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BBog Hacoca B akcnnyaTauuio
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Beog Hacoca B 3KCnsyaTauuio

1

3anopHbI BEHTWUMb B HAMOPHOW MarmcTpanu 3akpbiTb, @ 3anopHbIN
BEHTWNb BO BCaCbIBaOLLEN MarucTpanu oTKpbITb.

2

OTBepHyTb pe3b6oByto NPpobKy OTBEPCTUS AN yAaneHns Bo3ayxa u
MeZeHHO 3anuTb KWAKOCTb. YCTaHOBUTL Ha MECTO NPOGKY Ans Bbinycka
BO3[yXa W NPOYHO 3aTsHYTh.

3

OnpefenuTb NpaBUNbHOE HanpaeneHne BpalleHusi, ykasaHHOe CTPEnKow
Ha KOXyXe BEHTUNSTOpA.

4

BkntounThe Hacoc 1 NpoBepuTL HanpaeneHe BpalleHus. B cnyyae ecnu
HanpasrneHve BpalleHUs Bana af1eKTpoABUraTens OTiM4aeTcs ot
YKa3aHHOTO Ha KOXYXe, MOMeHsATb NoAcoeanHeHne ga3s B KNeMHom
KopobKke.

5

YaanuTb ©3 Hacoca BO3dyx Yepes knanaH Ansa yaaneHus Bo3gyxa B
ronoBHoM YyactTu Hacoca. O4HOBPEMEHHO HEMHOTO OTKPbITb 3aMOPHbIi
BEHTWMNb B HANOPHOW MarucTpanu.

6

MpogomkaTb onepauuio yaanexHns so3ayxa. OQHOBPEMEHHO eLle HEMHOTo
NPUOTKPbITL 3aMOpHbIA BEHTUIb B HANOPHOW MarucTpanu.

7

Koraa »UAKoCTb HAaYHET BbiTeKaTb Yepes3 KnanaH Ans yaaneHus Bo3ayxa,
3aKpbITb €ro. MoMHOCTbI0 OTKPbITh 3aMOPHbIV BEHTUIb B HANOPHON
marucTpanu.

8

[anee cmoTpuTe MHpopmaumio Ha cTp. 9.
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1. YKa3aHusa no TexXxHMKe 6e30nacHoOCTH

1.1 O6wmne cBeaeHun

MacnopT, PykoBOACTBO MO MOHTaXy W aKcnnyaTauuu, ganee no
TEKCTY - PYKOBOACTBO, COAEPXKMT NPUHLMNMANbHBIE YKa3aHus,
KOTOpble JOMKHbI BbINOMHATLCSA NPU MOHTaXe, dKCnnyatauum n
TEeXHUYeckom obcnyxusanHun. MoaTomy nepes MOHTaXoM 1
BBOZOM B 3KCMyaTaLWo OHM 06513aTENbHO AOIKHbI BbITh
U3y4YeHbl COOTBETCTBYIOLLMM OBCIYXKMBAIOLWMM NEPCOHANoM Unu
notpebutenem. PykoBOACTBO AOMKHO NOCTOSIHHO HAXOAUTLCS Ha
MecTe aKcnryartauuv o6opynoBaHus.

Heobxogmmo cobniogaTb He Tonbko 0bwue TpeboBaHns no
TexHuke 6e3onacHocTu, NpuBeAeHHbIE B pasgene "YkasaHus
no TexHuke 6eszonacHocTn", HO U cneuunanbHble yKa3aHus No
TexHuke GesonacHoCTW, NPUBOAMMbIE B APYIUX pasgenax.

1.2 3HayeHue CUMBOJIOB U Hagnucen

Yka3aHusi no mexHuke 6e3onacHocmu,
codepxauwjuecsi 8 aHHOM pykoeodcmee o
06cy)KuBaHUI U MOHMaxXy, HeebINnoJIHeHUe
KOMOPbIX MOXem rnoeJsie4db onacHble 051 XU3HU
u 30opoebs ardeli nocnedcmeusi, cneyuasabHO
ommeyYyeHbl 06WUM 3HaKOM oracHocmu o
cmaHdapmy DIN 4844-W9.

3mom cumeon ebl Halideme psidoM ¢
yKa3aHusiMu rno mexHuke 6esonacHocmu,

HeebINnosIHeHUe KOMmopbiX Mo)xem ebl38amb
omka3 o6opydoeaHusi, a makxe e2o
noepexoeHue.

Psdom ¢ amum cumeosiom Haxodsimcs
pekomMeHOayuu unu ykaszaHusi, obnezs4arouue
pabomy u obecnequsaroujue HaleXHyo
aKkcnnyamayuro obopydoeaHusi.
YkasaHusl, noMeLLeHHble HenoCPEACTBEHHO Ha obopynoBaHuy,
Hanpumep:
* CcTpesika, ykasblBawllas HanpasrieHne BpaLlieHus,
+ o6o3HayeHue HanopHoro naTpybka Ans nogauun
nepekaynBaemon cpeapl,

[OOIMKHbI cobntogaTbes B 06593aTeNIbHOM MOPSIAKE U COXPaHATLCS
TakK, YToObl X MOXHO BbINIO NpoYMTaTh B NIOGON MOMEHT.

1.3 KBanudukaumusa n obyvyeHmne o6cnyxuBaroLero
nepcoHana

[MepcoHan, BbINOMHSOLWNIA IKCNyaTauuio, TeEXHNYeckoe
obcnyxuBaHWe 1 KOHTPOSbHbIE OCMOTPBI, @ TakkKe MOHTaX
o6opynoBaHUS [OMKEH UMETb COOTBETCTBYHOLLYIO BbINOMTHAEMOMN
paboTte kBanudukauuio. Kpyr BonpocoB, 3a KOTOpble NepcoHan
HeceT OTBETCTBEHHOCTb W KOTOPbIE OH AOIMKEH KOHTPONUPOBaTh,
a Takke obnacTb ero KoMrneTeHLMN [OIMKHbI TOYHO ONpeaenaTbes
notpebutenem.

1.4 OnacHble nocneAcTBUA HecobGnoaeHUs yKkasaHUn
no TexHUKe 6e3onacHoOCTH

HecobniogeHune ykasaHuin no TexHuke 6e30nacHOCTM MOXeT
nosrneyb 3a cobomn Kak onacHele NOcNeAcTBUS ANS 300POBbS U
XW3HM YenoBeka, Tak U co3aaTb ONacHOCTb AN OKpyXKatoLen
cpenbl n obopygosaHusa. HecobniopaeHve ykasaHuin Mo TEXHUKe
6e30nacHOCTM MOXET Takxke NPUBECTU K aHHYNMPOBAHUIO BCEX
rapaHTUNHbIX 0653aTenbCTB NO BO3MELLEHMIO yuepba.

B yacTHocTu, HecobnogeHne TpeboBaHN TEXHWKN
6€e30MacHOCTM MOXET, HanprMep, Bbl3BaThb:

* 0TKa3 BaxxHenwmnx PyHKuMn obopyaosaHus;

*  HeAeWCTBEHHOCTb NpeanucaHHbIX METOA0B TEXHUYECKOro
06CnyXMBaHUS U PEMOHTA;

* OMacHyl cuUTyauuio Ansi 300POBbs U XU3HW NepcoHana
BCNEACTBME BO3AEUCTBUS SNEKTPUYECKUX NN MEXAHUYECKNX
dakTopos.



1.5 BbinonHeHue paboT ¢ cobnogeHneM TeXHUKU
6e3onacHocTH

Mpw BbINONHEHWUM paboT AOMKHBLI COONOAAaTLCS NPpUBEAEHHbIE

B AJAHHOM PYKOBOACTBE MO MOHTaXy M 3KCnnyaTauuu ykaszaHus
no TexHuke 6e30MacHOCTU, CYLLECTBYHOLWME HaLMOHalNbHbIe
npeanucaHnsa no TexHuke 6esonacHocTu, a Takke nobble
BHYTPEHHWE NpeanuncaHns no BbINOMHEHMIO paboT, akcnyaTauum
obopynoBaHusl U TexHWKe Ge3onacHoOCTH, AeACTBYOWME Y
notpebutens.

1.6 Yka3zaHuA no TexHUKe 6e3onacHocTu Ans
notpe6uTtens unu obcnyxuearoLlero nepcoHana

+ 3anpeLleHo 4eMOHTMPOBaTh UMEKLMNECS 3aLnTHbIE
orpaxxaeHuns nNoABUXKHbIX Y3M0B 1 AeTanen, ecnu
obopynoBaHue HaxoAWUTCA B 3KCMyaTayuu.

* Heobxoanmo MCKNoYnTb BO3MOXHOCTb BO3HUKHOBEHMS
0NacHOCTU, CBA3AHHOW C aneKkTpoaHepruen (bonee nogpobHo
cMOTpu, Hanpumep, npeanucadms VDE n MecTHbIX
3HeprocHabxalLmx NpeanpusaTui).

1.7 Yka3aHuA No TexHUKe 6e3onacHocTu Npu
BbINONTHEHUN TEXHUYECKOro 06cnyXuBaHus,
OCMOTPOB M MOHTaxa

MoTpebuTenb gomkeH obecneynTb BbINOMHEHNE BCex paboT no
TEXHUYECKOMY OBCMYyXMNBaHUIO, KOHTPONbHLIM OCMOTPaM 1
MOHTaXy KBannduunpoBaHHbIMU cneumannucTamu,
JOMYLIEHHBIMU K BbINOJIHEHUIO 3TUX PaboT U B LOCTATOYHOW Mepe
03HaKOMIEHHbIMU C HUMU B X04€ Nogpo6GHOro n3yvyeHust
PYKOBOACTBA MO MOHTAaXy W aKcnnyaTauum.

Bce paboTbl 06a3aTenbHO A0MKHBI NPOBOAUTLCS NPy
BbIKITIOYEHHOM 0b6opyaoBaHuu. [lomkeH 6e3ycnoBHO
cobniofaTbcsa NopsiAoK AEWCTBUI NpU ocTaHOBKe 06opynoBaHus,
OMMCaHHbIN B PYKOBOACTBE MO MOHTaXy M 3KCnnyatauuu.

Cpa3y e No okoH4YaHuu paboT JOMKHbI ObITb CHOBA
YCTaHOBIEHbI UMW BKITIOYEHbI BCE JEMOHTUPOBAHHbIE 3aLLUTHbIE
W NpefoXpaHuTenbHble YCTPOWUCTBA.

1.8 CamocTosiTenbHOe nepeobopygoBaHue n
M3roToBIfIeHUe 3anacHbIX Y3M0B U geTanen

MepeobopygoBaHue nnn mogudukaLno yCTpONCTB pa3peLuaeTcs
BbIMOMHATL TOMBKO MO COrNacoBaHMIO C U3rOTOBUTENEM.
PupmeHHbIe 3anacHble y3nbl U AeTanu, a Takke paspelleHHble

K MCMNONb30BaHN0 (PUPMO-U3roTOBUTENEM KOMMMEKTYOLLNE
npuaBaHbl 0becneunTb HaAEeXHOCTb dKChyaTaumu.
lMpumeHeHune y3noB v getanen Apyrux NponsBoanTenen Moxet
BbI3BaTb OTKa3 M3roTOBUTENSI HECTU OTBETCTBEHHOCTDL 3a
BO3HUKLLME B pe3ynbrarte 3Toro NocreacTBus.

1.9 HeponycTumbie pexXumMbl 3KcnnyaTauum

OkcnnyaTauMoHHasi Ha4eXXHOCTb NOCTaBNsieMoro 06opyaoBaHUs
rapaHTMpyeTcs TONMbKO B Cllyvyae NPUMEHEHUS B COOTBETCTBUU

C (byHKLMOHANbHLIM Ha3HAYEHNEM COrNacHoO pasaeny

4. Obnacmb npumeHeHusi. NpegenbHO AONYCTUMbIE 3HAYEHMS,
yKasaHHble B TEXHUYECKNX XapaKTepucTunkax, AOIKHbI
obs3aTtenpHO cobnoaaTbCcst BO BCEX Cryvasx.

2. TpaHcnopTUpoOBKa

ﬂpm TpaHCcnopTnpoBaHuUn aBTOMOGUNBHbBIM, Xene3HoO4opPOXHbIM,
BOAHbLIM UNN BO3OYLWHbIM TPAHCNOPTOM uUagenne 0MKHO ObITb
HaOeXHOo 3aKpensieHO Ha TPaHCNOPTHbIX cpeacTBax C Uenblo
npeaoTepalleHna caMmonpoun3BoSibHbIX nepemeu.leHvu?l.

Ycnosus XpaHeHNda yCTaHOBOK OO/MKHbI COOTBETCTBOBATL rpynne
"C" IoCT 15150.

Anekmpodeuzameniu Hacocoe CR, CRI, CRN 1s,
1, 3,5, 10, 15 u 20 nocmasnsiromcs
OCHauWeHHbIMU 2Ppy30M100bEeMHbIMU
npoywuHamu. 9mu nNpoywuHbl HU 8 KOeM ciy4yae
Henb3s1 ucnosib3oe8ams Osisi NodbemMa Hacoca e
cbope ¢ anekmpodesuzamesnem.

Mpu nogbeme Hacoca B c6ope HEOBXOANMO YyYUTbIBaATb

cnegytouiee:

* Hacocbkl mogenu CR, CRI, CRN 1s, 1, 3,5, 10,151 20 c
anekTpoasuratenamum MG doupmbl Grundfos paspeluaetcs
noAHMMaTh TOMbKO C MOMOLLbIO creunanbHbiX peMHen unm
aHanorn4HbIX NpUcnocobneHnn.

» Hacocbel mogenu CR, CRN 32, 45,64 190 c
anekTtpoasuratenamum MG dupmbl Grundfos mowHoCTbI0 40
11 kBT BKNoYMTENbBHO, paspeluaeTcsi NOAHMMAaTb TOJbKO C
MOMOLLLbIO CneuunarnbHbIX raek, HaxXoOALWMXCA Ha FONIOBHON
yacTu Hacoca.

* Hacocbl mogenu CR, CRI, CRN B CR, CRN 32, 45,641 90c
anekTpoaBuraTensamMmm upmbl Siemens MOLLHOCTbLIO CBbILLE
15 kBT paspeluaeTca NogHNUMaTh TOMbKO C MOMOLLbIO
crneumanbHbIX rPy30NoAbEeMHbLIX NPUCNOCOBNEHUI, Npy
NMOMOLLM NPOYLUUH Ha chraHue anekTpoaBuratens.

* B cnyvyae npumeHeHust anekTpoaBuraTenen opyrux pvpm
pekomeHayeTcs NogHUMaTh HacoC 3a rofloBHYH YacTb C
MOMOLLbIO crneLnarnbHbIX PEMHEN.

3. YcnoBHble 0603Ha4YeHuUs

3.1 PacwudpoBKa yCrOBHbIX 0603Ha4YeHUn AnA
HacocoB CR, CRI, CRN 1s,1, 3, 5,10, 151 20

Mpumep CR3-10 X- X- X- X-XXXX

Tunoeoi psig: CR, CRI, CRN

HoMuHanbHoe 3HayeHne nogayu
B M3/y

Konuyectso pa60LWIX Konec

Koa ncnonHeHnsa Hacoca

Kog npucoeguHexuns Tpybonposogos

Kon maTtepmana

Koa pe3nHoBbIX geTanen Hacoca

Kog ynnNoTHeHUA Bana

3.2 PacwucpoBKa yCrOBHbIX 0603HaYeHUN AnA
HacocoB CR, CRN 32, 45, 64 n 90

Mpumep CR32-2-1-X- X-X-X-XXXX
Tunosow pag: CR, CRN

HomuHanbHoe 3Ha4yeHue nogadu
B M3y

Yucno ctyneHen

Konunuyectso pa6oqu Konec c
YMEHbLUEHHbIM AnamMmeTpom

Koa ucnonHeHns Hacoca

Kop npucoeavHenus Tpy6onpoBoaoB

Kog matepuana

Kopa pesnHoBbLIX AeTanen Hacoca

Koa ynnoTHeHus Bana

4. O6nacTb NnpMMeHeHus

MHorocTyneHyaTtble LeHTpobexHble HacoCkl KOHCTPYKuum "Inline”
Tunosoro psaa CR, CRI, CRN dwupmbl Grundfos npegHasHayeHbl
ANA pa3nuyHbIX YCNOBUIA 3KCNyaTauum n COOTBETCTBYIOT
TpebosaHuam TY 3631-001-59379130-2005.

Pa6ouue xuakocTtu

HeB3pbiBOOMacHbIE XUAKOCTH, 6e3 TBEepAbIX nnun
ONVHHOBOMOKHUCTBIX BKMOYEHUI, KOTOPbIE HearpecCuBHbI K
Martepunanam Hacoca C TOYKN 3peHUsa NX XMMUYeCKNxX CBONCTB.

Ecnu npegnonaraetcs ncnonb3oBaTh HAacoOC AN Noaayun
XKNOKOCTU, NAOTHOCTb M/MNK BA3KOCTb KOTOPOW OTNMNYaKTCS OT
NMIOTHOCTU U/UNK BSA3KOCTU BOAbI, B 3TOM Cry4ae Bcreacteue
M3MEHEeHNs rMapaBnuM4yecKkor MOLWHOCTM Heobxoanmo obpaTuTb
BHMMaHWe Ha 3HayeHne Tpebyemo MOLLHOCTM
anekTpoaBuraTens npueoaa.



Hacochkl mogenu CR, CRI, CRN

[na nogayn n uMpKyNaunyM XonogHoW Unu Tennon
nepekaynBaeMom XUAKOCTHU, a Takke ANs NOBbILEHUSA AaBreHus.

Hacocbl mogenu CRN
B Tom 06opyaoBaHuu, rae KOHTaKTUpYoLMe ¢ nepekaynBaemon
XNOKOCTBIO IeTanu AOMKHbI ObITb N3rOTOBMEHbI U3

HepXaBeloLern cTanu, Heo6XoaMMO NPUMEHSITb HAacoCbl MoAenu
CRN.

5. TexHn4yeckne gaHHble

5.1 TemnepaTypa oKkpy»xatrowen cpeabl

OnekTpogsuratenu (EFF 2, MG) 0,37-0,75 kBt:  Makc. +40°C.
OnekTpogsuratenu (EFF 1, MG) 1,1-11 kBT: Makc. +60°C.
OnekTtpogsuratenu (EFF 1, Siemens) 15-45 kBt: Makc. +55°C.

Ecnu Temnepatypa okpyxatoLlen cpeapl NnpesbiliaeT
MaKCMMarnbHOe 3Ha4YeHue Unu aneKTpoaBuraTens YCTaHOBIEH
cBbilwe 1000 MeTpoB Hag YypoOBHEM MOPS, MOLHOCTL (P2)
3MeKTpoABUraTens AOMmKHa ynacTb U3-3a pa3psiKeHHOCTH
BO3/lyXa N CBSI3aHHOIO C 3TUM HeA0CTaTO4HO 3 DEKTUBHOIO
oxnaxaeHusi. B Taknx crnyyasix MoXeT BO3HUKHYTb
HeobxoANMOCTb B NPpUMeEHeHUK 6onee MOLLHOIO

aneKkTpoasuraTens.
P2
| T 1
[%] EFF 1, Siemens
100 = s
ot \\ ;E}E‘FF 1, MG
80 EFF 2, MG < i
70 §.
60 ©
o
50 3
20 25 30 35 40 45 50 55 60 65 70 75 80 §
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T T T T (=)
1000 2250 3500 4750 m =
Puc. 1
Mpumep:

Ha puc. 1 nokasaHo, 4To 3Ha4yeHune P2 Byaet cHuxeHo 0o 88%,
€eCnn Hacoc ycTaHoBneH Ha BbicoTe 3500 MeTpoB Haa ypoBHEM
mopsi. Mpu Temnepatype 70(C 3HayeHue P2 ynaget go 78% ot
HOMWHaNbHON MOLLHOCTU.

5.2 TemnepaTypa pa6o4yen cpeabl

B3avmMocBs3b Mexay TemnepaTtypon paboyen XuakocTu n
MaKCMMarnbHO AOMNYCTUMbIM 3KCMyaTauMOHHbIM AaBneHnem
cmoTpu B lMpunoxeHun A.

HaHHble MakcumMasibHO donycmumMo20
3KCnIIyamayuoHHo20 OaenieHus u

memnepamypsl pa6oyell )xudkocmu omHocsimcsi
mosILKO K Hacocy.

5.3 MakcumanbHO gonycTtumMmoe paboyee aaBrneHue u
TeMmnepaTypa paboyen XUAKOCTU AN yNNOTHEHUsA
Bana (napameTpbl NnpuBeAeHbl ANA YACTON BOAbI)

CR,CRI,CRN 1s...20 n CR, CRN 32... 90
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MakcumanbHasi BbicoTa BcacbiBaHusa "H" B MeTpax BOASIHOIO
ctonba (M BOA. CT.) paccumTbiBaeTcs No cneayoulen opmyne:
H=pp x 10,2 = NPSH - Hf — Hy, — Hg
Pb = nokasaHusi bapomeTpa B bapax.
(BapomeTp moxeT nokasbiBatb 1 6ap.)
B 3amMKHYTbIX cUCTeMax pp PAaBHO AABIEHUIO B cUCTEME
B Gapax.

NPSH = gonycTumbliii npegenbHbIN HANnop Ha BCacbiBaHUU B M.
BOA.CT. (B Anarpamme xapaktepuctukn NPSH
MpunoxeHue b, gomkeH onpenenaTbCsa Npu
MaKCcMManbHOW nofgaye, pa3BuBaeMoln HaCoOCOM).

H¢ = noTepu Ha TpPeHue BO BCacbiBalLLEen MarucTpanv B M
BOJ. CT. MPU MakcumaneHon nogaye, pa3snsaemMom
Hacocom.

Hy = [AaBrieHue HacblLEeHHbIX NapoB B M BOA. CT., CMOTPU B

MpunoxeHun B.
tm = Temnepatypa pabo4yen XuaKocTu.
Hs = MWHMManbHbIA rapaHTUPOBaHHbIN 3anac AaBrneHus Ha
BMycke Hacoca , paseH 0,5 m Bog. CT.
B cny4ae nonoxutenbHOro 3Ha4yeHus pacdeTHoro Hanopa "H",
Hacoc MoxeT paboTaTb MpU MakCMMarnbHOWN BbICOTE BCACbiBaHUS
"H" m BOA. CT.
B cny4ae oTpuuatensHoro 3Ha4yeHus pacyetHoro Hanopa "H",
HeobxoaMM MUHUManbHbIM nognop "H" m.Boa. cT. PacyeTHoe
3HayeHne Hanopa "H" pomkHO nopgaepXuBaTbCs B nNpegenax,
obecneymBatoLmx paboTocnocobHOCTbL Hacoca B COOTBETCTBUE C
BblLLeyKa3aHHOW hOpMyIION Ha NPOTSKEHUN BCErO BPEMEHU
paboTbl Hacoca.
Mpumep:
pp = 1 6ap.
Tun Hacoca: CR 15, 50 I'u.
Mopava: 15 M3y,
NPSH (6epetcsa n3 guarpammsbl Ha cTp. 14): 1,1 m BoA. CT.
H¢ = 3,0 m Bog. CT.
Temnepatypa paboyeii cpeabl: +60°C.
H, (6epetcs n3 Mpunoxenus B): 2,1 m BoA. CT.
H =pp x 10,2 — NPSH — Hf — H, — Hg [m Boa. cT.].
H=1x10,2-1,1-3,0-2,1-0,5=2,7 m BOA. CT.
3T0 3HauuT, 4TO NpU paboTe Hacoca obecneynBaeTcs BbICOTa
BcacblBaHus He Bbonee 2,7 M BoA. CT.
OTO COOTBETCTBYET AABMEHMIO:
* 2,7 x0,0981 = 0,265 6ap.
+ 2,7x9,81=26,5«kMa.

5.5 MakcumanbHO gonycTUMbIA NOANOP

B MpunoxeHun ' npvBeaeHbl MakcManbHO A40NyCTUMblE
3Ha4veHus nognopa. OgHako cymmapHoe 3HavyeHue akTM4eckoro
noanopa u Hanopa fnpu HyreBow Nogave He AOMKHO NpeBbIaTh
"MakcumanbHO AONYCTUMOE 3KCnnyaTaunoHHoe fasneHue".

Mpwn ncnblTaHMM HaCOCOB ONPECCOBKOM AaBNeHNeM, 3Ha4YeHne
AaBrieHns ONpeccoBKN MoXeT ObiTb He bonee yem B 1,5 pasa
Bbille 3Ha4yeHus, npuBeaeHHoro B MNpunoxennn



5.6 MMHumanbHasa nogava

M3-3a onacHoCTu neperpeea He cnegyeT aKcnnyaTnposaTtb
HacoCbl Npn 3Ha4YeHUn nogayn HMXxe ykasaHHOro MMHMManbHOro
3Ha4YeHud.

Ha rpacbvme XapaKkTepucTtnukn Noka3aHoO MUHMMarbHOE 3Ha4YeHune
noaayun B npoueHTax oT ee HOMUHanNbHOro 3HaveHunsa B
3aBUCUMOCTU OT TemMnepaTypbl I'IepeKa‘-IMBaeMOVI XKNOKOCTU.

Kamep0|7| oxnaxaeHusa TopuoBOro ynioTHeHud.
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Henb3s daeamb Hacocy pabomams npu

3aKpbIMOM 3aropHOM 8eHmurie 8 HarnopHou

Mazucmpasnu, mo ecmb rnpu Hysieeom pacxode.

5.7 NMapameTpbl 3neKkTpoobopynoBaHUA
CMOTpVI 3aBOACKYHO TaﬁJ'IVIHKy Ha aneKkTpoasuratene.

5.8 YacToTta BKNno4YeHuUmn
O[ins anekTpogBuratenen MoLHOCTLIO A0 4 KBT BknouMTensHo,
MakcuMarnbHOe YnUCcro BKtoYeHui B Yac - 200.

[nsa anekTpogBuratene MoLHOCTbIO 5,5 kBT 1 Bbilwe,
MakcumarbHOe YMcro BKYeHui B Yac - 100.

5.9 Paamepbl n macca
Pa3smepbl: cmoTtpu MNpunoxeHne .

Macca:  cMOTpM Hakneiiky Ha ynakoBke.

5.10 YpoBeHb Wiyma
CwmoTpw MpunoxeHue E.

6. MoHTax

Hacoc gomxeH GbITb 3akpenneH Ha NPOYHOM OCHOBaHUMU
6onTamu Yyepes OTBEPCTUSA, HaxoZsLMecs BO hnaHue unm
OnopHOW NnuTe.

Mpn MoHTaxe Hacoca, BO n3bexaHve ero noBpexaeHus,
HeobxoaMMo cobnoaaTh cneayowne ykasaHus.

MocnepoBaTtenbHOCTL
dtan -
onepauumn
1 CTpenka B OCHOBaHMM Hacoca

nokKasblBaeT HanpasneHune
noTOKa pa6o~|e17| XNOKOCTWU.

TMO02 0013 3800

2 B MpunoxeHun [ nokasaHo:

* MOHTaXHas AnvHa Hacoca u
BapuaHTbl NPUMEHSIEMbIX
TPYOHbIX COEAUNHEHMN,

¢ ?HL ixo * pasmepbl onop/nan
& )

* BapuaHTbl NPUMEHSIEMbIX
TPYOHbIX COeaANHEHWIA 1
pa3smelleHne oTBEPCTUI nog
BUHTLI/60ONTLI B onopax/
nanax, a Takke Ux guameTp.

TMOO 2256 3393
.

MocnepoBaTenbHOCTb
dTtan o
onepauuun
3 Hacoc yctaHaBnusaeTcs Tak, 4To

€ro Basl MOXeT 3aHUMaTb Kak
BepTMKamnbHoOe, Tak U
ropM3oHTanNbHOE NoMoXeHue.
Heobxogmmo obecneunTb
[0CTaTouHbIV AOCTYN BO3dyxa
ONs oxnaxaeHus
anekTpoasuratens. OgHako npu
MOHTaXe crneauTe 3a TeM, YToObI
anekTpoaBuraTenb HUKOrOa He
Haxoaumncs BHU3Y.

TMO1 1241 4097

H

[na CHWKEeHNst BO3HMKaOLLNX
npu paboTe Hacoca LyMoB
pekoMeHayeTcsi npeaycMoTpeTb
KOMMeHcaTopbl Npy pasBoake
TpybonpoBoaa, a cam Hacoc
ycTaHaBnmBaTb Ha
Bubporacsilme oCHoOBaHUS.
PekomeHayeTcst ycTaHOBUTL
3anopHble BEHTUNW A0 1 nocne
Hacoca. TeM camblM MOXHO
n3bexaTtb He06X0AMMOCTU CnBa
BOAbI U3 BCEW CUCTEMbI NPK
BO3MOXHOM TexobcnyxusaHuu,
pPEMOHTE UM 3aMeHe Hacoca.
[ns ycTpaHeHns BO3MOXHOMO
06paTHOro NOTOKa HacoC AOMKEH
obopynoBaTbcs 06paTHbIM
KnanaHoMm (NpuemHbIM
KnanaHom).

TMO02 0116 3800

5 Tpy6onpoBoabl AOMKHbI
MOHTMPOBATLCS TaK, YTOObI B HUX
He ckannueancs Bo3gyx, B
ocobeHHOCTM 3TO KacaeTcs
BCacbIBalLLEN MarucTpanu.

TMO02 0114 3800

B Tex cucremax,
* rae HanopHbl Tpybonposoa
naeT cBepxy BHWU3 OT Hacoca,

* rAe CyllecTByeT ONacHOCTb
BO3HUKHOBEHUS
CnOHUPOBaAHUSA,

* aTakke B cMCTeMax, rge
HeobXoAMMO yCTpaHUTb
BO3MOXHOCTb 06pa3oBaHus
obpaTHoro notoka
3arpsi3HeHHoN paboyen
XMOKOCTU, HEOBXOAUMO Kak
MOXHO Grivxe K Hacocy
ycTaHaBnMBaTb BaKyyMHbI
KnanaH.

TMO02 0115 3800

7. MoakniovyeHue anekTpoobopynoBaHusa

MogakntoyeHve o6opyaoBaHUS AOMKHO NPOU3BOANUTHLCS TONBLKO
crneunanucTom B COOTBETCTBUE C MECTHBLIMU Npasunamu
aKcnayaTauun aneKkTpoycTaHOBOK.

lNeped cHaAmMuUEeM KpbIWKU C KIIeMMHOU KOPO6GKU u
neped kaxdol pa3bopKoli Hacoca amom Hacoc
HUMaHue
csiedyem o6s13amesibHO MOJIHOCMbHO
OMKJII04UMb OM cemu 3/1eKmponuUMaHusi.
OnekTpuyecKkne xapakTepuUCTUKK, yKkasaHHbIe Ha 3aBOACKON

Tabnuuke aneKkTpoaBuratena OOMMKHblI MOJTHOCTbLIO
COOTBETCTBOBATb NapamMeTpam 3NIeKTPOCEeTH.

OnekTpoaBuUratenb JOMKEH NOAKNOYaTLCS Yepes HaJexHoe
nyckoBoe YCTPOMCTBO (obecneynBatollee 3almTy ot
NoBpPEXAEHN BCNeACcTBUE NageHns HanpskeHus, BbinageHus
asbl, Nneperpysku 1 GrIOKMPOBKM aneKkTpoaBuraTens) u
aBTOMaTU4eCKWI BbiKMovaTenb.



ABTOMaTMYeCKuI BbIkNtoYaTens noabupaerca Ha bnuxanwee
cTaHAapTHOe 3HavyeHue Toka, paBHOe nnu bonbluee
HOMMWHanNbLHOrO (eCnu ykasaHo - MakCMmarnbHOro) Toka
aneKkTpoasuraTens.

MyckoBoe yCTPOWCTBO perynmpyercs creayrowmnm obpasom:
[ina xonogHbIx anekTpoABuratenen spems cpabatbiBaHUs
MyCKOBOIO YCTPOWCTBA AOIMKHO COCTaBMATb MEHee, YeM

10 cekyHA nNpu 5-KpaTHOM NpeBbILLEHUM HOMUHAIbLHOIO ToKa
MONHON Harpy3kn aneKTpoaBuraTens.

YUT06bI 06ecnevnTb ONTUManbHYIO 3alnTy aNeKTpoaBuUraTens,
HeobxoAnMo crnepylowmM 06pasom BbIMOMHNUTL PEryNIMPOBKY ero
NyCKOBOI0O yCTPOWCTBA:

1. OJonycTMmyto neperpysky nyckoBOro yCTPOMCTBA yCTaHOBUTb
paBHOW HOMUHanbHOMY Toky (IN) nonHon Harpysku
aneKTpoABUraTens.

2. 3anycTuTb Hacoc u AaTtb eMy nopaboTaTk nonyaca npwu
HOPMaribHbIX YCNOBUSIX SKCMyaTaLuum.

3. MeaneHHO NoHWXaThb NokasaHUs No LWKane UHAnKaTopa Ao
Tex nop, noka nyckoBoe YCTPOWNCTBO HE OTKIHOYUT
aneKTpoABUraTens.

4. YcTaHOBrEeHHOe 3HavyeHune neperpyskn yBenuunTb Ha 5%, He
npeBbIlLas Npy 3TOM 3Ha4YeHus Toka nonHom Harpy3ku (IN).

[ina anekTpoaBuratenem, 3anyck KOTopblix NPOU3BOAUTCS MO

cxeme "3Be3ga-TpeyronbHUK", 3Ha4YeHne neperpysku nyckoBoro

YCTPOMCTBA [OMKHO YCTaHaBMMBaTbLCA B MOPSAKE, U3MOXEHHOM

BbIlLE, HO NPU 3TOM MakcumarnbHas ycTaBka He JOIkHa

npeBsbIWaTh creayiollee 3HaYeHne: HOMUHAaNbHbIA TOK NMOSHOWN

Harpysku (IN) x 0,58.

MopakntoveHne TpexdasHOro anekTpoasuratens no cxeme

"3Be3ga" unu "TpeyronbHUK" cnegyeTt Npou3BOAMTL B

COOTBETCTBME C AaHHbIMM, YKadaHHbIMU Ha opMeHHon Tabnunyke

3neKTpoABUraTens:

*  MOAKITIOYEHMIO "TpeyronbHuK" cooTBeTcTBYeT 0603HayYeHne "D"
Ann A"

* nopakmnoveHunto "3ee3ga” cooTBeTcTBYEeT 0603Ha4YeHne "Y".

Hanpumep: O6o3HaveHne "220 A/380 Y" cooTBeTcTBYET
3-haszHoMy MOAKMYEHMIO N0 CXeMe "TpeyronbHUK" Npu
HanpsxeHun 220 B nnu no cxeme "3Be3fa" npu HanpsxeHnu
380 B.

O6pasubl cXxem NOAKMIYEHNS NPUBEAEHb! HA BHYTPEHHEN
CTOPOHE KPbILIKKU KNEMMHOW KOpobku anekTpoaBuraTens.

TpexdasHble anekTpoasuratenu cupmsl NpyHadgoc tuna MG,
MMG mowHocTbio 3 KBT 1 BbilLe OCHaLLeHbl BCTPOEHHbIMU
TepmoconpoTusneHuamu TP 211 (unu PTC). ®dupma MpyHagoc
pekoMeHAyeT NoaknoyaTh ykasaHHble TEPMOCONPOTUBIEHNS K
CXeMe ynpaBrieHus Anst CHUKEHUS BEPOATHOCTU BbIXOAa U3
CTpOSs anekTpoaBuraTens B cnyvyae neperpesa. [ogknoyeHne
BCTPOEHHOro TepmoconpoTtmeneHns TP 211 B paspbiB KaTyLKu
nyckartensi cnegyeT NpoU3BOAUTL TONbKO Yepes 6ok aBToMaThku
(Hanpumep, Tuna MS 220 nnn aHanorMyHeln), KOTOPbLIA
pa3MbIKaeT Lenb nyckatensi npyu U3MEHeHUN CONPOTUBEHNS.
OpHodasHble anekTpoaBurateny cHabXeHbl BCTPOEHHbIMU
TEePMOBbIKINOYATENSIMU, KOTOPbIE HEe TPEeOYIOT NOAKMIYEHUS K
cxeme ynpasneHusi NTaHneM.

7.1 Pexum akcnnyaTtauum ¢ 4YacTOTHbIM
npeobGpa3oBaTtenem

AnekTpoaBuraTenu, nocraBnsaemMbie ¢pupmon Grundfos:

JTiobon TpexdasHbivi anekTpogBuraTen, NOCTaBnNseMbli (OUPMONn
Grundfos, MoxeT nogknio4YaTbCs K YaCTOTHOMY
npeobpasoBaTento.

YacmomHsbili npeobpaszoeamerb, 8
3aeucumocmu om muna, Moem cmamsb
npu4uHoli NoeblWEeHHO20 wyma npu pabome
anekmpodeuzamensi. Kpome mozo, oH Moxxem
6bIimb npu4uHol eo3delicmeusi Ha
anekmpodsuzamesib NUKOBbIX 3HaYeHul
HanpsKkeHusl, cNoCco6HbIX ebi38amb €20
0CMaHoEKy.

lpu ucnonb3oeaHuu, ebinnyckaemMbix pupmoli
Grundfos anekmpodeuzameneli muna MG 71 u

MG 80, a makxe MG 90 (1,5 kBm, 2-nositocHbIl),
paccyumaHHbIX Ha HanpshxeHue numaHusi 0o
440 B eknro4umesnibHO (CMompu 3a800CKYH
mabnuyKy anekmpodsuzameJsisi C mexHUYecKuUMuU
XapakmepucmuKkamu), Mexoy KrnemmMamu
nodknryeHuss Heobxodumo npedycmompemsb
3awumy Onsa npedoxpaHeHuUs!
anekmpodeuaamesisi om eo30elicmeust MUKO8bIX
HanpsikeHul cebiwe 650 B (nukoeoe 3HayeHue).
PekomeHdyemcsi makike 3aujuujams ocmarsbHble
aslekmpodeuzamesiu om NMUKO8bIX 3HaYyeHul
HanpsixeHus1 cebiwe 850 B.

YkasaHHble Bbllle NMOMeXU, T.e. NOBbILEHHbIA YPOBEHb LLyMa 1
BpeHble MUKOBbIE HArpy3ku HamnpsKeHUs!, MOXHO YCTPaHUThb,
BKITIOYMB MeXAyY YacTOTHbIM npeobpa3oBaTtenem u
aneKkTpoaBuUraTenemMm UHOYKTUBHO-EMKOCTHOW OUNbTp
(LC-cpunbTp).

[ns nony4yeHuns 6onee nogpobHon nHdopmaLmm npocum Bac
cBsA3aTbcAa co cneumnanuctammn Grundfos.

Hacochbi Moacym KomMmrjieKmoeambcCs

anekmpodeu2amenisiMu Opya2ux KOMMNaHul:

IMpocum Bac ces3zambcsi ¢ nocmasuwjuKkom
anekmpodesuz2amens unu ¢ komnaHuel Grundfos.

8. BBoa Hacoca B aKcnnyaTtauuto

[na MoHTaxa 1 nycka NpoMblLLNEeHHOro 060pyAoBaHNA
pekomeHayeTcsa obpaiwatbca B CepBucHbIe LeHTpbl "pyHAdoc”.

lNeped mem, kak eksro4amb Hacoc, obs13amesibHO

3as1umsb e He2o pabo4yro xudkocms U ydanumb
803dyx. lpu "pabome & cyxyro" nodwunHUKU u

ynsiomHeHue eajla Mo2ym 6bimb M08PeXOeHhl.

Umo6blI ycmpaHumb onacHocms mpaemMamu3sma
obcnyuearouje2o nepcoHasa unu noepexoeHus
anekmpodeuzamersisi Hacoca UJlu e20 3/1eMeHmos
8bIxodsiwell u3 Hacoca paboyel XudKkocmbio,
cnedyem obpamump 6 HUMaHue Ha
pacrnoJsioxeHue omeepcmus Ois1 8blMycKa
8o3dyxa. 3mo 8 ocobeHHOoCcmu 8axKHO OJisi
cucmeM omonJieHus1 unu 20psiye2o
80docHabxeHusl, NOCKOJIbKY rno3eosissem
ycmpaHums onacHocmb MoJly4eHusi nepcoHaaom
0)XX0208.

HeobxoanMmo BbINONHATL YKasaHud, npuBefeHHble Ha CTp. 4.

CR, CRI,CRN 1s ... 5:

Y HacocoB 3TVX TUNOB NMpW BBOAE B 3KCMnyaTauuto crnegyet
OTKPbITb NEepPenyCckHON BeHTWMb. [epenyckHOW BEeHTUNb
COeAVHSET HaMOPHYIO U BCAChIBAIOLLYIO NOMOCTW Hacoca, YTo
obneryaet npouecc ero 3anonHeHus. Korga Hacoc pabotaet
cTabuneHO, NepenyckHOWM BEHTUIb MOXHO 3aKpbITb.

Mpw akcnnyaTauum c BOAOW, B KOTOPOIN COAEPXaTcs My3blpbKu
BO3adyxa un pabounm gaeneHmem Huxe 6 6ap, cnegyeT ocTaBuTb
GavinacHblin KnanaH OTKPbITbIM.



Ecnu xe paboyee gaBneHune Bcerga npesbiuaeT 6 6ap,
6annacHbIn knanaH AomkeH ObITb 3akpbIT. MiHaye martepwuan
oTBepcTUsi BannacHoro knanaHa U3HOCUTCA B pesynbrarte
BbICOKOW CKOPOCTM NepeMeLLeHNs XXUAKOCTU.

Pe3bboBasi npobka
CNMBHOrO OTBEPCTUSA

[MepenyckHOM BEHTUNb

TMO1 1243 4097

IE]

Puc. 5

9. TexHM4eckoe obcnyxmBaHue

lNeped Ha4Yasiom pabom No mexHu4yeckomy
ob6cnyxueaHuro Heob6xodumMo ocmaHoeumsb
Hacoc, omKIlo4umb om cemu 3/71eKmMponumMaHusi
U NPUHSIMb Mepbl, UCKJII0Yaroujue 603MOXHOCMb
HecaHKYUOHUPOBaHHO20 UJlU cily4aliHo20
MoemopHO20 8KJII04YEHUs1 Hacoca.

Amu pabombi OO/MKHbBI 8bINMOJIHIMbBCSI MOJILKO
KeanuguyupoeaHHbIM rnepcoHanom!

MopwunHWKM 1 yNnoTHeHWe Bana Hacoca He TpebytoT
TEXHUYECKOro 0BCMyXMBaHUS.

Y HacocoB, 13 KOTOPbIX Ha Nepunoa ANMTENbHOro NPOCTosA cnuTa
paboyas XnaKoCTb, He0BX0AMMO CMa3blBaTb Ban Mexay
rONOBHOW YacTblo Hacoca U MydTON OAHON-ABYMS KannsmMu
CUINMKOHOBOTO Macna. 3To No3BonuT n3bexaTb 3anunaHus
NoBepXHOCTeN yNnoTHeHus Hacoca. lMepen cmaskol HeobxoaMmo
CHATb 3aWMUTHBIA KOXYX MydThl.

MoAwMnHUKKN aneKkTpoaBUraTens:

OnekTpoasurateny 6e3 cMa3o4HOro HuNNens He TpebyioT
TEXHUYECKoro obcnyxunBaHus.

OnekTpoasurateny, 060pyfoBaHHbIE CMa304HbIM HUMMENeM,
MOFYT CMasblBaTbCH NMACTUYHON KOHCUCTEHTHOW CMa3KoWw Ha
nMTueBoW ocHoBe. PekomeHaaumMmn No cmaske Ans asuratenen
dwmpmbl Grundfos pacnonaraloTcs Ha KpbILWKe BEHTUNSATOPA.
Ecnun ce3oHHble NPOCTOM Hacoca exerogHo NpesbilwaT

6 mecsLeB, pekomeHayeTcs nepeq OTKIYeHNeM Hacoca
CMa3sblBaTb NOALUUMHUKN.

10. 3awmTa OT 3amMep3aHus

Ecnu B nepuoa ANUTENbHOMO NPOCTOS! BO3MOXHA OMacHOCTb
3amep3aHusi, paboyasi XMAKOCTb M3 HAacOCa AOMKHA CMBATHLCS.
YT06bI CNUTL U3 Hacoca pabouyro KUOKOCTb, OTBEPHUTE
pe3bboBble NPOGKM OTBEPCTUS AN yAaneHus Bo3ayxa B
rOfIOBHOM YacTW U CIMBHOMO OTBEPCTUS B OCHOBaHUW Hacoca.

Heo6xodumo ycmpaHumb onacHocmb
mpaemamu3ma obcyxuearouje2o nepcoHana
unu noepexoeHus asiekmpodesuaamersisi Hacoca
unu e2o Yacmel ebixodsiujel u3 Hacoca
nepekavyueaemol XUOKOCMbIO.

B yacmHocmu, Heo6xo00uMoO ycmpaHumb
onacHocmb MoJly4YeHUs 0)K0208 MepcoHaIoM npu
pabome Hacocoe e cucmemax omonseHus unu
20psiye20 8000CHabXeHuUsl.

Meped 3anyckom Hacoca, 3aBepHUTE pe3bGoByo NPobKy
OTBEPCTUA AN yaarneHus BO3ayXa 1M yCTaHOBUTE Ha MECTO
pe3b6oByto NPOGKY CIIMBHOIMO OTBEPCTUS.

10

CR,CRI,CRN 1s ... 5:

Mepen yctaHoOBKOW Ha MecTo pe3bboBOW NPO6KM CNNBHOIO
OTBEPCTNSA BbIBEPHUTE A0 yrnopa nepenyckHOW BEHTUIb, CMOTpU
puc. 5.

3arem 3aBepHUTE pe3bboBYy NPOOKY CIIMBHOrO OTBEPCTUS U
3aTAHMTe BonbLUYI0 HakMAHYIO ranky. 3akpyTuTe nepenyckHon
BEHTUIb.

11. PeMOHT

11.1 3arpsiaHeHHble HacocChbl

Ecnun Hacoc ncnonb3osarncs AN nepekaynBaHns Bpe4HbIX Unu
OTPaBASOLNX XUAKOCTEN, TAaKOW Hacoc kKnaccuuuupyeTcst Kak
3arpsi3HEHHbIN.

B aTom B cniy4ae npu KaXpoW 3asiBke Ha NpoBefeHne peMoHTa
HeobxoanMo npefocTaBUTb NOAPOOHY MHOPMaLMIO O
nepekaynBaeMom XUAKOCTU.

Ecnu Bo3HuKkaeT Heo6xoaUMOCTb B NPOBEAEHUN PEMOHTA, HYXXHO
o6s13aTenbHO 40 OTrNpaBku Hacoca B CepBUCHbIN LEHTP
IpyHAdoOC Nnepenatb Tyaa nHdopMaLuuio o paboyer XugKocTu n
T.M., MOCKOMbKY B NPOTUBHOM criydae CepBUCHbIA LLEHTP MOXET
oTKasaTb B NpueMke Hacoca. Bce pacxofbl, cBsi3aHHble C
OTNpaBKOW Hacoca NPoM3BOASATCS 3a CYET OTNpaBUTENS.

11.2 3anacHble YacTU/NpUHaAANEXHOCTU

HactositensHo obpallaem BHMMaHWE Ha TO, YTO 3anacHble YacTy,
a Takxe NPUHAANEeXHOCTU, NOCTaBNseMble He KOMMNaHuewn
Grundfos He NpoLwnNu COOTBETCTBYIOLLMX UCTIbITAHUNA.

[Mo3aToMy MOHTaX u/unu NpUMeHeHe 3TUX U3AeNun B
KOHCTPYKUMM 060pyA0BaHNA UMK NpU ero aKkcnnyaTaumm MoxeT
oTpuUaTeNbHO cKasaTbCs Ha XapakTepucTuKax Hacoca u
HapyLWnTb ero pyHKLMOHUPOBaHME.

B atom cny4vae komnaHusa Grundfos He HeceT HUKakomn
OTBETCTBEHHOCTW UMW rapaHTUiiHblX 06s3aTenLCTB No paboTe
HaCcoOCOB.

HeucnpaBHOCTK, KOTOpbIE Bbl HE MOXETe YCTpaHUTb
CaMOCTOSITENbHO, [OMKHbI YCTPaHATLCS cneumanMctaMmm
CepBuCHBIX LieHTpoB pyHAdOC.

TexHuyeckne xapakTepucTukn o6opyaoBaHNsA yKasaHbl Ha
dupmeHHou Tabnmyke.

11.3 CepBUCHbIE KOMMNNEKTbI

CepsucHble komnnekTbl gnga HacocoB CR, CRI n CRN cmoTpute B
Internet no agpecy www.grundfos.com/ru (WebCAPS) unu Ha
komnakT-gucke WinCAPS.

Mpu 3aka3e getanen ucnonb3yte cOOPOYHbIE MHCTPYKLMUK

(cm. Mpunoxenuns XK, 3, U n K).

12. OcTpoBKa nonoxeHusa MygTbl

[ins 1oCTUPOBKM NONOXEHNS MydThl ANeKTpoaBUraTene HacocoB
CR, CRI, CRN 1...5 cmoTpu lNMpunoxeHue J1.

[ns 1oCTUPOBKM NONOXEHUSt MyDThl ANEKTPOABUraTENEn HaCOCoB
CR, CRI, CRN 10, 15 n 20 cmoTpu MNpunoxeHune M.

[Ins 10CTUPOBKM NONOXEHNS My Thl 3NEeKTpoABUraTenen Hacocos
CR, CRI, CRN 32 ...90 cmoTpu lNMpunoxeHue H.



13. NMouck HeucnpaBHOCTEN

lNeped cHssMueM KpbIWKU KIIeMMHOU KOPO6KU u neped Kax0biM eMOHmMa)xem Hacoca 06s13amesibHO MOJIHOCMbIO
omko4amb om Hacoca HanpspkeHue numanusi. [IpuHsMb Mepbl, UCKIOYaou,ue 803MOXXHOCMb
HecaHKUUOHUPOBaHHO20 UJU cJly4aliHO20 M08MOPHO20 8KJIIOYEHUSI Hacoca.

aBTomMart 3alUThbl
aneKkTpoasuratens.

asurartens.

HeucnpaBHoCTb MpuunHa YcTtpaHeHue
OnekTpogsuraTtens a) Het anekTponutaHusa gBuratens. MogknounTb anekTponuTaHue.
nocne BKMO4EHUA HE Ky Meperopenu npenoxpaHUTeny. 3aMeHnTb NpefoxpaHnTenu.
3anyckaercs. - -
c) CpaboTtan 3awWmMTHbIN aBTOMaT BHOBb BKMOYMTL 3aLLMTHBIN aBTOMaT 3N1eKTPOABUraTens.
anekTpoABUraTens.
d) Cpabotana Tennosas 3alura. CHoBa BKITHOYMTb TEMMOBYIO 3aLLMUTY.
e) HeucnpaBHbl KOHTaKTbl UMK KaTyLlKa 3aMeHNTb KOHTaKTbl UK KaTyLLKy cConeHouaa.
KOMMYTUPYHOLLLEro yCTPOUCTBA.
f) HewncnpaBeH npegoxpaHuTenb cUCTEMBI OTpeMoHTNpOBaTh Lenb ynpaBneHns.
yrpaBreHus.
g) HewucnpaBeH anektpogBuratensb. 3ameHnTb anekTpoaBuraTens.
Cpasy nocne a) Meperopenun npegoxpaHuTtenu/cpaboTtan BHOBb yCTaHOBUTb NpeoXpaHUTENNU/BKITOYNTL aBTOMaT.
BKIHOYEHNSA aBTOMaT.
cpabaTbiBaeT b) HeucnpaBHbI KOHTaKTLI @aBTOMATA 3aALUMTHI 3aMeHUTb KOHTaKTbl aBTOMAaTa 3aluThl ABUraTens.

c) Ocnabno nnu noBpexaeHo coeguHeHne 3aTaHyTb KpenneHne unu sameHnTb CoeauHeHne
kabens. kabens.

d) HeucnpaBHoCcTb 06MOTKM anekTpoaBuratens. 3aMeHUTb aneKkTpoaBuraTens.

e) MexaHunyeckas 6nokMpoBka Hacoca. YaanuTb NOCTOPOHHME NpeameTbl, 6NokMpyloLme Hacoc.

f)

ABTOMAT 3alUTbl OTPErynMpoBaH Ha
CNULLKOM HU3KOE 3Ha4YeHue 1nm
HenpaBunbHO BbiGpaH ero pabounii
AvanasoH.

BbinonHuTtb npaBUbHYK YCTaHOBKY aBToOMaTa 3allUThbl.

ABTOMAT 3aLUThI

a)

ABTOMaT 3aLLNTbI aneKkTpoasuratena

BbinonHuTb npaBuUbHYK YCTaHOBKY aBToOMaTa 3aluThbl

asuratens OTPEerynMpoBaH Ha CMULIKOM HU3KOe anekTpoaBuraTens.
cpabatbiBaeT BpeMs 3Ha4YeHne Unn HenpasuibHO BbiGpaH ero
OT BPEMEHM. pabounii AnanasoH.
b) Bpems oT BpemeHu cnuwikom nagaet MpoBepnTb HanpsXXeHne B CETH.
HanpshkeHue B ceTu.
ABTOMaT 3alUUThI a) [MpoBepuTb NPUYMHLI, yKa3aHHbIe B M.
BKIMIOYEH, HO Hacoc 1a), b),d), e)nf).
He paboTaer.
Hacoc umeer a) Cnuvwkom man nognop Ha BXoAe B Hacoc lMpoBepnTb NOANOP XNOKOCTU CO CTOPOHbI BCaCbliBaHUS.
HecTabunbHyto (onacHocTb kaBUTaLUN).
NPONIBOAUTENBHOCTE. Ky 3a6uTa rpasbio BcackiBaLwas Maructpans  OUUTCTUTL BCACLIBAIOLLYIO MarucTpars UM Hacoc.
UIK Hacoc.
c) Hacoc nogcacbiBaeT BO3ayX. MpoBepnTb NOANOP XMAKOCTM CO CTOPOHbI BCaChIBaHUS.
Hacoc pabotaet, Ho a) BcacbiBatowas maructparnbs Unm Hacoc OuncTuTb BCacbkiBalLLy0 MarucTpanb Unm Hacoc.
nogayv Boabl HeT. 3abUTbI rpA3bHo.
b) MpuemHbI nnn obpaTHbIN kKNanaH OTpeMOoHTUpOBaTb NPUEMHLIN UNK 0BpaTHbIN KnanaH.
3a610KMPOBaH B 3aKPbITOM MOMOXEHUM.
c) Teub Ha BcacbiBalOLLEN NNHUN. BbINOMHWUTL COOTBETCTBYIOLLMI PEMOHT BCACbIBalOLLEN

JIMHUN.

d) Bosgyx BO BcacbiBalowWen NUHAN U B MpoBepuTL NOANOP XMAKOCTU CO CTOPOHbI BCACLIBAHMS.
Hacoce.
e) OnekTpoaBuraTenb UMEeT HenpasunbHoe M3meHuTb HanpaBneHne BpaLLeHusl aNeKTpoaBMraTens.
HanpaeneHue BpaLLeHus.
Mocne BbikntovyeHnss a) Tedb Ha BcacblBaKOLEN NIUHUN. BbINOMAHWUTL COOTBETCTBYIOLMIA PEMOHT BO
Hacoc BpaluaeTcs B BCacblBaloLWen JIMHUN.
obpatHom b) TMoBpexaeH NPUEMHBbI UnNn oBpaTHbIil BLINONHUTL COOTBETCTBYIOLIMI PEMOHT NPUEMHOrO UMK
Hanpasnexnu. KnanaH. obpaTHoro knanawa.
Teyb ynNnoTHeHus a) [edekT ynnoTHeHuUs Bana. 3aMeHUTb yNnoTHeHWe Bana.
Bana.
LWymbl. a) KaewuTaums B Hacoce. MpoBepuThL NOANOP XUAKOCTU CO CTOPOHbI BCACLIBAHMS.
b) MoBblWeHHOe conpoTUBIEHNE MpaBunbHO OTperynupoBaTh YCTAHOBKY Basna Hacoca no
NPOKpyYMBaHWIO Bana Hacoca us-3a BbICOTE.
HenpaBuibHO PerynvpoBKM ero No BbiCOTe.  CriepyiiTe ykasaHusm, Mpunoxennsm J, M, H
NpUBEAEHHBLIM B KOHLE AAHHOM MHCTPYKLMN.
c) Pexwnm paboTbl ¢ npeobpasoBaTtenem CmoTpu pasgen 7.1 Pexum akcrnnyamauyuu ¢

4acTOThbl.

yacmomHbIM npeobpazogamenem.
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14. YTunnsauuma orxogos

[aHHoe nsgenve, a Takxke y3nbl U AeTanu OOMKHbI

YTUNM3NPOBATLCSt B COOTBETCTBUM C TpeboBaHUAMN 3KOMOTUN:

1. Ucnonb3ynte obLiecTBEHHbIE UMK YacTHble crnyxbbl cbopa
Mycopa.

2. Ecnv Takue opraHu3saumm unu pmpmbel OTCyTCTBYHOT,
cBsXuTECh C Bbnvxanwmm dunuanom unn CepBUCHbIM
ueHTpom Grundfos (He npumeHumo anst Poccun).

15. FapaHTUM nsrorosutens

Ha Bce ycTaHOBKM NpeanpusTne-npou3BoanTenb npeaocTaBnseT
rapaHTuio 24 mecsua co gHs npogaxu. Mpu npogaxe usgenus,
nokynartento Bblgaetcs MapaHTUNHbIA TanoH. Ycnosusi
BbINONHEHWS rapaHTUIiHbIX 06513aTenbCTB CM. B MapaHTUiiHOM
TanoHe.

YcnoBus nogauu peKnamauuﬁ:

Peknamaumun nogatotca B CepsucHbiin ueHTp Grundfos (appeca
yKasaHbl B rapaHTUAHOM TaroHe), Npy 3ToM Heobxoaumo
NpeaoCcTaBUTb MPaBUIIbHO 3AMOMNHEHHbIV MApaHTUIAHBIA TanoH.

16. MNpeanpustTue N3rotoBUTEsNb

000 "I'pyHadoc UcTpa”

143581, MockoBckast obnacTb,

WcTpuHckun panioH, a. Jlewkoso, 4. 188

Mo Bcem Bonpocam npocum obpawaTbca:
000 "I'pyHadoc”

109544, r. Mocksa, yn. WkonbHasa, 39

TenedoH +7 (495) 737 30 00
dakc +7 (495) 737 75 36

12
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MpunoxeHne A

MakcumanbHO gonyctumoe paboyee gaBneHue / inana3oH Temnepatyp pabo4yen XKuMAKOCTU:

PJE - CLAMP - CA - UNION
DIN - FGJ

Pa6ouee Temn-pa Pa6ouee Temn-pa
AaBrneHue nepekauy. XuaKkocTu AaBrneHue nepekay. XMAKOCTH

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 Gap —20°C ... +120°C
CR, CRI, CRN 3 16 6ap -20°C ... +120°C 25 Gap —20°C ... +120°C
CR, CRI, CRN 5 16 6ap -20°C ... +120°C 25 Gap —20°C ... +120°C
CR, CRI, CRN 10-1 & CR, CRI, CRN 10-16 16 6ap -20°C ... +120°C 16 6ap -20°C ... +120°C
CR, CRI, CRN 10-17 > CR, CRI, CRN 10-22 25 Gap -20°C ... +120°C
CR 15-1 > CR 15-7 10 6ap -20°C ... +120°C
CR, CRI, CRN 15-1 & CR, CRI, CRN 15-10 16 6ap -20°C ... +120°C
CR, CRI, CRN 15-12 > CR, CRI, CRN 15-17 25 Bap -20°C ... +120°C
CR 20-1 > CR 20-7 10 6ap —20°C ... +120°C

50 Ny CR, CRI,CRN 20-1 - CR, CRI, CRN 20-10 16 6ap -20°C ... +120°C
CR, CRI, CRN 20-12 > CR, CRI, CRN 20-17 25 Bap -20°C ... +120°C
CR, CRN 32-1-1 > CR, CRN 32-7 16 6ap -30°C ... +120°C
CR, CRN 32-8-2 > CR, CRN 32-14 30 6ap -30°C ... +120°C
CR, CRN 45-1-1 > CR, CRN 45-5 16 6ap -30°C ... +120°C
CR, CRN 45-6-2 > CR, CRN 45-11 30 6ap -30°C ... +120°C
CR, CRN 45-12-2 &> CR, CRN 45-13-2 33 6ap -30°C ... +120°C
CR, CRN 64-1-1 > CR, CRN 64-5 16 6ap -30°C ... +120°C
CR, CRN 64-6-2 > CR, CRN-64 -8-1 30 6ap -30°C ... +120°C
CR, CRN 90-1-1 > CR, CRN 90-4 16 6ap -30°C ... +120°C
CR, CRN 90-5-2 > CR, CRN 90-6 30 6ap -30°C ... +120°C
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MpunoxeHune b

BbicoTa cTon6a XMAKOCTU NoA BcacbiBalOWMM naTpy6Gkom*:

NPSH
p H CR 1s, CRl 1s, CRN 1s p H CR 15, CRI 15, CRN 15
kPa] | (m] ] 50 Hz tkPal | (mi ]
60 ] 6 / 50— 5
50 5 | / 2 ] . ] 50 Hz
40 — 1
B ¢ ] / 30— 3 //
30— 3 a i /
] 1 20— 2 A
204 2 — i ] //
10 1 g 10— 1 — = iy
i i g i L 8
0— 0 T T T T T T T T E 00— 0 T T T T T T T T T T T T T %
00 02 04 06 08 10 12 Q[m3h] Q 0 2 4 6 8 10 12 14 16 18 20 22 Q[m¥h] 9
I T T T T I T T T T I T T T T I T T T T I T T g I T 1T I LI I LI I T 1T I T 1T I T 1T I LI I T 8
0.0 0.1 02 03 Qis] Z 0 1 2 3 4 5 6 Qs =
o H CR 1, CRI 1, CRN 1 o H CR 20, CRI 20, CRN 20
kPa] | m) kPl | m ] 50 Hz
40— 4 N 6 4
i ] 50— 5
304 3 50 Hz 20 .
20 2] // 8078 : //
1] A 20— 2 //
10— 1 - o w0 4 — g
4 i ﬁ i L l — ';lr')
0o— 0 T T T T T T T T g 0o— 0 T T T T T T T T T 8
00 04 08 12 16 20 24 Q[m3h] Q 0 4 8 12 16 20 24 28  Q[m¥h] 9
T T T T T T T T T T T T T [} T T T T T T T T T T T T T T T (a2}
[ I I I I o [ I I I I ] o
0.0 0.2 0.4 0.6 Qfis] Z 0 2 4 6 8 Qfis] =
b H CR3,CRI3,CRN 3 b H CR 32, CRN 32
kPa] | m] | ipal] mi] o \H ]
40 t 4 60 6 — //
30 3 50 Hz 50— 5 - /
B g 40— 4
20— 2 30— 3 /
i | i ] e
10 — 20— 2 ,/
1] ol 10 14 0
< 1 . <
0o— 0 T B 0o— 0 T T T T T T T T T T T 5
0.0 0.8 16 2.4 3.2 4.0 Q[m¥h] Q 0 4 8 12 16 20 24 28 32 36 Q[m¥n 2
I T T T I T T T I 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 T T T I 8
0.0 04 0.8 12 Qs] = 0 2 4 6 8 10 Qs =
b H CR 5, CRI 5, CRN 5 b H CR 45, CRN 45
kPa] | [m] ] «Pa]| m1 ] ‘ ‘
40 4 %0 8 50 HZz |
1] 50 Hz ] /
40— 4
30— 3 / i ] /
B 30— 3
20— 2 el i i /
. // 20— 2
10— 1 T ’r__‘l’_,——/
I I 0 10— 1 0
. . o o
< 1. 3
0— 0 T T T T T T T T T T g 0— 0 T T T T T T T T T T T T T %
o 1 2 3 4 5 6 7 8 Q[m¥ Q 0 5 10 15 20 25 30 35 40 45 50 55 Q[m¥h] Q
I T 1 1 I T 1 1 I T 1 1 I T 1 1 I T 1 1 I T 1 1 I T 1 1 8 I T 17T I T 1T I T 17T I T 17T I T 1T I T 17T I T 17T I T 17T I T 17T I 8
0.0 0.4 0.8 1.2 1.6 20 2.4 Qis] = 0 2 4 6 8 10 12 14  16Q[s] g
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p H CR 10, CRI 10, CRN 10 p CR 64, CRN 64
kPa] | [m] | ‘ tkPal | m) ] “%o H ‘
40— 4 1 B i
50 Hz 50 ] /
1 1] /
0 s / 40 - /
20— 2 /1 30 _, ]
b R 20 —| i
104 1 / ] ] //
1 gl 10— 1 o
o— 0 T T T % 0— T T T T T T T T T T %
0 2 4 6 8 10 12 Q [m¥h] Q 0 10 20 30 40 50 60 70 80 Q[m¥h] Q
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 1 T 7T I T T T T I T 1 T 7T I T 1 T 7T I T 1 T 7T I T T g
0 1 2 3 4Q|iis] g 0 5 10 15 20 Qfis] g
p H CR 90, CRN 90
kPa] | [m] ] ‘
80 6 50 Hz |
50 5 /|
0] 4] /
N //
20— 2] ~
N N ___.//,
10— 1 f——F—"F— )
1 1 <3
0— 0 T T T T T T T T T T T T g
0 10 20 30 40 50 60 70 80 90 100 Q[m*/h] 9
I LU I LI I T 1 T 7T I LU I T 1 17T I LU I LI 8
0 5 10 15 20 25 afi/s) Z

* B cnyyae noctaBku Hacoca cnel, ucnonHeHus Low NPSH kpusble xapaktepucTtuk 6yayT umeTb Opyrov Bua.
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MpunoxeHune B

[aBneHue HacbiWweHHbIX napoB BoAabl (H,) npu paboyen Temnepatype XuakocTtu (ty):

150 45
1404-35
1304
120420
11015
100410
90
8050
70-3,0
601-2,0
50-
40408
30+0,4

20+

TMO02 7445 3503
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MpunoxeHue I
MakcumanbHoe aaBneHue Ha Bxoge ansi CR, CRI u CRN*:

50 Ny

CR, CRI, CRN 1s

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 §

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 bap
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 bap
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 6ap
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 6ap
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 6ap
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 6ap
CR, CRN 90-3 - CR, CRN 90-6 15 6ap

B cnyyae noctaBskn Hacoca crew UCMOSTHEHNSI CO BCTPOEHHbLIM
NOALUMMHMUKOBLIM (priaHLemM 3HaYeHUst BXOLHOIo AaBrieHus
GyaoyT UMeTb Apyrue 3HaueHus.



MpunoxeHue [

Pa3mepbl HacocoB*:
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Mygma FlexiClamp He ssensiemcsi camocmosimesibHbIM npucoeduHeHUeM U mpebyem e 6onbwuHcmee ciy4vaee

dononHuUmMensHO20 31IeMeHma, K KomopoMy 3amemM npPucoedUHSIIOMCS omeemHble Yyacmu.

[Bramanme
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MpunoxeHune E

YpoBeHb 3BYKOBOIrO laBfIEHUA ANA HACOCOB, CHaGXeHHbIX ABuratensamu “"IpyHAadoc™:

50 My
AnekTpoaBurarenb —
[kBT] Lpa
[dB(A)]
0.37 53
0.55 53
0.75 53
1.1 55
1.5 58
2.2 58
3.0 59
4.0 66
5.5 63
7.5 73
1 75
15 70
18.5 70
22 69
30 73
37 73

45 73




MpunoxeHue XK

C6opoyHas MHCcTpyKuusa ans HacocoB CR, CRI,CRN 1 ... 5:

€0¥€ G570 CONL
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MpunoxeHue 3
C6opoyHas uHcTpykuus gna HacocoB CR, CRI, CRN 10, 15 n 20:

TMO02 7383 3403
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MpunoxeHue U
C6opoyHas MHCTpyKuusa ans HacocoB CR, CRI, CRN 32 ... 90:

22

TMO1 9996 3600



MpunoxeHne K

OnuncaHne KOMMOHEHTOB:

Ne no3uuun

OnucaHue

1

[pomexyToYHbIN rnaHey

1a doHapb
2 ['onoBHas yacTb Hacoca
3 BepxHsisi kamepa
3a Kamepa 6e3 LeneBoro ynnoTHeHUs
4 Kamepa B cbope
4a Kamepa ¢ nogLmMnHUKOBBLIM KOJbLIOM
5a Kamepa B cbope
6 OcHoBaHue
6a CTonopHbIN WTUT
6d Hanpasnsiowas nnuta gns onopbi/nansbi
69 MoaWnnHNKOBOE KONbLO
7 3aLLUTHBIA KOXYX
7a BuHT
8 MydTa B cbope
9 BuHT
10 Linnunapuyeckun wtndt
18 BUHT BEHTUNSILMOHHOIO OTBEPCTUS
19 3arnyLuka
21 3arnywka
23 3arnyLuka
25 3arnyLwka crnMBHOro oTBepcTUs
26 CTtsbxHowm 6onTt
26a CTsbxkHas neHrta
26b BuHT
26¢ Llanba
28 BuHT
28a BuHT
31 BuHT
32a Llanba
35 BuHT
36 [anka
36a [anka
37 YnnoTHUTENbHOE KOMbLO KPYrioro ceveHusa/npoknagka
38 YNNOTHUTENbHOE KOMbLIO KPYroro ceYeHns
38a YnnoTHUTENbHOE KOSbLO KPYriioro ceyeHus
44 [eTtanb BcacbiBatLLleln nonocTu B cbope
45 LLleneBoe ynnoTHeHue
45a LLleneBoe ynnoTHeHne B cbope
47 KonbLo noawunHuka
47a Bpawatouwieecs konbuo nogwwunHuka ans CR, CRI, CRN 32 .... 90
47a MoawwnnHuk ¢ "nosoakom”
47b Konbuo nogwvnHuka
47c BTynka
47d CTonopHoe KonbLo
47e CrtonopHoe KonbLo
48 ["anka An§a 3aXMMHOW BTYIKM
49 Pabouee koneco
49a Paboyee koneco
49b Pa3xumHas BTynka
49c AHTUDPUKLMOHHOE KOMbLIO
51 Ban Hacoca
55 Koxyx
56 Mnuta- ocHoBaHue
57 YNNOTHUTENbHOE KONbLIO KPYrNoro CevYeHns
58 basoBasi getanb ynrnoTHeHWst Bana
58a BuHT
60 MpyxuHa
61 [pyX1Ha TOpLOBOro YNIOTHEHNS
62 CrtonopHoe KonbLo
64 IpomexyToyHas BTyrnka
64a MpomexyTodHas BTysKa
64c LLnvueBasa 3axMmHas runb3a
64d MpomexyTodHas BTysKa
65 basoBas getans LWenesoro ynnoTHEHUs
66 Llanba
66a Llan6a
66b CrtonopHas warba
67 anka
69 MpomexyTodHas BTysKa
76 dupmeHHasa Tabnunyka ¢ TEXHUYECKMMU napameTpamu B cbope
100 YNnoTHUTENbHOE KOSbLO KPYriioro ceyeHuns
105 YNnoTHeHns Bana
201 dnaHey,
203 CTONOPHOE KOJbLO
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MpunoxeHue J1
OcTupoBka nonoxeHusa MmydTbl ansa HacocoB CR, CRI, CRN 1 ... 5:

M6 - 13 Nm
M8 - 31 Nm
M10 - 62 Nm
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MpunoxeHne M
KOcTupoBka nonoxeHuss MydTbl gns HacocoB CR, CRI, CRN 10, 15 n 20:
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MpunoxeHue H

90:

OcTupoBka nonoxeHusa My Tbl Ansa HacocoB CR, CRI, CRN 32 ....
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