsXKeHWSI.

lpu ucnonb308aHuU 8blMyckKkaeMbIX KOMNaHueu
Grundfos anekmpodeuzamenel muna MG 71 u
MG 80, paccHumaHHbIX Ha HanpsikeHue
numaxus do 440 B eknroyumenbHO (cMompu
cupmMeHHYyr0 mabnuyky anekmpodeueamerisi ¢
mexHUYecKkuMuU xapakmepucmukamMu), Mexoy
KreMmMamu nookroYyeHUs1 Heo6xodumo
npedycmMompems 3aujumy Oisi IpedoxpaHeHus!

anekmpodeuzameJsisi om eo3delicmausi NUKO8bIX
HanpspkeHul cebiwe 650 B (nukosoe 3Ha4YeHue).

PekomeHayeTcs Takxe 3alymLiaTe ocTanbHble
anekTpoABuraTeny oT NMKOBbIX 3HAYEHUI HaMpPsSXXEHUS CBbILe
1200 B npwu ckopocTu HapacTaHus HanpshxeHus 2000 B/mkcek.

YKasaHHble Bblllie MOMEeXMU, T.€. NOBbILEHHbIV YPOBEHb LLyMa U
BpeHble MUKOBbIE Harpy3Kkun HanNpPsKEHUs, MOXHO YCTPaHUTb,
BKITIOYMB MeXAy YacTOTHbIM Npeobpa3oBaTtenem u
anekTpoABUraTenem MHAYKTUBHO-EMKOCTHOW DUNLTP
(LC-dunbTp).

3a 6onee nogpo6HOM MHpopMaumen obpaltanTecs K
nocTaBLLUMKaM YaCcTOTHbIX NpeobpasoBaTtenen nunm
anekTpoaBuraTenem.

Hacocbl moryT komninekTtoBaTbCsl 3fieKTpoABUraTensimMmm
OPYrux KOMNaHwum:

Mpocum Bac cesizatbcsa ¢ komnanmen Grundfos unu
HEMNoCcpeaCTBEHHO C M3rOTOBUTENEM INEKTPOABUraTENS.

10. BBoa B akcnnyaTauuro

Bce n3genus npoxoaaT npuemMo-caaTovHble UCMbITaHuA Ha
3aBofe-usrotoButene. JononHUTENbHbIE UCMbITAHUS HA MecTe
YCTaHOBKW He Tpe6yr0Tc;|.

Mepepn nepBbIM MNyCKOM, a Tak e nepes Nyckom Hacoca nocrne
AnuTenbHOro npoctos (6onee ogHoro mecsua), HeobxoaAnMo
npoBopayMBaTh Ban BPy4Hy. ATO CBA3AHO C TEM, YTO
TpyLUMECS YacTu TOPLEBOIO YNIOTHEHUS NPY ANUTENBHOM
NpPOCTOE MOTYT CIIUMHYTLCA U BO BpeMsi 3amnycka BO3MOXHO
NpoBOpayYnBaHNe BO BTOPUYHBIX YNIIOTHEHNUSIX U UX
noBpexaeHve.

lMeped mem Kkak ekn04UMb Hacoc, ciedyem
Brwmannel 33/1umb & Hezo pabouyyro xudkocmsb u yoanump
8030dyx. llpu «cyxom xode» MOOWUNHUKU U

ynsiomHeHue easia Mo2ym 6b61mb noape»(deHbl.

12

lMpedynpexdeHue

O6pamume eHuUMaHue Ha HanpasJsieHue
omeepcmusi 05151 ebinycka eo3dyxa.
Cyuecmeyem puck mpaemupoeaHusi
nepcoHana, noepexoeHusi dgusamesisi unu
Opyaux KOMIMOHEHIMo8 cucmembl ebixodsiujeli
eodoll. B cnyyae nepekayusaHus 2opsyell
JXXudkocmu Heob6xoGUMO NPUHAMb Mepbl,
uckIoYaroujue ownapueaHue.

BBop Hacoca B akcnnyaTtauuo

1 3anopHsbiit BEHTWUMb B HAMOPHOM MarucTpanu 3akpbiTh, a
3anopHbIN BEHTUSIb BO BCACLIBAKOLLEN MarucTpanm oTKpbITh.

2 OTBepHyTb pe3b6oByO NPOBKY OTBEPCTUS AN yaaneHust
BO3JyXa M MeAJIeHHO 3anuTb Yepes 3anpaBoYHyto rOproBUHY
xugkocTb. CHoBa BCTaBUTb NPOOKyY Ans BbiNycka BO3Ayxa v
NMPOYHO 3aTSHY Thb.

3 OnpegenuTb NpaBubHOE HanpaBrieHNe BpalLeHUs,
yKaszaHHOE CTPEeriKoN Ha KOXyXe BeHTUnsTopa.

4 BKMOYUTbL HAcoC M NPOBEPUTL HanpasfieHne BpaLLeHuUs.

5 YpanuTb 13 Hacoca BO34yx Yepes KnanaH Ansa yaaneHus
BO3JyXa B rofloBHOM YacTn Hacoca. OgHOBPEMEHHO HEMHOIO
OTKPbITb 3aMOPHbI BEHTUIb B HAMOPHOW MarucTpanu.

6 [lpopjomxaTb onepauuto yaaneHus Bosayxa.
OZHOBPEMEHHO €eLLle HEMHOIO NMPUOTKPbITh 3aMOPHBbIi
BEHTUINb B HANOPHOW MarucTpanu.

7 Korpa XuakocTb HaYyHeT BbiTekaTb Yepes knanaH ans

yAaaneHus Bo3ayxa, 3akpbliTb €ro. [onHOCTbIo OTKPbITh
3anopHbI BEHTWUIb B HAMOPHOW MarncTpanu.

CooTBeTCTBYIOLME KaXAOMY 3Tany BBOAa HAaCOCOB B
akcnnyaTtauuio nsobpaxeHusi cmotpute B [TpunoxeHuu 9.

CR, CRI, CRN oT 1s o 5 u CRE, CRIE, CRNEoT1 805

Y HacocoB 3TUX TUMOB NpW BBOAE B 3KCMnyaTauuto cneayet
OTKPbITb MepenyckHON BeHTUmb (cM. puc. 18). MepenyckHon
BEHTUIIb COEAUHSIET HAMOPHYIO U BCACbIBAIOLLYIO CTOPOHbI
Hacoca, 4To obneryaeT npouecc ero 3anonHexus. Koraga Hacoc
paboTaeT cTabunbHO, NepenyCckHON BEHTUMb MOXHO 3aKpbITb.

Mpwn akcnnyaTauumn ¢ BOAOW, B KOTOPOM COAepXKaTCs Ny3blpbku
BO3Ayxa u paboynm AaBneHnem Huxe 6 6ap, cnegyeTt ocTaBUTb
nepenyckHoOW BEHTUIb OTKPbITbIM.

Ecnu xe paboyee faBneHne NOCTOSHHO NpeBbiwaeT 6 6ap,
nepenyckHOW BEHTUMb JOIKeH BbiTb 3aKpbIT. MiHaye maTepuan
OTBEPCTUS MEPENYCKHOrO BEHTUIMA M3HOCUTCS B pesynbTaTe
BbICOKOW CKOPOCTW NEPEMELLEHNS KULKOCTH.

10.1 BBoa ynnoTHeHUs Bana B 3KCMryaTaLluio

Paboune NOBEPXHOCTU YNNOTHEHNA Bana CMasblBaloTCA
nepeKaqMBaeMOM XUOKOCTbIO, MO3TOMY crielyeT oXXunaatb, YTO
4yepes yniIoTHEHNE MOXET BblTEKaTb HEKOTOPOE KONMM4YeCTBO aTOM
KNOKOCTU.

Mpv nepBOM Nycke Hacoca Unv Npy yCTaHOBKE HOBOTO
ynrnoTHeHUs Bana TpebyeTcs onpeaeneHHbI nepuoa
npupaboTku, Npexae Yem YpOBEHb YTEUYKM YMEHbLLNTCS A0
npuemnemoro. MNpoaomKUTENbHOCTb 3TOro Nepuoaa 3aBUcuT OT
YCRoBWIA 3KCMyaTauuu, T.e. KaX40e U3MEHEHVE YCNOBUI
aKcnnyaTaummn o3HavyaeT HOBbIN Nepro NpupaboTku.

B HopManbHbIX YCNOBUAX 3KCMNyaTaumm npoTekatoLas XXnakocTb
OyneT ucnapsaTbes. B pesynbraTe yTeuka He oGHapykuBaeTcs.

OpHako Takme XUAKOCTU Kak KepPOCWH HE MCnapsArTCA. Takum
o6paaoM, yTe4yka MOXeT 03Ha4aTb U3HOC YNIOTHEHNA Bana.



10.2 lononHuTesbHbIe NPOBEPKU Nepea BBOAOM
B3PbIBO3aLMLLEHHbIX HACOCOB B 3KCMJyaTauuo

1. [lpoeepbme, YmobkI 2pynna, kKameaopusi U 30Ha
HacocHO20 azpezama coomeemcmeosasiu
OaHHbIM, yKa3aHHbIM e pa3desie 6. O6nacmb
npumeHeHuUsl.

Ecnu kamezopuu pasnu4aromcs,
delicmeumernbHa 6osiee HU3Kasl.

2. [Mpoeepbme, YmMobbI 8bIXOOHast MOWHOCMb
desuzamernsi coomeemcmeosgasna mpebyemomy
3Ha4eHuro P, Hacoca, cM. (hupMeHHYI0
mab6nu4ky.

3. lMpoesepbme, YyMobbI pe3uHo8bIe Yacmu Hacoca
coomeemcimeosarsu 3aka3y, CM. QpUPMEHHYHO
mab6nu4ky.

4. lfposepbme cooCcHOCMb KOMI/IEKMa Kamep.

5. [lpoeepbme siprbIK Ha 8HyMpPeHHel cMopoHe
3aujumHo20 Koxyxa Myghmabl.

6. lMMposepbme, ymobI 8as1 8paujasicsi ce0600HO.
Mexdy pabo4yum KosiecomM u kKamepoli He GOSKHO
6bIMb MexaHU4ecKo20 KOHmakma.

7. [lposepbme, 3anosHeHa iU cucmema
nepeka4yusaemMoul XUGKOCMbIO U yOasleH Jiu u3
Hee 8030yX.

Hu e Kkoem cnyyae Hesb3s 3KCIIyamuposamab
Hacoc 6e3 8o0bI 8 cucmeme.

8. [lposepbme HanpaesneHue epauwjeHusI
dsuzamerisi, cMOmpume cmpeJsKy ceepxy Ha

x KOXyXxe eeHmusissmopa.

9. Ecnu ebi6bpaH Hacoc ¢ O8OLUHbLIM Y/I0MHeHUeM
(back-to-back), npoeepbme, Ymobbi
yniomHumesibHasi kKamepa 6blna 2epmMemuydHa.

10. Ains cnedyrowjux Hacocoe npuMeHUM ocobbil
nopsi0oK nycka:

— Hacocbl MAGdrive;

— Hacocbl ¢ 080UHbIM yrsiomHeHueMm (back-to-
back);

— Hacocbl ¢ d80liHbIM ynisiomHeHueM (tandem).
Cvompume pykoeodcmeo 1o MOHMaxy u
3Kcnyamayuu KOHKPemHo20 Hacoca.

11. Y6edumecn, ymo memnepamypa paboyel
JKuOKOoCMUu He npeebiwaem MakcumMasibHO20
3HaveHusi (t ), yka3aHHO20 Ha gpupmeHHOU
ma6nu4ke Hacoca.

12. U36ezalime nepezpesa Hacoca. Paboma Ha
3aKpbimyo 3a08UXKY MOXXem ebi38amb
nepezpee. YcmaHoeume 6atinac ¢
npedoxpaHumesnibHbIM 06pamHbIM K1anaHoM.

13. B cnedyrouyux cumyayusix Heo6xo0umMo
noemopsimb omeedeHue 8030yxa U3 Hacoca:
— Hacoc HeKoImopoe epemsi He

3Kcnyamupoearsicsi;

— 8 Hacoce cKonuJsicsi 8030y X.

10.3 OguHapHoe TopueBoe YynJIoTHEeHMe Bana

Ecnu Hacocbl ¢ 0QUHapHbIM Mopye8bIM
ynsomHeHueM 8asia 6ydym ucnosb308ambCsi
0ns nepekayusaHusi 80CMIaMeHSIFOUUXCST
JXudkocmel, 80Kpy2 Hacocoe Heo6xodumo
obecneyumsb docmamo4Hoe 8030yWHoe
oxnaxodeHue. AHMeHCUBHOCMb yme4Ku
3KcniyamupyemMoza0 8 HopMaJsibHbIX YC/108USAX
ynnomHeHusi eana meHbwe 10 mn 3a 24 4aca
x pabombal.

Knacc Haepeeocmolikocmu o603Ha4eH 6ykeoli
«T» 8 pupmeHHOU mabnu4ke dguzamerns.
Temnepamypa anekmpodsuz2amersi 0JKHA
6bImb HUXe meMnepamypbl CaMO80320PaHUsI
socniamMeHsiroujelicst xuokocmu.
Hacoc domxkeH 6bimb ece20a 3awWuuiéH om
cyxoz0 xo0a.

11. dkcnnyaTaums

IMeped nyckom Hacoca u eo epemsi pabomsl
cnedyem npoeepums, Hem siu 8 Hacoce ymedek
unu HeucnpagHocmed.

lMpeeblweHue MakcumanbHolU memnepamypbl
Judkocmu (t ), ykazaHHOe Ha ¢hupMeHHoU
mabnuyke Hacoca, Hedonycmumo.

x CneyuanbHble ycrosusi npuMeHeHuUs 0ns
Hacocoe 80 83pbl803aujuujeHHOM UCMOJIHeHUU
cMompume e Pykosodcmee no MOHMaxy u
3Kcniyamayuu Ha coomeemcmeyrouwul
anekmpodsuzamerib (8xo0um 8 KOMIJieKkm
nocmaskuy).

Hacocsbl, He ocHallleHHble YacTOTHbIM NpeobpasoBaTenem, He
TpeObytoT HAaCTPOKKM.

HononHutenbHble ycnosusi akcnnyartauumn Hacocos CRE, CRIE,
CRNE, a Takxe ykaszaHus no HacTpoliKke nNpvBeAeHbl B
cooTBeTcTBYOWeM JononHeHun k MNacnopTy, PykoBoacTey no
MOHTaXYy W aKCnnyaTaummn (BXOAMT B KOMMNAEKT NOCTaBKW).

12. TexHu4yeckoe ob6cnyxuBaHue

[ononHutensHasa nHopmMauns o TEXHUYECKOM obCnyXunsaHum
HacoCoB CO BCTPOEHHbIM YacTOTHbIM Npeobpasosatenem (CRE,
CRIE, CRNE) npuBeneHa B cooTBeTcTBYlOLWEM [JONONHEHUM K
MacnopTy, PykoBoACTBY NO MOHTaXy U aKcnnyaTtauum (BXoauT B
KOMMIEKT NoCTaBKw).

lMpedynpexodeHue

lNeped Hayanom pabom Mo mexHU4YecKomy
obcnyxueaHuro He06xo0uMoO ocmaHo8uUMb
Hacoc, OmKJIlo4UMb OM cemu 371eKmponumaHus
U MPUHSIMb Mepbl, UCKJTI0Yarou,ue 803MOXHOCMb
HecaHKYUOHUPOBaHHO20 UJlU C/1yYaliHo20
noemopHoO20 8KJI0YEHUsI Hacoca. dmu pabomabli
OOJIKHbI 8bIMOJIHAIMbLCS MOJILKO
KeasuguyupoeaHHbIM nepcoHasom!

lMepuodu4yHocmb o4UCMKU rosepxHocmel npu
[ 3KcnIyamayuu 83pbieo3aujuUieHHo20

obopydoeaHusi ¢ 3auyumoli o nblu cocmassisiem
He MeHee 00HO20 pa3a 8 Mecsiy, @ MoIUUHa C/105
nbIIu He OOJ/IKHa npeebiwame 5 MM.

MoawwnnHWKM 1 ynnoTHeHWe Bana Hacoca He TpebyioT
TEXHWUYECKOro 06CnyXMBaHuUS.

MopwmrnHUKN anekTpoaBuratTens

OnekTpoABuraTenu, He oCHalEHHbIEe Npecc-MacnéHkamm, He
TpeBytoT TeXHUYECKOro 06CnyKuBaHus.

Ecnu xe anekTpoasuratens Hacoca o6opyaoBaH npecc-
MacnéHkamu, To Ans fosanpasku crnefyeT UCNonb3oBaTh
TYronnaeKyt KOHCUCTEHTHYIO CMa3Ky Ha NUTUEBOV OCHOBE.
CMOTpUTE yKa3aHusi Ha KpbILLKE BEHTUNATOPA.

ECnu ce30HHbIE MPOCTOM HAcoca eXXerofHo NpesbIllaT
6 MecsaLeB, pekoMeHAyeTCcs nepes OTKIYeHMeM Hacoca
cMasblBaTb NOALMMHUKN.

B cooTBeTCTBUM C TAbNMLUEN HUXe NOALUNMHUKK ABUraTens
Heobxo4MMOo 3aMeHUTb UM cMasaTb B 3aBUCUMOCTHU OT
TeMnepaTypbl OKpyxatoLlen cpeabl. Tabnuua oTHOCUTCSA K
ABYXMOMOCHBLIM ABUraTensmM. Yacel HapaboTku Ans 3ameHbl
NOALUMMHUKA yKa3aHbl TOMbKO Kak peKoMeHaauums.
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Tunopasmep MNepuoanyHocTb
3neKkTpo- 3aMeHbl NOALWUNHUKOB
aBurartens [yacbl akcnnyaTauuu]
[xBT] 40°C 45°C 50°C 55°C 60°C
0,37 - 0,75 18000 - - - -
11-75 20000 15500 12500 10000 7500
Tunopasmep MepuoaunyHocTb
aneKkTpo- 3aMeHbl CMa3ku
ABuratens [wackl akcnnyaTauuu]
[xBT] 40°C  45°C 50°C  55°C  60°C
11-18,5 4500 3400 2500 1700 1100
22 4000 3100 2300 1500 1000
30-55 4000 3000 2000 1500 -
75 2000 1500 1000 500 -

[pomexyTku BpemeHun Ans 4-nonoCHbIX ABUraTenen B Aea pasa
ANVIHHee, YeM Ans 2-nonoCHbIX ABUraTenei.

Ecnu temnepaTtypa okpyxatowen cpeabl Huxe 40 °C,
MOALIMIMHUKA CriefyeT 3aMeHATb/cMasbiBaTb C NEPUOANYHOCTLIO,
npusenéxHHon ans 40 °C.

13. BbiBOA U3 aKkcnnyaTtaumm

IOnsa Toro 4yTo6bl BbIBeCTM Hacockl CR, CRI, CRN, CRE, CRIE,
CRNE wu3 akcnnyaTtauumu, HeobxoaMMo nepeBecTu ceTeBow
BblkNtovaTenb B nonoxeHne « OTKIIOYEHO».

Bce anekTpuyeckme nuHMKU, pacnonoXxeHHble 4O CeTeBOro
BbIKItOYaTeNs, MOCTOAHHO HAaXOAATCS NOA HaNps>KeHNEM.
MoaTomy, 4TOGbI NpefoTBPaTUTL CryYaHoe Unu
HeCaHKLMOHMPOBaHHOE BKI0YeHNe 06opyaoBaHus, Heobxoanmo
3abnoKkMpoBaTh CETEBOW BbIKMOYaTENb.

14. 3awmTa OT HU3KNUX TemnepaTtyp

M3 HacocoB, He UCMOoSb3yeMbIX B NEPUOA HU3KMX TEeMNepaTyp,
[OMKHa BbITb CNWTa XUAKOCTb BO U36exaHve nx NoBpexaeHus.
YTto6bl CriuThb 13 Hacoca pabouyto XNOKOCTb, OTBEPHUTE
pe3bboBble NPO6KM OTBEPCTUS AN yAaneHUs Bo3ayxa B
rONOBHOW YacT U CIMBHOTO OTBEPCTUS B OCHOBAHUM Hacoca.

lpedynpexdeHue

O6pamume eHUMaHue Ha HanpasJsieHue
omeepcmusi Osis1 8binycka eo3dyxa.
Cyuwecmeyem puck mpaemupoeaHusi
nepcoHana, noepexoeHust dsuzamesisi unu
dpya2ux KOMMOHeHMoe8 cucmeMbl 8bIxodsuiel
eodoll.

B cnyqae nepekaqyueaHusi 2opsideli Xuokocmu
Heo6x00uUMoO NPUHAMb MephbIl, UCK/oYarowue
ownapueaHue.

Mepepn 3anyckom Hacoca 3aBepHUTE pe3b6oBYHO NPOGKY
OTBEPCTUS AN yAaneHus Bo3ayxa v yCTaHOBUTE HA MECTO
pe3bb0oByo0 NPOOKY CIMBHOIO OTBEPCTUS.
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Mepep ycTaHOBKOWM Ha MeCTo pe3b6oBoW MPOBKU CIMBHOMO
OTBEPCTUS BEIBEPHUTE [0 YNopa NepenyckHoW BEHTUIb.
Cwm. puc. 18.

/’I CneeHas npodka
/ — e kY
{ TIepenyciMoR BANTHME ",

F3
y
TNDT 1243 4087

Puc. 18 Npobka crnMBHOro 0TBEPCTUS C NEPENYCKHBIM BEHTUMEM

3aBepHuTe pe3b6oByto NPOGKY CAVBHOMO OTBEPCTUS U 3aTAHUTE
GOMbLUYI HaKMAHYIO raiKy. 3akpyTuTe NepenyckHoOn BEHTUMb.

15. TexHU4Yeckne gaHHble

[ononHuTenbHble TEXHUYECKME faHHble HACOCOB CO BCTPOEHHbIM
yacToTHbIM npeobpasoBatenem (CRE, CRIE, CRNE) npuBegeHsbl
B cooTBeTCTBYoLWeM [JononHeHnu k MacnopTy, PykoBoacTtay no
MOHTaXy ¥ 3KCnnyatauuu (BXoauT B KOMMMEKT NOCTaBKM).

TemnepaTypa OoKpy:KatoLueit cpeabl U BbICOTa Haf YyPOBHEM MOpsi
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0,37 - 0,55 Grundfos MG - +40 1000
0,75-22  Grundfos MG IE3 +60 3500
30-75 Siemens IE3 +55 2750

Ecnu Temnepatypa okpyxatoLlen cpeabl npesbillaeT
MakcumarnbHOe 3HaYeHne Unu aneKTpoABuraTens yCTaHOBIEH
BbILLE JONYCTUMbIX 3HA4YEHWI, Harpy3ka anekTpoaBuraTens He
AormkHa 6bITb MOMHON, Tak Kak BO3HMKAaET pUCK neperpesa
anekTpoasuratens. lNMeperpes MoxeT ObITb CNeaACTBUEM
CIWLLIKOM BbICOKOW TemnepaTypbl OKpyxatoLwen cpeabl unu
HW3KOW NIOTHOCTM W, Crie[0BaTENbHO, HEAOCTATOYHOMN
oxnaxgjatolen cnocobHOCTM BO3ayXa.

B Takux crnyyasax MoXeT BO3HUKHYTb HeobXxooMMOCTb B
npUMEeHeHUn bonee mowHoro anekTpoaBuratens.
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Puc. 19 MowHocCTb anekTpoaBuraTens 3aBnucuT ot
TemnepaTypbl/BbICOTbl Ha4 YPOBHEM MOPSI



MowHocTb
Mos. anekTpoaBuraTens 3n23::;°n?3::2::nﬂ
[kBT]
1 0,37 - 0,55 MG
0,37 - 22 MGE
2 0,75 - 22 MG
3 30-75 Siemens

Mpumep

Ha puc. 19 nokasaHo, 4To Npu TemnepaTtype oKpyxatoLien cpebl
70 °C narpyska anektpoasuratens |E3 gorkHa 6biTb NoHMXeHa
00 89 % OT HOMUHaNbHOW BbIXOAHOW MOLWHOCTU. Ecnn Hacoc
yCcTaHoBIEH Ha BbicoTe 4750 MeTpoB Haj ypoBHEM MOpS,
Harpyska anekTpoasuraTens AorxkHa 6blTb noHmxeHa 4o 89 % ot
HOMWHaNbHOW BbIXOAHON MOLLHOCTM.

B cnyyae npeBbIleHUS 1 MaKCMManbHON TeMnepaTypbl, 1
MaKcyUMarbHOW BbICOTbI HAZ YPOBHEM MOPS KO3 ULUEHTHI
CHWXEHWUSI HOMUHATbHOW MOLLHOCTY CrieayeT NEPEMHOXUTb
(0,89 x 0,89 =0,79).

UHpopmayuro o mexobcenyxueaHuu
nodwunHukoe 3siekmpodeu2amerisi npu

memnepamype okpyxaroujel cpedsi ebiwe 40 °C

cMompume e pa3dene 12. TexHuyeckoe
obcnyxueaHue.
Temnepartypa nepekayMBaeMow XUAKOCTHU

B3aumocBsAsb Mexay Temnepatypon paboyen XuakocTu u
MaKkcMmarnbHO AONYCTUMbIM 9KCMyaTaLuNOHHbIM AaBMEeHNEM
npeactaenexa B Tabnuue lMpunoxeHus 2.

HaHHble MakcuMasibHO donychMoao

JKcrniiyamayuoHHO20 aaveneHun u
mewmMnepamypbi pa60¢4eu XudKocmu omHocsimcsi
MOJIbKO K Hacocy.

MakcumanbHoO gonycTtumoe pabouee gaBrneHue n
Temneparypa paboyei XUAOKOCTU ANs YNIOTHEeHUs Bana

Mapamempsbi npueedeHbl 0511 Yucmol 800bI U

Yka3aHue | 800bI ¢ coaep»(aHueM cocmasos,

npedoxpaHsrOWUX oM 3amep3aHusl.

CR, CRI, CRN ot 1s go 20 n CR, CRN ot 32 go 150
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Puc. 20 MakcumanbHo gonyctumoe paboyee gaBneHve u
TemnepaTypa paboyen XungkocTtu

Makc. auanasoH

CTtaHpapTHoe OBuratensb TemnepaTyp
ynroTHeHue Bana [kBT] [°C]
HQQE 0,37 - 45 ot -40 °C pgo +120 °C
HBQE 55-75 ot 0 °C go +120 °C
HQQV 0,37 - 45 ot -20 °C go +90 °C
HBQV 55-75 ot 0°C oo +90 °C

Hacocbl CRI n CRN ¢ ynnotHeHneM Bana tuna H ¢ pe3mHoBbIMuU
petanamu EPDM, HxxE, nognexat 6e3pasbopHoit movike (CIP)
XugkocTtbio TemnepaTtyport 150 °C B TeueHue 15 MUHyT,
MaKCUMYM.

lNepekayueaHue xxudkocmel memnepamypolu

ebiwe +120 °C Moxxem cmamb NPUYUHOU
nepuoou4YecKux WymMoe U CoKpamume pecypc
mopueeo20 yrn/IoMmHeHuUs1 eana.

Hacockl CR, CRI, CRN He npegHa3HayeHbl Ans
NPOOOIHKUTENBHOTO NepekaynBaHns XUAKOCTER TemnepaTypoi
Bbiwe 120 °C.

MuHuManbHoOe JaBneHue Ha Bxoae

H
pp  NPSH

Hv

TMO02 0118 3800

Puc. 21 OTkpbiTas cuctema ¢ Hacocom CR

MakcumanbHyto BbICOTY BcacblBaHUs «H» B MeTpax MOXHO
BbIYMCNNTbL Cneaylowmnm obpasom:
H=p,x10,2-NPSH-H,-H, -H,

P, = ATmocdepHoe faBsnexue B 6apax.
(ATmocdepHoe faBrieHne MoXeT ObITb MPUHATO
paBHbIM 1 6ap).

B 3aKkpbITbIX cucTemax p, o6o3HavaeT aaeneHune B
cucTeme, BblpaxeHHoe B bapax.

NPSH = MNapametp NPSH (aHanor «kaBuTaunmoHHOro 3anacay)
onpegensetcs no kpusowt NPSH (cm. lMpunoxeHue 1)
npu JaHHoOW nogade.

H = lNoTepun Ha TpeHne BO BCcacbiBalOLen Marnctpanu B
MeTpax Hanopa npv MakcumarnbHOW nogave,
pas3BnBaeMOol HACOCOM.

H, = [laBneHve HacblLLEHHbIX NapoB B MeTpax Hanopa,
cmoTpuTe B [lpunoxeHuu 6.

t, = Temnepatypa paboyen XnaKocTu.

H = MuHMManbHbIN rapaHTMPOBaHHbIN 3anac AaBneHns

Ha Bxoge paBeH 0,5 meTpa Hanopa.

Ecnu BblucneHHoe 3HayeHne «H» nonoxuTensHoe, Hacoc
MOXeT paboTaTb NPy BbICOTE BCaCkIBAHUS MAKCUMyM «H»
MeTpOB.

Ecnun BbluncneHHoe 3HavyeHue «H» oTpuuartenbHoe,
MUHUMarnbHOE JOMNYCTUMOE AaBreHne Ha Bxoae paBHoO «H»
MeTpOB Hanopa. PacyeTHoe 3HauyeHne Hanopa «H» JOnKXHO
noagepxmBaTtbcs B npeenax, obecneymBaroLLmx
paboTocnocobHOCTbL Hacoca B COOTBETCTBUM C BblLLeyKka3aHHON
¢OopMyrow Ha NPOTSXXEHUN BCEro BpeMeHn paboTbl Hacoca.
Mpumep

p, = 1 6ap.

Tun Hacoca: CR 15, 50 I'u.

Mopaua: 15 m3/u.

NPSH (6epeTcs n3 guarpammsl B lpusnoxeHuu 1).
1,1 meTpa Hanopa.

H, = 3,0 meTpa Hanopa.

Temnepatypa xugkoctu: +60 °C.

H, (6epéTtcs ns Mpunoxenus 6). 2,1 meTpa Hanopa.
H=p, x10,2-NPSH-H,-H -H_[veTpbl Hanopal.
H=1x10,2-11-3,0-2,1-0,5=3,5meTpa Hanopa.

370 3HauuT, 4TO NpuK paboTe Hacoca obecneyvmBaeTcs BbiCOTa

BcacblBaHus He 6onee 3,5 M Hanopa.
3T0 COOTBETCTBYET AABMNEHUIO: 3,5x0,0981 = 0,343 b6ap.

[asneHwue, paccuyntaHHoe B kla: 3,5x9,81 = 34,3 klNa.
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MakcumanbHoe gaBrneHue Ha Bxoae

B tabnuue B MpunoxeHuu 3 npuBeAeHbl MakCUMarnbsHoO
[onycTMMble 3HaYeHWs AaBneHus Ha Bxoge. OgHako cymmapHoe
3HavYeHne hakTUYeCcKoro JaBNEHNS Ha BXOAE U MaKCUManbHOro
[aBrieHns (B OTCYTCTBME pacxofa) He JOJKHO NpeBbIWaTh
3Ha4YeHu, NpUBEeAEHHbIX B [TpuoxeHuu 2.

Hacocbl ncneiTbiBaloTCs nog gasnexHvem, kotopoe B 1,5 pasa
npeBbILIaeT 3Ha4YeHus1, cMm. lpunoxeHue 3.

MuHuManbHas nogada

M3-3a onacHocTu neperpesa He cnenyet akcnyaTupoBaTb
HacCOoCbl Npn 3Ha4YeHUn noga4vun HMxe ykasaHHOro MMHMMarnbHOro
3Ha4YeHuns.

Ha rpadhvke xapakTepucTUKM NoKa3aHo MUHUMArbHOE 3HaYeHune

rnogayum B NpoLeHTax oT ee HOMUHANbHOIO 3Ha4YeHus B

3aBWCMMOCTU OT TEMMNEPaTypbl NepeKkaunBaemMon XnaKocTu

- - - - = 111 HACOCOB C BO3AYLUHbLIM OXJlaXAeHNEM TOPLEBOrO

YNAOTHEHUS.
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Puc. 22 MuHnmanbHasa nogada

Hacoc He dosxeH aKcnnyamupoeambcsi npu

BHuMaHue| 3aKkpbimom 3arnopHOM eeHmursie 8 HaﬂOpHOﬂ

Maz2ucmparnu.

[aHHble 3aneKkTpoo6opyaoBaHUs

CMOTPU (PUPMEHHYI TaBIINYKY C TEXHUYECKUMU AaHHbIMU
asuraTens.

YacToTa BKNoYeHUmn

Tunopasmep

pBvratens Makc. Kon-Bo NycKoB B 4ac
ot 0,37 po 2,2kBT 200 BkNtoYEeHUN

o1 3 no 4kBT 100 BKMOYEHUN
5,5-11 kBT 50 BKNOYEHUN
15-22 kBT 40 BKNIOYEHUN

30 kBT 100 BKtOYEHUN
37-55 kBT 75 BKIIOYEHNUN

75 kBT 50 BKNOYEHUI

MHdopmauums no anektpoasuratensm Hacocos CRE, CRIE,
CRNE npuBegeHa B JONONHEHWUM K PYKOBOACTBY.

Pa3smepbl n Mmacca
Paamepbl: CmoTpuTe B lpunoxeHuu 4.

Macca: Cwm. APNbIK HA ynakoBKe UK KaTanor.

YpoBeHb 3ByKOBOro AaBrieHus
CwmoTpute B lNpunoxeHuu 5.

16

PekomeHOoBaHHas TemnepaTypa OKpy)xaloLieln cpeabl
B npouecce akcnnyaTauuu:

* MuH. -20 °C;

* Makc. +40 °C (6e3 orpaHu4eHUs1 xapakTepUCTHUK);
OTHOCUTENbHAst BNAXXHOCTb BO3ayxa — Makc. 95%.

Hacocbl 0nsi nepekayueaHusi xudkocmu ¢
MakcumanbHoU memnepamypol cebiwe 120°C
00JIKHbI 6bIMb OCHaW|eHb! YN10MHeHUeM ¢
8030ywWHbIM oxnaxdeHuem «air-cooled top» (Ons
Hee3pbIi8ooNacHbIX cped) unu ynaomHeHuem
muna «tandem» (0ns e3pbigoonacHbIx cped).
B makux cny4asix memnepamypa u pacxod
nPOMbI8OYHOU XUOKOCMU OOJIKHbI
coomeemcmeoeamb OnuUcaHuro, NpueedeHHOMYy
x e coomeemcmeyrouwem [JononHeHUU K
Macnopmy, Pykosodcmey no MOHmMaxy u
aKkcnnyamayuu (exodum 8 KOMIMIIeKm nocmasku)
«CR, CRI, CRN - [JgoliHoe yninomHeHue
(tandem)».
OmeemcmeeHHOCMb 3a NPO8EPKY
coomeemcmeus pacxoda u memnepamypbl
MPoOMbIBOYHOU XUOKOCMU /1eXXUm Ha
akcnnyamupyroweli op2aHu3ayuu.

16. OGHapyxeHue U ycTpaHeHue
HeucnpaBHOCTEN

PemoHT HacocoB MowHocTbo 7,5 KBT 1 6onblue pekoMmeHayeTcs
NPOBOANTL Ha MecTe akcnnyaTauumn. JomkHo bbiTb
NoAroToBreHO BCE HeobxoaAnMoe noagbEMHoe o6opyaoBaHue.

Ecnu Hacoc ucnosnib3oearsicsi 0sisi nepekadusaHus

MOKCUYHBIX UNU OMpaensouux JKudkocmel,
mo makol Hacoc Knaccuguyupyemcsi Kak
3a2psi3HeHHbIU.

B aTom cnyyae npwu Kaxon 3asiBke Ha CepBUCHOE
obcnyxuBaHve cneayeT 3apaHee nNpeaocTaBnaTb NogpobHyo
MHOpMaLUIo O NepekaynBaeMom XMAKOCTH.

B cnyuae, ecnu Takas undopmaumsa He npegocTasneHa, ovpma
Grundfos MoxeT oTka3aTb B MPOBESEHUN CEPBUCHOIO
obcnyxuBaHus.

Bo3moxHble pacxoabl, CBA3aHHbIe C BO3BPAaTOM Hacoca Ha
dupMmy, HECET OTNpaBuTEnb.

KomnnekTbl 3anacHbIX YacTen

MHdopMaLmio o komnnekTax 4ns TeEXHUYeckoro obcnyxmBaHus
CR, CRI, CRN, CRE, CRIE, CRNE M0XHO HaiT\ Ha cate www.
grundfos.com (Grundfos Product Center) nnu B CepBuUCHbIX
LleHTpax.

lMpedynpexdeHue

lMeped cHsIMueM KpblWKU KIIeMMHOU KOPO6Ku u
neped kaxdbIM 0eMOHMaxeM Hacoca
o6s13amesibHO MOJIHOCMbIO

omkJ/ro4Yamb om Hacoca HanpsiXeHue NumaHus.
lMpuHssMb Mepsbl, UCKTIOYaroWue 803MOXHOCMb
HecaHKYUOHUPOBaHHO20 UJlU cJy4aliHo20
MoemopHO20 8KJIHOYEHUsI Hacoca.



HeucnpaBHoCTb

MpuymnHa

yCTpaHeHVIe HeucnpaBHOCTHU

1. OnekTpoasuratenb
rnocne BKIIOYEHUs He

a)

HeT anekTponuTaHusa asuraTtens.

[MoaknioYnTb anekTponuTaHue.

4acToThbl.

3anyckaetcs. b) Teperopenu npepgoxpaHutenu. 3ameHUTb NpefoxpannuTenm.
c) Cpabortan aBToMaT 3aLnThI BHOBb BKMIOYMTbL aBTOMAT 3alMUThl dNeKTpoaBUraTens.
anekTpoasuraTens.
d) Cpabotana Tennosas 3awura. CHOBa BKIIOYNTb TEMMOBYIO 3aLLUTY.
e) HeuncnpaBHbI KOHTAKTbI UK KaTyLLKa 3aMeHUTb KOHTaKTbl UMK KaTYLLIKY CONleHouAa.
KOMMYTUPYIOLLEro yCTPOMCTBA.
f) HewncnpaBeH npefoxpaHuTenb CUCTEMBI OTpeMOHTMpPOBaTh LieMNb YNpaBrieHns.
ynpaBneHusi.
g) HewcnpaBeH anekTpoasurartens. 3ameHUTb anekTpoABUraTensb.
2. Cpasy nocne a) [eperopen npegoxpaHutens/aBTomat 3amMeHUTb NpefoXpaHNTENb/BKIOYNTL aBToMaT
BKITIOYEHMS 3alUnThI. 3alUnThI.
cpabaTbiBaeT aBTOMAT  b)  HemcnpaBHb! KOHTAKTLI @BTOMATA 3aLUMTHI 3aMeHNTb KOHTaKTbI aBTOMaTa 3aluuThl ABUraTens.
3awuThl. nsuraTtens.
¢) Ocnabno unu noBpex/aeHo coeanHeHne 3aTaHyTb KpenneHne unu 3aMeHnTb CoeanHeHne
kabens. kabens.
d) HewcnpaBHoCTb OOMOTKM 3nekTpoABUraTens. 3amMeHWUTb 3neKTpoaBuraTerb.
e) MexaHnyeckasi GnokmpoBka Hacoca. [ebnokmpoBaTb Hacoc.
f) ABTOMaT 3awWnThl anekTpoaBUraTens BbINOMHMTL NpaBUNbHY YCTAaHOBKY aBTomMaTa 3aLuTbl.
OTPErynupoBaH Ha CINMLIKOM HU3KOe 3HayYeHne
UNu HenpaBWbHO BbIGpaH ero pabouunii
AmnanasoH.
3. ABTOMAT 3aWNThI a) AsToMmaT 3awmMTbl ANEeKTpoABUraTens BbINONHWTL NpaBuUnbHYI0 YCTaHOBKY aBToMaTa 3aluThl.
asuratens OTPEerynupoBaH Ha CIIMLLKOM HU3KOe 3HayeHune
cpabaTtbiBaeT Bpemsi oT U HenpasWbHO BbIGPaH ero paboynii
BPEMEHM. AnanasoH.
b) Bpems oT BpemeHu crnvwkom nagaet lMpoBepuTb CeTb ANEKTPONUTaHUS.
HanpsiKeHue B CeTU.
4. ABTOMAaT 3aLWMThbI a) [NpoBepuTb NpUYKHBI, yKa3aHHble B Nn. 1 a), b),
BKIOYEH, HO HacocC He d), e) nf).
paboTaerT.
5. Hacoc umeet a) CnuwKoM HM3Koe AaBrneHne Ha BxoAe B Hacoc [1poBepuTb YpOBEHb XUAKOCTU CO CTOPOHBI
HecTabunbHyo (onacHocTb KaBUTaLUN). BCacblBaHWsi Hacoca.
MPON3BOAUTENBHOCTL. )  3aBuTa rpssbio BcackiBawwas Maructpans  OYMCTUTBL BCACHIBAIOLLYIO MarncTparsb Uin Hacoc.
nnu Hacoc.
¢) Hacoc noacacbeiBaeT BO3AyX. [MpoBepUTb ypOBEHb XNAKOCTU CO CTOPOHbI
BCaCblBaHWsA Hacoca.
6. Hacoc paboTtaeT, HO a) BcacbiBaoLwasn marnctpanb unu Hacoc 3abutel OYNCTUTL BCaChIBAIOLLYIO MarnucTparb Un Hacoc.
nogayu BoAbl HeT. rps3bio.
b) TMpuemHbIn nnn obpaTHbIV kKnanax BbINONHWTL COOTBETCTBYIOLLNIA PEMOHT MPUEMHOIO Un
3a6noKMpoOBaH B 3aKPbITOM MNOIOXEHUN. obpaTHoro knanaxa.
c) PasrepmeTusaums Bo BcacbiBaowweh NMHUA.  BbINONHWUTbL COOTBETCTBYIOLLMI PEMOHT BO
BCacblBalOLLEN NMNHUN.
d) Bospyx BO BcacbiBatoLwwen NMHUM Un B MpoBepuTb YpOBEHb XUAKOCTN CO CTOPOHBbI
Hacoce. BCacbIBaHMs Hacoca.
e) [locne BbIKNIOYEHNS HacoC BpallaeTcs B M3mMeHnTb HanpaBneHne BpalleHns
o6paTHOM HanpaBneHuun. anekTpoABMraTens.
7. Tlocne BbIKNOYEHNS a) PasrepmeTusauuns Bo BcacbiBaoweh NMHUA.  BbINONHUTL COOTBETCTBYIOLLMI PEMOHT BO
Hacoc BpaLlaeTcs B BCacblBaoLLEN NMUHNN.
obpatHom b) HewcnpasHbiit 0GpaTHbIA UMK NPUEMHbIN BbINOMHUTL COOTBETCTBYIOLLMIA PEMOHT MPUEMHOTO MIN
Hanpasnexuu. KnanaH. o6GpaTHOro knanasa.
8. PasrepmeTtunsauuns a) [edekT ynnoTHeHus Bana. 3amMeHnTb yNroTHeHne Bana.
YyNnoTHeHUs Bana.
9. UWymsbl. a) KasuTauwus. [MpoBepuUTb YpOBEHb XUAKOCTN CO CTOPOHbI
BCaCblBaHWA Hacoca.
b) BpalleHune Hacoca HecBob6oaHOE [MpaBunbHO OTperynupoBaTb YCTaHOBKY Bara Hacoca.
(conpoTuBneHve TpeHuto) ns-3a PerynupoBka BbIMonHAeTCA, Kak Noka3aHo B
HenpaBuUIIbHOIO NOSIOXEHUS Bana Hacoca. lMpunoxeHuu 7.
c) Pexum paboTtbl c npeobpasoBaTenem CwmoTpuTe pasgen 9.5 Pexum akcrinyamayuu ¢

yacmomHbIM rpeobpaszosamernem.
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17. YTunusauuna uspenuvsa

OCHOBHbIM KpUTepreM npeaenibHoro COCTOAHNUSA U3aenus

aBnaeTca:

1. 0TKa3 O4HOMN WU HECKOJbKMX COCTaBHbIX YAaCTelN, PEMOHT UK
3aMeHa KOTOpbIX HE NMPeayCMOTPEHbI;

2. yBENUYEHVEe 3aTpaT Ha PEMOHT 1 TEXHMYECKOoe 0BCnyXnuBaHue,
npuBoasiLee K 3KOHOMUYECKON HeLlenecoobpasHocTn
aKcnnyaTauumn.

[aHHoe n3genue, a Takxe y3nbl N AeTanu OOSKHbI CO6I/1paTbCF| n
YyTUNn3npoBaTbCA B COOTBETCTBUU C TpeGOBaHMHMM MeCTHOro
3akoHogaTenbCcTBa B 06nacTn akonoruu.

18. U3rotoBuTtenb. Cpok cnyxobl

MaroToButens:

KoHuepH Grundfos Holding A/S,

Poul Due Jensens Vej 7, DK-8850 Bjerringbro, JaHua*

* TOYHas cTpaHa U3roToBIEeHNs yKkasdaHa Ha (PUPMEHHOW
Tabnnyke o6bopynoBaHNS.

YnonHomo4eHHoe usrotosutenem nuuo/imnoprep**:
00O «IpyHadoc Uctpa»

143581, MockoBckas obnactb, ICTpUHCKMIA p-OH,
MaBno-Cno6opackoe c/n, a. Jlewkoso, 4. 188

** yka3aHO B OTHOLLUEHUV UMNOPTHOro o6opyaoBaHus.

[ns o6opyaoBaHus, nponsseaeHHoro B Poccuu:
MarotoButens:

OO0 «IpyHadoc Nctpar

143581, MockoBckas obnacTb,

McTpuHckui p-oh, Maeno-Cnoboackoe c/n, A. lNewkoso, 4. 188

Cpok cnyx6bl 06opynoBaHus coctaensiet 10 ner.

B03MOXHbI TEXHUYECKME N3MEHEHWS.
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MA3M¥HbI

1.1
1.2
1.3

1.4
1.5

1.6
1.7

1.8

1.9

3
4
5.
51
5.2
6
7.
8

8.1
8.2
8.3
8.4
8.5
8.6
9.
9.1
9.2
9.3
9.4
9.5
10.
10.1
10.2

10.3
1.
12.
13.
14.
15.
16.
17.
18.

Kayinci3aik TexHukacbl 60MbIHILIA HYCKaynap
Ky>aT Typansl )anmnbl ManimeTtep

Byinbimaarbl cumBongap MmeH xasbanapablH MoHi
Kbl3ameT kepceTeTiH KblaMeTkepnepain 6iniktiniri
eHe onapabl OKbITY

Kayinci3gik TexHukacel HyckaynblkTapabl
cakTamayblH 3apaanTapbl

XKymbicTapabl kayincisgik TeXHUKacblH cakTan
OTbIpbIMN, OpblHAAY

TyYTbIHYLLUbIFAa HEMECE KbI3MET KepCeTeTiH
Kbl3MeTKepriepre apHanfaH Kayincisgik TexHmkacsl
Typarbl HycKaynblK

TexHuKanblK KbI3MeT kepceTy, baikaynap MeH
MOHTaxpjay KesiHge Kayinciagik TexHukacol
XeHiHgeri Hyckaynap

KocbiMmwa BybiHAap MeH benwekTepai e3giriHeH
KanTa xabablkTay xoHe AanbliHaay
ManpananygbiH xxon 6epinMenTiH pexumaepi
Tacbimanpay xeHe cakTay

KyxaTTapaafrbl cumBonaap MeH xasbanap MaHi
BynbIM Typanbi )kannbl ManimeTr

Opay XaHe XbIKbITY

Opay

HKbIKbITY

KonpaHbiny asicbl

KonpgaHbiny karmgathbl

KypacTbipy

dyHpameHT

Lipinai TYHWBIKTLIPY

FumapaTTaH ThbiC XepAe MoHTaxaay

blcTbik 6eTTep

TapTy coTTepi

EpHemekTepaeri Kyl xXaHe caTTep

AnekTp KabAbIKTbI KOCY

KabGenbai eHrisiniM/6ypaHaanbl KOCbInbIM

Yw chazanbik KOCbINbIM

Bip daszanbl KoCbiNbIM

Knemmanel kopan Kkyni

XKuinikti TypneHaipriluneH nanganaHy pexumi
ManpganaHyfra 6epy

Binik TeIfbI3gafbIlWbIH NAnganaHyfa eHrizy
YKapbinbicka KopfFanfaH copfbinapabl navganadyra
eHrizep anablHAa KocbIMLLA Tekcepynep
BinikTiH Aapa Gynipnik TbifbI3gafbIWbl
Manpganany

TexHUKanbIK KbI3BMET KOpceTy

IcTeH wbiFapy

TemeH TeMnepaTypagaH Kopfay
TexHuKanblK cunaTtTamanap

AKaynbIKTbIH angblH any XaHe X0k
BynbiMAabl kaaere xapaTty

OanbiHaaywbl. KbiIaMeTTik Mep3imi

MpunoxeHue 1.
MpunoxeHue 2.
MpunoxeHune 3.
MpunoxeHue 4.
MpunoxeHue 5.
MpunoxeHue 6.
MpunoxeHue 7.
MpunoxeHune 8.
MpunoxeHue 9.

Beri
19
19
19

19

19

20

20

20

20
20
20
20
20
22
22
22
22
23
23
24
24
25
25
25
25
25
26
26
26
27
27
27
27

28
28
28
28
29
29
29
31
33
33
34
36
37
38
39
39
40
44
49

Eckepmne

XabdbiKkmbI MOHMaxaoay 6olbIHwa
JXYyMbIcmapra Kipicnec 6ypbiH amaynbi
Ky>Kammbl MYKUSIM OKbIN ajy Kepek.

Xab6dbiIKmbI MOHMaxoay MeH natdanaHy
amaynbl Ky>xamka calikec, COHbIMEH Kamap
JKepeinikmi Hopmanap MeH epexesepmMeH

caliKec ypei3inyi kepek.

1. Kayincispgik TexHukKacbl 60MbIHIIA HYCKaynap

Eckepmne

AmanraH xa60biKkmbl natidanaHyobl oCcbiFaH
Kaxkemmi 6inimi meH maxipubeci 6ap
KbI3Memkepriep Xypeaisyi muic.

HeHe, aKbin-ol, kepy xaHe ecmy MyMKiHOikmepi
weKkmeysi mysnFanap epmin xypemiH adaMcbi3
Hemece Kayinci3dik mexHukachbl xeHiHOeai
HYycKamachbI3 amaJsifaH ab0biKmbli
naddanaHyfa xi6epinmeyi muic.

AmanraH xa60biKKa 6ananapobiH KipyiHe
mbIlibIM canbIHaobl.

1.1 KyxxaTt Typansbl Xxannbl manimetrep

MacnopT, PyKoBOACTBO NO MOHTaXYy M 3KCNyartaumu, ganee no
KonpaHy xxeHe MoHTaxaay 6oibIHLIa TenKyXaT, Hyckaynblk, api
Kapan MaTiH 6owblHWa — Hyckaynblk, MOHTaxaay, nanganaHy
XKOHE TeXHUKanbIK KbI3MeT KepceTy Ke3iHAae opbiHAany Tuic
KaFrnaaTTblK Hyckaynapabl kamTuabl. COHAbIKTaH MOHTaxaay
XOHe icke Kocy anablHAa onapAbl TUICTi KbI3MET KepceTeTiH
KbI3MeTKeprep KypamMmbl HEMece TYTbIHYLWbl MIHAETTI TypAe
3epaeneyi Tuic.

Hyckaynblk yoanbl xxabablKTbiH NanganaHaTbiH XXepiHae Typybl
kaxeT. Tek «Kayincizgik TexH1kacbl HyckaynbikTapbl» 6eniMiHae
KENTipinreH Kayinciaaik TeXHMKachl XXeHiHAeri Xarnnsl Tanantapabl
FaHa emec, coHaawn-ak 6backa benimaepae KenTipinreH kayincisaik
TEeXHUKachl XeHiHAEeri apHaynbl Hyckaynapabl fa cakray Kaxer.

1.2 Bynbimparbl cMMBONZap MeH XxasbanapablH MaHi
YKababikka Tikeneu TycipinreH Hyckaynap, MacerneH:
* avHany 6arbITbiH KEpCEeTETIH MeH3ep,

* anpanaTtblH opTaHbl 6epyre apHarnfaH KbiCbIMAbl KeNTe KyObip
TaHbachl,

MIHOETTi TYpAe cakTanybl )XaHe onapAbl ke3 KefNreH caTTe OKyFa

6GonaTblHAal eTin cakTanybl TUiC.

1.3 KbI3meT KepceTeTiH Kbi3MeTKeprnepaiH oinikriniri
X9He onapabl OKbITY

YKababikTbl NanganaHaTtbiH, TEXHUKANbIK KbI3MeT KepceTeTiH
XoHe bakblnay TekcepicTepiH, coHaan-aKk MoHTa)kaayabl
OpbIHOANTBIH KbI3METKepnepaiH aTkapaTtbiH XYMbICbiHA CONKeC
GinikTiniri 6onysl THic. KpiameTkepnep Kypamebl xayan 6epeTiH
XoHe on binyi Tnic Mmacenenep ascbl 6akplnaHybl TUIC, COHbIMEH
Gipre KasipeTTepiHiH canacblH TYTbIHYLLbI HAKTbI aHblKTan 6epyi
Tuic.

1.4 Kayinci3gik TexHMKacbl HyCKaynbiKTapabl
cakKTramayablH 3apaanTtapbl

Kayincisaik TexHukacbl HyckaynblKTapblH cakTamay agam emipi

MEH [eHcaynblfbl YLUIH KayinTi 3apaantapfa COKTbIPybl, COHbIMEH

Gipre KopLuaraH opTa MeH xabablkka kayin TeHZipyi MyMKiH.

Kayincisgik TexHukacbl HyckaynbIKTapblH cCakTamay CoOHAaun-akK

3anangbl etey xeHiHaeri 6apnblk keningeme MiHgeTTeMenepiHix,

XKOWbINyblHa 8KeMN COKTbIPYbl MYMKIH.

Atan anTkaHga, Kayinci3aik TexHuKacbl TananTapbiH cakTamay,

MacereH, MblHanapabl TYFbl3ybl MyMKiH:

*  XabAblKTblH MaHbI3bl aTKAPbIMAAPbIHbIH iCTEH LUbIFYbI;

*  MiHOETTENreH TeXHUKarnbIK KbI3MET KOPCETY XaHe XeHaey

9AiCTepiHiH XapamcbI3abifbl;

*  3MIeKTp Hemece MexaHuKarnblk dhakToprap acepi cangapbiHaH
Kbl3MeTKeprep emipi MeH fieHcaynbifblHa KaTepni )argau.
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(Z)1) emiecey

1.5 XymMbicTapabl Kayinci3gik TexHUuKkacbIH caKTan
OTbIpbIN, OpbIHAAY
XKymbicTapabl atkapy KesiHAe MOHTaxaay XaHe navganaHy
XeHiHAeri oCbl HyCKaynblKTa KenTipinreH Kayinciagik TexHukachbl
XKOHiHAeri HyckaynbIKTap, KongaHblnbin XypreH Kkayincisgik
TEXHUKaChIl XXOHIHAEr YNTTbIK HycKkamarnap, CoHgan-ak
TYTbIHYLWbIAA KONAAHbINaThIH XXYMbICTapabl atkapy,
xabablKkTapabl nanganaHy, coHgan-ak kayinciagik TexHukachl
XKOHIHAeri ke3-KenreH ilWwki Hyckamanap cakTanybl THic.

1.6 TyTbIHyLWbIFa HEMece KbI3MeT KepceTeTiH
KbI3MeTKepriepre apHanfaH Kayincisaik TexHumkachbl
Typanbl HYCKaynbIK

« Erepxababik navgananyaa 6onca, oHgarbl 6ap XblbKbiManbl

6yblHAap MeH GenwekTepai by3yFa TbilibIM canbiHabl.

* OnekTp KyaTblHa 6annaHbICTbl KayinTiH TyblHAAY MYMKIHAIrH
6ongbipmay KaxeT (aca TonbiFblpak, MaceneH, Q3K xaHe
XeprinikTi aHeprusmeH xabablkTayLbl KacinopbiHAapAbIH
HyckamanapblH kKapaHbl3).

1.7 TexHuKanbIK KbI3MeT KepceTy, 6arikaynap MeH
MOHTaxaay KesiHae Kayincisaik TexHuKachl
XOHiHaeri Hyckaynap

TyThIHYLIbI TEXHUKATbIK KbIBMET KepceTy, bakbinay TekcepicTepi

KoHe MOHTaxzaay )eHiHaeri 6apnblk XXyMblCTapAbl OCbl

XyMbICTapAbl aTkapyfa pykcarT eTinreH xxaHe onapmMeH

MOHTaxaay XoHe nanganaHy )XeHiHOeri HyCKaynblKTbl ernkKemn-

Terxenni saepaeney 6apbicblHAA XETIKMIKTi TaHbICKaH GinikTi

MaMaHZaMeH KaMTamacbI3 eTyi THic.

BapnblK )XymbicTap MiHAETTI TypAe eLipinreH xababikta
XKyprisinyi Tnic. MoHTaxaay MeH nanganaHy xeHiHgeri
HyCKaynblKTa cunaTTanfaH xabablKTbl TOKTATy Ke3iHgeri
amangap TepTibi ce3cia cakTanybl TUic.

XKymbic askTana canbicbiMeH GipaeH 6apnbik benwekTenreH
KOpFaHbILL XXaHe CaKTaHAbIPFbIL KypbINFblnap Kanta opHaTbinybl
Tuic.

1.8 Kocbimwia bybiHAap MeH 6enwekTepai e3airiHeH
KauTa XKabablKTay XoHe AaubiHaay

Kypbinfeinapabl kanTa xabaplkTayFa Hemece TYpiH e3repTyre Tek
eHAipyLwiMeH Kenicim 6omblHLIAa pyKcaT eTineai.

Pupmaneik kocankel OyblHAap MeH benLekTep, coHaan-ak
eHAipyLWi doupma pykcaT eTkeH xababikTayLbl GynbiMaap FaHa
nanganaHyablH CeHiMAiniriH kamMTamacoi3 eTyi THic.

Backa eHgipywinepgiH 6ybiHaapbl MeH 6enwekTepiH kongaHy
OHAIpYLWiHiIH OCbl cangapAblH HoTUXeciHAe nanga 6onfaH
XayankepLuinikTeH 6ac TapTyblHa aKenyi MyMKiH.

1.9 NanpanaHyAbIH )xon 6epinMenTiH pexumaepi

XKeTkisineTiH xxababikTbl ceHiMai nangananyfa Tek «KongaHeiny
asicbl» benimiHe caiikec PyHKUMOHaNAbIK MaKcaTka Calikec
KONgaHFaH Xxarganga faHa keningik 6epinesi. TexHukanbiy
cunaTTamanappa KepceTifnreH LWekKTi payanbl MoHaep 6apnbik
Xargannapga MiHAeTTi Typae cakTanybl Tuic.

2. Tacbimanpay xaHe caKray

YKababikTbl )xabblk BaroHgapaa, xabblk MalwmMHanapaa, aye, e3eH
He Gonmaca TeHi3 kenirimeH TacbiManafaH XeH.

MexaHukanblk pakTopnapabiH acepnepi 6enirinaeri xababiKTbl
Tacbimangay waptTtapbl 23216 MemcTtaHgapThl 6orbiHWwa «C»
ToBbIHa calikec kenyi Tuic.

TacbiMangaraH ke3fe xxabablk e34iriHeH XbImKbIn KeTyAi
6onabipmMay MakcaTbliHAa Kenik KypanaapbliHa MbiKTan 6ekiTinyi
THic.

Caktay wapTtTapbl 15150 MemcTangapTThiH «C» ToObIHaA Ccalikec
Kenyi Tuic.

CakTtanyagblH MelniHLWwe xofapbl TaFabiHAanfFaH mepsimi
2 XbINabl Kypanapbl. ¥3akK yakbIT cakTay 6apbiCbiHAA KYMbIC
[OeHreneriH arbiHa keMiHae 6ip peT anHanablpbin OTbIPy KEpeK.
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Cakray xeHe TacbiMangay 6apblcbiHAaFbl YCbIHbIFaH
TemnepaTypachbl:

» -30°C-geH +60 °C geniH (0,37 - 7,5 kBT);
* -25°C-peH +70 °C penin (11 - 22 kBT).

3. KyxatTappafbl cumBongap MeH xasbanap MoaHi

Eckepmy

AmanraH HyckaynapObl cakmamay adamoapOobiH
deHcaynblfblHa Kayinmi xxarodalnapfa akeJsin
COFYybl MYMKIiH.

Eckepmne

Amaynbl HyckaynapObl cakmamay 3feKkmp

moebIHa mycin Kany Hemece adaMHbIH

deHcaynblfbl MeH eMipiHe Kayinmi xardalnapra

ansbin keny ce6ebi 60s1ybl MYMKIH.

Eckepmne

Ocbl epexenep xapblibicmaH cakmaHObIPbIIFaH

abObIKmapMeH XYMbIC amKapy Ke3iHoe
cakmanybl muic. COHbIMeH Kamap ocbl

x epexesnepdiH cmaHOapmmbi OpbIHOAILIM

)Kab60bIKmapbIMeH XYMbIC icmey ke3iHOe de

caKmay ycbIHbI1aobl.

m OpbiHOamayhbl xab0bIKMbIH iCMeH WhbIFYbIH,

asap

COHbIMEH Kamap OHbIH aKaybIH mybIHOamamabIH
Kayinci3dik mexHukacbl 60libIHWa HycKaynap.
XKa60biKkmbI Kayinci3 natidanaHyodbi

Hyckay | kammamacbi3 ememiH aHe XyMbicmbl

JXeHindememiH ycbiHbIMOap MeH HycKaynap.

> >

i

4. ByrbiM Typanbl Xannbl manimeT

Ataynbl Hyckaynblk CR, CRI, CRN, CRE, CRIE, CRNE
copfblnapbiHa TapaTblnabl.

YKofapblaa kepceTinreH copfbinap cTaHAapTThl CopFbinap
6asacbiHaa xxobanaHfFaH XaHe xacan welFapbinfaH (1-cyp).

CR, CRI, CRN copfbinapbl ©3iMeH cTaH4apTThbl 3N1EKTP
KO3FamnTKblLLIbIMEH KanbliNTbl COPbIN anybIMeH TiK KencaTbifibl
CbIpTKa TebyLUi CopFbiNapblH TaHbITaAbl, XKapblfbiCka kOpFanfaH
OpblHAAMbIMbIHAA XETKi3inyi MyMKiH.

CRE, CRIE, CRNE copfbinapbl ©3iMeH KipiKTipMe XMUinikTi
peTTeriw aNeKTp KO3FanTKblWbIMEH KanbiNTbl COPbIN anybIMeH TiK
KencaTbIfbl CbipTKa TebyLwi copfbinapbiH TaHbiTaabl. CRE, CRIE,
CRNE Ko3fanTkblWTapbliHa KaTbICTbl aKknapaTt COpfblHbIH,
KepceTinreH TMNTepiMeH XUbIHTbIKTa XeTKi3ineTiH Tenkyxar,
KypacTbIpy xaHe nanganaHy 6onbiHWa Hyckaynblkka KoCcbiMLLaaa
kenTipineni, 6yaaH api - Hyckayrblkka KocbiMLLA.

Coprbl Heri3 6eH 6ackbl 6eniriHeH Typagbl.

Apanblk kKamepanap MeH LMnuHAipni kanTamanapsl e3apa,
COHbIMEH KaTap TapTna 6ypaHaanap keMeriMeH COpFbIHbIH
HeridiMeH xaHe 6ackbl 6enirimeH xanfacTelpbinfFaH. Herizge ocTi
opHanackaH copbin anaTblH XaHe KblCbIMAbl KenTeKyObiprnapbl
opHanackaH («MH-rnaH» TUNTi KypbinbiM). «AH-NnamH» KypbinbiMbl
KenaeHeH KybbIp xxeTeriHae opHaTyFa MyMkiHAik 6epeai. Bapnbik
copfbinap 6inikTi Gynipnik TeiFbi3garbllbIMeH )abablKkTanfaH.
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1-cyp. CR copfbicbl

PupmanbIK TaKrawa

dd Sbbb

GrUNDFOs %

DK-8850 Bjerringbro, Denmark )

Q@ ®Peno e

w @ @

1 — eHim Tuni;

2 — copfbl MOAeni:
Mebican: A96515649 6onraHga, A96515649P21335 - eHim
HeMmipi, P2 -eHgipywwi 3aybiT 6enrinepi, 13 - ganbiHaanfaH
XbInbl, 35 - gabiHAanFaH anTachl;

— XKYMbIC XWiniri;

— ANEKTP KO3FaNTKbILbIHbIH KyaTbl;

— arHanbIM XWiniri;

— MenniHwe xofapbl kebicbiM (Q = 0);

— HOMMHanawl 6epinic;

— HOMUHanNgbl KbICbIM;

— MenniHLe Xofapbl KbicbiM/TeMnepaTypa;

10 — aiHanbIM 6afbIThI;

11 — TexHukanblk hanin Hemipi;

12 — cepuanbIK HEMIpI;

13 — panbiHaayLWbl en;

14 — copfFbIHbIH 3MNEKTPNi eMec 6eniriHiH )Xapblnblcka KOpFaHbILL

TaH6anaHybl Hemece TT HeMmipiHiH Genrinepi;
15 — copfFbIHbIH 3MEKTPIi eMec 6eniriHiH )Xapblnblicka KOpFaHbILL
TaHb6anaHybl (94/9/EO HyckayblHa caiikec);
16 — MenniHWe TeMeH 3Heprusanblk TUIMAINIK MHAEKCI;
17 — copfblHbIH [TOK-i.

©oOo~NOOOhW

2-cyp. dupmansik TaKTawa

TunTik 6enrinepi

Mbican CR|E|32(-4|-2|-A|-F|-G|-E [-HQQE
TunTik kaTap:

CR,CR (I, N, T) (E)

KipikTipinreH xuinik

TYPNEHAIPriLliTi COPFbICHI

HomuHangwbl 6epinic [m%/car]

YKyMbIC AeHreneriHid caHbl

TemeHpeTInNreH gnameTpni XXyMbiC

OOeHreneriHiy caHbl

(CRE, CRNE 32, 45, 64, 90, 120, 150)

CopfblHbIH OpblHAAMbIM KOAbI

Ky6bIprblk KOCbIfbIM KOAbI

MaTtepuan kogbl

Onactomep kogpl

BinikTiH 6yMipnik ThiFbI3garbILL Koabl

Kograpbl

Meicanbl A|-F|-A|-E|-H|QQ|E

Copfbl OpbiHAANbIMbI

B

E

[

X»w X TVZZ XN

Basanblk opbiHAaNbIM

Kanta enweHreH anektp
KO3FanTKblLLbl

On. K-MeH xapblnbicka
KopfanyablH cepTudukaTeiMeH/
pacTayblMeH COpPFbIChI

YKorapbl TeMnepaTtypara apHarnfaH
CR (E) coprbicbl (ayeni
cankblHAAaTKbIWbIMEH 6ackbl 6eniri)
KengeHeH opbiHAanbsIm
ANHanNbIMbIHbIH, KOTEPIHKI
XblNAamAbIFbIMEH XOFapbl
KblCbIMAbl COPFbI

KopnycTbIH apTTbIpbinfaH
MeNiHLLE XOFapbl KbICbIMbl
ANHanbIMHbIH 8p TYpAi MenniHwe
XOFapbl XWiniriMeH copfbl
KeTepiHki kaBuTaunAnbIK
KOpbIMeH

MaruuTTti mydTa

[atyukneH xabablkTanfaH

A3 TUNTiK enwemaeri anekTp
KO3FanTKblLLbl

BengikTi )xeTekke apHanfaH
KenaeHeH opblHAAmNbIM

Xofapbl KbICbIMAbI COPFbI
ApHalibl OpblHAaNbIM

Ky6bipnblK xanfacy
A

B
CA

(@]
x

Conakla epHeMek

NPT 6ypaHaachl

FlexiClamp (CRN(E) 1, 3, 5, 10, 15, 20)
KyObIprbIK KOCBINbIMBbI

TRIClamp (CRN(E) 1, 3, 5, 10, 20)
KyObIprbIK KOCBINbIMbI

DIN - Eypona

ANSI - AKLL

JIS - XKanoHus

©3repTinreH AguameTpni kente
KyOblpFa apHarnfaH xarnfacy

PJE mydTachkl

ApHaWibl OpblHAaMbIM

® )U>)>§><'U Z—~@mm

@

aTepuangapbi

Basanbik opbiHAanbIM, WwWonbiH/1.4301
PTFE-geH xacanfaH kabblkwansl kemMipni
rpacout (MOMbIHTIpEKTEP)

1.4401/AISI 316-gaH )XyMbIC OpTacbiMeH
TyMhiceTiH Genwektep

Bapnbik 6enwektep ToT 6acnanTbiH
6onatTtaH, 1.4401/AIS| 316-aaH XxymbIC
opTacbiMeH TyuiceTiH benwekTep
1.4301/AISI 304-TeH XyMbIC opTacbiMeH
TyniceTiH BenwekTep

Bapnblk 6enwekTep ToT 6acnanTbiH
6onatTtaH, 1.4301/AISI 304-TeH xxymbIC
opTacbiMeH TyuiceTiH 6enwekTep

Kona (MonbiHTipekTep)

KpeMHuit kapbuaiHeH xacanfaH
MOWbIHTIpeKTep Whifbipwbifbl (SiC) +
PTFE-geH xxacanfaH XapblKTbIK
Toifbidgarbiw (Tek CR, CRN 32...90 ywwiH)
ApHalibl OpbIHAANbIM
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Meicanbl A | -F | -A | -E | -H |QQ[E
AnacTtomep KoAabl

E EPDM

F  FXM

K FFKM

V. FKM

BinikTiH 6yMipnik ThiFbI3AarbIWbI
TeHrepimaenreH KapTpUAKAIK ThIfbI3AafblLL
KpeMHuin kapbuai

Bonbdpam kapbuai

padcut

EPDM

FXM

FFKM

FKM

<XTMwWCO I

Anekmpni emec 6eni2iHiH MyMkiH 6on1ambIH
Ex-maH6anaynapsbi:
-1ll Dc ¢ 125°C
-1l Ge c 125°C
-1ll Db c 125°C
-1l Gb c 125°C
Anekmpni 6eni2iHiH MyMKiH 60s1ambIH
Ex-maH6anaynapbi (opHambiniFaH 31eKmp
Ko3FanmkblwbiHa 6alinaHbicmabl):
1. ATB
-1ExdIIB T4 Gb
-1ExdIIC T4 Gb
-1ExdellB T4 Gb
-1ExdellC T4 Gb

-Ex tD A211P65 T125°C...T105°C
- Ex tD A22 |IP55 T125°C...T105°C
3. CEMP
-1ExdIIB T3-T6 Gb
-1ExdIIC T3-T5 Gb
-1ExdellBT3-T5Gb
-1ExdellCT3-T6 Gb
-2ExnAll T3 Ge
4. SIEMENS
-Ex tD A22 IP6X T125°C
-1ExdIIB T4 Gb
-1ExdIIC T4 Gb
-1ExdellB T4 Gb
-1ExdellC T3-T4Gb
-1Exell T3-T4 Gb
-2ExnAll T3 Ge

CopfbIHbIH anekmpni emec 6enweai «”’c”
KYpPbIIbIMObIK Kayinci3dikmeH KOpFaHbIWbI»
JKapblbICMaH KopFay mypiHe ue.

[ Anekmp Ko3FranmKbIWbIHbIH XapblbIiCKa

2. VEM
[x -1Exell T3Gb

KopFayblH KaMmamachi3 emy0i KaMmmamachbi3
emy 3ammapbi Jnekmp Ko3rasmkKblwbIiHa
calikec KypacmbIpy xoHe natidanaHy 6olbiHwa
HYCcKaynblKma kepceminaeH (Jxemkisy
JKUBIHMbIFbIHA Kipeoi).

22

5. Opay *aHe XbINXKbITY
5.1 Opay

YKabablkTbl anfaH ke3ge, opamabl xxaHe XabablKTblH ©3iH
Tacbimangay 6apbicbiHAa OpbIH anybl MyYMKiH 3aKbIMAaHYbIHbIH
Oap-xofblH TekcepiHis. Opamabl TacTamac 6ypbliH OHbIH iWiHAe
KyxaTTap Hemece ycak benLiekTep KanmaraHblH TeKCepiHi3. Erep
anblHFaH XabablK Ci3fiH TancblpbICbiHbI3Fa Calikec Kernmece,
XababIKThl XeTKidyLlire xabapnacbiHpi3.

Erep xabpablk TacbiManaay kesinfe 3akeimaaHfaH bonca, kenik
KOMMaHUSICbIMEH Te3 apafa 6annaHbICbiHbI3 XoHe XababIKTbl
XeTKigyLire xabapnachbiHbi3.

XabablkTayLubiHbIH MyYMKiH 60naTblH 3aKbiMaaHynapabl MyKUST
Kapayfa KyKblfblH CaKTanibl.

5.2 XbinxbITy

Eckepmne

KonmeH xy3eze acbipbiiambiH KOMepPY XoHe
muey-mycipy XyMbicmapbiHa KambICMbI
JKepeinikmi HopMmasnapbl MeH epexernepiHe
wekmeydi cakmay Kaxxem.

Xa6dbIKmbI Kopek kabesliHeH Kemepyae MubIM
ayAapbIHbI3|  casibiHaobI.
Coprbl meHOi wewkeH ke30e, mypakmabi KyUiHOe
JKoHe Kemepyze apHanFaH 6endik kKeme2iMeH
opHamy KyUiHde Kanybl muic.
©demme copFbIHLIH aybIPJibIK OpMasbIfbi -
KO3FaJImKbIWKa XaKbIiH 60J1ybIHa Ha3ap
ayoapbIHbI3.

XuHayaa copfbiHbl kKeTepy 6apbicbiHAa Kenecinepai eckepy kepek:

* 0,37 - 7,5 kBT KyaTTbINbIFbIMEH 3NEKTP KO3FaNTKbILUTAPbIHbIH
copfblnapbl - COpFbl EPHEMEKTEH apKaH HeEMece yKcac
acnantap keMeriMmeH KeTepyre pykcarT eTinegi.

11 - 75 kBT KyaTTbINbIfFbIMEH 3MEKTP KO3FanTKbILLTapbIHbIH
COpfblnapbl - COPFbl ANEKTP KO3FANTKbILbIHbIH, PbiM-
OypaHpoanapbliH KongaHa OTbIpbIn KeTepyre pykcaT eTineai.

TMO04 0339 0608
TMO04 0341 0608

0,37 - 7,5 kBt 11 - 75 kBt

3 cyp. CR copfbICbliH AypbIC KeTEPY

YKofapblga kepceTinnMereH, afekTp Ko3fanTkbllUTapMeH
xababiktanFaH CR, CRI, CRN, CRE, CRIE, CRNE mopenbai
COpfblnapblH apKaHHbIH KOMEriMeH 3MeKTp KO3FanTKbILIThIH,
epHeMeriHeH KeTepy YCbIHbINaabl.

6. KongaHbiny aschbl

Herisri kongaHbiny canachl:

+ CymeH xabgblkTay;

* KbiCcbiMAbI XOFapbinaTy Xxymneci;

*  TexHOMOruanblK CyMbIKTbIKTapAbl anaayablH eHAipICTIK XXyneci;
* XKbInbITy, XenaeTy XoHe ayaHbl cankbliHAaTy Xynenepi.
Grundfos komnanusiceiHblH CR, CRI, CRN, CRE, CRIE, CRNE
TUNTIK KaTapblHAAFbl «MH-TTANHY» KYPbIbIMAbI KeNcaTbifibl CbIpTKa
TenkKilWw copfbinapbl CYMbIKTbIKTHI anHanAablpyfa/angayra xaHe
KypaMblHAa KaTTbl HEMeCe Y3bIHTaNWbIKTbl KOCbINbIMAAP XOK

bICTbIK )X8He CyblK CyMbIKTbIKTapAblH KbICbIMbIH XXOfapblnaTtyfa
apHanfaH.

Anpgan KoTapbinaTbliH CyMbIKTbIKNEH XaHacaTblH TeTIKTepi TOT
6acnanTbliH 6onatTaH xacanfaH xynenepae CRN, CRNE
MopenbAi copfblnapabl nanganaHy Kaxer.



Ailfaan KoTapbinaTbiH CYWbIKTbIKTap

Tasa, kypamMblHAa KaTTbl 6eneKkTep MeH TarnLubiKTap oK KapbinbIC
Kayincia CyMbIKTbIKTap (kapbInbICTaH KOpFay opblHAANybIHAAFbI
coprbinapabl kocnaraHaa). CynbIKTbIk COPFbIHbIH MaTepuangapbiHa
XVIMUSTBIK 9CepiH Turidbeyi Tnic. Erep copfbiHbI ThIFbI3AbIFbI XaHe/
Hemece TYTKbIPMblIfbl CyAblH ThIFbI3AbIFbI XaHe/Hemece
TYTKbIPIbIFbIHAH ©3reLle 6onaTbiH CyMbIKTbIKTHI 6epyre nanganaHy
Kepek bonaTbiH 6bonca, 6yn xarfganaa ruapasnvkanbik
KyaTTbINbIKTbIH ©3repyiHe 6annaHbICTbl 3NeKTP KO3FanTKbILITbIH
KaXeT eTeTiH KyaTTbINbIKTbIH MOHIHE Ha3ap ayAapFaH XeH.

XKapbinbicTaH KopfanfaH opblHAaNbIMAaFbl COpPFbl:

I Ton Il Ton
M camar- 1 caHaTTapblHa 2 caHaTTapblHa 3 caHaTTapblHa
TapbiHa
1 2 G D G D G D
0- 20- 1- 21- 2- 22-
anMaK anMaKk anmakK anmakK anmak anmMag
CRCR  Chi CR
Yok Xok ok YKok CRI CRI CRN CRN
CRN  CRN  cp  CRT

7. KongaHbiny KarmgaThbl

CR, CRI, CRN, CRE, CRIE, CRNE copfbinapbliHbIH }XyMbIC
KaruaaTbl Kipy kenTe KyOblpblHaH LWbIFbICKA KO3FanaTbliH
CYMbIKTbIK KbICbIMbIH @apTThipyFa HeridaenreH. KpicbiMabl apTTbipy
copfblaaH binikke mydTa apKbinbl 3NEKTP KO3FanTKbILbIHbIH,
GiniriHeH MexaHuKanbIK 3Heprusi, an KeniH anHany ycTiHAaeri
XKYMbIC IGHreneri apKbinbl Tikenen CynblKTbikka 6epinici
XOnbIMeH opbIH anagbl. XKymbIC AeHrenerinae kypaeni dopmanbl
neneHreH kanakwanap 6ap (kanak). Kybblp xxeTeriHii copbin any
XKerniciHeH KeneTiH CYMbIKTbIK XXeTEeKKe anblrn XXYpeTiH kKamepa
apKblnbl OHbIH alHanbIM ocCi TyBiHEeH XyMbIC AeHreneriHe xeteai,
KeWiH Kanak aparnblk kaHanfa 6arbiTTanagbl >xaHe Oypbin
xibepyre Tyceai. bBypbin xibepy xymbIC AOHreneriHeH WolfaTbiH
CYMbIKTbIFbIH XUHAYFa XXaHEe CYMbIKTbIK aFblHbIHbIH KNHETUKaMbIK
3HEeprusicbiH NOTEHUManabl 3Heprusara kanTa, iliHapa KbiCbiM
3HeprusicbiHa TypneHaipyre apHanfaH. >Kofapblga kepceTinreH
3HeprusiHblH KanTa Ty3inynepi 6ypbin xibepyaid apHaibl
dopmacbkiHa KON XeTKi3iNeTiH MenniHwe TeMeH ruapasnukanbik
XOFanTynapMeH OpbIH anybl THiC.

CopfblIHbIH KOPMYCbl COPFbIHLIH 6apblK aNeMeHTTepiH
3HepreTuKanblk rMapaBnnKanbiK MalluHara )anfacTblpy YLUiH
apHanfaH. KanakTblk COpfbl CyMbIKTbIK OpTa afblHbl MEH ONapAblH,
XYMbIC icTey opraHbl 6ombIin TabbinaTtbiH anHanmanbl XXyMblC
AeHreneriHiH KanakTapblHbIH apacbiHAaFbl AUHaMUKanblK e3apa
opekeT ecebiHeH aHeprus Ty3yai xxy3ere acblpabl.

YKyMmbIC oeHreneriH anHanablpy 6apbicbiHAa kanakapanblk
KaHanga opHanackaH CymblKTblK opTackl nepudepusra
Tycipinegi, 6ypbin xibepinyre 6yaaH api kbicbiMAbl KyObIp
XKeTeriHe WwhbiFabl.

CopfbIHbIH OpTanbIk 6eniriHae, SFHN COPFbIHbIH XXYMbIC
AeHreneriHe CyMbIKTbIKTbIH, WbIFbICbIHAA CYWbINTY TybIHAATHINAAbI
[a, WbIFbIH CUbIMAbINbIFbIHAAFbI KbICBIMHbBIH, 9CEPIMEH CYMbIKTbIK
opTacbiMeH xabablkTay ke3iHeH copbin anaTbiH KyOblp XeTeriHeH
copfbifa baFbiTTanagbl.

CR, CRI, CRN, CRE, CRIE, CRNE copfbinapbiHaa aykbiMabl
KbICbIM Xacay YLUiH, )annbl 6inikTe xyneni Typae opHaTbInfFaH
OipHeLue xyMbIC AeHreneri kongaHoinagsl. byn xarfganga con 6ip
CYMbIKTbIK afblHbl KbICbIMAbI CaTblfbl apTThIpy KaTapbl apKbinbl
eTefi, MyHAa Xannbl TY3iNeTiH KbICbIM 8p A6HreneKkTiH Ty3eTiH
KbICbIM MenLlepiHe TeH 6onagbl.

CoHblHAa Gapnblk caTbliaH 6TKEH CYMbIKTbIK Bypbin xibepy
KamepacbiHa, byaaH api KybbIp XeTeriHiH KbICbIMAbl XericiHe
Tyceai.

8. KypacTbipy

XKuinikti TypneHaipriw (CRE, CRIE, CRNE) kipikTipinreH
copfbinapablH MexaHukanblk 6enikTepiH KypacTbipy Typanbl
KocbIMLIa aknapaTt TenkyaTTblH, KypacTbIpy XeHe nanganaHy
OovbiHWa HyckaynbIKTbiH THicTi KocbiMwacbiHAa KenTipinreH
(KeTKi3y XMbIHTbIFbIHA Kipeai).

Copfbl MbIfbIM, TEFIC KONAEHEH Herizae Tipey TakTacbiHAa 6ap
6onaTblH caHblnay apKbinbl bypaHaanapmeH 6ekiTinyi kepek.
CopfblHbl KypacTblpy 6apbiCbiHAA OHbIH akaynaHyblH 6ongsipmay
YLWiH, Keneci Hyckaynapabl cakTay Kepek.

KeseH OpekeT

CopfbIHbIH HerisiHAeri Hyckap
XKYMbIC CYMbIKTBIKTbIH afblC BaFbITbIH
Kepceteai.

TMO02 0013 3800

2 4-gocbIMLIWIaaa Kkeneci aknapat

Gepinep;:

*  COPfbIHbIH KYpacTbIpy Y3bIHAbIFbI
»KeHe KonAdaHbinaTbiH KyObIprblK
XanfaynapAplH Hyckanapsbl,

* Tipeynep/TabaHabikTap enwemi,

*  KyObIpnbIK XanfaynapabiH,
Hyckanapbl,

* Tipeynepge/TabaHabikTapaa
COHbIMEH KaTap onapapliH
OnameTpiHae 6ypaHaa/
COMbIHZapFa apHasFaH
caHblnaynap xacay.

TMO0 2256 3393

3 Copfbl TiriHEH HeEMece KereHeH,
opHaTbinybl MymkiH (CR, CRN 120
xoHe 150, 75 kBT copfbinapbl — Tek
TiriHeH).

Bipak Ko3fanTKpbIW KenaeHeH
TericTiKTeH TOMEH HeMece TeHKepyni
6onmaybl kepek. OnekTp
KO3FanTKbILLITbI CanKkbIHAATY YLUiH,
XKETKINIKTi ayaHblH KenyiH
KaMTamacbI3 eTy kepek. Erep
BMNEKTP KO3FaNTKbILLTbIH,
KyaTTbinbifbl 4 KBT xofapbl 6onatbiH
6ornca, oHbl Tipeynepae opHaTy
Kepek.

©
|
E

TMO1 1241 4097

4 CopfblHbIH XYMbIC icTey BapbicbiHAa
nanpa 6onatbiH WyAbl a3anTy YLUiH,
COpPFbIHbIH COpaTbIH Xafbl MEH
anaanTbiH XafblHa
LipinKoHAbIpFbINapabl opHaTyabl
KapacTbIpy YCbIHbINaAbl COpfbl 8.7.
Tapayaa KenTipinreH Hyckaynapra
CalikeC OpHaTbINybI THIC.
blcbipmanapabl copfbiFa AeniH
)KOHe oflaH KeWiH opHaTy
YCbIHbINaabl.

Centin copfbiHbl anblpbacTay,
XeHAey HeMece TEXHUKarnbIK
KbI3MET KepCeTy KaxeTTiri bonfFaH
kesne, 6apnblK xxyneaeri cyapl
arbI3bin xibepyai bonabipmayra
6onagpl.

CyablH Kepi aFy MyMKiHAIrH
6onablipmac yLuUiH, Copfbl kepi
KnanaHMeH xabapblkTanybl THic
(kabbinparbIl Kranat).

TMO02 0116 3800

5
% ——— § Kyﬁblpnag iLuiHJ:levaya
© KUHanvanTbIHAaN Bonbin
= OpHaTbINybl TUIC, HETi3iHEH By
o .
{ & COpbIn any MarucTpaniHe KaTbiCTbl.

=
=

6 MbiHagan xxynenepae,

*  KblCbIMAbl KyObIp COpfblaaH
XOFapblAaH TeMeHre kapam
KeneTiH,

* BiTenin kany kayini 6ap
xymenepae,

* COHbIMEH KaTap, nacTtaHfaH
CYMbIKTBIKTBIH Kepi aFbiMbl 6onybl
MYMKIHZIH KO0 KaxeTTiri 6ap
Xynenepae, copfbiFa
MYMKIHZAIMHLLE XaKbIH KblnbIn
BaKyyM[bl KranaH opHaTy KaxeT.

TMO2 0115 3800
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Kaszakwa (KZ)



(Z)1) emiecey

8.1 dyHpameHT

Coprbl 6yOaH api Kapal kenmipinzeH

HycKaynapra calikec opHambiiybl muic. Onapobi

cakmamay nati0anaHy kesiHoeai ipkinicmepzae
HeMece copfbIHbIH memikmepi MeH
6esiwekmepiHiH 3aKkbIMOaHybIHa daKeJlin cofybl
MYMKiH.

Grundfos KomnaHusiCbl COPFbIHbI XKETKINIKTI keTepy kabineTi 6ap,
B6apnblk COPFbINbIK KOHABIPFbIFA dpAanibiM TypakThl Tipeyai
KamTamachi3 eTeTiH 6eToHAbl PyHAAMEHTKE OpHATYAbI
yCblHaAbl. PyHAaMEHT KanbINTbl 9peKeT eTyLi KyLITepAiH Kes-
KenreH AipiniH, Typ e3repyiH XaHe COKKblnapbIH CiHAIPYi TuiC.
BeToHabl hyHaameHTTiH 6eTi kengeHeH acdanbTTanfaH xaHe
eTe Teric 6onybl THiC.

CopfblHbl (hyHOAMEHTKE OpHaTbIHbI3 XaHe OHbl Genrinen
anbiHbI3. TakTa-Heri3 anaHlHbiH 6apnblk XepiHae Tipeyi 6onybl
Kepek. 4-cyp. Kap.

5 cyp. PyHoameHT

¥CbIHbINFaH y3blHAbIFbI )8HE eHi 5-cypeTTe kepceTinreH.

KyaTTbinbifbl < 30 KBT anekTp Ko3ranTkbiwbl 6ap copfbinap yLiH
YHAAMEHTTIH y3blHAbIFbI MEH eHi TakTa-HerizaeH 200 MM apTbIK
6ony kepekTiriHe Hasap ayaapblHbI3.

KyaTTbinbifbl = 37 KBT anekTp Ko3fanTKplLbl 6ap copfbinap yLiH
yHAAMEHTTIH Y3blHAbIFbI MeH eHi yHemi 1,5 x 1,5 (L, x W,) meTp
6onybl Tuic.

dyHOaMEeHTTiH canmarbl COPFbIHbIH XXanmnbl canMarbliHaH Kem
perenpe 1,5 ece apTblk 60nybl THic. PyHOAMEHTTIH €H TOMEHTI
6uikTiri (h,) MblHa dhopmyna GolibiHLa ecenTenyi MyMKiH:

copfbl

. m x 1,5
e
fo fo 56eT0H

BeToHHbIH ThiFbI3AbIFb! (O) 8a4eTTe 2200 Kr/Mm® TeH.
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Ocipece LWybINabiH TOMEH AeHreiH kKamMTaMachl3 eTy MaHbl3Abl
6onaTbiH KOHAbIPFbINapaa Copfbl canmarbiH 5 ece apTTbipaThiH
canvarbiHaarbl PyHAAMEHT yCbIHbINaabl.

PyHAaMeHT TakTa-Herisai 6ekiTyre apHanfax 6ypaHganapmeH
xabpablkTanysl Tuic. 6-cyp. Kkap.

U

6-cyp. dyHpameHTTeri bypaHga

BypaHpganapabl opHaTKaHHaH KeliH, COpfbiHbl PyHAaMeHTke
opHanacTblpyFa 6onaapl. EHA, kaxeT 6onfaH xafganaa,

TMO3 4589 2206

peTTeriw TeceMaepaiH kemerimeH, a6aeH kengeHeH 6onybl yLUiH,

TakTa-Heri3fiH opHanackaH KyWwiH TyseTyre 6onagbl. 7-cyp. Kap.

[~

PeTTeriw
Tecemzaep

7 cyp. PeTTeriw TecemaepaiH KeMerimeH TyseTy

8.2 [lipinAai TYHWBLIKTLIPY

Erep gipingi TYHWbIKTbIpaTbIH Tipeynep kongaHbinatbiH 6onca,
onapAbl hyHOAMEHTTiH acTbiHa opHaTy kepek. < 30 kBT anekTp
KO3FanTKblWbl 6ap copfbinap yLwiH Aipingi TYHWbIKTbIpaTbiH
Tipeynepai 8-cypeTTe KepceTinreHaen kongaHyra onagpl.

> 37 kBT anekTp Ko3FanTKbllWbl 6ap copfbinap ywiH 9-cypeTtTe
kepceTinreHaen etin, Sylomer® TakTacbl kongaHbinagsi.

i
[ipingi Il ‘m
TYHLLBLIKTBIPATHIH F
COpFbl oo

N

= =

7/

8 cyp. [ipinai TYHWbIKTbIpaTbIH Tipeynepaeri cCopfbl

Sylomer® H 1
TakTachl

9 cyp. Sylomer® TakTacbiHOaFbl COPFbI

TMO04 0362 0608

TMO04 1691 1008

TMO04 1692 1008



8.3 FumapaTtTaH ThbIC XXepAe MOHTaxaay

fumapaTtTaH ThiC XepAe opHaTy YLiH, 3NEeKTP KO3FanTKbILWThbI
XaHbblpAaH KopFay ycbiHblnaabl. COHbIMEH KaTap anekTp
KO3FaNTKbILUTbIH epHEMeriHAeri ApeHaX bl CaHblnaynapabiH,
BipiH aLbIn KO yCbiHbINaabI.

8.4 blcTbIk 6eTTep

Eckepmy

blcmbik cydbi alidan Komapy ke3iHOe
nepcoHasndblH bicmblIK 6emmepMeH xaHacy
MYMKiHOi2iH 60/10bIpMaFaH eH.

10-cypeTTe copfbiHbIH KaHAan 6enikTepi )KyMbIC CYyMbIKTbIKTbIH
TemnepaTtypacbiHa AeWiH Kbi3aTblHbl KOPCETINIEH.

Copfbl kanTamachl

Herizi

10 cyp. CR, CRI, CRN copfbinapblHblH bICTbIK 6eTTepi

8.5 Tapty coTTepi

KecTepne Herisgeri xaHe epHemekTepaeri bypaHganapabl
TapTyAblH YCbIHbINFAH COTTEpI KenTipineai.

TMO04 0361 0608

Heris EpHemek
CR, CRI, CRN o p[HM]
cl1snob5 40 50-60
c 10 no 20 50 60-70
c 32 no 150 70 70-80

8.6 EpHemeKTeppaeri KyL XaHe caTTep

Erep TemeHperi kecTefe kepceTinreH 6apnblk )XykTemenep e
KOFapfFbl pyKcaT eTinreH MoHAepre xeTnece, onapAabiH, bipeyi
KanbINThbl LUEKTEH acybl MyMKiH. HaKTbl aknapaTTap any yLuiH,
Grundfos koMnaHUsICbIHA XYTiHIHi3.

11 cyp. EpHemekTepaeri Ky xaHe caTTep

Y 6afbiTel:  Kamepanap XWbIHTbIFbIHbIH OafbIThbI.
Z 6arbiThl:  KipyaeH/wbirygaH 90°.

X 6arbiThl:  Kipy/LbiFy

TMO04 0346 0608

EpHemek, CR. CRI Kyw, Y Kyw, Z Ky, X
DN C,RN ’ 6arbIThbl 6arbIThbl 6arbITbl
[mmM] [N] [N] [N]
25/32 cisno5 760 1170 780
40 10 1000 1250 1100
50 15120 1350 1650 1500
65 32 1700 2075 1875
80 45 2050 2500 2250
100  O4XeHe o700 3350 3000
1251150 120XSHe 2700 3350 3000
AnHanbIm caTTepi
EpHemek, Kyw, Y Kyw, Z Kyw, X
DN C%I.ENRI’ 6arbIThbl 6arbIThl 6arbITbl
[mmM] [Hm] [Hm] [Hm]
25/32 cisno5 820 970 1220
40 10 900 1050 1300
50 15120 1000 1150 1400
65 32 1075 1225 1500
80 45 1150 1300 1600
100 O4XeHe 4250 1450 1750
1251150 120XSHe 4250 1450 1750

9. AneKkTp XabAbIKTbl KOCY

XKuinikti TypneHgipriw (CRE, CRIE, CRNE) «ipikTipinreH
copfblnapablH 3MNeKTp )XabablKTapblH Xarnfay Typanbl KocbiMLLa
aknapart Tenkyxart, KypacTblpy xaHe nanganaHy 60ibIHLLIA
HYCKaynbIKTbIH TUICTi KocbIMLwackiHAa KenTipinreH (keTkidy
XWBIHTBIFbIHA Kipeai).

3nekTp xabablKTapblH Xarnfay XeprinikTi aNeKTpMeH xababikTay
KOCINOPHBbIHbIH, y/iFapbIMblHa COKeC MamMaHMeH OpbiHAanybl TUiC.

Eckepmy

Knemmansi KopanmbiH KaknaFbiH wewep
andbIHOa XoHe copFbIHbI 3P6ip 6y3ap andbiHOa
0J1 copFbIHbI MiHOemmi mypde asiekmp Kopeai
JKesniciHeH moJibIK aXxbipamkaH XeH. CopFbl
JKeJiniK aXxbipamkblWwKa xaaraHfaH 60o1ybl
Kepek.

Asapusniblk moKkmamy axbipamkbiWbiH
opHamyObIH Kaxxemminizid Kondanywsbi
aHbIKmMalosl.

OnekTp xabablKkTapbiHbIH hupmarnblk kecTeae KepceTinreH
napameTpriepi KongaHblCTaFbl ANEKTP XKeNiCiHiH napameTpnepiHe
CONKec KernyiH kagararnay Kepek.

OneKkTp KO3FanTKbIWThIH 3NIEKTPIK cUNaTTamachiHbIH
KonAaHbICTafbl KOPEK KO3iHiH cunatTaMacbiHa COMKECTIriH
Tekcepy KaxkeT. QNeKTpnik )anfaynapablH CXeMacblH Knemmarsbl
KopanTblH iWiHeH Tabyra Gonaabl.
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(Z)1) emiecey

9.1 KaGenbgi eHrizinim/6ypaHgansl KOCbIIbIM

YKeTkisineTiH anekTp Ko3fanTKblWTapAblH kabenbai eHrisinimaepi
6ypaHaameH GekiTinmereH. ToeMeHAeri kecteae knemmMarbl
KopanTtafrbl kabenbAi eHridiniMHiH caHblnaynapbiHbIH CaHbl MEH

9.3 Bip ¢hazanbl KOCbINbIM

XenigeH kopek [B]

«TemeH KepHey»

«KoFapbl KepHey»

Kenemi KenTipinrex. 50 'y 220-230 240
Ka6eno@i - L
Ko3ranTKbiwW eHrisinimiHin Cunate ! P
[kBT] Kenemi MeH @ @@ - L. i
enwemi | - El
CaHplinaynapabiH KyiiMa KepTiri @ vy Wi = |
0,25-0,55 2xM20x 1,5 6apxeHe anblHaTbiH ol | ; §
GiTeyiluTepmeH xabbinFaH N R | o g
0.75-3.,0 2 % M20 Qaub!naynap anblHaTbIH ‘ j é
GiTeyiluTepMeH xabbinFaH } ]
CaHbinaynap anbiHaTblH é S
40-75 4xM25 GiTeyiluTepmeH xabbinFaH L N =
2 x M20 CaHbinaynap anblHaTbIiH
11-22 4 x M40 BiTeyiluTepMeH xabbinFaH 14-cyp. «TemMeH kepHey» Kocbinbimbl, 0,37 - 0,75 kBT
30 -45 2xM50x1,5 Biteyiw
55-75 2xM63x1,5 bBiteyiw CTTTTT O
M i
9.2 Yw chasanbik KOCbIUIbIM @ @ @g e Bl
DIDIDIOIN &N
XenipneH Kopek (B) | P ! P ©
«YWwoBypbIw» «OKynabis» i L P 8
cbizbachkl 60MbIHILA cbi3bacbl 60oMblIHLWA ‘ j 3
KOCbINbIMbI KOCbIIbIMbI { F e
sor 220-240 380-415 é LN g
" 380-415 660-690 a
60 My 220-277 380-480" 15-cyp. «XKorapbl kepHey» kocbinbiMbl, 0,37 - 0,75 kBT
380-480 660-690
160 Iy, 0,37 - 1,1 kKBT: 220-277/380-440 B anekTp KO3FanTKbILUTapbI.
w2 J) U1 i $ vz [D)v2 E
= ]
3 8
/ \ D) u1 (O vi g 2
wi 2 ek 2 S
g J :
! 2 * - 16-cyp. «TemeH KepHey» KocbinbiMbl, 1,1 - 2,2 kBT
12-cyp. YwobypsbllLneH xanfay
Ut
E4
u2 § <§( ©
w2 o §
v g 3
wi g $
Vi E ;E,r
=

13-cyp. XKynabi3abl xanfacTbl
yp- AVNAGISA Y 17-cyp. «XKofapbl kepHey» KocbinbiMbl, 1,1 - 2,2 kBT

Erep kosrantkbiw PTC patumktepimeH Hemece PTO .
Grundfos koMnaHuACbIHbIK Bipdasanbl anekTp

TymnicynepimeH xababikTanfaH 6onca, anekTp xabablfblHbIH
KOCbINbIMbIH KIleMMarnbIk kopan iwiHaeri cbi3bara conkec

OHAIpreH XeH.

Yw (baBaJ'lbl QNEeKTP KO3fanTKblWTapbl KOPFfaHbIL aBTOMaTbIMEH

XanfacTblpblnybl KEPEK.
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KO3FanTKblLLITaPbIHbIH KiPIKTipinreH xbiny peneci 6ap xaHe ew6ip

KOCbIMLLA KOPFfaHbILWTbI KaXeT eTnengi.



9.4 Knemmanbl Kopan KyWi

Knemmansbl kopanTel kagambiMeH 90° 6ypyra 6onagbl (TepT
no3numsChl KapacTblpblfifaH). KeneciHi opbiHAaHbI3:
1. Erep kaxeT 6ornca, MydTaHbIH KanTamacblH afbITbIHbI3.
My TaHbIH ©3iH afblTnaraH XeH.
2. ONeKTp KO3FanTKbILTbl COPFbICbIMEH TapTbiM TypaTblIH
OypaHaanbl WnuibkaHbl WeLiHi3.
3. ONeKTp KO3FanTKbILWTbI KaXXeTTi Kyire 6ypbiHbI3.
4. KanTagaH opHaTbIHbI3 XXaHe LWNNUMbKaHbl MblKTbiNan TapTbiHbI3.
5. MydTaHbIH KanTaMacblH KanTagaH 63 OPHblHA OPHATbIHbI3.
Knemmansl kKopanTblH ilWiHAEr cxemaga KkepceTinreHgen eTin
3NeKTPIiK Xanfaynapabl OpblHAAHbI3.

9.5 XKuinikTi TypneHaiprilwneH nanganaHy pexumi
Grundfos koMNaHUACLIMEH XeTKi3iNeTiH 3NeKTp Ko3ranTKbIWTap

Grundfos koMnaHMACLIMEH XeTKi3ineTiH Ke3-KenreH yw gasanbl
ANEeKTP KO3FanTKbILL XMWiNIKTI TypneHAiprilke xxanfaHa anagsbl.
XKuinikTi TyprneHAaipriw aysicnansl CoTKe OpHaTbINybl THIC.

XKuinikTi TypneHAaipril oHbIH TUNiHE GanaHbICTbl ANEKTP
KO3FaNTKBILUTBIH )KYMbIC icTey 6apbICbiHAaFbl KOTEPiHKi LyAbIH,
cebebi bonybl MymkiH. ByaaH 6acka, xuinikTi TypneHAipriwTi
Xanfayra 6annaHbICTbl ANEKTP KO3FaNTKbILL KEPHEYAIH
LapblKTaTblIFaH MaHAEPIHIH 8cepiHe yLblipanbl.

Grundfos koMnaHusicbl warapambiH 440 B
deliiH2i KOopek kepHeyiHe ecenmenzeH MG 71
xoHe MG 80 munmi asiekmp Ko3fFasimkbiwmapbIH
natidanaHy ke3iHOe (3/1eKmMp KO3FasimKbIWMbIH
mexHUKasblK cunammapbl KepceminzeH

-
gupmarnbiK KecmeciH Kapa), xanray
KrieMMarnapblHbIH opmachkiHa 3J1eKmp
Ko3Fanmkbiwmel 650 B (wapbikmambliiFaH MaH)

JKOFapbl WapblKmambliFaH KepHeydeH
cakmaHObIpambIH KOPFaHbIW Kapacmbipy Kepex.

CoHbiMeH kaTap kepHeyaiH 2000 B/mkcek xbingamabikneH
keTepinyi kesiHge 6acka fa anekTp KosfanTkelwTapasl 1200 B
)KOFapbl LWapbIKTaTblNFaH KEpHEYAEH CaKTaHAbIPY YCbIHbINaabl.
YKofapblga KkepceTinreH kegeprinepai, SFHU WyablH
XKOFapblnaTbifFaH AeHreniH )XaHe KkepHeyaiH 3uaHabl
LuapbIKTaTbIIFaH XXYKTEMECIH XWINiKTi TYpreHAaipril neH anekTp
KO3FanTKbIWTbIH apacbiHa UHAYKTUBTI-CbIibIMAbl CY3TiLll
(LC-cyariw) Kocbln xotofa 6bonaapi.

HakTbl aknapaTtTtap any yLiH, Xuifik Typneraipriutepai Hemece
ANEeKTP KO3FanTKbILWTapAbl XeTKi3yLinepre )yriHiHi3.

Copfbinap 6acka Aa KOMNaHusAnNapAbliH 3NeKTp
KO3FamnTKbIWTapbIMeH XUbIHTbIKTaNnybl MYMKiH:

Cisgepgai Grundfos koMnaHMACEIMEH HEMECE TiKernewn anekTp
KO3FanTKbIWThl JalblHAAYLWbIMEH GannaHbiCynapbiHbI3abl
cypanmbI3.

10. ManpanaHyfa 6epy

Bapnbik Gyibimaap AansbiHAayLwbl-3aybiTTa Kabbingay-trancbipy
cblHafblHaH eTefi. OpHaTy OpHbIHAAFbLI KOCbIMLUIA ChlHAKTap
Tanan eTinMenai.

Copfbl )xynege e3iriHeH xengeTineai, con yakblTTa XxyneaeH
XKOFapbl HYKTeZeri ayaHbl X0 KaxeT. ¥3aK yakbIT 6oibl (6ip
anpax apTblK) TypbIn kanyblHaH KeliH, COpPFbIHbl 6acTankbl icke
Kocap angblHaa, COHbIMEH KaTap icke kocap angblHaa GinikTi
KONMMeH ariHanAabipy kepek. byn y3ak yakbiTTap 601bl Typbin Kany
B©apbicbiHAaFbl OYRNipnik Thifbl3AarblWbIHbIH YKeNeTiH 6eniri
XabbICbIin kanybiMeH 6annaHbICTbl Gonaabl XaHe icke Kocy
yakbITblHAA KaTanama Tbifbl3AarblLLbIHbIH aiHamnybl XaHe
onapablH akaynaHybl MyMKiH.

CopfbIHbI icke Kocap afdblHOa OHbIH iWiHe
JKYMbIC CYUbIKMbIFbIH KyUbIn, ayacbIH WhiFapFaH

XoeH. «Kyprak aliHanbiM» ke3iHOe 6inikmiH
MolibiIHmipekmepi MeH HblFbI30aFbiWmapbi
3aKbIMOaHybl MYMKIH.

Eckepmy

Aya wbIFapyFa apHasFaH caHbliayOblH
6arbimbiHa Ha3ap aydapbiHbi3. LlbirapbinamesiH
cyMeH rnepcoHanodbIH Xapakam asy,
Ko3FanmkblwmblH HeMece XylieHiH 6acka da
KypamMOapbIHbIH 3aKbiMOAaHy Kayini 6ap. blcmbik
cyObI alidan Komapy Ke3iHOe, Kylin Kasayobl
60s10bipMalimbiH wapanapobl KOJ10aHy Kepek.

CopfblHbl NanpanaHyfa eHrisy

1 KbicbiMAbl MarucTpanbaarbl TUEKTI BEHTUIb XKabblk, an
copbIn anaTblH MarucTpanbaarbl TUEKTI BEHTUMb alUbIK.

2 AyaHbl XOlFa apHalnfaH caHblnayabiH OypaHaanbl ThiFbIHbIH
Gypan 6ocaTy xaHe CYMbIKTbIKTbI KYI0 CaHblnaybl apKbiibl
basy kyto.

3 XenpgeTkiw kantamacblHAa HYCKapMeH kepceTinreH
alHanbIMHbIH AYPbIC 6aFbITbiH aHbIKTaY.

4 COprIHbI KOCY XX8He anHanblM 6aFbITbIH TeKcepy.

5 CopfblHbIH 6ackbl 6eniriHeH ayaHbl XXOKFa apHanfaH knanaH
apKbinbl COpFblAaH ayaHbl Xok. Bip yakblTTa KblcbiMAbl
mMarucTpanbfa TUeKTi BeHTUNbAi 6ipwama awy.

6 AyaHbl XOlofFa apHanfaH onepaunsiHbl XXanfacTbipy.
Bip yakbITTa KblCbIMAbl MarucTpanbia TUEKTIi BeHTUNbAI Tafbl
Aa Gipwama auy.

7 CynbIKTbIK ayaHbl XOKfa apHanfaH KnanaH apkbifbl afa
bacTaraH yakbiTTa OHbl Xaby. KelcbiMAbl Marnctpansia
TUEKTi BEHTUNbAi TOMbIK aLly.

Coprbinapabl nangananyfa enrisyaid apbip cankec ke3eRiHaeri
KeckiHai 9-KocbIMwara Kap.

1s-TeH 5 geninri CR, CRI, CRN xaHe 1-geH 5 geniHri
CRE,CRIE, CRNE

Ocbl TUNTEpAETi CoOpFbiNapAbl NaganaHyra eHrisep anabiHaa
OTKi3y BEHTUIH alukaH xeH (18-cyp. kap.). ©Tkidy BeHTuUni
COPFbIHbIH KbICbIMAbI XXOHE COPbIN any XafblHaH anfacTelpaabl,
Oy OHbIH TONTBIPLINY NPOLECiH XeHinaeTeai. Copfbl TypakThbl
TYPAE XYMbIC icTereHae, eTkidy BEHTUMiH xabyfa 6onaabl.

Aya kebipLuekTepi 6ap cymeH xaHe 6 6apaaH TOeMeH XyMbIC
KbICbIMbIMEH NanganaHy 6apbiCbiHAA ©TKi3y BEHTUINIH aLlblK
KangblpFaH XeH.

Erep xyMbIc KbicbiMbl YHeMi 6 6apaaH acaTeiH 6onca, eTkizy
BEHTUNI )abblk 6onybl kepek. OTnece, eTKi3y BEHTUMIHIH,
CaHpblnayblHbIH MaTepuanbl CYMbIKTbIKTbl XbIMKbITYAbIH XOFapbl
XbINAaMAblFbl HOTUXECIHAE To3aabl.

10.1 Binik TbIFbI3AarbIWbIH NanaanaHyfa eHrisy

BinikTi ThiFbI3AaFbIWTBIH XXYMbIC O6eTi avgan Kotapy
CYMbIKTbIFbIMEH MaWnaHaAbl, COHAbIKTAH TbIFbl34afblLL apKbifibl
OCbl CYMbIKTBIKTbIH Bipwiama 6eniri araTblHAbIFbIH KYTKEH XKOH.

CopfblHbl BacTankbl icke kocy 6apbicbiHAa HeMece xaHa binik
ThIfbI3[AafbIlWblH OpHATYy GapbicbiHAa aFy AeHreli KaxeTTire gewiH
TeMeHAEreHLue, XyMbIC icTeyre KanbintacyablH 6enrini 6ip ke3eHi
Tanan eTinegi.

ManganaHyablH KanbiNTbl XXafgannapbiHaa aFaTbiH CYMbIKTbIK
OynaHbln keTeTiH 6onagbl. HoTuxeciHae ary 6onmaabl.
Anarifa KepocuH Tapi3ai CyMbIKTbiKkTap GynaHbin keTnenai.
Ocebinanwa, arynap 6inik TbifbI34afbllLbIHbIH TO3FaHAbIFbIH
6ingipen.
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(Z)1) emiecey

10.2 XapbinbicKa KopfanfaH copfblnapabl
nanpaanaHyfa eHrisep angbiHAaa KocbiMLlua
TeKkcepynep

1. CoprbinbIK acpe2ammabiH Mobbi, caHaMbI XoHe
alimarbl 6. KondaHbiny asickl mapaybiHOa
KepceminzeH depekmepze calikecmiriziH
mekKcepiHi3.

E2ep caHammapbIHbIH alibipMawbibiFbl 60s1ca,
JKapaMObbIFbl MbIM MOMEH.

2. Ko3ranmgbiwmsIH WhbIFbIC Kyambl COPFbIHbIH
manan eminzeH P, MaHiHe calikecminiziH
mekcepiHi3, hupmMarsnbiKk maKkmawaHbl KapaHbI3.

3. CopFbiHbIH pe3eHke 6esikmepiHiH manceipbICKa
calikecmiriziH mekcepiHi3, gpupmanbik
makmauwaHbI Kap.

4. Kamepa xubIHMbIFbIHLIH OCMini2iH MmeKcepiHi3.

5. My¢pmaHbIH KOpfFaHbIW KanmamacbIHbIH iWKi
JXKaFbiHOaFbl 3am6esi2iHi meKcepiHi3.

6. binik epkiH aliHasFaHObIFbIH meKcepiHi3. XKymbic
OeHzesezi MeH kamepachbIHbIH apacbiHOa
MexaHuKanbiK mydinicynep 6osmaybl Kepex.

7. XyteHiH alidan Komapy cylbIKmbifbIHa
MonmbIpPbINFaHObIFbIH XaHe 00aH ayaHbIH
WbIFapbiNiFaHObIFbIH MEeKCepiHi3.

8. KosranmgbiwmsiH aliHanbIM 6aFbIimbIH
mekKcepiHi3, xendemkiw KanmamacbIHOarFbl
JKOFapfbl XafFbIHaH HYCKapObl KapaHbi3.

x 9. Kocapnbil mbirbi3darbiwumsi copfbi (back-to-

back) maHqdanbin anbiHFaH 6osca, kKamepa
2epMemukasiaHFaHObIFbIH MeKCepiHi3.

10. Keneci copsbinap ywiH icke KocyObIH MaHbI30bI
mapmibi KondaHbInNMarnbi:

— MAGdrive copfrbinapbi;

— Kocapsibl mbiFbi30arbiwmbl copFbinap (back-
to-back).

— KocapJibl mMbifbI30aFbIWmbl COPFbiiap
(tandem). HakmbI copfbIHbI KypacmbIpy aHe
natidanaHy 6olbiHwa HycKaybIKmbl
KapaHbI3.

11. XKymbic cylibIKmbIFbIHbIH MeMnepamypach!
CcopFbIHbIH (hupMarbiK makmawacbiHOa
KepceminzeH melisliHwe Xorapbl MoHIHeH (t . )
apmnaraHObIFbIHa KO3 XXeMKi3iHi3.

12. CopFbIHbIH KbI3bin KemmneyiH 60/10bipMaHbI3.
XabbiK bicbipMadarbl XXYMbIC KbI3bIn Kemyoi
mybIHOamybl MyMKiH. CakmaHObIpFbiw Kepi
KnanaHbiMeH 6alinac opHambIHbI3.

13. Keneci xardalinap0da copsbidaH ayaHbl 6ypyobi
Kalimanay Kepek:

— copfbl 6ipa3 yaksim natidanaHbiiiMaraH;

— copFbiOa aya XuHaKkmaJsibin KasiFaH.

10.3 BinikTiH Aapa 6ynipnik Tbifbi3gafbilbl

Ezep Oapa 6ylipsik mbiFbi30arbiuimbl
copfbilapbl mymaHambiH CyUbIKmbIKmapobl
alidan Komapy ywiH KosndaHblnambIH 60Jica,
CcopfbIHbIH alHanachbIH Xemkinikmi
cankbIHOamKblW ayaMeH Kamamamachi3 emy
Kepek. Binik mbiFbi30arblWbIHbIH KabImmbl
JKarOalnapOarbl nalidanaHbinamaiH ary
KapKbIHObINbIFbI XYMbICMbIH 24 caFamsbl iwiHOe
10 M1 memeH.
x Kb130bIpy mypakmbinbiFbIHbIH CbIHBbIObLI
KO3FanimkblwmblH ¢hupManbiK maKkmauwacbIHOa
«T» apnimeH 6enzineHzeH.
Anekmp Ko3ranmKbIWbIHBIH meMnepamypachl
mymaHambIH cylibIKMbIKMbIH 630i2iHeH
mymaHybIHbIH meMmrnepamypacbiHaH meMeH
60J1ybI KEPEK.
Copfbl KypFak aliHalbIMHaH yHeMi memMeH
60J1FaHbl OH.
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11. ManpanaHy

CoprbIHbI iCKe Kocap andbiHOa XXaHe XYMbIC
yaKbimbiHOa cOpFbiOa arysiap XOKMbIFbIHA
Hemece aKay/bifbIHa MeKCepP2eH XOH.
CopfbIHbIH (hupMasiblK maKkmawacbiHOa
KepceminaeH cylibiKmbiKmbiH (t__ )
memnepamypachiH 6apbiHWa apmmbIPYFa XoJ1
x 6epinmelioi.

XapbinbicKka KOpFasiFaH copFbliap YWiH
Kon0aHyObIH apHalibl masanmaphbl calikec
anekmp Ko3ranmibiwbiHa Kypacmbipy xaHe
natidanaHy 6olibiHwa HyckaynbikmaH KapaHbi3
(kemKi3y XubIHMbIfbIHa eHeOi).

XKuinikTi TypneHaipriwimeH xabablkTanvaraH copfblnapfa
6anTaynap Tanan etinmengi.

CRE, CRIE, CRNE copfbinapbiH nanganaHyablH KocbiMLIa
TananTapbl, COHbIMEH KaTap 6anTaynap 6oiblHWa TananTtap
Tenkyxat, KypacTblpy xaHe naniganaHy 6ovblHWa Hyckaynblkka
cavikec KocbiMliaza KenTipinreH (KeTKi3y XXUbIHTbIFbIHA Kipeai).

12. TexHUKanbIK KbI3MeT KepceTy

KipikTipinreH xwinikTi TypneHaipriwTi copsbinapbiHbiH (CRE,
CRIE, CRNE) TexHukanblk KbI3MeT KepceTyrnepi Typanbl
KocbIMLIa aknapaTt TenkyxaT, KypacTblpy xaHe navganaHy
GonbIHLWa Hyckaynblkka cakec KocbiMwapaa kenTipineai.

Eckepmne

TexHukKanbIK KbI3Mem kepcemy 6olbiHwa
XyMbicmapObl 6acmap andbiHOa COPFbIHbI
mokmamy, xenideH anieKkmp KopeziH axbipamy
JKOHe copfbIHbIH caHKyusinaHb6araH Hemece
ke30delicoK Kalima KOCbl1ybIHbIH MyMKiHOI2iH
6o0s10bIpMalimbiH wapanapobl Kabbinday Kepek.
Byn xxymbicmapOdbl mek 6inikmeHoipinzeH
nepcoHasndap opbiHOaybl Kepek!

To3aH 60olbIHWa KOpFaHbIWbIMEH XXapblJbICKa
[ Kopfay »xab0bIfbiH nalidanaHy 6apbicbiHOa

6emmepdi maszapmyOdbIH ke3eHOinizi kemiHe
alibiHa 6ip pemmeH kem 605IMay bl Kepek, an
mo3aHHbIH KalbIHObIFbI 5 MM-0eH acnaybl Kepex.

CopfblHbIH MONbIHTIPEKTEPI MeH Binik Thifbl3Aarbllbl TEXHUKANbIK
KbI3MeT eTynepai Tanan eTnenai.

OneKTp KO3FanTKbILWbIHbIH MOWbIHTIPEKTEPI

KbicbIMabl Mal WenekTepiMeH xabablKkTanmvaraH anekTp
KO3FanTKblLLTapbl TEXHUKAMbIK KbI3MET eTynepai Tanan etneai.

Erep copfbiHbIH 3NEKTP KO3FanTKbILLTapbl KbiCbIMAbI Mal
LwenekTepiMmeH xabablkTanatelH 6onca, Kytofa geniHriHiH Kyrima
HerisiHge 6asy 6anKnTbiH KOHCUCTEHTTIK Mannayabl KonaaHy
kepek. XenaeTkil KaknarbiHAafFbl HyCKaynapabl KapaHbl3.

Erep copfbiHbIH ke3eHaik 60C Typbin Kanynapbl 6 agaH acaTtbiH
6orca, copfbiHbl axblpaTap angbiHaa MOWbIHTIpEKTEPAi Marnan
any kepek.

TemeHAe KenTipinreH kectere can KO3FranTKbIL MOMbIHTIpEKTEPIH
KopLuaraH opTaHblH TemnepaTypacbkiHa 6anaHeICTbl anMacTbipy
Hemece Mannay kepek. KecTe eki noncTi Ko3ranTKbilTapra
apHanfaH. MoWbIHTIpeKTi anmacTblpfaHgarbl aTkapblnifaH
XKYMbICTbIH CafaTbl TEK YCbIHbICTA KOPCETINreH.



AnekTp MoWbIHTIpeKTi anMacTbIpyAblH
KO3FanTKbIWbIHbIH KkeseHAiniri
TUNTIK enwempaepi [nanpanaHy caraTTapsbli]
[xBT] 40°C 45°C 50°C 55°C 60°C
0,37 - 0,75 18000 - - - -
11-75 20000 15500 12500 10000 7500
AnekTp AneKTp KO3FanTKbIWbIHbIH TUNTIK
KO3FanTKbIWbIHbIH enwemaepi
TUNTIK enwempaepi [nanpganaHy caraTTapbli]
[xBT] 40°C 45°C 50°C 55°C 60°C
11-18,5 4500 3400 2500 1700 1100
22 4000 3100 2300 1500 1000
30-55 4000 3000 2000 1500 -
75 2000 1500 1000 500 -

4 nontcCTi Ko3FanTKbILWTapFa apHanfaH yakblT aparnbifbl 4 MOMOCTI
KO3FanTKblLLKa KapaFaHaa eki ece y3blH.

Erep koplwaraH opTaHblH TemnepaTtypacbl 40 °C TemeH 6onca,
MonbiHTipekTepai 40 °C yLWiH kenTipinreH keseHainirimeH
anmacTbipy/Mannay Kepek.

13. lcTeH whbiFapy

CR, CRI, CRN, CRE,CRIE CRNE copfbinapblH nanganaHygaH
LWblFapy YLWiH, Xeninik axblpaTKplWThl «AXbIpaTynbl» KyniHe
aybICThIPY KaxeT.

Keninik axblpaTKbllKa AeiiH opHanackaH 6apnblk anekTpnik
Xeninep yHemi kepHey acTbiHAa Typagbl. CoHAbIKTaH KababIKTbiH,
Ke34eNCOoK HeMeCe pyKCaTChbl3 KOCbINybIHbIH, angblH any yLUiH,
XKeninik axblpaTKblLLTbl 6rI0KTan Tactay Kepek.

14. TemeH TemnepaTtypagaH Kopfay

TemeH TemnepaTyparnbl ke3eHae KongaHblnaTblH COpFblapaaH
onapablH 3akbIMAaHYbIH TyablpMay YLUiH, CYyNbIKTbIK KOTapbin
KYMbINbIN anbiHybl kepek. CopfblAaH XYMbIC CYMbIKTbIFbIH
KOTapbIN Ky YLUiH, COpFbl HeridiHaeri 6ackbl 6eniri MeH KoTaphbin
Kyl caHblnayblHaH ayaHbl X0lfa apHanfaH caHbinayably
GypaHaanb! TbifblHbIH Bypan 6ocaTbiHbI3.

Eckepmne

AyaHbl wbiFapyfa apHanfaH caHblnay
6arbimbIHa Ha3ap ayOapbIHbI3.
lNepcoHandapdbiHy xapakKam aJjy, cy WblFambiH
JKylle KO3FalImKbIWbIHbLIH HeMece 6ackKa
KOMMNoHeHMmepiHiH 3aKkbiMOaHy Kayni 6ap.
blcmbik cydbI atidan komapy xar0alibiHOa Xudin
KanyblH 60on0bipMalimsbiH wapanapobl Kabbinday
Kepex.

CopfblHbI icke kocap anfbliHAA ayaHbl XOKFa apHanfaH
caHbinayabliH 6ypaHaarnbl ThiFbIHbIH BypaHbl3 KaHe KoTapbin Ky
caHbinayblHblH 6ypaHaanb! ThifbIHbIH OPHbIHA OPHATbIHbI3.

1s-TeH 5 geninri CR, CRI, CRN xaHe 1-geH 5 neniHri
CRE,CRIE, CRNE

KoTapbin Kyt caHblinayblHblH KEPTIKTi TbIfbIHbIH OPHbIHA OpHaTap
anablHAa eTkidy BeHTuni Ty6iHe aewiH 6ypan 6ocaTbin anbiHbI3.
18-cyp. kap.

I KoTapbin Kyto ThIfblHbI "
' ©TKi3y BeHTuUniI

F3
y
TMON 1243 4007

18-cyp. ©TKi3y BEHTUMNIMEH KOTaphbin Ky CaHblnayblHbIH ThIFbIHbI.

KoTapsbin Kyto caHblnayblHbliH KEPTIKTi ThIfbIHbIH BYpaHbl3 XaHe
YIIKEH inMe COMbIHAbI TapTbiHbI3. OTKi3y BEHTUINIH TapThIHbI3.

15. TexHUKanbIK cunaTTamanap

KipikTipinreH xuinikTi TypnengipriwTi copfbinapbiHbiH (RE,
CRIE,CRNE) kocbIMLIa TexHUKanblk AepekTepi Tenkyxar,
KypacTbipy xxeHe nanpanaHy 6oibliHLWa HycKkayrblkka Calkec
KocbiMwaga (KeTKi3inim XublHTbIFbIHA KipeAi) KenTipinreH.

KopluaraH opTaHbIH TeMnepaTypachl XXaHe TeHi3 AeHrehiHeH
ouikTiri
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0,37 - 0,55 Grundfos MG - +40 1000
0,75-22 Grundfos MG IE3 +60 3500
30-75 Siemens IE3 +55 2750

Erep KopLuaraH opTaHblH TemnepaTtypachkl MeiniHLe Xofapbl
MOHAi apTTbipaTbiH 6o5ca HeMece aNeKkTp KO3FanTKbILWbl
MYMKIHAIK MOHIHEH XoFapbl opHaTbInFaH 6onca, anekTp
KO3FanTKbILLbIHbIH )XYKTEMECi OHbIH KbI3bIN KETY Kayni
TyblHAAYbIHaH TonblK 6onMaybl kepek. Kbi3bin keTy KopLuaFaH
OpTaHbIH TbIM XOfapbl TeMnepaTypacblHbliH cangapbl Hemece
TOMEH ThIFbI3AbIK canaapbl, COHAbIKTaH ayaHblH, XeTKimMikci3
cankblHAaTy kabineTiHeH 60nybl MyMKiH.

MyHpaaw xargannapaa anekTp Ko3FanTKblWbIHbIH aca YrKeH
KyaTblH KONAaHy KaxeTTiniri TyblHA4aybl MyMKiH.
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19-cyp. OnNeKkTp KO3FanTKbILWbIHbIH KyaTbl TeMnepaTypa/TeHi3
OeHreniHiy ounikTirine 6annaHbICTbl

29

Kaszakwa (KZ)



(Z)1) emiecey

3neKTp KO3FanTKblWbIHbIH 3ﬂeKTp KO3FaNTKbIWbIH

AiK. K[igr?' AaublHOayWbl
1 0,37 - 0,55 MG
0,37 - 22 MGE
2 0,75 - 22 MG
3 30-75 Siemens
Mbican

19-cyp. kepceTinreH |IE3 anekTp KO3FanTKbIWbIHbIH XYKTEMECI
KopLiaraH opTaHbiH 70 °C Temnepatypachl 6apbiCbl HOMUHaNAbI
WbIFbIC KyaTbliHaH 89% fOewiH TemeHaeTinyi kepek. Erep copfbl
TeHi3 aeHreriHeH 4750 meTp OunikTiriHge opHaTbinfFaH 6onca,
3MNeKTP KO3FanTKbILWbIHbIH XYKTEeMeCi HOMUHaNAb! WbIFbIC
KyaTblHaH 89% pewniH ToemeHAeTINreH.

ApTTbIpbINY MEH MeWMiHLLE XOFapbl TemnepaTypa XoHe TeHi3
OeHreriHeH MevniHLwe Xofapbl OUMIKTiriHAe HOMUHaNAbl KyaTTTbl

TeMeHaeTy koadhduumneHTTepiH ynranty kepek (0,89 x 0,89 = 0,79).

40 °C xorapbl 601ambIH KOpwaraH opmaHbIH
memnepamypacbi 6apbicbiHOa 31eKmp

KOo3Fa/imKblwmapbiHbIH MOUbIHMipekmepiHe
mexHUKabIK KbI3Mem Kepcemy mypaJsibl
aknapammabl 12. TexHukasnblK KbI3Mem Kepcemy
mapayblHaH KapaHbI3.

Anpan KoTapy CyMbIKTbIfbIHbIH TEeMNepaTypachbl

YKyMbIC CyMbIKTbIFbIHBIH TeMMepaTypackl MEH MENIiHLLEe Xofapbl
nanganaHyablH MyMKIHAIK KbICbIMbl apacbiHAarbl ©3apa
6arnaHblic 2-KocbiMuwada KenTipinreH.

Amaynsbi meliniHwe xofapbl nalidanaHyobiH

Hyckay MYMKIHOIK KbICbIMbI MEH memnepamypachbi mekK
CoOpfFbiFa )xamaobl.

BinikTi ThIFbI3gayfa apHanfaH XXyMbIC CYWbIKTbIFbIHbIH,
MelniHLLIe XXoFapbl MyMKiH 60MnaTbIH XYMbIC KbICbIMbl MeH
Temnepartypachbl

lNapamempnep ma3sa cy MeH Mmy30an KasyodaH

Hyckay cakmaHObipambIH KypamoapbiHaH mypambiH Cy
YWiH KenmipinaeH.

1s-teH 20 geniH CR,CRI, CRN xaHe 32-geH 150 genid CR, CRN.
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20-cyp. PykcaTt eTinreH menniHwe Xofapbl XYMbIC KbICbIMbl
XKOHE XKYMbIC CYMbIKTbIFbIHBIH TEMNepaTypachl

TeMnepaTypaHbIH

BinikTin KosranTkbiww MeWniHLe XoFapbl
cTaHAapTThl
[kBT] AnanasoHbl
ThIfbI3AarbilWbl [°C]
HQQE 0,37 -45 -40 °C-peH +120 °C genin
HBQE 55-75 0 °C-peH +120 °C pgeniH
HQQV 0,37 - 45 -20 °C-peH +90 °C peliin
HBQV 55-75 0 °C-peH +90 °C geMniH

ERDM, HxxE pe3eHke 6enwektepimeH H Tuningeri 6inik
Thifbi3garbiwbiMeH CRI xaHe CRN copfbinapsbl eH kebi 15 MuHyT
iwiHae 150 °C TemnepaTypacbiHAafFbl CYNbIKTbIFbIMEH
KypacTeipmanbicbi3 xyfbiwka (CIP) xaTtagpl.
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+120 °C xoFapbl memnepamypaodarbl

cylibIKmbIKMbI atidan komapy Kke3eHOiK Wybl
oKy cebebi 6os1ybl xaHe 6inikmiy 6yuipnik

mbIFbI30aFbiWbIH KbiICKapmybl MYMKiH.

CR, CRI, CRN copfbinapbl 120 °C xofapbl TemnepaTtypagafbl
CYMbIKTBIFbIH y3aK yaKbIT aingan koTapyfa apHanfaH.

Kipyaeri menniHwe TOMEH KbiCbIM
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21-cyp. CR copfbICbIMEH aLlblK Xyne

MeTpgaeri «H» copbin anyAblH MewniHLe )Xofapbl BuikTiriH keneci

Typae ecenteyre 6onagbi:

H=p,x10,2-NPSH-H,-H, -H,

P, = Bapparbl aTMocdepanbik KbiCbiM
(ATmocdepansbik kbicbiM 1 6apFa TeH 6onbin
KabblngaHybl MYMKiH).
p, *abblk Xylienepae 6apaa aiTbinfaH xyenepaeri
KbicbIMAbl Oingipeni.

NPSH = NPSH napameTpi («kaBUTaunsnblk Kocankpl
GenweriHiH» ykcacbl) ataynbl 6epinic 6apbicbiHAa
NPSN kucbiFbiMeH aHblkTanagbl (1-KocbiMwaHbl Kap.).

H = [JaMbITbINaTbIH COpFblaarbl MenniHLe xofapbl 6epinic
BapbicbliHAa KYLWTiH MeTpAeri copbin anaTtbiH
mMarucTpaniHaeri ynkenic )xoranTtynapbl.

H, = Kyw meTpiHAeri kaHblkkaH Oy KbiCbIMbIl, 6-KOChiMwadaH
Kap.

t, = XKyMbIC CYMbIKTbIFbIHBIH, TEMMEpaTypachl.

H, = KbICbIMHbIH Keninai menniHwe TeMeH Kopbl Kipyae

KywTiH 0,5 meTpiHe TeH.

Erep ecentenreH «H» mMaHi oH 6omnca, copfbl COpbIn anyablH,
MenniHwe xofapbl «H» meTp GumikTiri 6apbicbiHAa XYMbIC icTeln
anagpl.

Erep ecentenreH «H» maHi Tepic 6onca, kipyaeri mennidwe
TOMEH pyKcaT eTifnreH KbICbIM KYLWTiH «H» meTpiHe TeH 6onaabl.
«H» KyLWiHiH ecenTenreH MaHi COpFbIHbIH BapnbIK XXYMbIC iCTey
yakbITbIHAA XOFapblaa KepceTinreH doopmynara cankec
COpPFbIHbIH, KYMbIC iCTey KabineTiH kKaMTaMachI3 eTeTiH LWweriHae
Konaaybl Kepek.

Mpumep

p, = 16ap.

Copfbl Tvni: CR 15, 50 Iu.

Bepinic: 15 m3/car.

NPSN (7-kocbiMwadarbl puarpaMmagaH ansiHagbl).
KbICbIMHBIH 1,1 MeTpi.

KbicbIMHbIH H, = 3,0 meTpi.

CynbIKTbIK TeMnepaTypacsl: +60 °C.

H, (6-KocbIMIackiHaH anbiHabl). KbiCbiMHbIH 2,1 MeTpi.
H=p,x10,2-NPSN-H, -H_ -H_[KbicbiM MmeTpriepi].
H=1x10,2-11-3,0-2,1-0,5- 3,5 KbiCbIM METPiI.

Byn copfbIHbIH, XyMbICbl 6apbICbiHAA KbICbIMHBIH 3,5 M apTbiK
6onmanTbiH copbin any GuikTiri kKamTamachI3 eTinegai.

Byn kbicbiMFa cenkec kenegi: 3,5 x 0,0981 = 0,343 6ap.

klMa-Fa ecenTenreH KbiCbiM: 3,5x9,81=34,3«la.



Kipyneri meiniHwe xofapbl KbiCbIM

3-KocbIMLWaaarbl kecTeae Kipyaeri KbICbIMHbIH MeWiniHLLIe XXoFapbl
MYMKIHAIK MOHi KenTipinreH. Ananga Kipygeri HakTbl KbICbIM MeH
MeWiniHLLIe XOfapbl KbICbIMHbIH, (LUbIFbIHHBIH 6onmaybiHAa)
comarnblk MaHi 2-KocbiMwada KenTipinreH MaHAepAeH acnaybl
Kepek.

Copfbl MaHHeH 1,5 ece apTaTbIH KbICbIM aCcTbiHAA CbiHaNaabl,
3-KocbIMwaHbI Kap.

MewnniHwe TemMeH 6epinic

KbI3bIn KeTy KayniHAe KkepceTinreH MmenniHwe a3 MoHiHeH TeMeH
GepiniciHiH MaHiHAEe copfbiHbl NanganaHbay kepek.

Anpgan KoTapy CyMbIKTbIFbIHbIH TeMnepaTypacbiHa 6annaHbICTbl
OHbIH HOMUHanNAbl MoHiHEH nanbi3gapaa 6epiniciHii MenniHwe
TOMEH MaHi KepCeTiNnreH.
----= aya cankblHAay Tik KOWbINFaH TbifbI3AayblLLNEeH CopFblnap
YLUiH.
Qmin
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22-cyp. MenniHwe TemeH 6epinic

Coprbl KbicbIMObI Ma2ucmpasboa XabbIK

Hasap . b
inmekmi eenmune 6apbicbiHOa
natidanaHblIMaybl Kepek.

OneKTp XKababIFbIHbLIH AepeKTepi

Ko3ranTKbILWTbIH TEXHUKaMNbIK AepeKkTepiMeH prpmanbik
TakTallaHbl Kap.

KocbInbIm xuiniri

Ko3fanTKbIWTbIH TUNTIK
enwemi

CaraTbIHa icke KOCbINyAblH
MeWsliHLWe XOoFapbl CaHbl

0,37-neH 2,2 kBT penin 200 KocbInbIM

3-TeH 4 kBT penin 100 kocCbInbIM

5,5-11 kBT 50 kocbInbIM
15-22 kBT 40 KoCblnbIM
30 kBT 100 KoCbIfnbIM
37-55 kBT 75 KOCbINbIM
75 kBT 50 KocCbINnbIM

CRE, CRIE, CRNE copfbinapblHblH 3MeKTp KO3fanTKbiTapbl
6onblHIWa aknapaT HyCKayrblkka kKocbiMIwaaa KenTipinreH.
Onwemaepi MeH canMarbl

Ornwemaepi: 4-KocbiMwaHbl Kap.

Canmarbl: Opay Hemece kaTanorTtafbl 3aT6enriciH Kkap.
ObIObICTLIK KbICbIM AeHreui

5-KocbIMwachkiHaH Kap.

KopluaraH opTaHbIH YCbIHbINFaH TeMnepaTtypachl
ManpanaHy npoueciHae:

+ M. -20 °C;

* M.k, +40 °C (cunaTTamMaHbl LWeKTeyci3);

AyaHblH KaTbICTbl binFanabinbifbl - M.K. 95%.

120 °C-0aH apmbiK 6apbIHWa ofapbl
memnepamypadarbl cylUblIKmbIKMbI atioan
Komapyfra apHaJsiFaH copfbliap «air-cooled top»
ayameH casikbiIHOamambIH Mbifbl30aFbIWNneH
(kapbinbicKa Kayinmi emec opaJsiap ywiH) Hemece
«tandem» muniHoezai mbiFbi30arbiWbIMeH
(kapblinbicKa Kayinmi opmasnap ywiH)
JXKab0bIKmanybl Kepek.
MyHOdall xardalinapda xyy cylUblKmbIFbIHbIH
x memnepamypachl xaHe wblfbiHbl «CR, CRI, CRN
- Kocapnbl meirbizdarbiw (tandem)» Tenkyxam,
Kypacmabipy xoHe nalidanaHy 6olbiHwa
HYCKaynbIKKa ()Kemki3y XubIHmbIfbIHa Kipedi)
coalikec KocbiMwada kenmipinzeH cunambiHa
calikec 6051ybl Kepek.
Xyy cylibIKmbifbIHbIH WhIFbIHbI MEH
memnepamypachbiHbIH calikecminieiHe mekcepy
JKayankepuwiniai natidanaHywsl ylibiMFa muecini.

16. AKaynbIKTbIH anablH any XXaHe X0t

7,5 kBT Hemece ofaH apTblK KyaTblHAaFbl COPFbiNapabl XeHAeyai
nanganaHy opHbIHAA XYPridy YCbiHbINaAbl. bapnblk KaxeTTi
KeTepy xabablkTapbl AarbiHOANYbI KEPEK.

Ezep copfbl ynaHObIpambIH Hemece yibl

cylibiIKmbIKMapobI aydapbin Komapy ywiH
KonodaHblnFaH 6oJica, oHOa 6y copFbli
nacmaHraH den ecenmenedi.

MyHaam xxafganga cepBuUCTIK KbI3MeT kepceTyre apbip TancbipbiC
6epy GapbiCcbiHAa angan koTapy CyMblKTbIFbl Typarbl HAKTbI
aknapar YCbIHY Kepek.

Erep myHaan aknapat 6epinmereH xarganga Grundfos compmacsl
CEePBUCTIK KbIBMET KepceTyai XypridyaeH 6ac Tapta anagbi.

CopfblHbl KanTapyFa b6alinaHbiCTbl MyMKiH 6onaTbiH
LWbIFbIHAAPAbI XXOHENTYLWi keTepea,.

Kocankbl 6enweKkTepiHiH XUbIHTbIFbl

CR, CRI, CRN, CRE, CRIE, CRNE TexHukanblk KblaMmeT
KepceTyre apHarnfaH XubIHTbIFbI Typarnbl aknaparTbl
www.grundfos.com (Grundfos Product Center) canTelHaH Hemece
CepsucTik OpTanbikTapaaH Tabyra 6onaabl.

Eckepmne

Knemmansbik KkopanmbiH KaKnarbiH wewep
andbiHOa HeMece CopFbiHbI 6esileKkmep
andbiHOa KOpekK KepHeyiH copFblOaH
moJsibiFbIMeH aXbipamy kepek. CoOpfbIHbI
PYKcamchbi3 HeMece ke3delicok Kalima Kocy
MyYMKiHOi2iH 60n10bIpMalimbIH wapanapobl
Kabblnday Kepek.
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(Z)1) emiecey

Akaynbik Cebebi AKaynbIKTbl X0
1. OnekTp KO3fFanTKbiwbl @) Ko3FanTKbIWTbIH 9MEKTP KOPEri XOK. OneKTp KoperiH icke Kocy.
icKe KOCbIfTFaHHaH KeniH, b) Carra a 3 P— Carra a anvac
KYMbIC iCTeMeii. ) KTaHAbIPFbILTAP KbI3bIM KETKEH. KTaHAbIPFbILUTaAPAbl anmacTblpy.
C) OneKTp KO3FanTKblLLbIHbIH KOPFaHbILL OneKkTp KO3FanTKbILWbIHbIH KOpFay aBTOMaTbIH KanTa
aBTOMaThl iCKe KOCbINAbl. icke Kocy.
d) Kblny KOpFaHbILWbI iCKe KOCbINAbl. XKbIny KopFaHbILWbIH KanTa Kocy.
e) Tywicynep Hemece KOMMYyTupney ConeHoup Ty#icynepi Hemece LapfbICbiH anmacTbIpy.
KYPbINFLICLIHbIH, LLAPFbICH aKaynbl.
f) Backapy >yWeciHiH cakTaHObIpFbILUTapb Backapy makcaTbIH XxeHAaey.
akaynbl
g) OnekTp KOo3FanTKbIUTaphbl akayrbl. OneKTp KO3FanTKbIWbIH anMacTbIpy.
2. Icke KocKaHHaH KeliH a) CakTaHAblpfbllW/KOpFaHbIW aBTOMAaThl Kbi3bin  CakTaHObIPFbIWThI anMacTblipy/ KOpFaHbIW aBTOMaTbIH
GipAeH KopFaHbILL KETKEH. KOCY.
aBToMaThHl b) KosranTkpbilw KOpFaHbILWbIHBIH @aBTOMaTbIHbIH,  KO3FanTKbIL aBTOMaTbl KOPFaHbILLbIHbIH TYAiCynepiH
opeiHAanansl. Tyricynepi akaynbl. anmacTbipy.
c) Kabenb KocbINnbiMbl 8MCi3AeHreH Hemece BekiTneHi TapTy Hemece kabenb xanfacTbIpblnbIMbIH
3aKbIMAaHFaH. anMacTbIpy.
d) OnekTp KO3FanTKbIWbIHBbIH OpaMbl akayribl. OneKTp KO3FanTKbIWbIH anMacTbIpy.
e) CopfblHbIH MexaHukanblk 6rokTanysbl. CopfblHbl 6nokTaH 6ocarty.
f) OnekTp KO3FanTKbIWbIHBIH KOPFaHbILL KopfaHbIlWw aBTOMaTbIHbIH AYPbIC OPHATLINbIMbIH
aBTOMaTbl TbIM TOMEH MaHre peTTenreH opblHAay.
HemMece OHbIH XXYMbIC Anana3oHbl kaTe
TaHganfaH.
3. KosranTKblWTbIH a) JnekTp KO3FanTKblLUbIHbIH KOPFaHbILL KopfaHbIWw aBTOMaTbIHbIH AYPbIC OPHATbINbIMbIH
KOpFaHbILLl aBTOMaThl aBTOMaTbl TbIM TOMEH MOHre peTTenreH opblHAay.
yakpIT eTe Kene. HeMece OHblH XXYMbIC Anana3oHbl KaTe
TaHganfaH.
b) YakbIT eTe kene xeni kepHeyi TbiM TOMeH OneKTp KoperiHiH XeniciH Tekcepy.
Tycegai.
4. KopraHbiw aBTOMaThl a) 1a),b),d), e)xoeHe F) TapmarbiHaa
Kocynbl, ananga copfbl KepceTinreH cebenTtepai Tekcepy.
XKYMbIC icTeMenai.
5. CopfblHbIH TYpaKCbI3 a) Copfblfa KipicTe TbiM TOMEH KbICbIM COpFbIHbIH COPbIM any XafblHaH CYMbIKTbIH AEHreniH
eHAipimainiri 6ap. (kaBuTaums KayinTiniri). Tekcepy.
b) CopbIn anatbliH MarncTpanb Hemece Copfbl Copbin anatblH MarucTpanbfi Hemece COpFbiHbl
nactaHybIMeH GiTenin KanfaH. Tasapry.
c) Copfbl ayaHbl copbin anagpl. CopfbIHbIH COpPbIM any )afblHaH CYMbIKTbIH AEHreniH
Tekcepy.
6. Coprbl xymbic icTengi, a) Copbin anartbiH MarncTpanb HeMece CopfFbl Copbin anatblH MarucTparnbfi Hemece COpFbIHbI
ananpa cy bepinici xok. nanmMeH bitenren. Tasapry.
b) Kabbingay Hemece Kkepi knanaH xabblk kKyniHae Kabbingay Hemece kepi knanaHHbIH Calikec
GriokTanfaH. XeHAeynepiH opbiHAay.
c) CopbIn anatblH XeniHiH 6iTenyiHiH awbinybl.  Copbin any xeniciHae cankec xxeHaeynepai opbiHAAy.
d) Copbin anatblH Xxenigeri Hemece copfblgafbl  COpFbIHbIH COPbIN any afblHaH CYMbIKTbIH, AEHremiH
aya. TeKkcepy.
e) CopfblHbl axblpaTKaHHaH KeliH Kepi 6aFbiTTa  ONeKTp KO3FanTKbILWbIHbIH aiiHanbiM GaFbiTbiH 63repTy.
anHanagbl.
7. AXblpaTblnfaHHaH a) CopbIn anatbiH XeniHiH 6iTenyi awbinybl. Copbin any xeniciHae caiikec xeHaeynepai opbiHAay.
KeuiH, copfbl Kepi b A - 6 6 - ~
BarbiTTa aliHaNaab. ) Akaynbl Kepi Hemece kabblngay knanatsbil. Kabbingay Hewmece kepi knanaHHbIH calkec
XeHaeynepiH opbiHAay.
8. bBinik Tbifbl3aafbIWbIH a) binikTi BinikTi TEIFbI3AaFbILW akaynapsbl. Binik TbifbI34afFbIWbIH anMacTbIpy.
6ocarty.
9. Wywingap. a) KasuTtauus. COpfbIHbIH COPbIN any XafblHaH CYMbIKTbIH AeHreniH
Tekcepy.
b) Copfbl 6iniriHiH KaTe kyiiHeH 6oc emec Copfbl GiniriHiH KOHABIPFBICBIH AYPbIC peTTeYy.
COpPFbIHbI anHanAapIpy (ynkenicke kegepri). 7-KocbiMwada KepceTinreHaen eTin, peTTey
opblHAanaabl.
c) Kuinik TypneHAiprilwiMeH XybIMC pPeXuUMi. 9.5 Xuinikmi mypneHdipeaiwimeH natidanaHy pexumi

TapayblH kap.
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17. BynbiMAabl Kaaere xapaTy

LWekTi KynAain Herisri enwemaepi 6onbin TabbinaTeiHAAP:

1. XeHOey Hemece aybICTbIpy kKapacTblpblnmaraH 0ip Hemece
OipHelle Kypamaac 6enikTepaiH iCTeH WbIfybl;

2. nanganaHyablH 93KOHOMUKanNbIK TUIMCi3airiHe anbin keneTiH
XeHaeyre XaHe TEeXHUKanbIK KbI3MeT KepceTyre
WbIFbIHAAPAbIK YIIFatobl.

AtanfaH xabblK, COHbIMEH kKaTap, TopanTap MeH benwektep
3KOMNOrnsa canacblHAa XeprinikTi 3aHHamanbIK TananTapfa cankec
XWHanybl XaHe kafere xapaTblnybl TUiC.

18. JanbiHpaywbl. KbiaMeTTik Mep3imi

HavibiHgaywbi:

Grundfos Holding A/S KoHuepHi,

Poul Due Jensens Vej 7, DK-8850 Bjerringbro, JaHnsa*

* HaKTbl 4arblHOAyLWbl €N XababIKThiH, (hvpManblk TaKkTawacbiHaa
KepCeTiNnreH.

HavbiHaaywbeiMeH ekineTTi TynFa/imnopTaywbi**:
«MpyHadoc Mctpa» XKAK

143581, Mackey obnbickl, VicTpa ayaaHbl,
Maeno-Cno6opack a/k, Jlewkoso aybinbl, 188-yn
** UMMNOPTThIK )XabablKka KaTbICTbl kKepceTinai.
Pecewpge xacanfaH xababikTaynap yLuiH:
OanbiHoayLwbl:

«Mpynadoc Uctpar XKAK

143581, Mackey obneickl, VicTpa ayaaHbl,
MaBno-Cno6opack a/k, NlewkoBo aybinbl, 188-yi

YKababIKTbIH KbI3aMeTTik Mep3iMi 10 Xbingbl Kypanabl.

TexHukanblk e3repictep 60nybl MyMKiH.
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MpunoxeHue 1.

NPSH

BbicoTa cTon6a XuAKocTU NoA BcacbiBakOLWUM I'IanyGKOM*

CR 10, CRI 10, CRN 10

o H CR 1s, CRI 1s, CRN 1s o H
ika) | v ] 50 Iy kna | [v] ] ‘
6
] ] / 40— 4 50 My
504 5 i B
40 _ 4 i / 30— 3
30— 3 | / 20 2 ] A
20— 2 [ — B 1 //
1 1+ 10— 1 ——
10— 1 © | L — ©
] | 3 ] 3
00— 0 T T T T T T T T :; 0o—10 T T T :
00 02 04 06 08 10 12 QM) 8 0 2 4 6 8 10 12 QM) 8
I T T T T I T T T T I T T T T I T T T T I T T 8 I T T T T I T T T T I T T T T I T T T T I T T 8
0.0 0.1 0.2 0.3 Q[n/c] = 0 1 2 3 4Q[n/c] Z
0 H CR 1,CRI1,CRN 1 b H CR 15, CRI 15, CRN 15
[kMa] | [M] | [kMa]{ [m] |
40— 4 50— 5
4 i 40_’ . 1 50Ty
30 3 50Ty ] i /
1 / 30 3 /
20— 2 1 h /
i | / 20— 2 //
10 1 ,/ o 14 —
[
0— 0 T T T T T T T T ; 0— 0 T T T T T T T T T T T T T ;
00 04 08 12 16 20 24 QM) 8 0 2 4 6 8 10 12 14 16 18 20 22 Q[m3u] s
I T T T I T T T I T T T I T T T I T 8 I T 1 T 7T I UL I T 1 17T I T 1 17T I T 1 T 7T I T 1 T 7T I T 1 17T I T 8
0.0 0.2 0.4 0.6 Q[n/c] g 0 1 2 3 4 5 6 Qlnkc] £
0 H CR 3,CRI3,CRN3 b Y CR 20, CRI 20, CRN 20
ixna] | m] ixMal-| m] ] ‘
60— ¢ 50 My
40— 4 4
i i 50— 5
50 I 1 4
30— 3 4 40— 4 /
20 2 %0 ] 8 i //
1 1 20— 2
10— 1 — | 1] //
| ] o 104 1+ — o
o o ; - - u:> 0o— 0 T T T T T T T T g
0.0 0.8 16 24 3.2 4.0 QM) s 0 4 8 12 16 20 24 28  Qw] 2
I T T T I T T T I T T T I T T T 8 I T T T I T T T I T T T I T T T I T T T I 8
0.0 0.4 0.8 1.2 Q|n/c] Z 0 2 4 6 8 Qln/e] g
o H CR 5, CRI5, CRN 5 p H CR 32, CRN 32
[kPa] | [m] [kMa]l [m] ] I
| 70— 7 50 My —
07 4 60— g /
1 A 50y 167 /
304 3 / 507 5 /
R E / 40— 4
20— 2 / 1 . /
= 30 3 /
1 7 . 20— 2 /
10— 1 ] ] ~
| 11 o | 10— 1 o
3 1 . 3
0— 0 T T T T T T T T T T ; 0—0 T T T T T T T T T T T “_"
0o 1 2 3 4 5 6 7 8 QmwA 2 0 4 8 12 16 20 24 28 32 36 QM 2
I T T T I T T T I T T T I T T T I T T T I T T T I T T T [s2) I T T T I T T T I T T T I T T T I T T T I T T T I [s2)
o o
0.0 0.4 0.8 1.2 16 2.0 2.4 Qn/c] 2 0 2 4 6 8 10 Qo Z

34



0 H CR 45, CRN 45
xMald ) | ‘ ‘
07 5 50 My |
40— 4 /
304 3 /
20— 2
i j |~
10— 1
Yol
] ] 3
O_ 0 T T T T T T T T T T T T T :
0 5 10 15 20 25 30 35 40 45 50 55 Q[m%y] 8
I T 11 I T 171 I T 171 I T 11 I T 11 I T 11 I T 171 I T 11 I T 171 I 8
0 2 4 6 8 10 12 14 16Q[n/] Z
o H CR 64, CRN 64
«nalH ] | \ I
60— ¢ 50Ty |
50 - 5 /
{7 /
40— 4 /
30 3
20— 2] T
. . /
10— 1 E— —] o
. 4+ [=}
n
0— 0 T T T T T T T T T T ;
0 10 20 30 40 50 60 70 80 Q[m%M] §
I T T T T I T T T T I T T T T I T T T T I T T T T I T T 8
0 5 10 15 20 Q[nlc] Z
b H CR 90, CRN 90
(K| v \
1 67 50 My
50 5 /
40— 44 /
30 3 7
20— 2 1
i i L~
10— 1 ©
b 1 3
0o— 0 T T T T T T T T T T T T :
0 10 20 30 40 50 60 70 80 90 100 QM) 8
I T 1 171 I T 1 T 71 I T 1 T 71 I T 1 171 I T 1 T 71 I T 1 171 I T 11 8
0 5 10 15 20 25 Qln/cl Z
p H CR 120, CRN 120
[kMa] | [m] ‘
100 — _|
i 10 ] 50y
80— 8 //
60— & ///
40— 4 [
i i /
20— 2 —]
] ©
] ] S
00— 0 T T T T T T T T T 2
0 20 40 60 80 100 120 140  Q[m¥] 5
I T T T T I T T T T I T T T T I T T T T I T T T T I g
0 10 20 30 40 Qln/c] Z
p H CR 150, CRN 150
[kMa] | [m]
100 — 10
80— o 50Ty
60— 6
] i
| //
40— 4 —
i j |
20— 2
1, :
0o— 0 T T T T T T T T T T g
0 20 40 60 80 100 120 140 160 Q[m] s
I T T T T I T T T T I T T T T I T T T T I T T T T I T T g
0 10 20 30 40 Qn/c] g

* B cnyyae noctaBku Hacoca cnel ucnonHeHus Low NPSH kpusble xapaktepucTuk 6yayT umeTb opyrom Bua.
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MpunoxeHue 2.

MakcumanbHO gonyctumoe pabouee aaBneHue / inana3oH Temnepatyp paboyen XKUgkoctu

PJE - CLAMP - CA - UNION
DIN - FGJ

Pa6ouee Temn-pa Pa6oyee Temn-pa
naBrieHne nepekay. XuaKocTu DaBrneHue nepekay. XXUAKOCTU
CR, CRI, CRN 1s 16 6ap -20°C ... +120 °C 25 bap -20°C ... +120 °C
CR, CRI,CRN 1 16 6ap -20°C ... +120 °C 25 bap -20°C ... +120 °C
CR, CRI,CRN 3 16 6ap -20 °C ... +120 °C 25 6ap -20°C ... +120 °C
CR, CRI,CRN 5 16 Gap -20°C ... +120 °C 25 6ap -20 °C ... +120 °C
CR, CRI 10-1 > 10-16 16 6ap -20 °C ... +120 °C 16 6ap -20 °C ... +120 °C
CR, CRI 10-17 > 10-22 - - 25 bap -20°C ... +120 °C
CRN 10 - - 25 bap -20°C ... +120 °C
CR, CRI 15-1 > 15-7 10 6ap -20°C ... +120 °C -
CR, CRI 15-1 - 15-10 - - 16 6ap -20°C ... +120 °C
CR, CRI 15-12 > 15-17 - - 25 bap -20°C ... +120 °C
CRN 15 - - 25 bap -20°C ... +120 °C
CR, CRI 20-1 > 20-7 10 6ap -20°C ... +120 °C -
CR, CRI 20-1 > 20-10 - - 16 6ap -20°C ... +120 °C
50Ty CR, CRI 20-12 > 20-17 - - 25 6ap -20°C ... +120 °C
CRN 20 - - 25 bap -20°C ... +120 °C
CR, CRN 32-1-1 > 32-7 - - 16 6ap -30°C ... +120 °C
CR, CRN 32-8-2 > 32-14 - - 30 6ap -30°C ... +120 °C
CR, CRN 45-1-1 > 45-5 - - 16 6ap -30°C ... +120 °C
CR, CRN 45-6-2 - 45-11 - - 30 6ap -30°C ... +120 °C
CR, CRN 45-12-2 > 45-13-2 - - 33 6ap -30°C ... +120 °C
CR, CRN 64-1-1 > 64-5 - 16 6ap -30°C ... +120 °C
CR, CRN 64-6-2 > 64-8-1 - 30 6ap -30°C ... +120 °C
CR, CRN 90-1-1 > 90-4 - 16 6ap -30°C ... +120 °C
CR, CRN 90-5-2 - 90-6 - 30 6ap -30°C ... +120 °C
CR, CRN 120 - 30 6ap -30°C ... +120 °C
CR, CRN 150 - 30 6ap -30°C ... +120 °C
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MpunoxeHwue 3.

MakcumanbHoe gaBneHue Ha Bxoge ansi CR, CRI n CRN*

50 Ny,

CR, CRI, CRN 1s

MpunoxeHus

CR, CRI, CRN 1s-2 > CR, CRI, CRN 1s-36 10 6ap
CR, CRI, CRN 1

CR, CRI,CRN 1-2 - CR, CRI, CRN 1-36 10 6ap
CR, CRI, CRN 3

CR, CRI, CRN 3-2 - CR, CRI, CRN 3-29 10 6ap
CR, CRI, CRN 3-31 > CR, CRI, CRN 3-36 15 6ap
CR, CRI, CRN 5

CR, CRI, CRN 5-2 - CR, CRI, CRN 5-16 10 6ap
CR, CRI, CRN 5-18 - CR, CRI, CRN 5-36 15 6ap
CR, CRI, CRN 10

CR, CRI, CRN 10-1 - CR, CRI, CRN 10-6 8 bap
CR, CRI, CRN 10-7 - CR, CRI, CRN 10-22 10 6ap
CR, CRI, CRN 15

CR, CRI, CRN 15-1 - CR, CRI, CRN 15-3 8 6ap
CR, CRI, CRN 15-4 - CR, CRI, CRN 15-17 10 6ap

CR, CRI, CRN 20

CR, CRI, CRN 20-1 > CR, CRI, CRN 20-3 8 6ap
CR, CRI, CRN 20-4 > CR, CRI, CRN 20-17 10 6ap
CR, CRN 32

CR, CRN 32-1-1 - CR, CRN 32-4 4 6ap
CR, CRN 32-5-2 - CR, CRN 32-10 10 Gap
CR, CRN 32-11-2 > CR, CRN 32-14 15 6ap
CR, CRN 45

CR, CRN 45-1-1 - CR, CRN 45-2 4 6ap
CR, CRN 45-3-2 - CR, CRN 45-5 10 Gap
CR, CRN 45-6-2 - CR, CRN 45-13-2 15 6ap
CR, CRN 64

CR, CRN 64-1-1 - CR, CRN 64-2-2 4 6ap
CR, CRN 64-2-1 - CR, CRN 64-4-2 10 Gap
CR, CRN 64-4-1 - CR, CRN 64-8-1 15 6ap
CR, CRN 90

CR, CRN 90-1-1 - CR, CRN 90-1 4 6ap
CR, CRN 90-2-2 - CR, CRN 90-3-2 10 Gap
CR,CRN90-3 - CR, CRN 90-6 15 6ap
CR, CRN 120

CR, CRN 120-1 - CR, CRN 120-2-1 10 6ap
CR, CRN 120-2 - CR, CRN 120-5-1 15 Gap
CR, CRN 120-6-1 - CR, CRN 120-7 20 6ap
CR, CRN 150

CR, CRN 150-1-1 - CR, CRN 150-1 10 6ap
CR, CRN 150-2-1 - CR, CRN 150-4-1 15 Gap
CR, CRN 150-5-2 > CR, CRN 150-6 20 6ap

* B cnyyae nocTaBku Hacoca cnew, UCNofTHEHUs €O
BCTPOEHHbIM NOALUNMHUKOBLIM hlaHLLEM 3HAaYEHUS BXOOHOTO
OaBneHus byoyT MMeTb Apyrue 3HaYeHus.
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MpunoxeHue 4.

Pa3mepbl HacocoB

PJE CLAMP - FlexiClamp UNION DIN - FGJ

OBan

BHumaHue

38

€6€€ 9522 00NL

4x0

€6€€ G5¢¢ O0NL

=
[=]

€ -

Sl
H
€6€E€ ¥522 00NL

al

H
£68€ £522 00NL

=)

H
£65€ 2522 00NL

Eé]

|

-l

I
H
£6€€ 1522 00NL

%ﬂ‘

jusi
—]

L

Tun Hacoca I}L

, B B, o
[Mm]  [mMm]  [Mm]  [mm]

1
[Mm]

H DN
[mMm]

L
[Mm]

H D
[mm]  [G]

L
[mm]

H D L H D L H D
[vvm] [Rp] [vm] [vm]  [mm]  [mm]  [mMm]  [mm]

L
[mwm]

olo|lo|lolo|la|lolo|DQ]eo|R]o|Qo|s|t|v|s |||t |0|0]|0|®
===~~~ |=|=|=]|+
- - -
o|lo|lo|lo|lo|lo|lo|lo|o|w|w|ow|w|w|ow|o|~|=|—=|[—|o0|o|~|a ||«
Jdld|[d|d|d|d|d|d|w| || |vw|FT|o(dg|w|o|lo|loa(T|(T|N|IN|IN|N
Nl ||| ||| |A|d|d|Ad ||| |[d || |d || |||
olo|lo|lo|lo|lo|lo|lo|lvw|lv|v|fv v ojlo|lw|wW|O|lOw|o|lo|lo|lo|lo|o
—l=l=]=|=|=
© |0 |w|® |0 | |®|® S| T |©|©o|©|O|n|n|o|0 |0 |o
||| ||| ||| ||| |V |V |N [N [N || |D|D|?
vwlolvo|lvw|o|lv|lo|lw|o|low|lo|lw|lo|lwm ||l ||| |< |2 |
| |F BT |O|F|B|IN|O|K|[o|KN|o|ld|dN|F|w|T|(w|o|o|x |||
-l ||| ||| ||~ |d|-|d|d|d|ad|d|d|[d|qd | |D|[D|D|®
olo|lo|lo|o|lo|lo|lo|lo|lo|lo|lo|lo|o|lo|lo|o|lo|o|lo|lo|o|w|w|w|w
o|lo|o|co|o|o|oc|o|m|e|lo|d|®|o|RIR|dg|d|ad|o|(d | |N|N|INK|[N
===~ |~ |~|~|~||||=|| || |||«
NN RN B YR YR R
DIV DDV D0 |V |o|lo|lo|lojlo|lolv|(v|o|o|8|8[8|8|L|VY|KR|L
ﬁ g g g g g g g T|¥ | O b|w|L]|©|jo|o |0 |2(2|2|2 NN |IN N
wlw| olo|lo|lo|lo|lo|o|lo|lo|o
wiwvlviviwv v v v/ o|lo|lo|lo|o|o
~NINININ|ININ|N|N|o|lo|ad|o|d|a|(2|2 T |JF T (F|JF(F|R|[0|0|©
olo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lo|lojlo|w|v|lv| v i olo|lo|lo|lo|o
LI IO LD 0| 0|c|lc(d|o|ld|V|C|@|@|©|0|0|®D|®0|0 |0
dld|[d|d|d|d|(d ||| ||| oo ool o|o|lo|o|o
' ] ' o ' o ' o ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
glolgltgllgle e ]
© © © ©
1 g ' g 1 g 1 g 1 1 1 1 1 1 ] 1 ] 1 1 1 1 [ 1 1 1 1
\ 8 \ g \ % , % , % . ‘L‘?) . ‘u?) . . ' \ ' , ' \ ' \ ' ,
. UO) . S . L% \ L% , 8 . 8 . 8 . ' ' . ' \ ' . ' \ ' ,
o o o o o o o
' © ' © ' [{e]} 1 © 1 o 1 o 1 o 1 1 1 1 1 [ 1 1 1 1 1 1
- - - - Y « ~
o o o o — — —
el v lal la] s s s e ] ]
< < < < © © ©
, uo) , 8 \ % \ % . 8 . 8 . 8 . ' ' , ' , ' , f \ ' \
o o o o - — —
' — ' — ' — ' — ' © ' © | o ' ' ' ' ' ! ' ' ' ' ' '
o o o o Y 1Y N
[ e I T I = ‘U_) vl e ] ' \ . \ . \ | ) | ' | '
gl gl gl lgl gl gl gl || [ 1 L ] ] | ]
o o o o o o o
© | © | © | © e o o ' ' ' | ' ' ' ' ' ' ' ' '
- et - - N « «
) o 0 o
- - ) 1) - - I
z z z =z =z z =z o o
o o o o o o o N 0 < olo|d|o|®
n | O (&) (&) O|lo(O|lwL|([O|lo|O|a || v |¥Y a9 o |W | |1
| S-S | S| S| S| SN[ S ozt z|le|z|o|lz||z]~|=
x| |c ||| |c|E|xc|f|c ||| |xc|C|c|(f|c|E|c| || c|E|x|E
ojojloj0O|l0Oj0O|j0O|O|]O|lOj0O|O|0O|0OjO0O|O|lO|j0O|O|0O|0OjO0O|JO|O|O|O

Mydgpbma FlexiClamp He sienissemcsi camocmosimesibHbIM rnpucoeduHeHUeM u mpebyem & 6osibWUHCMEe cily4Yyaees
dornoJsIHUMesIbHO20 3J1eMeHma, K KomopoMy 3ameM fMpucoeGUHSIOMCSI omeemHbie Yacmu.




MpunoxeHwue 5.

YpoBeHb 3BYKOBOrO AaBreHUsl AN HACOCOB, CHabGXeHHbIX

asuratensmu «FpyHadoc»

50 Ny
AnekTpoaBUratenb —
[kBT] Lpa
[dB(A)]
0.37 50
0.55 50
0.75 50
1.1 52
1.5 54
2.2 54
3.0 55
4.0 62
5.5 60
7.5 60
11 60
15 60
18.5 60
22 66
30 71
37 71
45 71
55 71
75 73

MpunoxeHwue 6.

[aBneHue HacbIlWeHHbIX NapoB Boabl (Hv) npu pabouen

Temnepartype xuakocTtu (tm)»

tm
(°C)
190+
180
170+
160
1504

140

1304

120

110+

100+

90

80

704

60

50

40

304

20

15,0
13,0

2,0
1.5
H1.,0
0.8

0,4
0,3

0,1

TMO2 7445 3503
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MpunoxeHue 7.

KOcTupoBka nonoxeHus

A

M6 - 13 Nm
M8 - 31 Nm
M10 - 62 Nm
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KOcTupoBka nonoxeHusi MmycThl ans HacocoB CR, CRI, CRN 10, 151 20
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KOcTupoBka nonoxeHus My Tbl Ansi HacocoB CR, CRN 32, 45, 64 1 90

<

MpunoxeHus

009€ vvic LOWL

00€€ 8286 LOWL

009€ 9v 12 LOWL
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KOcTupoBka nonoxeHus mycTbl ans HacocoB CR, CRN 120 u 150

BUHaXouundl]
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MpunoxeHue 8.

C6opoyHasa MHcTpykumsa ansa HacocoB CR, CRI,CRN 1,3 un 5

MpunoxeHus

3 12 39

€0¥€ G570 CONL
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C6opoyHas nHcTpykuusa anst HacocoB CR, CRI, CRN 10, 15 1 20

BUHaXouundl]
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C6opoyHas MHCTpykumsa ans HacocoB CR, CRN 32, 45, 64 n 90
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C6opoyHas nHcTpykuus ans HacocoB CR, CRN 120 u 150
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BUHaXouundl]

OnucaHMe KOMMNOHEHTOB

KypamaapbiHbIH cunaThbl

Ne nosnuumn OnucaHwue

1

[MpoMeXyToYHbIN chnaHel,

Ne

alKblHgamMaga

Cunatbl

1

Apanblk epHeMeK

1a PoHapb

2 [onoBHas YacTb Hacoca

3 BepxHss kamepa

3a Kamepa 6e3 LieneBoro ynnoTHeHns

4 Kamepa B cbope

4a Kamepa ¢ nogLmnH1KoBbIM KOJIbLIOM

5a Kamepa B cbope

6 OcHoBaHue

6a CTOnOpHbLIN WTUPT

6d Hanpasnstolias nnuTa ans onopbl/nansl
69 [MNoALWwmnnHMKOBOE KObLO

7 3aLlMTHBIN KOXYX

7a BUHT

8 MydTa B cbope

9 BUHT

10 LinnnHgpuyeckun wtndt

18 BVHT BEHTUNALUNOHHOIO OTBEPCTUSA

19 3arnywka

21 3arnywka

23 3arnywka

25 3arnywka cIMBHOro oTBEPCTUS

26 CTsikHOM 6onT
26a CTskHasa neHTa
26b BuHT
26¢ Llanba

28 BuHT
28a BuHT

31 BuHT
32a Llan6a

35 BUHT

36 [anka
36a lanka

37 YNnoTHUTeNbHOE KOMbLO KPYrioro ceyeHuns/

npoknagka

38 YNnoTHUTeNbHOE KOMbLO KPYrNoro ceyeHus
38a YNNOoTHUTENbHOE KOMbLO KPYroro cevyeHums
44 [eTtanb BcacbiBatoLel nonoctu B cbope
45 LLlenesoe ynnoTtHeHne
45a LLleneBoe ynnotHeHue B cbope

47 KonbLo nogwmnHuka
47a MoAWNNHUK C «NOBOAKOM»
47b Bpawatuieecs KonbLo NOAWNNHUKA
47c BTynka
47d CTonopHoe KonbLo
47e CTonopHoe KosbLo

48 lanka Ansa 3aXMMHOWN BTYNKK

49 Paboyee koneco
49a Pa6oyee koneco
49b PaszxuMHas BTynka
49¢ AHTUDPUKLNOHHOE KOSbLO

51 Ban Hacoca

55 Koxyx

56 [nuta-ocHoBaHne
56a [nuTa-ocHoBaHue
56¢ BuHT
56d LUlanba

57 YNNOoTHUTENbHOE KOMbLO KPYroro cev4eHuns
58 BasoBas getanb ynnoTHeHus Bana
58a BuHT

60 MpyxuHa

61 [MpyXnHa TopLEeBOro ynioTHEHUS

62 CTOnopHoe KonbLo

64 [pomexyToyHas BTysKa
64a [pomexyToyHas BTyrka
64c LLnuuesas 3axxMMmHas runb3a
64d [NpomexyToyHas BTyrKa

65 basoBas getanb LWeneBoro ynnoTHeHus
66 Llanba
66a Llan6a
66b CronopHas wanba

67 [anka

69 [MpomexyToyHas BTynka

76 drpmeHHas Tabnuyka ¢ TEXHNYECKNUMHn

napameTpamu

100 YNnoTHUTeNbHOE KOMbLO KPYrNoro ceyeHus
105 YnnoTHeHne Bana
201 dnaHey,
203 CTonopHoe KosbLo
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1a LLam

2 CopfblHbIH 6ackbl 6eniri

3 YKofapfbl kKamepa

3a YKapbIKTbIK ThIfbI34afblLLCbI3 Kamepa

4 Kypamparbl kamepa

4a MOWBIHTIPEKTI WbIFbIPLWbLIKTHI KaMepa

5a Kypamgafbl kamepa

6 Heris

6a CTonopnbik WTUPT

6d Tipey/TabaH ywiH 6afbiTTanfaH TakTa

69 MOWbIHTIPEKTI WbIfblpLUbIK

7 KopfaHblIWw KanTamachl

7a BbypaHga

8 Kypampgafrbl mydTa

9 BbypaHga

10 LunnuHgpni wtndt

18 XKenpgeTkiw caHbinaybiHbiH OypaHaach!

19 Biteyiw

21 Biteyiw

23 Biteyiww

25 KoTapbin Ky caHblnayblHbIH GiTeyilui

26 TapTna 6ypaHga
26a TapTna Tacna
26b BypaHga
26¢ Lllan6a

28 BypaHga
28a bypaHga

31 BypaHga
32a LLlan6a

35 BypaHga

36 CoMblIH
36a CoMbIH

37 [eHrenek KUbINbIC/TOCEMHIH TbiIfbl3AafblLU

LUbIFbIPLUbIFbI

38 [eHrenek KMbinbIC Thifbl34afbll WbIFbIPLUbIFbI
38a [leHrenek KublNbIC Thifbl3AafblLL LbIFbIPLIbIFbI
44 Kypampgarbl copbin any KyblCblHbIH GenLueri
45 YKapbIKTbIK ThIfbl34afblLL
45a Kypamparbl )XapblKTblK TbIfbl34afblLL

47 MoOWbIHTIpEK LbIFbIPLUbIFbI
47a «KeTeKTi» MONbIHTIpEK
47b MoWbIHTIpEKTiH aiHanmanb! WhIfblpLUbIfbl
47c TbIfbIH
47d CTonopnbl WbIfbIPLUbIK
47e CTonopnbl WhIFbIPLUbIK

48 KbICKbILL TOnkenepre apHanfaH COMbIH

49 XKymbic AeHreneri
49a YKymbIc geHreneri
49b BocaTaTblH ThIfblH
49c Ppukaumsira Kapcbl WbIFbIPLbIK

51 Copfbl biniri

55 Kantama

56 TakTa-Heri3
56a TakTa-Heri3
56¢ BbypaHaa
56d Lllan6a

57 [eHrenek KMbInbIC Thifbl3AarbllbIHbIH WhIFbIPLUbIFLI
58 Binik Teifbl3aarblllbliHbIH 6a3ansik benweri
58a BypaHga

60 Cepinne

61 Bywipnik Tbifbi3garbilw cepinneci

62 CTonopnblK WbIFbIPLUbIK

64 ApanblK TbifblH
64a ApanbIK TbIfbIH
64c LLnunuanbl KbiCKbIL rMnb3a
64d ApanbIK TbIfblH

65 YKapbIKTblK Thifbl3gafbllblHbIH 6a3anblk 6enweri
66 Lanba
66a Lllan6a
66b CTtonopnsbl wawba

67 CoMbIH

69 ApanblK TbIfblH

76 TexHukanblk napameTprnepimeH upmManbIK

TakTawa

100 [eHrenek KMblnbiC TbifbI34afblLLbIHbIH, LbIFbIPLUbIFbI
105 Binik ThIfbl3gafblLLbI
201 EpHemek
203 CTonopnblK LWbIFbIPLUbIK
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Ex

RU

Hacockl CR, CRI, CRN, CRE, CRIE, CRNE
cepTudMLMPOBaHbl HA COOTBETCTBME
TpeboBaHNAM TEXHUYECKNX PerfiaMeHToB
TamoxeHHoro coto3a «O 6eszonacHocTH
HWM3KOBONBTHOrO 060PYAOBaAHNA»

(TP TC 004/2011), «O 6e3onacHOCT! MaLLWH 1
o6opynoBanusy (TP TC 010/2011),
«OneKTpoMarHuTHasi CoBMeCTMMOCTb
TexHnyeckux cpeacts» (TP TC 020/2011).
CepTudukart cooTBeTCTBUSA:

Ne TC RU C-DK.AM30.B.01172 cpok gencrtensa oo
08.12.2019 .

[ina HacocoB, N3roToBMneHHbIX B Poccuu:

Hacocbl CR, CRI, CRN, CRE, CRIE, CRNE
cepTUdULMPOBaHbI HAa COOTBETCTBYE
TpeboBaHUSIM TEXHUYECKUX PETNaMEHTOB
TamoxeHHoro coto3a «O 6esonacHocTu
HU3KOBONLTHOrO o6opynoBaHus» (TP TC 004/2011),
«O b6e3onacHOCTM MaLwmH 1 060pyaoBaHMSA»

(TP TC 010/2011), «3nekTpomarHuTHas
COBMECTUMOCTb TEXHUYECKUX CPEeACTBY

(TP TC 020/2011).

CepTudukat cooTBETCTBUS:

Ne TC RU C-RU.AM30.B.01071, cpok aencteus Ao
09.11.2019 r.

Hacochkl n3rotoBneHbl B COOTBETCTBUM C

TY 3631-001-59379130-2005.

Hacocbl CR, CRI, CRN, CRT cepTuduunpoBaHbl
Ha cooTBeTCTBME TpeboBaHNAM TEXHUYECKOTO
pernameHTa TaMOXeHHOro coto3a «O
6e3onacHocTn obopyaoBaHust Ans paboTbl BO
B3pbIBOONacHbIx cpegax» (TP TC 012/2011).
CepTudmkat cooTBETCTBUS:

Ne TC RU C-DK.'608.B.00347 cpok gencramsa oo
20.05.2019r.

WcTpa, 9 nekabps 2014 r.

KZ

CR, CRI, CRN, CRE, CRIE, CRNE copfbinapsi
KeneH OpafblHbiH «TOEMEH BOMNbLTThI
XabablKkTapablH Kayincisairi Typanbi»

(TP TC 004/2011), «MawmnHanap meH
xabablkTapablH Kayincisairi Typanbi»

(TP TC 010/2011), «TexHuKanblk 3aTTapAblH,
AMEeKTPIi MarHUTTIK COMKECTInNiri»

(TP TC 020/2011) TexHUKanblk pernameHTTepPiHiH
TananTtapblHa cenkecTiniri ceptudumkaTtTanabl.
CalikecTik cepTudukaTbl:

Ne TC RU C-DK.AM30.B.01172 xxapamablnbIk
mMep3imi 08.12.2019 xbinFa aewiH.

Pecevige pavbiHaanfaH copfbinap yLUiH:

CR, CRI, CRN, CRE, CRIE, CRNE copfbinapbl
KeneH OpafbiHblH, «TOeMeH BOMbTThI XabablkTapablH
kayinciagiri Typanbi» (TP TC 004/2011),
«MawumHanap mMeH xabablKkTapAblH kayincisairi
Typanei» (TP TC 010/2011), «TexHuKanbik
3aTTapAblH 3NEKTPNi MarHUTTIK COMKECTINIri»

(TP TC 020/2011) TexHUkanblk pernameHTTepiHiH
TanantapblHa CaKecTiniri cepTudukaTTanabl.
CoankecTik cepTudukaThbl:

Ne TC RU C-DK.AM30.B.01071 »xapamabinbik
mep3imi 09.11.2019 xbinFa gemix.

Coprbinap TY 3631-001-59379130-2005 caiikec
pavibiHaanabl.

CR, CRI, CRN, CRT, copfbinapbl KegeH
OparbiHblH «XKapbinbicka KayinTi opTanapaa
XKYMbIC iCTeyre apHanfaH xxabablkTapablh
kayincisgiri Typansi» (TP TC 012/2011)
TEXHUKanbIK pernaMeHTTepiHiH TananTapbiHa
couiKecTiniri cepTudunkaTTangsl.

CollkecTik cepTudukaThbl:

Ne TC RU C-DK.I'B08.B.00347 »xxapamabinblk
mMep3imi 20.05.2019 xbinFa geniH.

KacaTkuHa B. B.
PykoBogutens otaena kayectsa,
3KOMOrMM 1 oXpaHbl Tpyaa
OOO INpynadoc Nctpa, Poccus
143581, MockoBckasi obnacTb,
McTpuHckuia panoH,
aep. Ilewkoso, 4.188



Poccuinckasa ®egepaums

00O lpyHadoc

111024, r. Mockea,

¥Yn. ABmamotopHas, . 10, kopn.2, 10 aTax,
oduc XXV. busHec-LeHTp «ABnannasa»
Ten.: (+7) 495 564-88-00, 737-30-00

dakc: (+7) 495 564-88-11

E-mail:

grundfos.moscow@grundfos.com

Pecny6nuka Benapycb

dununan OO0 lMpyHadoc B MuHcke
220125, r. MuHck,

yn. WadapHsaHckas, 11, od. 56,
BL, «MopT»

Ten.: +7 (375 17) 286-39-72/73
dakc: 7 (375 17) 286-39-71

E-mail:

minsk@grundfos.com

Pecny6nuka Ka3zaxctaH
pyHAdoc KasaxctaH XKLC
KasakctaH Pecnybnukachl,
KZ-050010 Anmartsbl K.,
Kek-Tebe wwarbiH ayaaHsbl,
KbI3-XKibek keweci, 7

Ten.: (+7) 727 227-98-54
dakc: (+7) 727 239-65-70
E-mail:
kazakhstan@grundfos.com
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