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MpedynpexdeHue

lpexde yem npucmynames kK pabomam

no MoHmMaxy obopydoeaHusi, Heo6xo0umo
8HUMamesibHO U3y4umb OaHHbIU OOKYMeHm.
MoHmax u akcnnyamayusi o6opydoeaHusi
dosmkHbI Npoeodumbcsi 8 coomeemcmeuu

¢ mpe6ogaHusiMmu 0aHHO20 OOKYMeHma,

a makxe 8 coomeemcmeuu ¢ MECMHbIMU
HOpMaMu u npaeusiamu.

1. YKazaHusl no TexHukKe 6e3onacHoCcTM

lpedynpexdeHue

Akcnnyamayusi daHHo20 o6opydoeaHust
doJsmkHa Npou3eo0umbCsi NepPCcoHasioM,
enaderouium Heob6xo0umMbIMuU A1 3MoO20
3HaHUsIMU U onbimom pabomei.

Jluya c oepaHu4yeHHbIMU hu3uYeCcCKUMU,
yMCmMeeHHbIMU 803MOXXHOCMSIMU,

C 02paHU4YeHHbIMU 3PEHUEeM U CJTYXOM

He 0oJIKHbI d0NycKambCsl K 3KCyamayuu
0daHHO20 060pydoeaHusl.

Hocmyn demel kK daHHOMy o6opydoeaHuro
3anpeujeH.

1.1 O6wWwune cBegeHNA O OKYMEHTe

MacnopT, PykoBOACTBO NO MOHTaXy v 3KCnnyaTauuu, ganee

no TeKkcTy — PyKOBOACTBO, COAEPXMUT NPUHLMNNANbHbIE
yKa3aHus, KOTopble AOMKHbI BbIMOMHATECA NPU MOHTaxe,
aKcnyaTauum n TexHnyeckom obcnyxusaHun. NMoatomy nepep
MOHTa>XOM 1 BBOAOM B 3KCMyaTaLuio OHN 0653aTeNbHO AOMKHbI
6bITb N3yYeHbl COOTBETCTBYIOLLMM OBCYXMBAIOLWNM
nepcoHanom unu notpebutenem. PykoBoACTBO AOMKHO
NOCTOSIHHO HaXoAMTbCA Ha MecTe aKcnnyaTauum o6opyaoBaHUS.

Heobxoanmo cobntogate He TonbKo obwne TpeboBaHMs No
TexHuke 6e3onacHoOCTH, NpMBEAEHHbIE B pasferne «YkasaHus
no TexHuke 6€30MacHOCTM», HO U cneLunanbHble ykasaHust

no TexHuke 6esonacHoOCTW, NPMBOAUMbBIE B APYrMX pa3genax.

1.2 3HayeHMe CUMBOJIOB U HagNUCcen Ha usaenum

YkazaHus, noMeLLeHHble HEMOCPeACTBEHHO Ha 06opyaoBaHuu,
Hanpumep:

¢ CTperiKa, yKasblBawllaa HarnpaslieHne BpalleHus,

» 00603HayeHre HanopHoro natpybka aAns nogayu
nepekaunBaemoin cpeapl,

OOIXHbI cobnogaTtbes B 06a3aTensHOM nopsagke n coxXxpaHATbCA
Tak, YToObl UX MOXHO ObINo npo4yuTaTtb B no601n MOMEHT.

1.3 KBanudmkauus n obyuyeHme ob6cnyxuBaroLLero
nepcoHana

[MepcoHan, BbINONHAKLWMI 3KCNyaTaumio, TEXHU4eckoe
obcnyxuBaHMe U KOHTPOMbHbIE OCMOTPbI, @ TaKXKe MOHTaX
obopynoBaHus, AOMKEH MMETb COOTBETCTBYIOLLYIO BbIMOMHAEMOM
paboTe kBanudgukaumuo. Kpyr Bonpocos, 3a KoTopble nepcoHan
HeceT OTBETCTBEHHOCTb U KOTOPbI€ OH LOMKEH KOHTPONMPOBaTb,
a TakXxe 06nacTb ero KOMMeTeHUUN AOMKHbI TOYHO
onpefensiTbcs notpebutenem.

1.4 OnacHble nocneacTBUA HecoONAEeHUs yKa3aHUM
no TexHuKe 6e30nacHoOCTH

HecobntogeHune ykasaHui no TexHuke 6€30nacHOCTU MOXET
noereYyb 3a CO6OW Kak onacHble NocneAcTBUS AN 340pOBbS

W XXWU3HW YeroBeKa, Tak U co3aTb ONacHOCTb ANSA OKpyXKatoLlen
cpeabl 1 obopyaoBaHusa. HecobniogeHue ykazaHui no TexHuke
6€e30NacHOCTN MOXET TakXXe MPUBECTU K aHHYNIMPOBaHUIO BCEX
rapaHTUiHbIX 0683aTenbCTB MO BO3MELLEeHMIo yulepba.

B yacTHocTW, HecobnoaeHue Tpe60BaHMl7I TEXHUKU
6e30MacHOCTM MOXeT, HanpumMmep, Bbi3BaTb:

* 0TKa3 BaxHenwunx dyHkuuit obopygoBaHus;

*  He[elCTBEHHOCTb NpeanucaHHbIX METOA0B TEXHUYECKOIO
06CcnyXMBaHUS U PEMOHTA;



* OMacHyl cUTyauuto Ans 340POBbs U XXN3HM NepcoHana
BCeACTBUE BO3AENCTBUS ANEKTPUYECKUX U MEXAHUYECKUX
¢akTopos.

1.5 BbinonHeHue paboT ¢ cobnoaeHMeM TeEXHUKN
6e3onacHoCTH

Mpw BbINOMHEHNUN PaGOT AOMXKHbI COBMIOAaTLCS NPUBEAEHHbIE B
AaHHOM OOKYMEHTe yKa3aHuaA no TexHuke 6630I‘IaCHOCTM,
cyulecTByOuUMe HauMOHanbHble NnpeanncaHnsa rno TexHuke
6e3onacHoOCTK, a Takxe nobble BHYTPEHHWE NpeanncaHns no
BbINOJTHEHUIO paGOT, aKkcnnyatauumn o6opy,qoaava N TEXHUKe
6e3onacHoCTH, AencTByOWMe y noTpebutens.

1.6 Yka3aHusa no TexHuke 6esonacHocTu Ans

norpeburTens unu obcnyXuBarLiero nepcoHana

» 3anpeleHo 4eEMOHTMPOBaTb UMELLNECS 3alUTHbIE
orpaxZeHusi NoABUXKHbIX Y3I0B U AeTanewn, ecnm
obopyaoBaHWe HaxoauTCs B aKCnyaTauuu.

*  Heobxo4uMo UCKMYNTL BO3MOXHOCTb BO3HUKHOBEHNS
0nacHOCTW, CBA3aHHOW C 3aNeKkTpoaHepruen (6onee nogpobHo
cMOTpUTE, Hanpumep, npegnucanns MY n MecTHbIX
3HeprocHabxarLWmnx NpeanpusaTun).

1.7 Yka3aHus no TexHUKe 6e30nacHOCTH Npwm
BbIMOJIHEHUMN TEXHUYECKOro o6CcnyXuBaHus,
OCMOTPOB U MOHTaxa

MoTpebuTens AomkeH obecnevnTb BbINOMHEHNe BCex paboT

Nno TeXHN4YecKomy OGCJ‘Iy)KVIBaHM}O, KOHTPOJIbHbIM OCMOTpam

N MOHTaXy KBaJ‘IVICbVILl,VIpOBaHHbIMVI cneunanncTtamu,

OonyueHHbIMN K BbIMOJTHEHUIO 3TUX paGOT 1 B JOCTaTOYHOM Mepe

O3HaKOMJ1€HHbIMU C HAMU B Xo4e I'IO,ElpO6HOFO n3yveHunsa
pykoBOACTBa NO MOHTaXy M akcnsyataumn.

Bce paboTbl 0653aTenbHO AOMKHBI TPOBOAUTHLCS NpU
BbIKIO4YeHHOM o6opyaoBaHun. [lomkeH 6e3ycnoBHO
cobnofgaTbca NopsaaoK AenCTBUI NpU ocTaHoBKe 06opyaoBaHus,
OMWCaHHbIV B PYKOBOACTBE MO MOHTaXy W1 KcnnyaTauuu.

Cpasy e no okoH4YaHMM paboT JOMKHbl ObITb CHOBA
YCTaHOBIEHbI UMW BKITHOYEHbI BCE EMOHTVPOBAHHbIE 3aLUUTHbIE
1 NpefoxpaHuTenbHble YCTPOMCTBA.

1.8 CamocTosiTenbHoe nepeobopynoBaHue
M U3roToBneHWe 3anacHbIX y3roB U AgeTaneun

MepeobopynoBaHune unu MoguduKaLuno ycTponcTs
paspeLuaeTcs BbINOMHATL TONBKO MO COrNacoBaHuUio
C N3roToBUTENEM.

(DVIpMeHHbIe 3anacHble y35ibl U eTann, a TakXxe pas3peLleHHble
K MCNOJIb30BaHUIO CbVIpMOVI-VI3rOTOBI/ITeﬂeM KoMnnekTywune,
npun3BaHbI obecneynTb HaOeXHOCTb aKcnnyataunn.

anMeHeHVIe y3110B U netanen apyrux I'IpOIA3BOD,I/ITeJ'IeI7I MOXeT
Bbl3BaTb OTKA3 N3roTtoBUTEsNIA HECTU OTBETCTBEHHOCTb
3a BO3HUKLUME B pe3ynbTaTe 3TOro nocnencrtena.

1.9 HeponycTumble pexxnMbl aKkcnnyaTaumm

OkcnnyaTaunoHHasi HaAeXHOCTb NOoCTaBsieMoro o6opyaoBaHus
rapaHTMpyeTcs TONbKO B Clyvae NPUMEHEHNS B COOTBETCTBUM

¢ (byHKLMOHanNbHbIM Ha3HaYeHneM cornacHo pasgeny «ObnacTb
npuMeHeHusi». MpeaenbHO AONYyCTUMbIE 3HAYEHUS], yKa3aHHble

B TEXHUYECKUX AaHHbIX, OIKHbI 06513aTenbHO cobnoaaTbest

BO BCEX Clyyasix.

2. TpaHCcnOpTUpPOBKA U XpaHeHue

TpaHcnopTMpoBaHue obopyfoBaHusa cnegyeTt NPpoBOANUTL B
KpbITbIX BaroHax, 3akpblTbIX aBTOMALUNHAX, BO3AYLUHbIM, PEYHbIM
6o MOPCKUM TPaAHCNOPTOM.

Ycnosusa TpaHcnopTpoBaHnsa 060pyaoBaHNS B HacTu
BO3[ENCTBNS MEXaHN4YeCknx hakTopoB AOMKHbI
cooTtBeTcTBOBaThL rpynne «C» no FOCT 23216.

Mpw TpaHcNopTMPOBaHUM ynakoBaHHOe o6opyaoBaHue AOMKHO
OblTb HAAEXHO 3aKPENSIeHO Ha TPAHCMOPTHBLIX CPeACTBax C
Lienbio NpeAoTBPAaLLEHUst CaMONPOU3BOIIbHBIX MEepeMeLLEeHU.

YcnoBus xpaHeHns 060pyAoBaHUst AOMKHbI COOTBETCTBOBATL
rpynne «C» FOCT 15150.

MakcumanbHbI Ha3HAYeHHbIV CPOK XpaHEeHUs COCTaBnseT
2 ropa.

Mpwn XpaHeHUW HacoCHOro arperata Heo6Xo04MMO NPOKPYYMBaTh
pabouee Koneco He pexe O4HOro pasa B Mecsl,.

BnnoTb Ao Hayana akcnnyatauum He 3aTarvBaiTe pe3b6oByto
npoGKy 0TBEpCTUS ANs BbiNyCcKa BO3JyXa U HE yCTaHaBnuBanTe
Ha MecTo NpoGKy ApeHaxHOro OTBEPCTUS.

Ecnn n3 Hacoca Heo6xo4MMO CNNThb XUAKOCTb nepen
ANNTeNbHbIM NEPNOLAOM NPOCTOA, Ha Bas BO3Jie yNOoTHEHNA
cnefyeTt HaHeCTU HECKOJTbKO Kanesib CUNMMKOHOBOro Macna. 370
3alWUTUT NOBEPXHOCTU YNITOTHEHUA Basa OT CriMnaHua.

TemnepaTtypa XpaHeHUsi U TPaHCNOPTUPOBKU:
MuH. =30 °C; makc. +60 °C.

3. 3HayeHUe CMMBONOB U Hagnucen
B AOKYMEHTe

MpedynpexdeHue

Heco6nrodeHue OaHHbIX yKa3zaHulli MOXem
umemb onacHsble 01151 30opoebs nrdeli
nocnedcmaus.

MpedynpexdeHue

Heco6nrodeHue OaHHbIX yKa3zaHulli MOXem
cmameb NpuUYuHOU NopaxkeHuUsl 3J1eKmMpu4ecKuMm
MOKOM U UMemb onacHble 851 KU3HU

u 300poebs odeli nociedcmeausl.

lpedynpexdeHue

Hacmosiwue npasusa do/mkHbI cobnodambcs
npu pabome co 83pbl8o3aujuyEHHLIM
obopydoesaHueM. PekomeHOyemcsi makxe
cobnrodamb OaHHbIe npaesusia npu pabome ¢
ob6opydogaHueM 8 cmaHOapMHOM UCIOJIHeHUU.

= > [>

Yka3aHusi no mexHuke 6e3onacHocmu,

- HeebINoJIHeHUe KOmopbIX MO)XKem 8bl3eamb

omka3 o6opydoeaHusi, a makxe e2o
noepexoeHue.

PekomeHOayuu unu ykaszaHusi, obnez4aroujue

pabomy u o6ecrneqyusaroujue 6e3onacHyro

akcniyamayuro ob6opydoeaHusi.

Pycckun (RU)
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4. O6wue cBegeHus 06 nsgenun KoHcTpykuus nsnenus

Hacochbl siBnsitoTca cTaHAapTHBIMU LEeHTPOBEXHbIMU
[aHHoe PykoBoacTBo pacnpocTpaHsieTcst Ha Hacockl NK, NKG, Aap HenTp

HOCTYMNEeHYaTbIMU H MOBCachIB VMU H MU

NKE, NKGE. Hacocbl NK, NKG moryT noctaBnsitbcsi oAHocTyneH4a ecamoscacelisatoly acoca
ropusoHTanbH CMOMoXeHHbIM Banom, 0CeBbIM

BO B3PbIBO3aLLNLLEHHOM UCMOINTHEHUN. crop 0 pacro » oce

BCacCbliBawLWMM U pagnanbHbIM HANOPHbIM I'IanyﬁKaMl/l.
Mo AOCTYyNHOMY beHKLlVIOHaJ'Iy YaCTOTHOro npeo6pa3OBaTenﬂ

nacocsl NKE 1 NKGE gensites Ha 2 Tuna: Hacocbl NK(E) n NKG(E) AOCTyMHbI C MPOTOYHOM YacTbio

W3 YyryHa Unu HepxaBseloLLeil cTanu u ¢ pabounmn konecamm
- Hacockl NKE 1 NKGE ¢ motHocTbio Ao 2,2 KBT; W3 YyryHa, HepXaseloLLieil CTanu unu GpoHabI.

- Hacockl NKE 1 NKGE ¢ mowHocTbio cabiwe 2,2 kBT. MexaHuueckas yacTb Hacocos NKE 1 NKGE KOHCTPYKTUBHO

B cnyyae Heo6xoaMMOCTU [ONONHUTENBHOW MHOPMaLMK Ans noBTOpsieT MexaHuyeckyt YacTb HacocoB NK n NKG
HaCTPOMKM 1 NOAKMIOYEHUSI KOHKPETHOrO TUNa Hacoca, ganee COOTBETCTBEHHO, NPU 3TOM JaHHbIE HACOChl OCHAaLLLATCA
no TekcTy 6yayT NpuBEAEHbI CCbINKN Ha NPUINOXEHUS, 3NEKTPOABUraTENSMU CO BCTPOEHHBIM YACTOTHBIM
onucbiBatoLwue cneynaneHble TpeboBaHUs U yHKLMOHanN npeobpasoBaTtenem.

KOHKpPETHOro Tuna Hacoca (Hanpumep, HacTPONKY PEXMMOB

Paspes Hacocos NK(E), NKG(E) npuBeaeH Ha puc. 1 u 2.
yrnpaBrieHus1 B Hacocax ¢ YacToTHbIM npeobpasoBatenem NKE

n NKGE).
65b 17 86 51 53 53a 159f 156a 159a 7
65 24b
24 45b
45 —
T N
s O
[Ons ucnonuennii K, L, M, 66a £7}7BL
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YNNOTHEHUA 3aKpenneHbl - - - -

NOCPEACTBOM BUHTOB 67
66 V/

TMO5 1527 3211
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Puc. 1 Hacoc NK, NKG B paspese (pagnanbHblil OTBOA)
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49
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Puc. 2 Hacoc NK, NKG B paspese (TaHreHumanbsHbii oteog), DN 200 n DN 250



Cneundukauus matepuanos, NK, NKG

Mo3. OnucaHue Martepuan
EN-GJL-250
6 Kopnyc Hacoca 1.4408/CF8M
1.4517/CD4MCuN
7 Koxyx mydTbl 1.4301/AISI 304
8a MydTa CmMoTpuTe Tabnuuy Hxe
8f Macnetxka -
11 LinoHka 1.4401/AISI 316
11a LLinoHka Cranb
2.0401/CuZn44Pb2
17 Bo3ayLlwHbI knanaH 1.4401/AIS| 316
1.4539/AIS1 904L
ISO 898 8,8 yrnepoancTas ctanb
20 3arnywka 1.4401/AISI 316
1.4539/A1S1 904L
1.4401/AISI 316
24 BWHT c wecTurpaHHbiM OTBEPCTMEM B rOfloBKe
1.4539/A1S1 904L
1.4401/AISI 316
24b BUWHT C WwecTurpaHHbIM OTBEPCTMEM B rONOBKE
1.4539/A1S1 904L
CuSn10
CuZn34Mn3AI2Fe1-C
45 LLleneBoe ynnoTtHeHune EN-GJL-250
1,4517/CD4MCuN
Kap6oH-rpadut-HanonHenue PTFE (Graflon®)
CuSn10
CuZn34Mn3AI2Fe1-C
45b LLleneBoe ynnotHeHune EN-GJL-250
1.4517/CD4MCuN
Kap6oH-rpadut-HanonHeHue PTFE (Graflon®)
EN-GJL-200
49 Paboyee koneco cusn10
1.4408/CF8M
1.4517/CD4MCuN
1.4034 + 1.0569/AISI 420 yrnepogucTtas ctanb
51 Ban 1.4401 + 1,0569/AISI 316 yrnepogucTas ctanb
1.4462 + 1.0569/ASTM J92205 yrnepoguctas ctanb
53 LLlapukonoAwunnHuK ¢ rnyboKnMy OPOXKaMU KavyeHus 2ZR.C3
PaananbHO-yNopHbIA LapuKoNoALWUMHUK BECBJ (SKF)
53a YNNoT. KonbLO KPYrioro cevyeHus EPDM/FKM
53c [MpomexyTo4yHoe KOmnbLO, BHYTPEHHEE 1.4308
53d [MpomexyTo4YHOoe KObLO, BHELLHee 1.4309
53e CTonopHas warba Cranb
53f CTonopHas ranka Cranb
54 LLlapnkonoawnnHuk ¢ rmyboKMMu JOpOXKKaMu KayeHus 2ZR.C3
MopWwmnnHKK kayeHuns ECJ (SKF)
54a YNnoT. KonbLO KPyrioro cev4eHns EPDM/FKM
58 YnnoTHeHue Kopryca Hacoca 1.4517/CD4MCuN
58d YNnoT. KonbLO KPYyrioro cevyeHus E/FIKIM/VIX
65 dukcaTop Lwen. ynnoTH. 1.4517/CD4MCuN
65b dukcaTop Lwen. ynnoTH. 1.4517/CD4MCuN
1.4301/AISI 304
66 Lanba 1.4401/AISI 316
1.4539/A1S1 904L
1.4301/AISI 304
66a MoanpyxuHeHHas wanba 1.4401/AISI 316

1.4539/A1S1 904L

Pycckun (RU)
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®PupmeHHaa Tabnuyka HacocoB B 06bIYHOM
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Mo3. PacwundpoBka MNo3. PacwudpoBka
1 TunoBoe o603Ha4YeHne Hacoca 1 MEI (MMHUManbHbIA MHAEKC 3HEProadPEeKTUBHOCTM)
2 Mopenb Hacoca (07 — rog nsrotoenenus, 02 — Hegens 2 Kna
N3roToBnEeHNs) 3 Tunosoe 0603HaYeHNe Hacoca
3 HowmwHaneHas nopava 4 Mopenb Hacoca (07 — rog narotoenexus, 02 — Hegens
4 HomwuHamnbHbIN Hanop N3roToBMEeHNSA)
5 MakcumanbHas YyacToTa BpaleHus 5 MapkupoBka B3pbIBO3aLUTbl HE3NIEKTPUYECKOW YacTu Ha-
g HomuHankbHoe naBnexve/makc. Temnepatypa CocHoro arperara
nepekaynBaemown XnMaKkocTu 6 Howmep TexHuyeckoro canna
7 MEI (MMHMManbHbIN MHAEKC 3HepProadgekTMBHOCTH) 7 HomuHanbHoe faBneHve/makc. Temnepartypa
8 KMo nepekaynBaeMown XUAKOCTH
9 CTpaHa MaroTosneHus 8 CTpaHa 13rotoBneHus
10 3Hakn obpalleHns Ha pbiHKe 9 HomuHaneHas nopava
10 HomuHanbHbIV Hanop
Puc. 3 dupmeHHas Tabnuuka HacocoB NK, NKG
11  MakcumanbHas YactoTa BpalleHus

12 3Haku obpalleHuns Ha pblHKe

Puc

TunoBoe o603HauYeHue

. 4 dupmeHHasn Tabnuuka B3pbIBO3aLMLLEHHBIX HACOCOB
NK, NKG

Mpumep 1 NK E 32 125 1 142 A1 F 1 A  E S BAQE

Mpumep 2 NKG E 125 -100 -160 /1160-142 H2 F 3 N KE O 2926
Tun npoaykTa

Twn anekTpoaBuratens

E

Hacoc co ctaHaapTHbIM anekTpoaBuratenem
Hacoc ¢ 4acToTHO-perynvpyembiM 3NeKTpoaBUraTeNem

HomuHanbHbI AnameTp BecackiBatollero natpybka (DN)

HomMuHanbHbI AnameTp HanopHoro natpy6ka (DN)

HomuHanbHbI AnameTp paboyero koneca (Mm)

[MoHWXeHHas Npon3BOAUTENBbHOCTL = .1

dPakTnyeckuit guameTp paboyero koneca (Mm)

PacwudpoBka TMNnoBoro o603Ha4yeHus (gonyckaeTcs coyeTaHve KOAOB)

A1
A2
B
E
G1
G2
H1

H2

N

J2

BasoBoe ncnonHeHne, ctTaHAapTHbIN NOALLMMHUKOBLIV Y3es, CMa3biBaeMbli

KOHCMCTEHTHOM cMaskon. MydTa — ctaHaapT

BasoBoe ncnonHeHwue, CTaHD,apTHbIVI NOALUMMHUKOBBIN ys3en, CcMasblBaembIn

KOHCUCTEHTHOM cMma3skon. MydTa — npocTaBka
OnekTpoasuraTenb yBENMYEHHOW MOLLHOCTMN

B3pbiBO3aluymLleHHOE ncnonHeHne (BTOPO CUMBOI KOAa UCMONHeHNnst Hacoca — bykea E)

MoALWMNHMKOBBIV Y3en AN TAXenbIX yCrnoBui aKCnnyaTauuu,
CMa3biBaeMblil KOHCUCTEHTHOWN cmaskon. MydTa — ctaHgapT

MogwnnHUKoBbIN y3en ana Taxenblx yCJ'IOBVII;I KCcnnyartayuu, CMasblBaeMbIit

KOHCUCTEHTHOM cMma3skon. MydTa — npocTaBka

MoAWwWnNHNKOBbLIN y3en ana taxenbIX yCJ'IOBMVI aKcnnyatayun, MmacrndaHaa cMaska.

MydTa — ctaHaapT

MoAWwWnnNHNKOBbLIN y3en ana taxenbIX yCJ'IOBVII7I aKcnnyatauyun, MmacnaHaa cMaska.

MydTa — npocTaBka

bes anekTpogBuraTtens, ctTaHAapTHbIN NOALWUNHUKOBbIV Y3€en, cCMa3biBa
KOHCUCTEHTHOM cMa3skon. MydTa — ctaHaapT

Bes anekTpoaBuratens, ctTaHAapTHbLIN NOALINNHUKOBbLIV Y3€er, CMa3sbiBa
KOHCUCTEHTHOW cma3kon. MydTa — npoctaBka

Bes anekTpoasuratens. MoaWwWMNHUKOBLIN y3en ANs TSXenblX YCNOBUIA SKCnnyaTauuu,

CMa3biBaeMblil KOHCUCTEHTHOWN cmaskon. MydTa — ctaHgapT

bes aneKkTpoAaBurartenda. MogwmnnHmKoBbIN y3en ana Taxenbix yCJ'IOBIAVI aKkcnnyaTtauun,

cMmasblBaeMbIi KOHCUCTEHTHON cmaskon. Mydta — npocTaBka

emMbli

eMblIi




K1 Bes anektpogBuratens. MoaWMNHUKOBLIN y3en ANs TsSHXKeNbIX YCIOBUIA 3KCnyaTauuu,

mMacnsHas cmaska. Mydpta — ctaHgapTt

K2 Bes anektpoasuratens. MoAwmMNHUKOBLIN y3en ana taxenbix yCJ'IOBVIVI KcnnyaTtauuu,

macnsHas cmaska. Mydpta — npoctaBka

Y1 Hacoc co cBo6oAHbIM Banom, cTaHA4apTHbIA NOALLIMMHUKOBBINA Y3€er, CMa3blBaeMbli

KOHCUCTEHTHOWN CMa3Kon

W1 Hacoc co cBo6oaHbIM Banom. MNoAWnnHUKOBbIV y3ern AN TSXeNbIX yCrnoBui
aKCnnyaTaumm, CMasblBaeMblii KOHCUCTEHTHOW CMa3sKom
21 Hacoc co cBob6ogHbIM Banom. MoALWMNHUKOBBIN y3en Ans TSXXenblX yCroBui

aKcnnyaTtaunun, macrisHasda cmMmaska
X CneuunanbHoe UCNONHEHNe

Koa Tpy6HOro coeguHeHus
E ®dnaHel no AS 2129

F ®naney no DIN B cooTBeTcTBMM ¢ EN 1092-2

G ®dnaHey no ANSI, B cootBeTcTBUM ¢ ASME B16.1

J dnaHew no JIS, B cootBeTcTBUM ¢ JIS B 2210

HOonycTumoe paBneHue Ha ¢pnaHuyax (PN — HoMMHanbHoOe faBneHue)
1 10 6ap

2 16 6ap

3 25 6ap

4 40 6ap

5 Opyroe gonyctumoe gaBneHue

MaTtepwuanebl (cMm. Tabnuua 1)

AnacTtomepbl

MepBasi 6ykBa 0603Ha4YaeT MaTepuman KoMbLEBOro YNIOTHEHUS KPbILLKA HACOCa M KPbILIKW YNNOTHEHUS (KpblLUKa
YNIIOTHEHUSI MPUMEHSIETCS TONBKO B ABOMHbIX TOPLEBBIX YNIIOTHEHUSX). BTopasi 6ykBa o603Ha4YaeT MmaTtepuan KonbLeBOro

YNNOTHEHUSI KOpryca TOPLEBOro YNNOTHEHNS.
EPDM

FXM (Fluoraz®)

FFKM (Kalrez®)

FKM (Viton®)
HNBR

X<ZxXxTm

FEPS (cunukoHOBOE KonbLieBOe ynnoTHeHUe B o6onouke us PTFE)

YnnotHeHue Bana

CanbHukoBoe ynnoTtHeHne

O,cMHapHoe KapTpuaoxesoe ynrnoTHeHne
[iBoWiHOE KapTpuaxXeBoe ynnoTtHeHune

MTVTOOOW

O.cleapHoe ynnoTtHeHune

«back-to-back» (pa3sepHyTOe Apyr k Apyry) ABOMHOE YNIOTHEHNE
«tandem» (cTosiee Apyr 3a ApYrom) ABOVHOE YNIOTHEHNE

YnnoTtHeHue Bana B Hacoce

BykBbl unu undpbl B koae 0603Ha4atoT TMN TOPLEBOro YNNOTHEHUS Bana 1 TUn anactomepa
4 6ykBbl: OAMHapHOe MexaHuyeckoe ynnoTHeHne Bana (Hanp. BQQE) nnu oguHapHoe kapTpuaxHoe ynnoTtHeHue (Hanp. HBQV).

4 undppsl: [iBONHOE ynnotHeHne (Hanp. 2716, rae 27 — DQQV (nepBnyHoe ynnotHeHue), a 16 — BQQV (BTopuyHoe ynnoTHeHe))
U ABOWHOE KapTpuaXHoe ynnoTHeHue (Hanp. 5150 — rae 51 — HQQU (nepBuyHoe ynnotHeHne) n 50 — HBQV

(BTOpUYHOE YNIOTHEHME)).

Mpumep 1 NK 32 -125 .1 /142 A1 F1 AE S BAQE

Mpumep 2 NKG 125 -100 -160 /160-142 H2 F 3 N KE O 2926

Mpumep 1: PacumndpoBka KOHCTPYKTUBHBIX
ocobeHHocTel Hacoca NK 32-125.1

* NMOHMKEHHasi NPOU3BOANTENBHOCTb
* pabouee koneco 142 mm

* CTaHOAPTHbIV NOALMNHUKOBLIN y3ern,
CMas3blBaeMbIl KOHCUCTEHTHOM CMa3Koun

* MydTa-cTaHgapT

* onaHubl TpybHOro coeguHeHns no DIN
B cooTBeTcTBMM ¢ EN 1092-2

 pnaxubl PN 10

* YyryHHbI kopnyc Hacoca EN-GJL-250

* YyyryHHoe pabouee koneco EN-GJL-200

» 6poH30BOE/NaTyHHOE KOMbLIO LWeneBoro ynioTHeHns
* Ban u3 Hepxasetowwewn ctanu EN 1.4021/1.4034

* MaTepuan KonbLeBoro ynnotHeHus — EPDM

* TOpLUEBOeE yNMoTHEeHWE Bana — 0OfuHapHoe

* TN TOpLIeBOro ynnotHeHnst Bana — BAQE.

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

* 160-142 MM, KOHNYeCKoe paboyee Koneco

* NOALWNNHUKN ONA TAXEnNbIX yC.l'IOBVII;1 aKcnnyatauyuu,
CMa3sblBaeMble KOHCUCTEHTHOW CMa3Kom

* MydTa-npocTaBka

* cbnaHubl TpybHOro coeamHeHmusi no DIN B cootBeTcTBMM ¢ EN 1092-2
* bnaHubl PN 25

* KOpMyc Hacoca un3 Hepxasetolen ctanu EN 1.4408

» paboyee koneco n3 Hepxxasetowen ctanu EN 1.4408

* KOMbLIO LLEeNeBoro ynnoTHeHus:, kapboH-rpadut, PTFE (Graflon®)
* Ban Hacoca u3 HepxasetoLen ctanu EN 1.4401

* MaTepuan KonbLeBbIX YyNNOTHEHWI KPbILLKM Hacoca
W KPbILWKN ynnoTHeHns — FFKM

* MaTepuan KonbLEeBOro ynnoTHeHns kopnyca
TOpLEBOro ynnoTHeHus — EPDM

* TN ABONHOrO ynnoTHeHusa Bana «back-to-back»
* nepBMYHOe ynnoTHeHue Bana: DQQK
* BTOPMYHOe ynnoTtHeHune Bana: DQQE.

Pycckun (RU)



(N¥) umnoohy

Ta6bnuua 1

Kopnyc Hacoca

Pa6ouee koneco

Konbuo weneBoro ynnotHeHus

Ban

CneunanbHoOe UCMornHeHne

A EN-GJL-250 EN-GJL-200 BpoH3a/natyHb 1.4021/1.4034
B EN-GJL-250 6poHsa CuSn10 BpoH3a/natyHb 1.4021/1.4034
C EN-GJL-250 EN-GJL-200 BpoHsa/natyHb 1.4401/1.4408
D EN-GJL-250 6poH3a CuSn10 BpoHsa/natyHb 1.4401/1.4408
E EN-GJL-250 EN-GJL-200 EN-GJL-250 1.4021/1.4034
F EN-GJL-250 6poH3a CuSn10 EN-GJL-250 1.4021/1.4034
G EN-GJL-250 EN-GJL-200 EN-GJL-250 1.4401/1.4408
H EN-GJL-250 6poH3a CuSn10 EN-GJL-250 1.4401/1.4408
| 1.4408 1.4408 1.4517 1.4462

J 1.4408 1.4408 Kap6oH-rpadguT-HanonHenne PTFE (Graflon®) 1.4462

K 1.4408 1.4408 1.4517 1.4401/1.4408
L 1.4517 1.4517 1.4517 1.4462

M 1.4408 1.4517 1.4517 1.4401/1.4408
N 1.4408 1.4408 Kap6oH-rpadut-HanonHexnne PTFE (Graflon®) 1.4401/1.4408
P 1.4408 1.4517 Kap6oH-rpaduT-HanonHenne PTFE (Graflon®) 1.4401/1.4408
R 1.4517 1.4517 Kap6oH-rpadguT-HanonHenne PTFE (Graflon®) 1.4462

S EN-GJL-250 1.4408 BpoHsa/natyHb 1.4401/1.4408
T EN-GJL-250 1.4517 BpoHsa/natyHb 1.4462

U 1.4408 1.4517 1.4517 1.4462

W 1.4408 1.4517 Kap6oH-rpadut-HanonHexnne PTFE (Graflon®) 1.4462

X

TOleeBble ynnoTHeHus Bana

Pacwudposka koaa o6o3Ha4yeHus TOopueBOro ynroTHeHusi Bana

Mosunuun (1) — (4) onncbiBaloT ynnoTHEHMe Bana.

Mpumep

m @ @ @

O6o3HayeHne Tuna ynnoTtHeHns Grundfos |

MaTepman NnoABMXHOTO YNITOTHUTENbHOIO KOoJlbLa

MaTepman HENOABUXXHOIO YyNJIOTHUTENTbHOIO KosbLa

MaTepuan BTOPUYHBIX YNNOTHEHWI, 33 UCKITOYEHEM
KoneLw, Wenesoro ynnoTHEHUs]

Tabnuua BkntovaeT B cebs nosicHeHus K nosuumsm (1), (2), (3) n (4).

CanbHukoBoe ynnotHeHue (NK, NKG)

B kayecTBe anbTepHaTUBbI TOPLIEBLIM YNIIOTHEHNAM Bana
MCMNOMb3YTCA Pa3nuYHbIe TUMbI CaNbHUKOBLIX YNNOTHEHNIA.
CanbHuKOBbIE YMITOTHEHNSA MeHee NpeAnoYTUTENbHbI, Tak Kak
MMeIOT eCTECTBEHHYI0 yTeuky paboueit xunakoctn. CanbHUKOBbIE
YNNOTHEHNSA PEKOMeHAyeTCs NPUMEHATL TaM, rae TpeboBaHus

K CUCTEMe He MO3BOMSAIT MCMOMNb30BaTb TOPLIEBLIE YNIOTHEHWS
(Hanpumep, HeKOTOpble TUMbl CUCTEM NOXAPOTYLUEHNS).

ina Hacocos Tuna NKG goctynHbl Tpy Tuna canbHukoB: SNE(x),

SNO(x)  SNF(x).

PacwudpoBka canbHUKOBOro ynnoTtHeHus

Mo3nuwnm (1) — (4) onnucbIBalOT CanbHUKOBOE YNITOTHEHME.

Mos. Tun Kpatkoe onucaHue Mos. Tun _ Kpatkoe onucanue
A YNNOTHUTENbHOE KOMBLO C HENOABIKHLIM Q) S Tun Habuskn
«ceanom» Mos. Tun MeTopa oxnaxaeHus
B Pe3nHoBoe cnnboHHOE yNnnoTHeHnE (2) N HeoxnaxpaeMblln canbHUK
D CbanaHcmnpoBaHHoOe cunbgoHHOE (KoNbLieBOE) Mos. Tun 3aTBOpHas XUAKOCTb
) ynnorHeHue 3) E  C BHyTpEeHHeil 3aTBOPHOI XMAKOCTbIO
PesnHoBoe CVII'IVI:CbOHHoe ynnoTHeHue Tuna B F C 3aTBOPHOM KNAKOCTbIO U3BHE
G C YMEHbLUEHHOW NnoLaabio NOBEPXHOCTH -
TpeHus: (6] Be3 3aTBOpHOW XNAKOCTH
H CbanaHcupoBaHHOE KapTpuaXHoe Mos. Tun _Marepuan
yNnoTHeHne CanbHukoBast Habuska Buraflon® us BonokHa
Moz Tun  Marepman 4) A pamu, nponutaHHoro PTFE v ynnoTHUTENbHbIE
. - i konsua EPDM B kopnyce Hacoca
pacduT MeTannuanpoBaHHbIN (M3-3a .
@ A COAEPKAHNS CYpbMbI HCTIOb30BAHME ATISH CaJ'IbHVIKOGBaﬂ Habwueka Thermoflon® ns PTFE
" NUTbEBOW BOAbl HE peKOMeHayeTCs) B HUTY ¢ Aobaernenvem rpacputa
— — — 1 ynnoTHUTenbHble konbla EPDM B kopnyce
3) B [padnT NnponnTaHHbIN CUHTETUYECKON CMOTOW Hacoca
Q  Kapbup kpemHus CanbHukoBas Habueka Buraflon® 13 BonokHa
Mos. Tun  Marepuan Cc pamu, nponutaHHoro PTFE n ynnoTHUTENbHbIE
EPDM konbua FKM B kopnyce Hacoca
FKM (Viton®) CanbHukoBas Habuska Thermoflon® ns PTFE
HUTKU ¢ gobaBneHnem rpaduTa
FXM (Fluoraz®) D

)

FFKM (Kalrez®)

1 ynnoTHUTenbHble konbua FKM B kopnyce
Hacoca

HNBR

C | X|X|TM<[m

MoasuxHoe konbuo n3 FFKM n HenoasuxxHoe
konbuo n3 PTFE
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[MprmeyaHue: Hacocbl ¢ canbHUKOBbLIM YMAOTHEHNEM OOCTYMHbI
Tonbko nopa 3aka3. ObpaTtuteckb B komnaHuto Grundfos.



CooTBeTCTBUS KOOOB umbpoaoro n GyKBeHHOFO 0603Ha4YeHumn TopueBOro n casibHUKOBOro yﬂﬂOTHeHI/Iﬁ Bana

Lindpbi BykBbI OnucaHue
10 BAQE OpvHapHoe TopLeBoe ynioTHeEHVe Bana
11 BAQV OpuHapHoe TopLeBoe ynnoTHeHVe Bana
12 BBQE OpuHapHoe TopLeBoe ynnoTHeHVe Bana
13 BBQV OpuHapHoe TopLeBoe ynnoTHeHVE Bana
15 BQQE OpuHapHoe TopLeBoe ynnoTHeHVe Bana
16 BQQV OpuHapHoe TopLeBoe ynnoTHeHVe Bana
17 GQQE OpuvHapHoe TopLeBoe ynnoTHeHVe Bana
18 GQQv OpvHapHoe TopLueBoe ynnoTHeHVe Bana
19 AQAE OpuHapHoe TopLeBoe ynnoTHeHVe Bana
20 AQAV OpuHapHoe TopLeBoe ynnoTHeHVe Bana
21 AQQE OpuvHapHoe TopLeBoe ynnoTHeHWe Bana
22 AQQV OpavnHapHoe TopLeBoe ynnoTHeHne sana
23 AQQX OpavnHapHoe TopLeBoe ynnoTHeHne Bana
24 AQQK OpnHapHoe TopLeBoe ynioTHeHne Bana
25 DAQF OpanHapHoe TopLeBOoe YNioTHeHUe Bana
26 DQQE OanHapHoe TopLeBoe YNioTHeHNe Bana
27 DQQv OpvHapHoe TopLeBoe ynnoTHeHWe Bana
28 DQQX OpuvHapHoe TopLeBoe ynnoTHeHWe Bana
29 DQQK OpuvHapHoe TopLeBoOe ynnoTHeHUe Bana
50 HBQV KapTpuaxesoe ynnotHeHue
51 HQQU KapTpuaxesoe ynnoTtHeHune
52 HAQK KapTpuaxeBoe ynnotHeHue
SNEA CanbHMKOBOE YNNOTHEHWE C BHYTPEHHEN 3aTBOPHOM XUAKOCTbIO, canbHuKoBas Habveka Buraflon®1),
mMaTepuan KonbLieBoro ynnotHeHns — EPDM
SNEB CanbHMKOBOE YNIOTHEHUE C BHYTPEHHER 3aTBOPHOM XXUAKOCTHI0, canbHukoBas Habvekoi Thermoflon®2),
mMaTepuan KonbLieBoro ynnotHeHns — EPDM
SNEC CanbHVKOBOE YNIOTHEHME C BHYTPEHHEN 3aTBOPHON XUAKOCTbIO, canbHMKoBas Habueka Buraflon®1),
MaTtepuan KonbLeBoro ynnotHeHns — FKM
SNED CarnbHUKOBOE YMNIIOTHEHUE C BHYTPEHHEN 3aTBOPHOW XUAKOCTLIO, canbHukoBasi Habuskon Thermoflon®2),
MaTtepuan KonbLeBoro ynnotHeHns — FKM
SNOA CarnbHuKoBOE ynrnoTHeHVEe 6e3 BHYTPEHHEN 3aTBOPHOW XMAKOCTU, canbHUkoBas Habuska Buraflon®1),
Martepuan KonbLeBoro ynnotHeHns — EPDM
SNOB CanbHuKoBOE ynnoTHeHVe 6e3 BHYTPEeHHel 3aTBOPHO XUAKOCTH, canbHykoBas Habuska Thermoflon®2),
mMaTepuan KonbLeBoro ynnotHeHns — EPDM
SNOC CanbHuUkoBOE ynroTHeHne 6e3 BHYTpeHHeh 3aTBOPHOM XXUAKOCTH, canbHukoBas Habueka Buraflon®1),
MaTtepuan KonbLeBoro ynnoTHeHns — FKM
SNOD CanbHuKoBOE ynnoTHeHVe 6e3 BHYTPEeHHel 3aTBOPHOM XXMAKOCTU, canbHKoBas Habuska Thermoflon®2),
mMaTepuan KonbLeBoro ynnotHeHns — FKM
SNFA CanbHUKOBOE YMNIOTHEHWE C BHELLHEN 3aTBOPHOM XMUAKOCTbIO, canbHukoBasi Habuska Buraflon®1),
MaTtepuan KonbLeBoro ynnotHeHns — EPDM
SNFB CanbH/1KOBOE YNIOTHEHWE C BHELLHEN 3aTBOPHOW XXMAKOCTLIO, canbHUkoBas Habuska, Thermoflon®2),
MaTtepuan KonbLeBoro ynnotHeHns — EPDM
SNFC CanbHUKOBOE YNIIOTHEHWNE C BHELLHEW 3aTBOPHON XUAKOCTbIO, canbHukoBas Habueka Buraflon®1),
MaTtepuan KonbLeBoro ynnotHeHns — FKM
SNFD CanbH/KOBOE YyNIOTHEHWE C BHELLHEN 3aTBOPHOW XMAKOCTbIO, canbHUkoBas Habuska, Thermoflon®2),

mMaTepuan KomnbLeBoro ynnotHeHns — FKM

1) Buraflon® canbHukoBasi Habueka 13 BofIokHa pamu, nponutaHHoro PTFE.

2) Thermoflon® canbHukoBas Habueka u3 PTFE HWTKU ¢ foGaBneHnem rpacgumTa.
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lMpedynpexdeHue

Bo3moxHble Ex-mMapkupoeku Heaslekmpu4eckol
qJacmu:

-lIGbc T3-T5

-lIGccT3-T5

-1lIDb ¢ 125°C

-lliDc ¢ 125°C

Bo3moxHbie Ex-mapkupoeku anekmpu4yeckol
4acmu (8 3agucumMocmu om ycmaHO8JIeHHO20
anekmpodeuzamensi):

1. CEMP

-1ExdIIB T3-T6 Gb

-1ExdIIC T3-T5 Gb

-1ExdellB T3-T5 Gb

-1ExdellCT3-T6 Gb

-2ExnAll T3 Ge

2. ATB

-1ExdIlIBT3, T4, T6 Gb

-1ExdIIC T3, T4, T6 Gb
-1ExdellBT3-T4Gb

-1ExdellC T3-T4 Gb

-1Exell T3-T4Gb

-2ExnAll T3 Gec

-ExtD A21IP6X T120°C

E -Ex tD A22 IP55 T*°C

-Ex tD A22 IP65 T*°C

3. VEM

-1Exell T3- T4 Gb

-1ExdIIB T4 Gb

-1ExdIIC T4 Gb

-1ExdellBT4Gb

-1ExdellC T4 Gb

-2ExnAll T3 Gec

-Ex tD A211P65 T125°C...T105°C

-Ex tD A22 IP55 T125°C...T105°C

4. ABB

-1ExdIIB T4 Gb

-1ExdIIC T4 Gb

-1ExdellBT3-T4Gb

-1ExdellC T3- T4 Gb

-2ExnAll T3 Gec

-1Exell T3 Gb

-Ex tD A21IP5X T125°C

-Ex tD A21IP5X T125°C

-ExtD A22 IP6X T125°C

-ExtD A22 IP6X T125°C

3Hak «*» 8 0603Ha4YeHUU memMnepamypHoO20
Knacca yka3bieaem Ha mo, Ymo
delicmeumesnibHbIlU meMnepamypHbIl Kinacc
3aeucum om ycmaeku memmnepamypHo20
damyuka u/unu memnepamypbl OKpyxaroujel
cpeosl.

lpedynpexdeHue

Heanekmpuyeckas yacmb Hacoca umeem eud
e3pbleo3awumsl «3aujuma KOHCMPYKUUOHHOU

6e3onacHocmbio “c”».
Cpedcmea obecneyeHusi 83pbigo3awjumal
x anekmpodeuzamerisi ykazaHbl 8 Pykoeodcmee
Mo MOHMaXxy u 3Kcrsyamayuu
Ha coomeemcmeyrouuii anekmpodeuzamesb
(exo0um e KoMMsIeKm nocmaeku,).

5. YnakoBka u nepemelieHue

5.1 YnakoBka

Mpu nonyyeHnn o6opyaoBaHNs NPoOBEpPbLTE YNAKOBKY U CamMo
obopyaoBaHue Ha Hanvyne NOBPEeXAEeHWIN, KOTOpble MOrnn BbITh
nonyyeHbl Npu TpaHcnopTMpoBke. [epen Tem Kak BbIKMHYTb
ynakoBKy, TLaTenbHO NpoBepbTe, HE OCTaNUCh N B HEN
[OKYMeHTbI 1 Menkue getanu. Ecnu nonyyeHHoe obopynosaHue
He COOTBETCTBYET BalleMy 3akasy, 06paTtuTech K NoCTaBLLMKY
obopynoBaHus.

Ecnu o6opynoBaHue NoBpeXAEHO Npy TPAHCMOPTUPOBKE,
HeMe[eHHO CBSXXUTECH C TPAHCMOPTHOWM KoMNaHuen
1 coobwute nocTaBLMkyobopyaoBaHUS.

lMocTaBLmK coxpaHsieT 3a cobon npaBo TwaTeslbHO OCMOTPETb
BO3MOXHOE€ noBpeXxaeHue.
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5.2 MepemelueHue

MpedynpexdeHue

Cnedyem cobsiro0amb o2paHUYeHUSI MECMHbIX
HOPM U npaeusi 8 OMHOWeEHUU N00BbEMHbIX

U no2py304Ho-pa3epy304YHbIx pabom,
ocywecmeJsisieMbIX 8PyYHYIO.

3anpewaemcss noOHUMamb o6opydosaHue
pou Py

3a numarowuil Kabesb.

lpedynpexdeHue

3anpeuweHo NoOHUMamb HacOCHbIe azpe2ambl
MouwHoCMbHO cebiwe 4 KBm mosibKo 3a pbiM-
601mbI 351ekmpoodsu2amerisi.

Hacochbl 4OmKHbI NOAHMMATbLCS npun nomMmoLin HENNOHOBbIX
CTponun n XxoMmyToB.

TMO03 3948 1206

TMO03 3769 1006

Puc. 6 HenpaBunbHbIi cnocob cTponoBKkM Hacoca

6. O6nacTb NpuMeHeHUA

Hacocbl npegHa3Ha4veHbl Anda nepekavynBaHua I’Opﬂ‘-leVI
M XornogHon BoAbl, Hanpumep, B:

* OTOMUTENbHbIX YCTAaHOBKaX;

* OTONMUTENbHbIX TENNOUEeHTpanax;

¢ OTOMUTENbHbIX YCTAaHOBKaX ANnA XUnblX NoMeLLEeHNN;
¢ YCTAHOBKax A4 OTONMIEHNA XUNbIX KBAPTarnoBs,;

* KOHOUUWOHEepaXx;

¢ XOnoAunbHbIX YCTAaHOBKaAX;

* B XKWNbIX palioHax, y4pexxAeHUAX U Ha NPOMBbILLIIEHHbIX
NpeanpusTUsIX.

Kpome Toro, 3T Hacocbl NPUMEHSOT ANA NepekavynBaHus
XUAKOCTEN U BOOOCHABXeHUs, Hanpuvep, B:

* MOEYHbIX arperaTtax;
* yCTaHOBKax noaga4u soabl Ansa ObITOBOro UCMONb30BaHWS;
* MPOMbILWIEHHbIX YCTaHOBKaX.

[ns obecneyeHns onTMmManbHON aKCnnyaTaumMm yCTaHOBOK
BaXKHO, YTOObI BbIGpaHHas obnacTb UX NapamMeTpoB He Bbixoauna
3a npegenbl AnanasoHa MOLWHOCTM Hacoca.



Pa6ouue xngkoctun

YucTble, ManoBsa3kne, HearpecCuBHbIE U B3pblBO6eSOI‘|aCHbIe
XngkocTtu 6es TBEPAbIX UMW ANTMHHOBOOKHUCTLIX BKITIOYEHUN.
I'IepeKaqvnaaemaﬂ XNAOKOCTb HEe AO0JIKHa MexaHU4YeCckn nnm
XMUMUYeCcKn BO3AeNCTBOBaTb Ha MaTepman Hacoca.

Mpumepsbi:
* BOAa AN CUCTEM LieHTParnbHOro OTOMNeHns (ka4ecTso BOAbI

[OOJTKHO COOTBETCTBOBATb TPEOOBAHNAM NPUHSATLIX CTaHAAPTOB
AN BOAbl B CUCTEMAX OTOMEHUS);

* OXNaxgarLLme XUAKOCTH;

* BoAa Ans GbITOBOro UCMOMb30BaHNS;

* UCMOJSIb3yeMble B MPOMbILLUNIEHHOCTUN XUOKOCTH;
* H-kaTnoHnpoBaHHas Boja.

Ecnn HeobxogmMo obecneunTb nepekaynBaHme XXUAKOCTH,
NMOTHOCTb U/UNN BA3KOCTb KOTOPOM OTAMYAETCs OT NNOTHOCTU U/
UNK BA3KOCTU BOAbl, TO B 3TOM Clly4ae B CBSI3U C MUBMEHEHUEM
rMApaBnmMyeckon MOLHOCTN Hacoca Heobxoaumo obpatnTb
BHMMaHWe Ha Takme hakTopbl Kak:

* CHU)XEHWNE JaBleHUsl HarHeTaHus;
* nafieHve rnapaBnnyeckon MOWHOCTY;
* yBenuYeHune notTpebnseMon MOLWHOCTH Hacoca.

B 3Tux cnyyasix 4OMKHO NpefycMaTpmMBaTbCs OCHalleHne
HacoCoB anekTpoaBuraTensiMm 6onbLUe MOLHOCTMW.

B COMHUTENBHBIX Cry4asix NPOCUM CBA3aTbCs C PMPMOK
Grundfos. YcTaHaBnvBaemble B Ka4ecTBe CTaHO4aPTHbIX
YNNOTHUTENMbBHbIE KOMNbLA KPYrioro cevyeHns ns pesnHsl EPDM
(sTMneH-nponuneHoBoro TponHoro cononumepa CKIMMT)
npurogHsbl B NepByto ovepenb Ans Boabl. Ecnun nepekaynBaemas
BOJA COAEPXUT MUHEeparnbHble/CMHTETUYECKME Macna unm
XUMUKaThbl, TMGO BO3HMKAET HEOOXOAMMOCTb B NepekavynBaHum
He BOAbl, a APYrUX XUAKOCTEW, TO ANA 3TOro crnefyeT Boloupatb
YNMNOTHSOLWME KOMbLia KPYrioro ce4eHnst N3 COoTBETCTBYHOLLETO
Martepuana.

Hacocbl BO B3pbiBO3alWNLLEHHOM UCNONMTHEeHUN:

Mpynnal Mpynna ll
Kateropua M Kateropus1 Karteropua2 Karteropusa 3
1 2 G D G D G D
3oHa 3oHa 3oHa 3oHa 3oHa 3oHa
0 20 1 21 2 22

Her Her Her Her NK(G) NK(G) NK(G) NK(G)

7. MpuHUMN gencTBUA

MpuHumn paboTtel HacocoB NK(E), NKG(E) ocHoBaH

Ha NOBbIEHUV AABNEHUS XUAKOCTUN, ABUXYLLENCSA OT BXOAHOIO
naTtpy6bka K BbIxofHOMY. [0oBbILLIEHNE AABMNEHUS NPOUCXOANT
nyTem nepefayn MexaHM4eckown aHeprum ot Bana
anekTpoABuratens yepes My@Ty K Bany Hacoca, a 3atem
HenocpeACcTBEHHO XWAKOCTU NOCPeACTBOM BpaLlaloLLerocs
pabouyero koneca. >KugkocTb TeYeT OT BXOAa K LLleHTpy paboyero
Koneca u ganblue BAOMb ero nonatok. MNoa aenictevem
LEHTPOBEXKHbBIX CUI CKOPOCTb XWUAKOCTU YBENUYMBAETCS,
crnepoBaTenbHO, pacTeT KUHeTUYeckas dHeprus, kotopas
npeobpasyetcs B AaBneHune. CnupanbHas kamepa (ynurka)
npegHasHaveHa ans cbopa xugkoctu ¢ paboyero koneca

1 HanpaBrneHus ee Ha BbIXO4HON dnaHel,.

8. MoHTax mexaHU4YecKom 4yacTtu

8.1 NMpoBepku, BbINOMIHAEMbIE Nepea Havyanom
MOHTaxa

MoapsiAYMK OMKEH NPOBEPUTL 0GOPYA0BaHME NpK NOCTaBKe
1 y6eamnTbCsi B TOM, 4TO OHO XPaHUTCS B YCIOBUSIX,
MCKI0YaIOLLUX ero KOPPO3nto 1 MOBpEXAEHNE.

Ecnu no BBoaa obopyaoBaHusi B akcnnyartauumio nponget 6bonee
LecTu MmecsiLeB, HEO6XOAMMO HaHECTM COOTBETCTBYOLLEe
aHTUKOPPO3NOHHOE MOKPbITUE Ha BHYTPEHHNE AeTanu Hacoca.
MNprMeHsieMoe aHTUKOPPO3NOHHOE NOKPbITUE HE JOIMKHO
paspyLaTtb pe3nHoBbIe AeTanu, ¢ KOTOPbIMU OHO KOHTaKTUpyeT.
AHTVKOPPO3NOHHOE MOKPbITUE AOMKHO Nerko yaanaTbcs. YTtobsl

3alUNTUTb HACOC OT NPOHWKHOBEHNS B HEFO BOAbI, MbINN, TPA3M
W T.M., BCE OTBEPCTUS AOIMKHbI ObITh 3arnyLleHbl BNIOTb 40 TOro
MOMeHTa noAknoveHns Tpybonposoaos. 3aTpaThl HA AEMOHTaX
Hacoca BO BpeMsi MycKoHanago4Hbix paboT us-3a Hanmyus
NOCTOPOHHMX 06BEKTOB 4OCTATOYHO Benukn. MexaHnveckune
YyNNoTHEHNS Bana NpeAcTaBnsAoT co60i NpeLmn3noHHbIe y3nbl.
Ecnu B HegaBHO yCTaHOBNEHHOM Hacoce BbIXOAMT U3 CTPOS
MexaHun4eckoe ynnoTHeHve Bana, 06bI4HO 3TO NPOUCXOAUT

B TeYeHNe HeCKONbKNX NepBbIxX YacoB akcnnyaTauun. OCHOBHOW
NMPUYMHON TaKNX OTKa30B ABAETCH HEMPaBUITbHbI MOHTaX
yNnoTHeHW” Bana unu tpybonpoBoaa ANs YNAOTHAOLWEN
XWAKOCTU M/MNK OLIMBKN NpY yCTaHOBKE N MOHTaxe Hacoca

Ha MmecTe akcnnyaTaunv. [ing TpaHCMOPTUPOBKM HAacoc
3akpennsaeTcs Tak, YTobbl He JONYCTUTEL NOBPEXAEHNs Bana

1 yNnoTHeHs n3-3a Bubpaumni n ynapos. 3anpeLieHo nogHnuMaTb
Hacoc 3a Ban.

8.2 Tpe6oBaHUs K MeCTy yCTaHOBKM

Hacoc yctaHaBnmBaeTcsi B CyXOM, XOPOLLO NPOBETPUBAEMOM
MecTe, rae HeT yrposbl NpoOMep3aHust.

lpedynpexdeHue

Mpu nepekavyueaHuu 2opsiyeli 600kl ciedyem
UCKJTIOYUMb 803MOXXHOCMb COMPUKOCHOBEHUS
nepcoHasna c 20psI4YUMU 108EPXHOCMSIMU.

[ns ocmoTpa n peMoHTa Heobxoaumo npenycmMmoTpeTb
cBoboaHoe NPOCTPaHCTBO, NO3BONIAKOLEE BbINOJIHNTL AEMOHTaX
HacocCa unu anekTpoasuratena.

» [1ns HacocoB C aNeKTpoABMraTeNsAMM MOLLHOCTbIO 0 4 kBT
Heobxogumo obecneuntb 0,3 M CBOGOAHOrO NPOCTpPaHCTBA Haj
anekTpoABuraTenem.

» [1na HacocoB C aNeKkTpoABMraTeNnsaMM MOLWHOCTbIO OT 5,5 kBT
1 BbllLie Heobxoanmo o6ecneunTsb 0,3 M cBOGOAHOTO
npocTpaHcTBa 3a gBuratenem n 1 m Hag aBuratenem ans
noabema Hacoca.

0,25 - 4 kBt

= 03m

5,5 kBT 1 6onblue

{ ] 03m —

TMO5 3727 1612

Puc. 7 lNpocTpaHcTBO 3a ABuratenem

8.3 ®dyHpameHT HacocoB NK, NKG c nnuTon-
OCHOBaHuUeM

Komnanusa Grundfos pekomeHayeT ycTaHaBnmBaTbh HacoC

Ha 6eTOHHbIV (hyHAAMEHT, UMEIOLLNA OCTAaTOYHYIO HECYLLYIO
CnocoBHOCTL Ans TOro, YTobbl 06ecneynTb NOCTOSAHHYIO
cTabunbHy0 ONopy BCEMY HAaCOCHOMY y3ny. ®yHAaMeHT [OIKeH
nornowats Nobble BMbpaumu, gedopmaumm n yaapsbl

OT HOpMarbHO AeNCTBYOLWMX cun. Ha npakTuke
npuaepxuBatTcs npaBuna, 4To macca 6eTOHHOro OCHOBaHUS
nomkHa B 1,5 pasa npesbiwaTe MacCy HaCOCHOW YCTaHOBKW.

Pa3mepbl 6eToOHHOro oyHaameHTa gOMmKHbl 6bITb Ha 100 MM
GonbLue Hecyllel paMbl No Bcemy nepumeTpy. Cm. puc. 8.
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© Puc. 11 MNnuTta-ocHoBaHMe C OTBEPCTUAMM ANS 3aNUBKN
X (52
L s
= Mepen Havyanom MoHTaxa Hacoca Heob6xoAMMO NOAroTOBUTL
dyHOAAMEHT.
Puc. 8 dyHaameHT, X = MuH. 100 mm N
yRa Hacocbl NK, NKG c nnuToi-ocHoBaH/WeM nocTaBnsTcs
MwuH1manbHas BeicoTa pyHaameHTa (h) MoxeT 6bITb BbluMcrieHa FOTOBLIMI K 3a/IUBKE LIEMEHTHLIM pacTBOPOM.
no cdopmyne: Ona 2-nontocHblx HacocoB NK, NKG ¢ gsuratenem MoLHOCTbIO
h Myacoc X 1,5 55 kBT 1 6bonee 3anuBka NAWUTbI-OCHOBAHNSA LIEMEHTHbIM
f= L¢ % Bf X 8geroma pacTBopoM obA3aTenbHa, YToObl UCKNIOYMTL Nepeaady Bubpaunm
TOH

OT BpallalLerocs ABnratens u UsMeHeHue NoToka XUAKOCTU.
MnoTHocTb (d) 6eToHa 06bIYHO paBHa 2.200 Kr/m3. YCTaHOBUTb

Hacoc Ha pyHOaMeHT u 3acdukcupoBaTthb. Hecyulas pama gommkHa P2 <45 kBt P2 =55 kBT
umeTb onopy no Bcew nnowaan. Cm. puc. 9.

3anueka 3anueka
2 nontca
He obsi3aTenbHa obszaTenbHa
4 nontoca 3anueka He obsizaTenbHa
6 nontocoB 3anueka He obsizaTenbHa
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Puc. 9 MNogxogawun pyHagameHT
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g

Puc. 10 HenpaBunbHbIN (PyHAAMEHT
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8.3.1 Nopspok aencrenn

SIERSENIPN

[MoaroTtoBka pyHaameHTa
BblpaBHUBaHME pambl-OCHOBaHUS
MpepBapuTtenbHas LeHTpPOBKa

. 3anvBka LeMEHTHbIM PpacTBOPOM
. OKkoHYaTenbHasa perynMpoBka COOCHOIO NOMoXeHusl, cM. pasgen 9.4 Peeynupogka coocHocmu.

1: MoprotoBka chyHAaMmeHTa

[ns dopMmpoBaHusi xopollero pyHaamMeHTa Heo6xoaUMO BbINOMHUTL CreaytoLlee.

dtan [deicTBue

UnnocTtpauusa

[ns 3anvBkn HEOBGX0AMMO MCMONb30BaTh 6e3ycafouHbIi
6eToH. (MpoKOHCYNbTUPYNTECH C MOCTABLLMKOM LieMeHTa).
3anuBka dyHAameHTa foskHa ObiTb cnnowHon 6e3
pa3pbiBoB B npegenax 19-32 MM oT OKOHYaTeNbHOM BbICOTHI.
[lns paBHOMepHOro pacnpefeneHns LEMEHTHOro pacTeopa
HeobxoaMmo ncnonb3oBaTtb BUbGponpecchl. Ha BepxHen
noBepxHocTK pyHAaMeHTa Heobxoammo obpasoBaTb
rny6okue pudneHus unv 6oposabl nepef yknaakown 6etoHa.
Torpga pacTBOp XOpOLLO CXBATUTCH C MOBEPXHOCTbLIO.

dyHOaMeHTHble 60nThl 3annBatoTcst B 6eToH. [AnuHa

NX OOMKHa GblTb 4OCTAaTOYHOW ANS TOro, YTo6bl Nocne
yKnaku pactBopa, yCTaHOBKW NPOKNa[AokK, HUXHErO
dnaHua NAnTbl OCHOBAHUSA MOXHO ObINo HageTh Wakbbl
1N HaBepHYTb ranku.

Pama-
[nuHa GonTta OCHOBaHue
Hag nnuTomn-

OCHOBaHuem

TonwwuHa N FHh A
nANTbI-
OCHOBaHWS

KMUHBbSA UMK
npoknagku
ocTatTcs Ha

19-32 MM nop
LLEMEHTHBbIN
pacTBop

[MoBepxHOCTL
dyHOameHTa
ocTaBUTb
LiepoxoBaTom
TpybyaTas BTynka

LLlan6a Onopa

PerJ'IMpOBOquIe

TMO03 0190 4707

3

I'Iepe,q BblpaBHMBaAHNEM U 3anMBKOW LEMEHTHbIM pacTeBopomM
NNNTbl-OCHOBaHUA d)yH,ElaMeHT OOSKeH NONMHOCTbIO
3aTBepAeThb, Ha 4TO TpeGyeTCﬂ HECKOIbKO AHEN.

2: BblpaBHMBaHMe paMbi-OCHOBaHuUA

dtan [dencTBue

WUnniocTpauus

MpynoaHATL NNTY-OCHOBAHME HA KOHEYHbIV YPOBEHb
19-32 MM Hap 6eTOHHbIM DyHOAMEHTOM U NoanepeTb eé ¢
NOMOLLbIO KITMHBEB U MPOKNa[ok nog pyHAAaMEHTHbIMU
bontamun 1 mexay HUMu.

25 mm

TMO04 0489 0708

BbIpoBHATL NNNTY-OCHOBaHWe, fo6asnsAs nnu ybupas
13 noj Heé Npoknaaku.

TMO4 0489 0708

3aTaHyTb raviku yHOaMeHTHbIX 60NToB A0 ynopa

B MOBEPXHOCTb MMNTbI-OCHOBaHUS. [IpOBEPUTL COOCHOCTL
coeaunHeHus Tpybonposoaa ¢ hnaHuammn Hacoca 6e3
BO3HMKHOBEHUS Aecopmaumni.
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3: NpepBapuTenbHasa LeHTpPOBKa

lMpedynpexdeHue
lMeped Hayanom pabomsi ¢ HacocoM y6edumech, YMo 3JIeKmponumaHue 8bIKJIl04YeHO U He Mo)xem 6bimb
8KJIF0YEHO 10 cJly4aliHocmu usu HeoCmopPoXHOCMU.

Hacoc v gBuraTtens ycTaHOBMNEHBI COOCHO Ha paMy-OCHOBaHWe Ha 3aBofe-u3rotosuTene. [Mpyu TpaHCNOPTUPOBKE BO3ZMOXHbI
fAeopmaunm paMbl-OCHOBaHUS, He0BXOAMMO NPOBEPUTL COOCHOCTL Nepe/] OKOHYaTENbHOM 3anMBKON LLleMEHTHbIM pacTBOPOM. Ynpyrasi
MydTa KOMNEHCUPYET NULLb HE3HAYUTENbHbBIE OTKITOHEHNSI OT OCU, €€ HeMNb3s UCMNONb30BaTh A4Sl KOPPEKTUPOBKU GOMbLUNX CMEeLLEHN
BarioB Hacoca W anekTpoasuratens. HeTouyHas LEeHTPOBKa NPUBOAMUT K BO3HUKHOBEHMIO BUGpaLIMK 1 Ype3MEePHOMY U3HOCY NOALUMMHUKOB,
Bana v Koned, LWeneBoro ynioTHEHUS.

lpedynpexdeHue
Ljenmpoeka anekmpodeuzamerisi bINOJIHEMCSI MOJIbKO NPU 803HUKHOBEHUU HanpsixeHuUsi 8 mpy6onpoeodax
u3-3a cMeujeHus Hacoca.

LleHTpoBKa anekTpoaBuraTens BbINOMHAETCS C MOMOLLbIO NPOKNaAoK pasfnuYHON TOMLWMHbBI, KOTOpPbIE KNaayT nog ABuraTtenb. BmecTo
HEeCKOJbKMX TOHKMX MPOKMaAokK Nyylle UCNoMb30BaTh OAHY TOJICTYIO.

Cwm. pasgen 9.4 Peeynupogka coocHOCMU.

4: 3anuBKa LeMeHTHbIM pacTBOpoOM

3anvBKka LLeMEHTHbIM PaCTBOPOM KOMMEHCUPYET HEPOBHOCTM (oyHAaMeHTa, pacrnpeaenseT ero Bec, nornouaet subpauum
1 NpefoTBpallaeT cMelleHne. [1ns sanveku Heo6XoanMOo 1Ucnosb3oBaTb 6e3ycagoUHbli 6eToH. Ecniv Bam HeobxoauMbl kakue-nm6o
YTOYHEHUSI OTHOCUTENBHO 3aMN1BKU LLEMEHTHBIM PACTBOPOM, 0GpaTUTECh K CMELMAnUCTY No LEMEHTHO 3anmnBke.

dtan [dencTBue UnnwocTtpauus

3akpenuTb cTanbHble CTEPXHU B (pyHAAMEHTE C MOMOLLbHO
knes ana 6ontos 2K. KonnmyecTBo cTanbHbIX CTEPXKHEN
3aBUCKT OT pa3Mepa NNuTbl-OCHOBaHMUS, OAHAKO
pekomMeHAyeTCsi Mo BCeW nnowanun nimTel paBHOMEPHO
pacnpenenuTb He MeHblue 20 cTepxxHeln. CBOGOAHbIN
KOHEL, KaX40ro CTanbHOro CTEPXHS JOJIKEH COCTaBNsSATb
2/3 OT BbICOTbI NNINTbI-OCHOBaHWUS A58 NPaBUIbHOM
3anMBKM pacTBOPOM.

TMO04 0490 0708/TM04 0491 0708

TwaTenbHO CMOYMTbL BEPXHIOK MOBEPXHOCTb DyHAAMEHTA,

2
3aTeM yganuTb C MOBEPXHOCTU BCHO BOAY.
Onany6ka
Q0
A
3 C 060ux TOPLOB NMAUTbLI-OCHOBaHMSA HeobxoaMMo caenartb l\D
Hagnexatyyto onanyoky. ! ©
! P:IT S
N
o 8
I n
<
(2]
o
=
-
Pama-ocHoBaHue .
[Mepen 3annBKON LEMEHTHOrO pacTBopa, eCnm 3To Beton
HeobxoaMMo, CHOBa NPOBEPUTbL FOPU3OHTaNbHOCTb MAUTbI- £
OCHOBaHus. Yepes oTBEPCTUSA B NNINTE-OCHOBaHUMN E
3anuBaTb 6e3ycafouHbIi pacTBOP A0 TEX Nop, Noka b
NpoCTPaHCTBO NOA NANTON He ByaeT 3annTo NOMHOCTLIO. PerynuposouHbie
3anonHuTbL onanyoKy LLeMeHTHbIM PaCTBOPOM [0 BEPXHEWN KNUHbS UK
YacTu pambl-ocHoBaHus. MNMpexae YeM NnpucoeanHATL BeicoTa NpOKnaakn
4 TpybonpoBoabl kK HACOCY, PacTBOP AOMKEH BbICOXHYTb 6eToHa ocTatoTcs Ha
(AocTaTo4HO 24 yacoB Npu cTaHAapTHOW nNpoueaype 19-32 mm mecTe
3anuBku). lNocne Toro kak pacTBop kak criegyet CXBaTI/IJ'ICH,Onany6Ka MoBepxHOCTb
npoBepuTb PyHAAMEHTHble 60nTbl U, NPy HEOBX0AMMOCTH, dyHOameHTa
noaTsAHyTb MX. CnycTs npubnuantTensHO ABe HeAenu nocne (wepoxosaTas)
3anmMBKM, UMK Kak TONbKO GETOH NOMHOCTbIO BLICOXHET, A4S
3alWmThl PyHAAMEHTa OT BNaXHOCTU U aTMOCEPHbIX §
0CafKOB HAHECTU Ha OTKPbITbIE MOBEPXHOCTU KpacKy Ha >
- <
MacrsiHo/ OCHOBE. g
@
o
=
=
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8.4 PerynupoBKa COOCHOCTH

8.4.1 O6wue cBegeHus

Korga HacocHble arperaT noctaensieTcsi ¢ 3asoga B cbope,
nonymyThbl YK€ TOYHO CLLEHTPMPOBaHbI 3@ CYET TOHKMX
MPOKMafoK, yCTaHOBMEHHbIX Mo OMOPHLIMW MOBEPXHOCTAMM
Hacoca U aneKTpoABuraTers, Kak Toro TpebytoT TexHuyeckre
ycnosus.

[Mockonbky COOCHOCTb Hacoca 1 ABUraTenst MoOXeT HapyLNTbCS
npu NepeBO3Ke 1 MOHTaxe, TO Nepeq 3anyckom Hacoca
Heo6X0MMO NMOBTOPHO €€ NPOBEPUTD.

BaxHO NpoBepuTbL OKOHYAaTENBHY COOCHOCTb, KOrAa Hacoc
pasorpencs Ao cBoel paboyert TeMnepaTtypbl NPU HOPMarnbHbIX
YCNOBUAX KCMyaTaunm.

8.4.2 LleHTpupoBaHue Grioka

QOueHb BaxHO NnpaBUIibHO BbINOJTHUTbL perynnpoBaHne B3auMHOro
NoNoXeHUs HacocCa v anekTpoasuraTens. BbinonHuTth YKa3aHHble
HUXXEe UHCTPYKLUNN.

3HaueHusa J n S2 npuBefeHbl B crieaytoLlen Tabnuue.
3HauyeHune S1 pasHo 0,2 Mm.

Puc. 12 PerynupoBka COOCHOCTH

Peryl'lleOBaHl/le B3aMMHOrO NnoJsioXXeHUsi Hacoca U anekTpoaBuratensa ¢ NOMoLWbLO JINHeKn

TMO1 8753 0800

dTtan Oencteue DOencTtBUe
1 BbinonHutb
npeaBapuTenbHYyo
perynmpoBky
COOCHOCTU Hacoca Perynuposka
1 anekTpoaBuraTens NoNoXeHns
1 3aTAHYTb BUHTHI anekTpoaBuraTens.

'é pamMbl-OCHOBaHKA ’é OcnabuTb BUHTbI
S CyKasaHHbIM T KpenneHus asuratens.
Q
2  MOMEHTOM. S
0
é Cwm. lMpunoxeHue 1. Q
F  «MomeHmbl 3amsiKKU». =
YCcTaHOBUTbL NPOKNaakn
MocTaBnTb Mapkepom o
Heobxoaumow
~ OTMETKy Ha mydTe. -
S S TOMWMUHBI.
=4 o
S N
2 N
3 ™
®© 0
3 e}
S o
= s
= =
3aTsiHYyTb BUHTHI
MpunoxwuTe k mydpTe Y
Y ¢ TpebyemMbiM
TNINHENKY, YTOObI
C NOMOLLbIO Lyna MOMEHTOM.
~ y MepexoauTe K NyHKTY 3,
S onpepenuTb 3asop, S
= S npoBepbTe COOCHOCTb
T €CIV OH ecTb. = N
8 S eweé pas.
2 (2]
bt el
3 [s2]
e o
i =
MoBepHyTb MydTy MposepbTe 3a3op S2
Ha 90° n noBTOPUTL no BepTUKanu v
N3MEPEHUS C MOMOLLbIO no ropu3oHTanu.
NUHeNnKn n wyna. Ecnu CmoTpute Tabnuuy
U3MEPEHHbIE 3HAYeHUs] «WupuHa sasopa S2».
MeHbLue 0,2 MM, Ecnwn wwnpuHa 3a3opa
5 perynuposka B ONYCTUMBbIX
S B3aMMHOrO NOSIOXEHNS 5 Mpeaenax, perynuposka
N
S Hacoca v gpurartens - B3aMMHOTIO NMoJf1oXeHus
©
« 3aBeplieHa. § Hacocau asuratens
Z [epexofute K NyHKTY 8. « 3aBeplieHa.
Z B npotusHOM cnyyae

nepevTn K NyHKTY 6.
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PerynMpOBaHMe B3aUMMHOIO NOJIOXKeHUs1 Hacoca U aneKTpoaBuratTens ¢ NOMoOLbIO fTa3epHOro OGOPyAOBaHVIﬂ

ATan Dencrteue dran OencTtBue
1 7

BbinonHutb [

npegBapuTenbHyO

perynmpoBky

COOCHOCTM Hacoca
nanekTpoasuratena
N 3aTAHYTb BUHTbI

M3mepbTe paccTosiHue
mexay 6enbimm
TNIMHUSIMU Ha Na3epHbIX

~
o ~
S  paMbl-OCHOBaHUS C 8 wuamepuTensx.
$ yKkasaHHbLIM MOMEHTOM. 2
®  Cwm. MpunoxeHue 1, @
o [}
= MomeHmbl 3amsixKu. g
E
3akpenuTb Ha MydTe
Hacoca oavH BeecTtun nonyyeHHoe
5 KPOHLUTEWH NnasepHoro . 3HaueHue.
o
- v3mepwuTens. 3
3 @
@3 3
g o
= s
= =
[pyron KpoHWTEenH M3mepuTtb pacctosiHue
nasepHoro namepuTens oT u3meputensa S
5 3aKkpenuTb Ha mydTe . A0 LeHTpanbHOM TOYKM
S oanekTpoaBuratens. S mexay MydTamm.
< o
8 —
@3 3
2] [l
o o
= =
YCcTaHOBUTb NasepHbl
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CoeanHUTb NasepHble
M3meputb paccTtosiHue
N3MepUTENU Mexay
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cobor 1 noakniounTb
~ ~ [0 NepBoro B1HTa
S OAMH U3 HUX K Bnoky S
S S HapasuraTene.
2 ynpaBneHus. S
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© ©
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MpoBepbTe, UTOOI
nasepHble n3amMepuTenu BeecTtun nonyyeHHoe
~ ObInn pacnonoxexsl 5 3HaueHve.
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ATan

OencrtBue

dTtan

OencrtBue

13

M3mepuTb pacctosiHne
oT nameputensa S go
BWHTa ABUraTtens c

Ecnu namepeHHbie
3HaYeHNs1 MeHbLLE

0,2 MM, perynupoBka
B3aUMHOTO MONOXEHUS

S . S Hacoca u asuratens
S TbINbHOW CTOPOHBI. 3 N
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o
o S NYHKTY 24.
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Perynuposka
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aneKkTpoasuraTens.
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MoOMEHTbI 3aTAXKN

MomeHT
FaGapuTHble
OnucaHue 23MEDbI 3aTAXKKN
M6 102
M8 12+24
3 M10 23+4.6
BuHT C Ll{ecrmrpaHHom M12 40+8
ronoBKoW
M16 80+ 16
M20 120+ 24
M24 120+ 24

LLUnpuHa 3a3opa S2

LUunpuHa 3a3opa S2

HapyxHbin [Mm]

A:;x::r CTtaHpapTHasa MmydTa MydTa npoctaBka
[MMm] Homu- [Oonyctumoe Homu- [donyctumoe

HalbHbIA OTK/IOHEHUE HalNbHbIN OTKIIOHEHUe

80 - - 4 0/-1
95 - - 4 0/-1
110 - - 4 0/-1
125 4 0/-1 4 0/-1
140 4 0/-1 4 0/-1
160 4 0/-1 4 0/-1
200 4 0/-1 6 0/-1
225 4 0/-1 6 0/-1
250 4 0/-1 8 0/-1

PaccmosiHue S2 usmepsiemcsi 0Kpya Myghmbail.

[Yxasanne] PasHocmb mexdy Haubosibwumu

U HaUMEHbWUMU 3Ha4eHUsIMU He O0JIKHa
npesbiwams 0,2 MMm.

Ecnu mydTa n Hacoc He nocTasnstoTcst pupmoin Grundfos,
BbIMOMTHANTE yKa3aHus N3rotoBuTens Mygrhbi.

lpedynpexdeHue

Bo epemsi akcnnyamayuu 0ns 6ezonacHocmu
KOXYX My¢hbmbi GosmKkeH 6bimb ycmaHoes1eH
MocmosiHHo.

8.5 Tpy6onpoBoa

8.5.1 Tpy6onpoBopg
Mpu MoHTaxe Tpyb cneadyeT yunTbiBaTb, YTO Ha KOpPMyC Hacoca
He [OMKHbl NepeaaBaTbCs MEXaHUYeCcKne yeunums.

BcacbiBatoLias 1 BbiNyckHas TpyObl AOMKHbI ObITb Hagnexallero
pasmepa ¢ y4ETOM AaBreHust Ha BXO4e B HAacoc.

pr60|'|poBO,El,bl LOOJDKHbl MOHTUPOBATbLCA Tak, 4YTOObI B HUX
He CKannumBarnca Bo3gyx, 0C06EHHO Ha BCacbIBaHWN.

TMOO 2263 3393

Puc. 13 Tpy6onpoBogabl

20

C 06enx cTopoH Hacoca HeobX04UMO YCTaHOBUTb KITMHOBbIE
3aBWXKM, YTOGbI HE NPUXOANITOCH OMOPOXKHSATL CUCTEMY ANA
OYMCTKU UMN PEMOHTA.

Onopbl Tpy6ONPOBOAOB AOMXKHbI pacnonaratbCsi Kak MOXHO
Gnuke Ko BcacblBatoLleMy 1 HanopHoMy naTpy6kam.
KoHTpchnaHubl 4OMKHbI NPOKNaAblIBaTbCH OTHOCUTENBHO
dnaHueB Hacoca Tak, YToObl UCKIIOYMTE Nepeaayy oT HUX
HanpsKeHUs K Hacocy, Tak Kak 3TO MOXET NPUBECTU

K MOBpEeXAeHNo nocrneaHero.

|o

>

TMO05 3488 1412.

Puc. 14 MoHTax TpybonpoBoaa

8.5.2 baunnac

MpedynpexdeHue

3anpewaemcs 3Kkcnyamupoeams Hacoc npu
3aKpbIMOM eeHmuJsie, makK KaK 3mo Mo)xem
npueecmu K noebiuwleHU0 memmnepamypbi/
o6pa3oeaHulo napa e Hacoce U, KaK
cnedcmeue, noepexxo0eHuUro Hacoca.

Ecnn Bo3HWKaeT puck TOro, YTo Hacoc MoXeT paboTaTb npu
3aKkpbITOM BeHTune, 6avnac nomoxeT obecnevynTb MUHUMATbHYO
nofadvy XuakocTn HacocoM. MMHUManbHoe 3HaYeHve pacxoaa
[OIKHO cocTaBnATb He MeHbLue 10 % OT HOMUHaNbHOTo
pacxoaa.

Pacxog n Hanop ykasaHbl B 3aBOACKOM Tabnnyke Hacoca.
8.6 NaweHue BUGpauumn

8.6.1 YcTpaHeHMe WYMOB U raweHne Bubpauumn

[lna ycTpaHeHus wymoB u BUbpaumin pekomeHagyeTcs
ycTaHaBnuMBaTb HACOC Ha BUGPOM30NUpyoLLnE onopbl

M UCMNoNb30BaTb KOMMNEHCATOPbl HAaNPsXKeHUA. TN Mepbl
peKkoMeHayeTCst NpUHMMaTh Npy 3KCNyaTauum HacocoB

C anekTpoaBuraTensiMmm MoWwHocTbio cebiwe 11 kBT. Ans
anekTpoaBuratenen MowwHocTblo cebiwe 90 KBT aTn mepbl
[OIXHbI MPUHMMAaTbCA B 0683aTenbHOM nopsiake. TeM He MeHee,
cTaTb UCTOYHUKOM LIyMa ¥ BUBpauuu MoryT anekTpoaBuraTenu
N C MEHbLUMMW pasMepamMu.

LLym n Bubpaumsa cosgarTcsa npu BpalleHn Bana
aMeKTpoABMraTens u Hacoca, a Takxe Npu NPOXoXAeHUN
pabouyei xugkoctu no Tpybam. BosgencTeue Ha okpyxatoLLyto
cpeny Cy6beKkTMBHO, OHO 3aBUCUT OT MOHTaXa 1 COCTOSHNS
OoCTalbHbIX 3NIEMEHTOB CUCTEMBI.

CambiMu 3 (heKTUBHBIMU CpeAcTBaMU ANt UCKMIOYEHMS LWyMa
1 Bubpauuu sensitoTcs Bubporacsime onopbl v BAGPOBCTABKY.
Cwm. puc. 14.



8.6.2 Bubporacsiwme onopsbl

YToObl NpenoTBpaTUTL Nepedavy Bubpauun Ha 3gaHue,
pekoMeHayeTcs 3onupoBatb yHAAMEHT HACOCHON YCTaHOBKM
C NOMOLLbI0 BUOPOU3ONMPYHOLLMX OMOP.

YT06bI NpaBunbLHO nogobpatb BUGpoonopy, Heo6xoANMO UMETb
crnegytlimne faHHble:

* Cwunbl, Nepegatolinecd no onope

* Heobxogumo y4uTbiBaTb YaCTOTY BpalleHusa
anekTpoasurartensd

+ Tpebyemas BenuunHa raweHusi Bubpauvmn B %
(pekomeHpyetcs 70 %).

[nsi pasnnuHbiX TUMOB HACOCHbLIX YCTAHOBOK MPUMEHSIIOTCS
pa3sHble BuGporacsiiime onopbl. B onpeageneHHbIX ycnoBusx
HenpaBunbHO Nofo6paHHble BUGporacsiyue onopbl MOTyT cTaTb
NpUYMHON pocTa ypoBHs BUBGpaumii. [oatomy Tun BuGporacsimx
ornop AoMmKeH GbITb NPeANOoXeH NOCTaBLLMKOM OMop.

[Mpu MOHTaxe Hacoca Ha OCHOBaHWUW C BUGpoOracLyMmMm onopamu
Ha chnaHLbl Hacoca ycTaHaBNIMBaTCA BUOGPOBCTABKY.
OyeHb BaXHO NpefoTBPaTUTL «luaTaHMe» Hacoca Ha draHuax.

8.7 BubposctaBku
BubpoBcTaBku cnyxaT Ansg cnegylownx Lenen:

* KOMMeHcauus gedopmaunii OT TEMMOBOro PaclUMPEHUS Unu
cxaTusa TpybonpoBoa B pesynbTaTte konebaHui
TemnepaTypbl Nepeka4ynBaemMomn XUAKoCTY;

¢ CHUXeHne mexaHn4ecknx Hanpﬂ)KeHMVl, BbI3BaHHbIX CKa4kamMmu
OaBlieHnda B pr60nposop,e;

* usonsaummn BUGpaLmMoHHoro wyma B Tpybonposogax
(TONbKO Pe3nHOBbIE CUIbMOHHBLIE KOMMEHCATOPbl IMHENHOTO
paclumpeHus).

Bubpoecmaeku He O0J/IKHbI yCmaHaeiueambCsl
05151 mo2o, Yymob6bl KOMNeHcuposame

Hemo4Hocmu e ycmaHoeke mpy6onpoeoda,

makue Kak cMewjeHue gpriaHyee rno yeHmpy.

MunH1ManbHoe paccTosiHne OT Hacoca, Ha KOTOPOM AOSKHbI
ycTaHaBnuBaTbcs BubposcTasku, coctasnset 1 —1 1/2 x DN
(HOMWHanbHOro AnameTpa TpyObl), 3TO OTHOCMTCS Kak
K BcacblBalLleMmy, Tak 1 K HanopHomy Tpybonposoay.

Takum 06pa3om MOXHO NPefoTBPaTUTb BO3HUKHOBEHWE
Typ6yneHTHOCTV B BUGPOBCTaBKaX, YTO NPUBOAMT K YIyULUEeHUo
YCIOBUii BCacblBaHWUs 1 MUHUMATbLHOM NoTepe AaBneHus

Ha CTopoHe HarHeTaHus. [pu CKOPOCTSIX NOTOKA BOAbI CBbILLE

5 m/c pekomeHayeTcs ycTaHaBnmBaTh BUGPOBCTaBKM Gomnbluero
pasmepa B COOTBETCTBUM C TPy6ONPOBOAOM.

BubpoBcTaBkM C pe3nMHoBbIMY Npokaakamu 6e3
OrpaHNYNTENbHBIX CTSXEK U C HUMM NoKa3aHbl Ha puc. 15 1 16.

TMO02 4979 1902

Puc. 15 BubpoBcTaBka ¢ pe3anHOBbIMU NPOKNaakamm
N OrpaHUYnUTENbHBIMU CTSXXKAMU

Puc. 16 BnbposcTaBka c pe3nHoBbIMU Npoknagkamu 6e3
OrpaHNYUTENBHbBIX CTSXEK

KOMI'IeHCGTOpr C orpaHn4ynTesibHbIMU CTEPXHAMUN MOTYT

TMO2 4981 1902

ncnonb3oBaTbCA ANA YMEHbLUEHUA OencTBUs cun pacm)Keva/

cxaTus Ha Tpy6Hyto 06Ba3ky. [Ina dpnaHues bonbLue, yem

DN 100, pekomeHayeTcs Bcerga ucnonb3oBaTb BUOPOBCTaBKM

COrpaHNYUTENbHBLIMU CTSHKKAMU.
3agukcrpoBath TpyGonpoBoabl TakuM 06pa3om, YTOGLI OHU

He BbI3blBanu A4ONOMHUTENbHbBIX HAaNPsXXeHU B KOMNeHcaTopax

1 Hacoce. HeobxoAMMO TOYHO Crie[0BaTh MHCTPYKLMAM

NOo MOHTaXxy KOMnNeHcaTtopoB, 03HAKOMUTb C HUMU cneynanmncToB

npoBOAALLUNX MOHTaX prGOHDOBO,D,OB.

Ha puc. 17 npeactaBneHa BUbpoBcTaBka ¢ MeTanfinyeckom
NpPOCTaBKOW 1 OFPaHNYUTENBHBIMU CTSXKKaMU.

Puc. 17 BubpoBcTaBka ¢ MeTannuyeckoin npocTaBkom
N OrpaHNYnTENbHLIMU CTAXKAMMN

M3-3a onacHOCTM BO3MOXHOI0 pa3pbiBa pe3nHOBbIX
KOMMeHCcaTOpOB NpY COBMECTHOM BO3JeNCTBUN TemnepaTyp
Bbiwe +100 °C n BbICOKOro AaBneHWsi NpeanoYTUTENbHO
Mcnonb3oBaTb MeTannuMyeckme KomrneHcaTopsbl.

TMO02 4980 1902
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8.8 KpoHWwTenH nogwmMnHuKa

8.8.1 KpoHwTenH nogwmMnHMKa ¢ aBToMaTU4eCKUMU
MacrnéHKkamu Ans KOHCUCTEHTHOW CMaskun

Puc. 18 KpoHLWTENH nogwmnHuka ¢ aBToMaTnyeckumm
MacrnéHkaMu Arnsi KOHCUCTEHTHON CMa3ku

MacnéHkun npnobpeTtatoTcs OTAENbHO. YCTAaHOBUTb

nx Ha KpOHLLITeVIH nogwnnHMKa N HaCcTpoUTb Ha ONOPOXHEHUE
B TeyeHune 12 mecsueB cornacHo PyKOBOACTBY K MacnéHke.

BmMecmo aemomMamu4yecKux Macs1EHOK Onst

KOHCUCMEeHMHOU cMa3Ku HeJlb3s1

TMO04 5173 2709

_ ucnosib3oeamb ﬂpeCC-MaCJ‘léHKU. lMocmosiHHOe

o6HoeJIeHUe cMa3Ku umeem 6osibuwoe

3Ha4eHue Os1s1 noddepkaHuUsi pyHKUUU cMa3Ku

u pecypca noOwurnHuKa.

8.8.2 KpoHwTenH noAWMNHUKA C CUCTEMON NOCTOSIHHOTO

YPOBHA Macna

Puc. 19 KpoHwTenH nogwmnHnka ¢ CUCTEMOW NOCTOAHHOTO

YPOBHA Macna

TMO04 5174 2709

KpoHwmeliH nodwunHuka nocmasnsiemcs 6e3
BHumaHue

Macna.

Cucmemy MoCmMosIHHO20 ypPO8Hs macsia

ycmaHaesiuearom Ha kp0mee&H nodwunHukKa

do moezo, kak 3asiueaemcsi macJsio.
CmM. uHcmpykyuu Ha 6upke pesepeyapa.

3anuBka macna

1~3mm

Puc. 20 3anuska macna

22

TMO05 3612 1612

Otan [elicTBue

1

OTKpYTUTb NPOGKY 3aNMBOYHOTO OTBEPCTUSI.

OTOrHyTb MacnéHky 1 3anuTb Macno Yyepes 3anvBoyHoe
oTBEpCTMe, YTOObI OHO AOCTUIO YPOBHS (1)
B coeuHUTENbLHOM korneHe. CMm. puc. 21.

3anuTb pe3epByap MacrioykasaTens MacrioM U BEPHYTb
mMacrioykasaTernb B NPeXHee NonoxXeHue.

Tenepb Macnom 6ygeT 3anonHATLCSA KPOHLUITENH
noAwwwmnHuka. B npouecce 3anonHeHusi B pesepByape
NosIBNSAOTCA BO3AYLUHbIE NMy3blpbku. [pogonxaTe
3anonHeHne, Noka Macno He 4OCTUrHET HEO6X0AUMOro
ypoBHsi (2). Cm. puc. 21.

Korza B pesepByape He OCTaHeTCs Ny3bIpbKOB, AOMUTb
B HETO Macrna 1 BepHyTb MacnéHky B paboyee
NOJIOXKEHWE.

YcTaHOBUTb HA MECTO r|p06Ky 3aJIMBOYHOIo OTBEPCTUA.

BepxHun
YPOBEHb Macna

B Macrioykasarterne,

MpaBunbHbIV
ypoBeHb Macna B
KPOHLUTENHE
noawmnHmKa ¢
cuctemon
NMOCTOSIHHOIO
YpPOBHSI Macna Bo
BpeMms paboThl (2)

[Mpobka 3anMBOYHOrO OTBEPCTHUS

YpoBeHb macna (1)
npu 3anonHeHum

3anofIHEHHOM

macrnom
(no3anpasnexHom) Mpo6ka CrMBHOIO OTBEPCTUS

Puc. 21 3anueka macna

YpoeeHb Macna e KpoHwWmMeliHe MOOWUNHUKa
dosnkeH 6bimb 8ce20a makum, Kak MnoKa3aHo

Ha puc. 21.

PezynspHo npoeepsitime ypoeeHb Macsa

80 epemst pabomsl u, Npu Heobxodumocmu,
dobaesisatime Macio. YpoeeHb Macsia Q0JKeH

TMO4 4773 2009

6bImb ece2da eudeH Yepe3 CMOMpPO80Oe OKOWKO.

MpoBepka ypoBHs Macna

[Moka cucTema NOCTOSIHHOrO YPOBHSI Macna PyHKLMOHUPYET
npaBubHO, ypOBEHb Macra B KpOHLUTEWHE noALluunnHuka oyaet
BepHbIM. YT06bI NpoBEpUTL paboTy MacnéHkn, MeaneHHo
cnuBanTe Macno Yyepes CriMBHOE OTBEPCTUE, MOKA HE HAYHET

paﬁOTaTb cucTtemMa NnoCToAHHOIO ypoBHA Macna, T.e. noka
B pe3epByape He NoABATCA BO34YLUHbIE MY3blPbKN.

Ycunusa Ha onaHuax 1 MOMeHTbI npuBeeHbl B [TpunoxeHuu 1.



8.9 MNpoBepka noglwMNHUKaA

8.9.1 YpoBeHb BUGpauuun

KpOHLITEeNHbI NOALWNMHMKOB C aBTOMaTUYECKMMUN MacrEHKaMun
0151 KOHCUCTEHTHOWM CMa3ku UM cuctemamMm NoCcTOSIHHOTO
YPOBHSI Macna NoAroToBneHbl AN M3MepeHus Bubpaummn
MeToAoM yaapHoro umnynbsca (SPM). YpoBeHb BUbpaymu
nokasblBaeT COCTOSIHME NOALUMMHUKOB.

TMO04 4925 4309

s=—F—— T

‘ TP

Puc. 22 KpoHLwTenH noagLnnHMKa ¢ mectamm Ans yCTaHOBKMN
natymnkos SPM

8.9.2 TemnepaTtypa

KpOHLWITENHbI NOALNMHMKOB C aBTOMATUYECKUMU MacrEHKaMmn
07151 KOHCUCTEHTHOWM CMa3ku UM cuctemamMm NocTOSIHHOTO
YPOBHSI Macna oCHalleHbl BbiBogaMmu ans gatyukos Pt100 gns
KOHTpONs TemnepaTtypbl NOALLNMHUKOB.

[atynkm moryT 6bITb 3aka3aHbl y komnaHuy Grundfos. 31o moxeT
6bITb gaTtunk Grundfos.

s=—H—— =

1/4-0OMMOBBIN BbIBOS,
ans patyvka Pt100

TMO4 4925 4309

Puc. 23 Jatuumkum Pt100, ycTaHOBNEHHbIE B KPOHLUTEWH
noaLnnHUKa

8.10 MaHOMeTp N MaHOBaKyyMMeTp

[ns NOCTOAHHOTO KOHTPOMNA PEKOMEHAYETCA YCTAHOBUTL
MaHOMETP (Ha HanopHOW CTOPOHE) U MaHOBaKyyMMeTp
(Ha BcacblBatoLen cTopoHe). KpaHbl MAHOMETPOB LOMXKHbI
OTKpbIBATLCSA TOMBKO NPV MPOBEAEHUN UCTbITAHUIA.

N3mepuTenbHbI Anana3oH MaHoOMeTpoB JormkeH Ha 20 %
npeBbIWaTh MakcUMarbHOE JaBrneHue Hacoca B HanopHoOM
TpybonpoBoze.

Ecnu maHomeTpbl ANs n3MepeHns yCcTaHOoBMNEHbl Ha dnaHuax
Hacoca, HeobxoAMMO NOMHUTb, YTO MaHOMETPbI

He perncTpupyoT AMHaMUYeckoe AaBrieHne (CKOPOCTHOM Hanop).
Ha Bcex Hacocax NK u NKG guameTpbl BcacbiBatoLLero

1 HanopHoro NaTpy6KoB PasnuyHbl, YTO BbI3biBAET PasfMyHyio
CKOPOCTb UCTEYEHUS Yepes yKasaHHble dnaHubl. [loaTomy
MaHoOMeTp Ha HanopHoM draHue He 6yaeT nokasbiBaTb
fAaBneHune, ykazaHHOe B TEXHUYECKON AOKyMeHTauun, a byaet
nokasbiBaTb BENNYMHY no4tn Ha 1,5 6apa Hnxe (okorno 15 m).

8.11 AmnepmeTp

[na nposepku Harpys3ku Ha gpuratellb pekomeHayeTca
NOoAKMK4YUTbL aMmnepmMmeTp.

8.12 Yka3aHuA no MOHTaXy B3pbiBO3aLULLEHHbIX
HacocoB

lpedynpexdeHue

Bo epemsi akcnnyamayuu Hacoc 0osmkeH 6bimb
yeslUKOM 3anosiHeH nepexkadyusaemoll
JKUOKOCMBbHO.

8.12.1 Hacoc c ogMHapHbIM YNJIOTHEHUEM
HeBocnnameHsiloWwMecs XMAKOCTH

Karteropus 2G/D

Ecnwn Bo Bpems akcnnyataumy onepatop He B COCTOSIHUMN
obecneyvnTb NOCTOSIHHOE 3anoNIHEHWE Hacoca nepekaynBaemoi
XMAKOCTbIO, TO Heo6xoanmo obopyaoBaTb HACOCHYH YCTAaHOBKY
CUCTEMOW KOHTPOSSI, HaNpMMep, 3aLlMTON OT KCYyXOroy» xoaa, ans
ocTaHoBa Hacoca Bo nsbexaHue nonomMku.

Kareropus 3G/D

[OOoNONHNTENBHOro KOHTPONSA (3alLMTbl OT «CYXOro» XoAa) Ans
@aHHON HaCOCHON CUCTeMbl He TpebyeTcs.

JlerkoBocnnameHsilOLWMecs XXUAKOCTU

Kateropuu 2G u 3G

Ecnu Bo Bpemsi akcnnyaTauum onepaTop He B COCTOSIHUM
obecneynTb NOCTOAHHOE 3aMnofIHeHME Hacoca nepekaynBaemon
XMAKOCTbIO, TO HeobxoanMo 060pyA0BaTh HACOCHYO YCTaHOBKY
CUCTEMOI KOHTPOISA, HAaNpuMep, 3aLuTol OT «CyXoro» xoaa, Ans
0oCTaHOBa Hacoca Bo M3bexaHue NoroMKu.

Takxe Heobxoammo obecneynTb 4OCTAaTOYHYIO BEHTUNALNIO
BOKpYyr Hacoca. O6bem yTeyku aKCnayaTMpyemMmoro B HopMarnbHbIX
yCroBUAX YyNNOTHEHNsI Bana MeHblue 36 M 3a 24 yaca paboTbl.

Heobxoaumo obecnevnTb 4OCTATOYHYIO BEHTUNALMIO ANS
COOTBETCTBUSA yKazaHHOM Knaccudgukaumm no 3oHam.

8.12.2 Hacoc ¢ aBoMHbIM TOopLeBbIM ynroTHeHueM (back-to-
back nnu tandem)

HeBocnnameHsitowmecs XMAKoOCTU — HACOCHas YacTb

Kateropusa 2G/D

Ecnu Bo Bpems akcnnyaTauum onepaTop He B COCTOSIHUM
obecneynTb NOCTOAHHOE 3aMnofIHEHME Hacoca nepekaynBaemonm
XMAKOCTbIO, TO Heo6xoauMo 060pyAoBaTh HACOCHYO YCTaHOBKY
CUCTEMOI KOHTPONS, Hanpumep, 3aLlUTon OT «CyX0oro» Xxoaa, Ans
0CTaHOBa Hacoca Bo M3bexaHue NoroMKu.

Kareropus 3G/D
[lononNHNTENbHOro KOHTPONS (3aLMThI OT KCYXOro» xoAa) Ans
[aHHON HaCOCHON CUCTeMbI He TpebyeTcs.

HeBocnnameHsiloWwmecs XMAKOCTM — BCMOMOraTenbHbIN
mMoaysb

MpombiBKka Briyxyto — kareropuun 2G/D n 3G/D

Heobxoanmo obecnevnTb NpaBubHLIN NPUTOK, HANop

1 TemnepaTypy 3anopHon xuakoctu. Cm. pasgen 8.12.3
lpombieka 3amopHOU XUOKOCMbIO 8271y Xyt ANS NOABEAEHUS
3anOPHOWN XNAKOCTW.

[OoNONHNTENbHOro KOHTPONSA (3alLMThbl OT «CYyXOro» xoAa) Ans
BCMoOMoraTenbHOro Moayns He TpebyeTtcs.
MpombiBKa unpkynsuuen — kateropum 2G/D n 3G/D

Heo6xoanmo o6ecneunTs nNpaBusibHbIA NPUTOK, HAnop
¥ Temneparypy 3anopHoW XUOKOCTU.

[ns BcnomoraTtensHOro Moaynst TpebyeTcst 4OMNOMHUTENbHbINA
KOHTpOIb, HAaNpUMep, 3aLluTa OT «CYXOro» XoAa, Ans
obecneyeHmns NOCTyNeHNs 3anopHON XUOKOCTH.

JlerkoBocnnameHsiloLMecs XXUAKOCTU — HACOCHasA YacTb

Kateropuu 2G u 3G

Ecnu Bo Bpems akcnnyaTauuy onepaTop He B COCTOSIHWM
obecnevnTb NOCTOSAHHOE 3aMNofHeHNe Hacoca nepekayvBaemom
XNAKOCTLIO, TO He06x0AMMO 060pYA0BaTbL HACOCHYIO YCTaHOBKY
CUCTEMOW KOHTPOSS, HanpMMep, 3alMTOn OT KCYyXOroy» xoaa, Aons
0oCTaHoBa Hacoca BO n3bexaHve NooMKHU.
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Takxe Heobxoaumo obecneunTb AOCTAaTOYHY BEHTUMNSLMNIO
BOKpYr Hacoca. O6beM yTeukn 3KCnIyaTMpyemoro B HopMarbHbIX
yCINoBUSAX YNIOTHEHNS Bana MeHblle 36 M 3a 24 yaca paboTbl.

Heobxoanmo obecneunTb 4OCTATOYHYO BEHTUNALNIO ANS
COOTBETCTBUSA YKasaHHOW Knaccugukalmm no 3oHam.

JlerkoBocnnamMeHsaOWMECs KUAKOCTU — BCNOMOraTesbHbIN
Moaynb

MpombiBKa Briyxyto — kateropumn 2G n 3G

Heobxoanmo obecnevnTb NpaBubHbLIN NPUTOK, HAMop

1 Temnepartypy 3anopHon xugkoctn. Cm. pasgen 8.12.3 lNpombigka
3anopHol XudKoCmbIo 8271y Xyt AN NoABeAEeHNS 3anOopHOW
XUAKOCTW.

[JononHNTENbHOro KOHTPONS (3aLMTbl OT «CyXOro» xoAa) Ans
BCMOMOraTenbHOro Moayns He TpebyeTcs.

MpombiBKa umpkKynsuuen — kateropum 2G u 3G

Heobxoanmo o6ecnednTs NpaBusibHbIA NPUTOK, HAMop
1 TemnepaTypy 3anopHO XUAKOCTK.

[Ona BcnoMmoraTensHOro Moayns TpebyeTcst AONONHUTENbHbIN
KOHTPOnb, HanpuMep, 3aLimTa oT «CyXoro» xoaa, Ans
obecneyeHns NOCTYNMNEeHNS 3aNOPHOW XUAKOCTH.

lpedynpexdeHue

OmeemcmeeHHOCMb 3a NPo8epKy hyHKUUU
3awumsl om «cyxo20» xoda, makKux Kak
npasunbHbIlU pacxod, coomeemcmeayujee
daeJsieHue ynyiomHeHUs1 U memnepamyp
3anopHoll xudkocmu, 1exxum Ha MOHMax)Huke/
enadesibye.

8.12.3 MNpombiBKa 3anoOpHOM XXUAKOCTbLIO BIIyXYH

TMO04 9576 4610
TMO04 9576 4610

Puc. 24 MNpumepbl pacnonoXeHUs CMCTEMbI MPOMbIBKM
[OBOWHbIX TOPLEBBIX YNIIOTHEHWIA NPU YyCTAHOBKE
BrIyXyto

lpedynpexdeHue

3anopHas xxudkocmb GOJKHa nocmyname
8 mpy6Hoe coeduHeHUe 2, KaK Ha puc. 24.
Tpy6Hble coeduHeHus1 1 u 3 0o/mKHbI 6bIMb
3aanyweHsbl. CM. puc. 25.

TMO04 9576 4610

Puc. 25 TpyGHble coeguHeHus

8.12.4 MoHTaX B orpaHM4eHHOM NPOCTpPaHCTBE

lMpedynpexdeHue

lMpu MoHmMaxe e o2paHU4eHHOM
npocmpaHcmee Heob6xodumo obecrneyums
coomeemcmeyouwyo 8eHMUIIAYUI0 Hacoca.
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8.12.5 bannac ¢ npefoxpaHUTENbHbIM KilanaHoM

lpedynpexdeHue
Hacoc He dosmkeH pabomamb Ha 3aKpPbIMyHo
3adeuxKy. 9mo ebi3bieaem noebiuieHue

memMnepamypsl u o6pa3zoeaHue napa e Hacoce,
4Ymo Mo)xem cmamb MPUYUHOU e20
noepexdeHusi. 3Mo20 MOXHO u3bexama,

ycmaHoeue 6atinac c npedoxpaHumesibHbIM
knanaHom. Heo6xodumo cobsirodamb
MUHUManbHoe 3Ha4yeHue pacxoda.

8.12.6 3asemneHue Kkopnyca Hacoca

lpedynpexdeHue
Kopnyc Hacoca dosmukeH 6bimb 3a3eMJIIeH.

TMO05 2026 4311

Puc. 26 Touka 3azemneHus kopnyca Hacoca.
3ataHyTb 0o 80116 Hm.

[ononHutenbHas nHpOpMaLus 0 MOHTaXe MeXaHW4YeCcKol YacTu
HacoCcoB CO BCTPOEHHbIM YacTOTHbIM NpeobpasoBaTtenem (NKE,
NKGE) npuBegeHa B cooTBeTCTBYHOLLEM [JONOMHEHUN

k MacnopTy, PykoBoAcTBY N0 MOHTaxy v aKkcnnyatauum (BXxogut
B KOMMIEKT NOCTaBKM).

9. MopknioyeHue 3nNekTpoobopyaoBaHUA

Moakno4eHne anekTpooGopyaoBaHUS OIKHO BbIMOSHATLCS
TOMbKO CMEeLManMcToM-3eKTPUKOM B COOTBETCTBUM C MECTHBLIMU
HOpMamu 1 npaBunamu.

lpedynpexdeHue

lMeped cHsIMuUeM KpbIWKU KIIeMMHOU KOPO6KU
u demoHmMaxem Hacoca Heo6xo0umMo
y6edumsbcsi, Yymo numaHue Hacoca
OMKJ/IH0YEHO, U MPUHSIMb Mepbl, 4MobbI
npedomepamume e20 ciy4aliHoe 8KJ/IF04YeHue.
Hacoc dosmxeH 6bimb MOOKIIIOYEH K BHEWHEMY
cemeeoMy ebIKJIlo4amerto.

Pa6ouee HanpsikeHWe 1 YacToTa ykasaHbl Ha (OUPMEHHO
Tabnuyke. Heo6xogMMO NPOBEPUTL COOTBETCTBUE
3MEKTPUYECKNX XapaKTEPUCTUK 3NEKTPOABUIaTENS UMEIOLLIUMCSH
napameTpam UCTOYHUKA NMUTaHUSA.

O6pas3Lbl CxeM NOAKMIYEHUS NPpUBEAEHbI Ha BHYTPEHHEN
CTOPOHE KPbILLKM KNEMMHOW KOPOBKU anekTpoaBUraTens.

lpedynpexdeHue

Jlro60e o6opydoeaHue No0 HanpsixeHuem,
pabomaroujee 80 83pbIBOOMNACHbIX YCII08USIX,
00JIKHO 3KCMIyamupoeambcsi

8 coomeemcmeuu ¢ OCHO8HbIMU HOpMaMu

u npasusamu unau cneyuanbHbIMU
UHCMPYKYUsiMUu coomeemcmeyrujux
adMuHUcmpamueHbIX Op2aHoe Usiu Mop208bIx
opzaHu3ayuul.

9.1 3awmTa anekTpoaBuraTens

TpéxdasHble aneKkTpoABMraTen AOMKHbl OblTb COEAUHEHDBI
C aBTOMaTOM 3aLUThl.

TpexdasHble anekTpoasuratenu mpmel Grundfos Tnna MG,
MMG moLwHocTblo 3 KBT 1 Bbille OCHaLLeHbl TepMOpe3ncTopamMu.

CM. MHCTPYKUUKN B KNNEMMHOW KOpobKke aBuraTens.

BbINONHWTE anekTpuyeckne NoaKNYeHNs, Kak NokazaHo B cxeMe
BHYTPU KIIEMMHOI KOPOOKM.



lMpedynpexdeHue

lMpu pemoHme anekmpodesuzamens,
060pyd0o8aHHO20 MeMnI08bIM pesie unu
mepmMope3ucmopom, neped Hayasiom pabom
y6edumecb 8 mom, Ymo aemomamu4deckull
3anyck dguzamerisi mocie e2o oxnaxoeHust
OMKIIIOYEH.

9.2 Skcnnyataumsa ¢ npeobpa3oBaTesieM 4acToTbl

AnekTpoaBuratenu dompmbl Grundfos:

Bce TpexdrasHbie anektpoasuratenu gpmpmbl Grundfos
Tunopasmepa 90 n 6onee MoryT nogknt4aTbCs

K NpeobpasoBaTenam YacToThl. B pesynstate nogknoveHms
npeobpasoBaTterns YacToTbl HEPEAKO MOBbILLIAETCS Harpyska

Ha nsonsumnio o6MOTOK dneKkTpoABUraTens, a Wwym

OT aneKTpoABUraTens yBenmymBaeTcs Npyv HOPManbHOM pexume
akcnnyaTtaumu. K Tomy xe MOLLHbIE 3NeKTpoABUraTenu
MCMbITbIBAOT HArpy3Ky OT TOKOB NMOZALLUMIHUKOB, 0OYCMNOBMEHHY0
npeobpasoBaTtenem 4actoTbl. [1py MOLLHOCTKN aneKkTpoABUraTens
55 kBT 1 6onee Heobxoanma ycTaHOBKa TOKOM3ONMPOBAHHbBIX
NMOALLMMHUKOB.

Akcnnyamayusi c éHewHUMU
npeobpa3zoesamensiMu yacmomal
anekmpodeuzameneli mpexgasHbix
2-n10J1IlOCHbIX MOWHocmsbro om 0,37 do 1,1 kBm
8KJI0YUMEesIbHO, 4-M0/TIFOCHbIX MOUWHOCMbIO

om 0,25 do 0,55 kBm eknroyumesibHO
(munopa3mepsi 71 u 80) donyckaemcsi MosIbKO
npu ucrnosib308aHuUU cuHycoudasnbHbIl
¢unbmpa, ycmaHo8s1eHHO20 MeX0y
anekmpodeuzamersniemM u npeobpasoeamenem
Jacmombel.

Akcnnyamayusi c éHeWHUMU
npeo6pazoeamensiMu 4yacmomal
anekmpodsuzamerieli, UMEOW,UX 8 CEOEM
0603HaYeHUU MapKUpPOBKY HanpsixeHus
numaHusi «220-240 D/380-415 Y»
u nodkiro4aeMbix K mpexghasHol cemu
3x380-415 B no cxeme «38e39a», donyckaemcsi
moJIbKO Npu ucnoJsib308aHuu
npeob6pa3zoeamesieli 4acmMombi C 8 bIXOOHbLIM
HanpsikeHuem 3x220-240 B unu npu
ucnosib308aHUU CUHYcoudasibHO20 (husibmpa,
ycmaHoeJIeHHO20 MeXay
anekmpodsuzamersieM u npeobpasoeamesiem
4yacmomabl ¢ 8bIXOOHbIM HanpsiKeHUeM
3x380-415 B.

Ecnun Hacoc npuBoauTCA B 4ENCTBME YaCTOTHbIM
npeobpasoBaTtenem, He06Xo0AMMO NPOBEPUTL CreaytoLIne
YyCINOBMWS 3KCMyaTaunu:

YcnoBus

Oencteue
3aKkcnnyaTtaumm

2-, 4- n 6-nontocHble [poBepuTb HanMumMe anNnekTpnu4eckon

anekTpoaBuratenu, M30MnAUMn B OGHOM U3 MNOALUUMHUKOB
Tunopasmep 225 nsuratensi. O6paTuTecb B KOMMNaHUIO
n bonbLue Grundfos.

YcTaHoBUTL MexXay
anekTpoABMraTenemM v YacToTHbIM
npeobpasosatenem dunstp dU/dt,
YMEHbLUALLNIA MUKN HANPSKEHNS 1,
Kak cneacTBue, ypoBeEHb LUyMa.

Kputnyeckne no wymy
3apaun

OcobeHHo
KpuUTU4eckme Mo wymy YCTaHOBUTb CMHYcOMAanbHbIN OUNLTP.
npUMeHeHus

Mcnonb3yinte kabens,
COOTBETCTBYHOLLMIA TEXHNYECKUM
TpeboBaHMAM NocTaBLLMKa
npeobpasoBaTtens YacToTbl. [nvHa
kabensa mexay Asurarenem

1 npeobpasoBaTenem 4acToTbl BNMSET
Ha Harpysky asuraTens.

[nuHa kabens

Ycnosusa

OencrtBue
aKcnnyarauuum

[MpoBepuUTb, MOXET N AaHHbIN
anekTpoABUraTenb NCMONb30BaTbLCA
c npeobpa3soBaTernemM 4acToThl.

Hanpsixkenne nutanus
no 500 B

YCTaHOBUTb MexXay
anekTpoaBuraTenem n YacToTHbIM
HanpsixeHne nutaHusa npeobpasosatenem punbtp dU/dt,
B AnanasoHe ot 500 B ymMeHbLIAOWNIA NUKN HANPSHKEHNS 1,
0o 690 B Kak criefcTBue, ypoBeHb LWymMa, nnbo
NPOBEPUTL HAaNU4Me yCuneHHom
n3onauum asuraTens.

YctanosuTb punbtp dU/dt n nposeputb
HanuMyme ycuneHHowm n3onsauyum
asuraTens.

HanpsikeHue nutaHus
690 B u BbiWe

HononHutenbHas nHopMaunsi 0 NOAKIIOYEHNN
311eKkTpoobopyA0BaHNS HACOCOB CO BCTPOEHHbLIM YaCTOTHbIM
npeobpasosartenem (NKE, NKGE) npuBepera

B cooTBeTCTBYtoWweM [lononHeHun k MNacnopTty, PykoBoacTey
Mo MOHTaXy 1 3KCnyaTaumn (BXOAUT B KOMMIEKT NOCTaBKW).

10. BBopa B aKkcnnyaTauuro

Bce usgenus npoxoasaT npuemMo-caaTtoyHble UCMbITaHUA
Ha 3aBofe-u3roToButene. JononHUTenbHbIE UCMbITAHUS
Ha MeCTe YyCTaHOBKU He Tpe6y}OTCﬂ.

[nsa 3anycka o6opynoBaHus pekoMeHayem obpaTutbes

B cepBuCHBIN LeHTp OO0 «IpyHadocy. Mocne gnuTensHoro
XpaHeHus (bonee AByxX neT) HEO6XOAUMO BbINOMHUTL
OMNarHOCTMKY COCTOSIHUSI HACOCHOTO arperaTa 1 TornbKo nocne
3TOro Npou3BoAUTL €ro BBOA B aKkcnnyaTauuto. Heobxogmmo
ybenounTtbeca B cBO6OAHOM xoae paboyero koneca Hacoca. Ocoboe
BHMMaHMNe Heo6Xx0aUMO 06paTUTb Ha COCTOSIHME TOPLLEBOTO
YNNOTHEHWS, YNNOTHUTENbHbIX Konew 1 kabenbHoro BBoAa.

Meped eknro4eHueM Hacoca He06xo00uUMO

3aslumb 8 He20 paboyyr XUGKoCcmb U yoasaums
8030YX.

10.1 O6wue cBegeHus

lpedynpexdeHue

Ecnu nepekayueaemcsi numsegasi 600a, Hacoc
Heob6xodumMo mujamesibHO MPoMbieamb
yucmoli eodoli neped eeodom

8 3Kcrnyamauyutro, Ymobbi yoanums nobbie
UHOPOOHBLIE Yacmuubl, HaNPUMep ocmamku
KOHcepeaHma, ucrnbimameJsibHol xudkocmu
usiu cmMasku.

10.1.1 Hacoc ¢ canbHUKOM

Ecnu Hacocbl 060opynoBaHbl canbHUkamu, Heobxoanmo
MPOBEPUTL PEFYNUPOBKY CarNlbHUKOBOW HAXXMMHOW BTYIIKU.
[omkHa nMeTbCs BO3MOXHOCTb NMPOKPYYMBaHWS Bana Hacoca
Bpy4Hyto. MNpu 3aegaHumn Hacoca nocne NPoAoMKUTENBHOMO
NpocTos CHa4Yana Heo6X0AUMO NPOKPYTUTL Ban BPYYHYHO.
OcnabwuTb HaTSAr CanbHUKOBON HAXXUMHON BTYNKW UMK CHATb
YMNOTHEHME.

10.2 NMpombiBKa Tpy6onpoBoaa

KoHcmpykyusi Hacoca He npedycmampueaem

nepeka4ueaHue xxudkocmel, codepxaweli

meepOdble Yacmuusl (2psi3b, Wiam).

Meped nyckom Hacoca He06x00uUMO
muwameJsibHO MPOMbIMb cucmemy

mpy6onpoeodoe yucmoli eodoli.

FapaHmus He nokpbieaem noepexdeHusl,

noJsiy4eHHble Npu NPoMbieKe cucmemsl

C ucrnoJsib308aHuUeM Hacoca.
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10.3 3anuBkKa Hacoca

3aMKHyTbI€ UMK OTKPbITble TMAPOCUCTEMbI, B KOTOPbIX
YPOBeHb NnepekaynBaeMon XUAKoOCTU PacnonoXeH Bbllle
ropu3oHTanbHOW OCu BcacblBaloLiero Tpy6onposoaa Hacoca

1. 3aKpbITb KMMHOBYIO 3aBUXKY B HanopHoM Tpy6onposoae

1 ME[NIEHHO OTKPbITb KMTMHOBYHO 3a[BMXKKY BO BCaCbIBaOLLEM
Tpy6onposozae. M Hacoc, 1 BcacbiBaowmin TpyGonpoBoA AOMKHbI
6bITb LIENMKOM 3arnofiHeHbl NepekaynBaemMomn XUAKOCTLIO.

2. OcnabuTtb NpobKy 3anMBKK Hacoca Ans Bbinycka Bo3dyxa.
Kak Tonbko 13 knanaHa Hapy»Xy cTtana BbIXOAUTb XUAKOCTb,
3aKkpounTe ero.

lpedynpexdeHue

O6pauwalime eHUMaHuUe Ha NoJIoXXeHue
3a/lue04HO20 omeepcmusi U csiedume 3a mem,
4mo6bi ebixodsiujasi XUGKOCMb He npuvduHuia
epeda y3/1am Hacoca, a makxe
obcnyxuearoujeMy nepcoHarny.

B 2udpocucmemax c 2opsiveli odoli
cywecmeyem onacHoCmMb ownapueaHus.

Pexum BcacbiBaHUs € OGpaTHbIM KnanaHom

Hacoc n BcacbiBatowmin Tpy6onpoBoa OOKHbI ObiTb 3aMNOMHEHbI
nepekavyMBaeMomn XUAKOCTbIO U U3 HUX AOMXeH ObITb yaaneH
BO34yX eLle [0 3anycka Hacoca.

1. 3aKpbITb KIMHOBYIO 3a[BWXKY B HanopHoMm Tpy6onpoBoae
N MeANEHHO OTKPbITb KITMHOBYHO 3a4BWXKKY BO BCacbiBatoLLEM
TpybonpoBoze.

2. Ypanute npo6ky (M) u3 oTBepcTHs ANS BbiMycka BO3ayXa.

3. 3anuTb NnepekavymBaemyto XUAKOCTb Yepes 3anMBOYHYIO
BOPOHKY TakK, YTOGbI LIeNIMKOM 3anofHWUTb NepekaymBaemMon
XMOKOCTBIO HAacoc 1 BcackiBatoLuii Tpybonposog.

4. YctaHoBuTb Npobky (M) B oTBepcTMe AN BbiNycka Bo3gyxa.
3anMBOYHYI0 BOPOHKY MOXHO yCTaHaBNUBaTh Kak B OTBEpCTUE
ONS BbINycKa BO34yXa, Tak U B COOTBETCTBYHOLLiee OTBEPCTME
BO BcacbiBatouem Tpybonposoae. Cm. puc. 25. PekomeHayeTtcs
YyCTaHOBWTb YCTPONCTBO aBTOMaTUYECKOW 3anmBKM HAcoca,

a Takxe npeaycMoTpeTb YCTPONCTBO 3aLyMThl OT CYXOro xoaa.

OTKpbITbIE TMAPOCUCTEMbBI, B KOTOPbIX YPOBEHb
nepekaynBaeMomn XUOAKOCTU HUXKE TOPU3OHTaNbHOM OCH
BcacblBaloLLero Tpy6onpoBoga Hacoca

1. Ecnu 3aBuXKa yCTaHOBMEHa BO BCcacbiBaOLLEM
Tpy6GonpoBoe Hacoca, OHa AOSKHA ObITb MONIHOCTHIO OTKPbITA.

2. 3akponTe 3afBWXKY B HAanopHoM Tpy6onpoBoae v 3aTsHuTe
pe3b60Bble NPOGKM 3aNTMBOYHOW FOPMOBUHbBI Y IPEHAXKHOTO
OTBEPCTUS.

3. MNopkntoynTe py4YHON MHEBMOHACOC BMECTO 3aMMBOYHOrO
npucnocobneHns (C BOPOHKOW) A4NS yaaneHus Bosgyxa.

4. Ina npefoxpaHeHns MHeEBMOHAcoca OT BO34eNCTBuSA
M306bITOYHOrO AABMNEHUS MEXAY HUM U LEHTPOBEXHBIM HACOCOM
yCTaHaBNMBaETCs 30/I0THUKOBbIN KranaH.

5. OTKPbIB 30MOTHMKOBbIV KnanaH psiaoM C pyYHbIM
NMHEBMOHACOCOM, yaanuTe BO34yX U3 BCacblBaLErO
Tpy6onpoBoaa, Aenas KopoTkue, BbICTpble Kaukm
NMHEBMOHACOCOM [10 TEX MOP, NMOKa CO CTOPOHbI HAMOPHOTO
Tpy6onpoBoaa He NnoinaeT nepekaynBaemas XuaKkocTb.

6. 3akpoinTe 30MOTHUKOBbIN KranaH PSAOM C PYUHbIM
NHEBMOHaCOCOM.

E Tpo6ka cnueHoro otBepcTus S
M Tpo6bka oTBepcTus Ans m

3arinBKK Hacoca k\(";é%.yy
NERt

TMO3 3935 1206

Puc. 27 MNpo6ka cnnBHOro oTBEPCTMSA U Npobka oTBEpCTUSA
ONS 3annBKW Hacoca
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10.4 NMpoBepka HanpaBnNeHusi BpalleHUs

MpedynpexdeHue

He 3anyckaiime Hacoc 01151 npoeepkKu
HanpaeJseHusi epaujeHusi 0 mo2o MOMeHma,
Kak 6ydem ebinosIHeHa e20 3asluekKa.

CTpenku Ha Kopnyce ABUraTens nokasblBaloT NPaBuUbHOE
HanpasneHve BpalleHns. Ecnm cMoTpeTb CO CTOPOHBbI
BCacbiBatwLlero drnaHua, Ban 4OMKEH BpallaTbCa NpoTMB
yacoson cTpernkun. Cm. puc. 27.

10.5 Myck

Mepen Tem Kak BKITOYUTb HACOC, MOMHOCTLIO OTKPOWTE 3a4BUXKY
Ha CTOpOHe BcacblBaHUs, 3a[BWXKa Ha HarHeTaTenbHOM
TpybonpoBoae fomkHa BbITb MOYTH 3aKpbITa.

BkntounTb Hacoc.

[Mpu BKNOYEHUN Hacoca BbiNyCKanTe U3 Hero BO3AyX, noka
13 OTBEPCTUSA BEHTUMALMOHHOIO KlanaHa He NonaeT cTpyika
nepekaynBaeMow XnakocTu.

MpedynpexdeHue

O6pauwalime eHUMaHue Ha MoJI0KeHue
8eHMuJIsIyUOHHO20 omeepcmusi u cinedume
3a meM, Ymo6bl 8bixo0siu,ast KUOKOCMb

He npuYuHuna epeda y3sam Hacoca, a makxe
o6cnyxuearouemMy nepcoHasy.

B 2udpocucmemax c 2opsiyeli 8000l
cywjecmeyem onacHOCMb ownapueaHusi.

[Mocne Toro kak Tpy6onpoBog 3anONHUTCH XUAKOCTbIO,
MeZafIeHHO OTKpbIBaNTe 3a[BWXKY Ha HarHeTaHum, noka oHa
He ByAeT OTKpbITa MNOJNTHOCTBIO.

lpedynpexdeHue

Ecnu MmowHocmu anekmpodeuzameJsisi Hacoca
He xeamaem, Ymob6bkI o6ecrieyums 6CH
Kpueyto, nadeHue 0aesieHusi (yxod paboyel
MOoYKU enpaeo) Moxem ebi38amb rnepezpes.

MpoBepbTe NOTPEONSEMYO MOLLHOCTL U3MEPEHUEM TOKA
OBUraTens u cpaBHUTE NOJTyYEeHHOE 3Ha4YeHNe C HOMUHAMbHbIM
TOKOM, YKa3aHHbIM Ha 3aBoACcKoM Tabnuuke asuratens. B cnyvae
neperpysku 3akpbiBaiTe 3aiBUXKY A0 NOMHOIO CHATUS
neperpysku.

PekomeHayeTca nsmMepsite NoTpebreHne Toka ABMratenemM
KaskAablii pa3 npu nycke Hacoca.

B MomMeHm nycka mok dgu2amerisi Hacoca

noymu e wecms pa3 npeebiwaem MoK rnosiHoul
Haz2py3Ku, Komopbli yka3aH Ha 3ae0dcKoli
mabnuyke deuzamerns.

10.6 O6kaTKka ynnoTHeHus Bana

Pabouyne noBepxXHOCTM YNNOTHEHUS Bana CMa3biBaloTCs
nepekaynBaeMow XUAKOCTb0, NOITOMY creflyeT oXuaaTb, YTo
Yepes yNroTHEHUE MOXET BbITeKaTb HEKOTOPOE KONUYECTBO 3TOM
xuagkoctu. Mpu nepBoM nycke Hacoca Unm Npu ycTaHoBKE HOBOTO
yNnoTHeHWs Bana TpebyeTca onpeaeneHHbI nepuos
npupa6oTKW, Npexae Yem ypoBeHb YTEYKU YMEHbLUNTCS

[0 npuemnemoro. MpoAoMKUTENBHOCTL 3TOFO NEPUOAA 3aBUCUT
OT YCNOBWI 3KCNyaTaumu, T.e. Kaxaoe n3sMeHeHve ycroBui
aKcnnyaTauuy o3HavyaeT HOBbIN Nepuos NpupaboTKu.

B HopManbHbIX YCNOBUSIX 3KCMNyaTaumm npoTekatoLLas XXMaKocTb
Oynet ucnapstbcs. B pesynbrarte yteuka He obHapyxumBaeTcs.

)KVI,EI,KOCTVI TUNa KepoCuUHa He NCnapArTCH, NO3TOMY UX MNOATEKN
BUAHbI, HO 3TO HE NPU3HAaK OTKa3a ynJ1IoTHeEHNA Bana.
10.7 PenepHble nokasaTesniv KOHTPOJIbHOM annapaTypbl

PekoMeHayeTcs cuMTaTth HavasbHble 3HaYEeHUS AaHHbIX
napameTpoB:

* ypoBeHb BUbpaLmm (c nomoLlbio gatymko SPM)



* TemMnepaTtypa noAwmnnHrKa (ecnm ycTaHOBMNEHbl AATUYNKN)
* faBlieHne Ha BXoAe W BbIXOAE (C MOMOLLb0 MaHOMETPOB).

[laHHbIe MoKa3aHUsA MOXHO UCNONb30BaTb Kak penepHble
(cnpaBo4HbIE) B Criyvae HeucnpaBHo paboTbl.

10.8 dlononHuTesnbHbIE NPOBEPKU Nepen BBOAOM
B3pbIBO3aLUULEHHbIX HACOCOB B 3KCMIlyaTaLuio

lpedynpexdeHue

1. Y6edumecs, ymo knaccugpukayuss ATEX
8 3aKka3e coomeemcmeayem Kamezaopuu,
yKa3aHHOU Ha hupMeHHbIX mabu4dkax
anekmpodeuzamerns U Hacoca.

2. Y6edumechb, Ymo pe3uHoeble Yacmu Hacoca
coomeemcmeyrom 3aKas3y.

CM. pupMeHHYr0 mabnu4ky.

Knroy k ucnonb3oeaHuro pupmeHHol mabnuyku
MOJXXHO Halimu 8 pykogodcmee 1o MOHmaxy

u 3Kcnnyamayuu cmaHOapmHoO20 Hacoca.

3. Y6edumecb, Ymo Hacoc u ecrioMoz2amersibHble
MoOyu 3anosiHeHbl nepexkadueaemol
JXUOKOCMbIO U U3 HUX yOasieH 8030yX.

4. Heo6xodumo y6edumsbcsi, 4mo eas
spaujaemcsi ceo6odHo. Mexdy paboyum
KOJ1ecoM U Koprnycom Hacoca He O0JDKHO 6bImb
MexaHuU4yecKko20 KOHmakma.

5. [lpoeepbme HanpaesieHUe 8pPaujeHusl.
Cmpesika Ha Kopriyce Hacoca rnokasnieaem
x npaeusibHOe HanpaeseHue 8pPaujeHusl.

6. Cobnrodaiime nocredosamesnibHocmb
delicmeuli Npu nycke Hacocoe ¢ 080UHbIMU
mopueebimu yniiomHeHusmu (back-to-back unu
tandem).

CmMompume pykoeodcmeo 1o MOHmMaxy

U 3Kcnyamayuu KOHKPpemHo20 Hacoca.

7. Ecnu ebibpaH Hacoc ¢ 080UHbIM
ynnomHeHuem (back-to-back), nposeepbme,
4Ymo6bI yniiomHumesnbHasi kKamepa 6bina
2epmemuyHa.

8. lMeped nyckom Hacoca u eo epemsi pabomai
csiedyem npoeepums, Hem /iU 8 Hacoce ymedek
unu HeucnpaeHocmed.

9. B cnedyrouux cumyayusix Heo6xodumo
noemopsimb omeedeHue 8o3dyxa u3 Hacoca:

— Hacoc Hekomopoe epemMsi
He 3Kcryiyamuposearsics.

— B Hacoce ckonusicsi eo30yx/2as.

lpedynpexdeHue

He 3anyckatime Hacoc Onsi npogepku
HanpaeJsieHusi epawjeHusi — 0axe Ha Kpamkoe
epeMsi — ecJiu HacoC U 8ClTIOMO2amesibHbIl
MOoQysib He 3anosiHeHbl odol. Amo npasusio
Heobxodumo cobsirodame 0719 Mo20, Ymobbl
usbexxams noebiwWeHUs memMnepamypbl U3-3a
COMPUKOCHOBEHUS 8pauwjaroujuxcsi

u HernodesuXxHbIx demaJsel, a makxe ons
3awumsl ynaomHeHusl easia om «Cyxo20» xo0a.

11. dkcnnyaTtauusa

Hacocel, He ocHalleHHble YacTOTHbIM NpeobpasoBaTenem,
He TpebyloT HaCTPOMKM.

YcnoBus akcnnyatauum npueeaeHsl B pasdene 15. TexHuyeckue
OaHHhble.

HononHutenbHble ycnosus akcnnyataumm HacocoB NKE, NKGE,
a TaKxe yKasaHus Mo HacTpolike NpuBeAeHbl B COOTBETCTBYHO-
wem flononHeHum k MacnopTy, PykoBoACTBY MO MOHTaxy

1 3KcnnyaTauuu (BXOAUT B KOMMIEKT NMOCTaBKW).

AkcnnyaTtauusa B3pbiBO3aLMLIEHHbIX HACOCOB B YCITOBUAX
BaKyyMa unu pa6ora Ha BcacbiBaHue

TMO04 4176 1209
TMO04 4189 1009

Puc. 28 Hacocbl ¢ 4BONHbLIM TOPLEBLIM YNIIOTHEHMEM,
noacoeAnHEHHbIM K EMKOCTU C MPOMbIBOYHOW
XNOKOCTbIO, YCTAHOBIEHHOMW BhiLLE YPOBHSA Hacoca

Ecnu pa6oTta B ycnoBusix BakyymMa Uiy Ha BcacbiBaHue SIBNSIETCS
HenpepbIBHOWM UV NepuoaNYHON Ans cnoco60B NpUMEHeHus

13 puc. 28, To UCMONb3yNTe COOTBETCTBYOLLEe 060pyaoBaHue
0151 KOHTPOISA YPOBHS MPOMbBIBOYHOW XXMAKOCTU B Kamepe
ynnoTHeHusl. ECnv npoMbIBOYHAsA XUAKOCTL B nodatoLeit
&MKOCTU JOCTUIHET 0603HAYEHHOTO HU3KOrO YPOBHS, HACOC
HeobXxoAMMO OCTaHOBUTL.

12. TexHn4yeckoe obcnyxnBaHme

[ononHutenbHas nHopMaLus 0 TEXHUYECKOM 06CnyKuBaHUN
HacoCOB CO BCTPOEHHbIM YacToTHbIM NpeobpasoBaTtenem (NKE,
NKGE) mowHocTb10 Bbilwe 2,2 KBT (ABYXMOMIOCHbIE) UK BbILLE
1,5 kBT (4eTblpexnontocHble) NpuBeAeHa B COOTBETCTBYHOLLEM
[ononHeHuu k NMacnopTy, PyKOBOACTBY MO MOHTaXy

1 aKcnnyaTauun (BXoAWUT B KOMMIEKT NOCTaBKM).

lMpedynpexdeHue

lMeped Hayanom pabom y6edumecb 8 mom,
4Ymo asiekmponumaHue OmKJIF0YeHo.
Heo6x00uMo UCK/IH0YUMb 803MOXHOCMb
csly4aliHo20 8K/IH0YEHUS 3/1IeKmponumaHus.

12.1 Hacoc
Hacoc He TpebyeT TexHn4eckoro obcnyxmBaHus.

12.1.1 MexaHu4eckue ynnoTHeHus Bana

MexaHuyeckre ynnoTHeHusi Bana He TpebytoT TEXHUYECKOro
obcnyxuBaHus U paboTatoT novtn 6e3 yteuek. Ecnv Bo3HukaeT
NOCTOSIHHO YBENUYMBaKLLasCs yTeyka, Heo6XoanMmo
HeMeANeHHO NPOBEPUTL MEXaHWYECKOe YyNNOoTHeHVe Bana.

Ecnn Ha NOBEpXHOCTSX CKOMbXEHNSA NMEITCH NOBPEXAEHUNS,
criegyet 3aMeHUTb MexaHn4eckoe yrnioTHeHne LermiMkoMm.

MexaHuyeckme ynnoTHeHust Bana TpebytoT KpanHe akkypaTHOro
obpalyeHus.

12.1.2 CanbHuKoBas Kopo6ka

CanbHUKoBas HaXMMHas BTYNKa He AOoMKHa OblTb CUMBbHO
3aTAHyTa BO BpeMS Nycka, NOCKOMbKY YacTb XUAKOCTW AOMKHa
cMasblBaTb Ban U ynnoTHeHne. Kak Tonbko canbHukoBasi kopobka
1 HaXVMHas BTyNKa JOCTUMMM TemMnepaTyphbl Y3roB Hacoca,
npupaboTKy canbHNKOBOW HaBMBKM MOXHO cyMTaTb
3aBeplUeHHON. PerynvpoBaHune yTeuku ocyLecTBAsieTcs
nogxatvem. Utobbl o6ecneymTb NOCTOSAHHYIO CMa3Ky,

13 canbHUKa MOCTOSHHO AOMKHO BbITEKaTb HECKOIBKO Kanensb,
4YTO NO3BONUT M3bexaTb NOBPEXAEHUS CanbHUKa UK TMNb3bl
Bana.

PekomeHnayemoe 3HadeHmne ot 20 oo 40 kanens B MUHYTY.

Ecnu Teyb B canbHuMke CNMLLKOM Benvika, a NOATArMBaTb
Ha>KUMHYIO BTYIIKY Aarnblue yXe HEBO3MOXHO, CarbHUK
HeobXxoaMMo 3aMeHuTb. Nocne AeMOoHTaXa NPOMbITh b3y
Bana, kamepy 1 carnbHUK, MpoBepbTe OTCYTCTBME CMeAoB
noBpexAeHn Ha H1x. MoapobHyo nHOPMaL M0 MOXHO
nony4utb B Grundfos.
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(N¥) umnoohy

12.2 Cma3ka NoAWMNHUKOB B KPOHLUTENHE
12.2.1 MoAWMNHMUKU C KOHCUCTEHTHOM CMa3Koun

Hacoc ¢ nogwunHMkamMmm ¢ NOCTOAHHON KOHCUCTEHTHOM
cMmaskomn

TMO04 4771 2009

Puc. 29 KpoHLITENH NOALWNMHMKA C 3aKPbITbIMU
NOALINNHNKAMU C NOCTOAHHOW KOHCUCTEHTHOW
cmaskomn

Ecnu KpoHLWTENH NOALWNNHMKOB HE OCHALLEH MacnéHkamu gns
KOHCUCTEHTHON CMasKu UM CUCTeMaMy NOCTOSAHHOTO YPOBHS
Macna, NOALLMIMHUKIN SBISTCS LapUMKONoALWUNHUKaMM

C NOCTOSIHHOM KOHCUCTEHTHOM cMma3kon. LLlapukonogLwmnHmkm
He TpebylT TeEXHNMYECKOro 06CnyXnBaHus B TeHEHME BCEro
pecypca. B onTumanbHbIX YyCNOBUSAX 3KCMNyaTauum pecypce
noaLWMnHMKOB cocTansieT okono 17 500 yacos paboTbl.

Mo ncteyeHUn aToro cpoka NOALMMHUKA crefyeT 3aMeHUTb.

Pa3 e nonzoda npoeepsilime noGWuUNHUKU

C noMouwjbto crniaowHo20 wmsips. [na daHHoz2o0
muna KpoHwmeliHa MOOWUNHUKO8 U3MepeHue

ypoeHs1 eubpauyuu c nomouw,bto SPM

He npedycMOMmMpeHo.

Hacoc ¢ aBTomaTu4yeckMmum macnéHkamMmum ans KOHCUCTEHTHOMN
cMasku

|

TMO04 4328 1409

Puc. 30 KpoHLUTENH NOALINMHMKOB C OTKPbITBIMU POSTMKOBbLIMMU
1 ABOVHBIMW pafnanbHO-yNOpHbIMU NOALMUMTHUKAMMU,
CMa3sblBaeMbIMy @aBTOMATUYECKMMUN Macr€HKkammu ans
KOHCUCTEHTHOM CMa3Kun (CMa304HbIMU NAaTpOHaMM)

Ecnu Hacoc ocHalléH aBTOMaTUYeCKUMM MacnéHkamu,
KOHCWUCTEHTHasi cMa3ka B NMOoALMNHNKaX ByaeT NoCTOSAHHO
obHoBRATLCS.

B onTumanbHbIX YCNOBUSAX 3KCNnyaTauum pecypc noALUMHUKOB
cocTtaBnseT okorio 100 000 yacoB paboTkl. Mo ncteyeHun aToro
Ccpoka noALnNHUKKN cnedyeT 3amenuTb. Cm. pasgen 15.1
Komnnekmbl 8511 mexHu4eckoe2o 06CayKusaHus.

HoBble NOALIMNHMKN AOMXKHbI 3aN0MHATLCS CMa3Kon
B COOTBETCTBUM C TeXHU4Yeckumu TpebosaHnsamm Grundfos.

Ans npoeepku cocmosiHUsi NOOWUNHUKOS
credyem peaysisipHO U3MepPsimb YyPO6eHb

eubpayuu, ucnonb3yss dam4yuku SPM

Ha KpoHwmeliHe NodwWunHuKa.
Cwm. pa3den 9.9.1 YpoeeHb subpayuu.
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ABTOMaTu4YeCKUe MacréHKM Ansi KOHCUCTEHTHOW CMa3Ku

MacnéHku HeobxoaMMo 3aMeHsTb Kaxable 12 MecsiLeB.

[Mpv BbINONTHEHUUN 3aMeHbl aBTOMATUYECKMX MacNEHOK OTKponTe
CNMBHOE OTBEPCTUE Ha JHEe KPOHLUTEHa Ha OAMH Yac B Xoae
paboTbl, YTOOLI yAanuTb CTapyr UM NULLHIO CMa3Ky.

Grundfos pekomeHayeT macnéHkn SKF SYSTEM 24,
Tnn LAGD 125/HP2.

OCHOBHbI€ XapaKTepPUCTUKU

Kop K2N-40

YpoBeHb koHcucTeHuun no NLGI  2-3

CrycTtutensb MonumoyeswnHa (di-urea)
Basosoe macno MuHepansHoe
Pa6ouyas Temnepatypa oT —40 o 150 °C
TemnepaTtypa kannenageHus 240 °C

npu 20 °C:

fnotHoce 0,85 — 0,95 r/cm®

BsaskocTb 6a3oBoro macna

40 °C 96 mm?/c
100 °C 10,5 mm?/c
KonuuyectBo Homep npoaykTa

2 x LAGD 125/HP2 96887371

Hukoea0da He cmewuealime KOHCUCMEHMHbIE
CMa3Ku ¢ pa3HbIMU c2ycmumesisiMu, Harnpumep,
cMa3Ky Ha Jumueeoll ocHoge ¢ Hampuegou
cMa3kol, He MPOKOHCYIbMUpPo8aswuch
¢ nocmasujukom cma3ku. Hukozoda
He cMewuesalime MuHepasibHOe MacJslo

¢ cunHmemuyeckum. Hekomopsie cMa304HbIe
Mamepuasbl coeMecmumbl, 0OHaKO OyeHuUmb
coeMecmumocmb 08yX CMa304HbIX
Mamepuasioe docmamoy4Ho CJ/10)XHO. Bceada
npu 3ameHe cMa3Ku 8 ModWUrnHuKe
ucnosnb3ylime cMa3Ky moeao e murna, kakou
611 U3HaYasIbHO.

12.2.2 MoAaWUNHUKK C MACNSIHOW CMa3Kon

\

Tl

= A

TMO04 4329 1409

Puc. 31 KpoHLITENH C pONMKOBbLIMU 1 ABONHBIMW paguanbHoO-
YNOPHbIMY NOALWNMHMKAMMN C MAcMsiHOW CMa3komn

B onTrManbHbIX YCNOBUSIX 3KCNyaTauUnMm pecypc poSIMKOBbIX
1 [BOVHbIX pagunanbHO-yNOpPHbIX MOALUMMTHUKOB COCTaBnseT
okoro 100 000 yacoB paboTbl. Mo uctedeHnn aToro cpoka
NOALIUMHUKA CrieyeT 3aMeHUTb.
Ans npoeepku cocmosiHusi NOGWUNHUKO8
csiedyem pe2yrnsipHO U3Mepsimb ypPO8eHb

eu6pauyuu, ucrnonb3ys damyuku SPM

Ha KpoHwmeliHe NOOWUIMHUKa.
Cm. pa3den 9.9.1 YpoeeHb eubpayuu.
MoAWNNHMKN CMa3blBalOTC MUHEParnbHbIM Macrom.

rlepVIO,D,I/IHHOCTb 3aMeHbl CMa3Kn n Tpe6yeM0e Konn4yecTBoO
CMa3KKn yKasaHbl HMxe.



TemnepaTtypa HavanbHasn Mocneaytowme
noALwmnnHuKa 3ameHa macna 3ameHbl Macna
o 70 °C Kaxnable 4400 yacos

Yepes 400 yacos

oT1 70 °C oo 90 °C Kaxnable 2200 yacos

OuameTtp MpubnusutensHoe
Tvn noAgWMNHUKa COEAUHUTENIbHOIO KOJNIM4YecTBO Macna
Bana [mm] [mn]
PonukoBble 1 42 850
pagnanbHO- 48 1700
YNOpHbIe
NOALUNMHUKA 60 1350

3ameHa macna

dtan [OencTtBue

MomecTnTe NoA KPOHLUTENH NOALIMMHUKA NOAXOAALLY0

1 ..
€MKOCTb And 060pa OTpa60TaHHOI’O mMacna.

OTKpyTUTE NPOGKY BEHTUMSILMOHHOIO OTBEPCTUS/
3aNMBOYHOr0 OTBEPCTUS U NPOGKY CMBHOIO OTBEPCTUS.

[Mocne onopoXHeHWst KPOHLITENHA NoALWMUMHMKA
3 YCTAHOBUTE HA MECTO CIMBHY NpobKy 1 3anenTte
HoBoe Macno. Cm. pasgen 8.8.2.

Pa3 e mpu mecsiya npoeepsiiime ypoeeHb Macna
80 epemsi pabomali u, npu Heobxodumocmu,

v
dobaesisilime macsio. YpoeeHb Macsia OO/IKeH
6bImb 8ce20a sudeH Yepe3 CMOMPOB80OE OKOWKO.

OcHoBHble xapaktepucTtuku Shell Omala 68

Mapka BsizkocTh 68
Mapka TpaHcMuccrnoHHoro macna AGMA EP 68
Crapast mapka AGMA 2 EP
BsaskocTb:

Mpun 40 °C 68 mm?/c
Mpun 100 °C 8,8 Mm?/c
Touka BocnnameHeHusi, COC, °C 207
Touka notepwu Teky4vecTtu, °C -26

12.3 MoOHMTOpPUHI 06GopyAOBaHUA

PekomeHayeTCsi eXXeHeAenbHO CHUMaTb CNeAyLLME napameTpsbi:
* ypoBeHb BUbpauuu (c nomoLlbio gaTtynko SPM)

« TemnepaTypa NOALUMMHMKA (ECNM YCTAHOBMEHbLI 4ATYMKM)

* [aBrneHue Ha BXofe W BbIXOAe (C MOMOLLbI0 MAaHOMETPOB).

JIn6o cobniopatb yTBEPXKAEHHbIV NNaH obcnyXuBaHus.

12.4 AnekTpoaBurartesnb

AnekTpoasuratens Heob6xoaMMO pas B ro NpoBeEPSITh.

[ins obecnevyeHns Hagnexalyen BEHTUNALUN SneKTpoaBuraTens
[OMKeH BbITb YMcTbIM. ECrin Hacoc yctaHaBnvMBaeTCcs B MblSIbHOM
nomMeLyeHun, ero HeobxoaAMMo pas B Mon roga YMCTuTb

1 NPOBEPSTH.

12.4.1 Cma3ska

OnekTpoasuratenu tunopasmepom 4o 132 BKMo4MTensHO
NoCTaBMATCA YKOMMNIEKTOBAHHBIMU NMOALLIMMHUKOBLIMU y3namu,
3anpaBfeHHbIMN KOHCUCTEHTHOM CMa3KoMN Ha BECb CPOK CIyXObl
1 He TpebyLWMMN TEXHUYECKOro 06CnyXMBaHus.

MoawunnHnkn anekTpoaBuratenen Tunopasmepa 6onbLue
132 fomKHbI CMa3blBaTbCA B COOTBETCTBUM C yKa3aHUSIMU,
npuBedeHHbIMU Ha 3aBoACKOM Tabnuyke asuratens.
B03MOXHO BbITEKaHWE CMa3Kn U3 aNeKTpoaBuraTens.

TexHu4yeckme TpebGoBaHNsA Ha KOHCUCTEHTHYIO CMa3Ky:
Cwm. pasgen 12.4.2 Cma3ska rnoOwurnHuUKos.

12.4.2 Cma3ka nogwmnHUKOB

,uOI'I)KHa NMPUMEHATLCA KOHCUCTEHTHaA CMa3ka, 3aryueHHasa
NINTUEBBLIMU MbllTaMnN N NMeoLasa crieayruimne XxapakTepuCcTukn:

e knacc 2 unu 3 no NLGI
* BsI3kOCTb 6a3oBoro macna: ot 70 o 150 cCT1 npwm +40 °C.

* TemnepaTypHbi ananasoH ot —30 °C go +140 °C npwu
HernpepbIBHOM pexume paboThbl.

12.5 3arpsiz3HeHHble Hacochbl
Ecnu Hacoc ucnoJsib3oeasics 0nsl

nepeka4yueaHusi ornacHbIX 0151 300poebs usu
s1008umbIx xudkocmel, 3mom Hacoc
paccmampueaemcs Kak 3a2psi3HeHHbIU.
B aTom cnyyae npwv Kaxxon 3asiBke Ha CeEpBUCHOE
obcnyxuBaHne cnegyeT 3apaHee NpefocTaBnATb NOAPOOHY0
NHGOpMaLMIO O NepekaunBaeMon XXNOAKOCTH.

B cnyyae, ecnu Takas nHgopmauus He npefoctasneHa, upma
Grundfos moxeT oTkasaTb B NpOBEAEHNN CEPBUCHOIO
obcnyxuBaHus.

Bo3moxHble pacxoabl, CBA3aHHbIe C BO3BPATOM Hacoca
Ha oMpMy, HECET OTnNpaBuTErb.

12.6 Texo6cnyxuBaHue/ocmMoTp
Huxecnedyrujue npoeepku ob6si3amesibHblI.

MecmHble 2paghuku mexHUYECKO20
o6cnyxueaHusi MO2ym umems npuopumem
6 OMHOoWeHUU OaHHbIX MPOEEpPOK.

1. Heobxoanmo exenHeBHO NMPOBEPSATb UCMPABHOCTb
YNIOTHEHWS Bana v BCroMoraTesbHbIX MoAynew.

2. Heobxopgumo npoBepsiTb CMa3Ky 1 ypOBEHb LLyMa NOALLUMHUKOB
kaxpayto Hepento. Ecnu Ha noawmnHrkax obHapyskeHbl
npv3HaKy N3Hoca, MOALIMMHUKN HE06X0ANMO 3aMEeHUTb.

3. lMNpoBepsiiTe pe3nHoBbIe YacTn MydT Kaxable YeTblpe Heaenw.
Ecnu Ha Hux ByayT obHapy>keHbl Npu3Hakun n3Hoca,

X Heob6Xo0ANMO 3aMEHUTb.

4. Kaxpabli CMOHTUPOBAHHbIV pe3epBHbI HAacoC HeobXxoANMO
BKIOYaTb pa3 B HeAenio AN NOAAEPXKaHWS ero
paboTocnocobHocTU.

5. Heobxoammo TuatensHO NpoMbIBaTb HanopHYH Un
NPOMBbIBOYHYIO CUCTEMY OAMH pas B rod, cobnopas
pekoMeHAauny Npon3BOAMTENS BCMOMOraTenbHOro Moayns.
C 3701 Lenbio NpMOCTaHOBUTE 3KCMNyaTaLlmio Hacoca.

13. BbiBOA4 U3 aKkcnnyartauuum
— [Onsa Toro, 4ToObl BbIBeCTM Hacockl NK, NKG
13 aKcnnyartaumm, HeobxoaMMo NnepeBecTy CETEBON
BblKtoYaTeNb B nonoxeHne «OTKIIOUYEHOY.
— Onsa otkntoyeHus HacocoB NKE, NKGE HeobxoamMmo HaxaTtb
COOTBETCTBYHIOLLYIO KHOMKY Ha NepeaHei naHenu Hacoca.

[nsa nogpo6bHon nHdopmauumn cmotpute JononHeHvne
k MacnopTy, PykoBoACcTBY N0 MOHTaXy 1 aKkcnnyaTayum
Ha COOTBETCTBYIOLLMI HACOC.

Bce anekTpuyeckne NUHUKU, pacnonoXeHHble 4O CeTeBOro
BbIKIOYaTENsl, MOCTOAHHO HAaXOAATCA NOA HaMNps>KEeHNEM.
[MoaTomy, 4TO6BI NPEfOTBPaATUTL CRyYanHoe nnm
HeCaHKLMOHMPOBaHHOE BKIlO4YeHne obopyaoBaHus, Heobxoanmo
3abnokupoBaTb CETEBOW BbIKMIOYATENb.

14. 3awmuTa OT HU3KUX TeMNepaTyp

Ecnu npu anuTenbHbIX NeproAax 0CTaHOBKM Hacoca CyLecTByeT
oMnacHOCTb BO3EeNCTBUS HU3KMX TeMMepaTyp, U3 Hacoca cnedyeT
CNUTb paboyyto XUAKOCTb.

[na cnuea 13 Hacoca nepekaynBaeMomn XMAKoCcTN Heobxoaumo
OTBEpPHYTb pe3bboByto Npobky. Cm. puc. 25.
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15. TexHu4Yeckmne gaHHbIe

[lononHuTenbHble TEXHUYECKNE AaHHble HACOCOB CO BCTPOEHHbIM
yacToTHbIM nNpeobpasoBatenem (NKE, NKGE) npuefeHbl

B cooTBeTcTBYytoLWweM [lononHeHun k MacnopTy, PykoBoAcTay

No MOHTaXy M aKcnnyatauum (BXoAUT B KOMMMEKT NOCTaBKM).

MaHHble anekTpoo6opyaoBaHUs
CMoOTpuTe (hMpMeHHyto Tabnuyky anekTpoaBuraTens.

YpoBeHb 3ByKOBOIo AaBreHusi

YpoBeHb 3BYKOBOrO AiaBIIEHUsi HACOCOB NMpvBeeH B [puioxeHuu 2.
[aHHble NpUMEHSATCH ANSA HACOCOB € anekTpoasuratensmm MG,
MMG, Siemens n TECO). Yka3aHHble 3Ha4YeHUs ABMAOTCS
MaKkcMmarsbHbIMW YPOBHSAMYM 3BYKOBOIO AABMEHMS.

YcnoBusa akcnnyaTtauuu

[lononHnTenbHbIe YCNoBMS 3KCMnyaTaLmMm HacoCOB CO BCTPOEHHbLIM
yacToTHbIM Npeobpasosatenem (NKE, NKGE) npusefeHbl

B cooTBeTcTBYytoLWweM [lononHeHun k MacnopTy, PykoBoAcTBy

MO MOHTaXy 1 aKCnnyaTauun (BXOAUT B KOMMMEKT NOCTaBKM).

Myck/ocTaHoB
Makc. yncno nyckoB/4yac
Tunopasmep Yucno nontocos

2 4 6
56-71 100 250 350
80-100 60 140 160
112-132 30 60 80
160-180 15 30 50
200-225 8 15 30
250-315 4 8 12

355 4 6 8

TemnepaTypa okpyxaioLien cpeabl U BbICOTa HaA YPOBHEM
Mops
TemnepaTypa oKkpy»atoLeln cpefibl U BbICOTa yCTaHOBKU Haf,
YPOBHEM MOPSi ABMATCS BaXKHbIMM dhakTopamu, onpeaensoLmmm
CpOK cnyx06bl aneKkTpoABUraTensi, NOCKONbKY OHU BO3AENCTBYIOT
Ha NOALUMMHUKM N N30NALMOHHYI0 cucTeMy. Ecnv Temneparypa
OKpYy>XatoLLien cpefpbl MpeBbIllaeT PeKOMEHA0BaHHYO
MakcvMmarbHyo TemnepaTypy U MakcuMarbHYto BbICOTY Haf,
ypoBHeM Mopsi (CM. puc. 32) ABUraTenb He JOMKEH NOMHOCTbIO
HarpyxaTbCsl BCeACTBNE HU3KOMN NIIOTHOCTU 1 CBA3AHHOIO C 3TUM
HefoCTaToO4HO ahEKTUBHOTO OXNaxaeHus. B Takmx cnyyvasx
HeobxoAMMO MCNonb30BaTh ANeKTpoABUraTenbs ¢ 6onbLuen
BbIXOAHON MOLLHOCTbIO (NepepasMepeHHbIn SNeKTPOABUraTenb).
P2
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TMO4 4914 2209

Puc. 32 MakcrmanbHasa MOLLHOCTb ABUraTenst 3aBucuT ot
TemnepaTypbl OKpy>KatoLLeln cpeabl U BbICOTbI Haz
YPOBHEM MOpSi.

YcnoBHble 0603Ha4YeHus

Mo3. Onwucaxune

1 0,25 - 0,55 kBT anektpoasuratenu MG
0,75 — 22 kBT anekTtpoasuratenn MG (IE2/IE3)
0,75 — 450 kBT anektpoasuratenn MMG-H (IE2)
3  0,75-462 kBt anektpoasuratenu Siemens (IE2)
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Mpumep: Hacoc c anektpogsuratenem 1,1 kBT, IE2 MG:

Ecnu Hacoc ycTaHoBreH Ha BbicoTe Haz ypoBHeM Mops 4750 M,
Harpyska He JoJkHa npeBbiwaTtb 88 % OT HOMUHaNbHON
molHocTu. [Mpu Temnepatype okpyxatoLlen cpeabl 75 °C,
Harpyska Ha anekTpoABuraTenb He AoMmkHa npesbiwaTtb 78 %

OT HOMUHanNbHOWN MOLHOCTU. Ecnn ABuraTens yctaHoOBNEH

Ha BblcoTe 6onblie 4750 M Hag ypoBHEM MOpS NpU TemnepaType
okpy>xatowen cpeabl 75 °C, Henb3s aKkcnnyaTnpoBaTb
anekTpoABuraTenb ¢ Harpy3kon 6onblue 88 % x 78 % = 68,6 %
OT HOMMHanNbHON MOLLHOCTMW.

[nana3oH TeMnepaTyp nepekauymBaeMom XXUAKOCTU
o1 —25 °C go +140 °C.

MakcumanbHasa TemnepaTypa nepekaymBaeMon XUAKOCTH
ykasaHa Ha oupMeHHomn Tabnuyke Hacoca. [juanasoH
[0NyCTUMbIX TeMnepaTyp 3aBUCUT OT TUNa BbIGpaHHOro
yNrnoTHeHWs Bana. B cooTBeTCTBUU C MECTHBIMY HOpMamu 1
npasunaMu 4ns HACOCOB, KOPMYC KOTOPbIX U3rOTOBIEH M3 YyryHa
EN-GJL-250, TemnepaTtypa nepekaynBaemMoi XMaKoCcTn MOXeT
6bITb orpaHuyeHa +120 °C. Npu nepekaynBaHnm XNOKOCTN

C NOBbILIEHHOW TemnepaTypomn JOKHa NPOBOAUTLCS
cTtabunusaumnoHHas o6paboTka ANA UCKIIOYEHNS NOBPEXAeHNS
YYTyHHbIX ieTanen Hacoca v BbiNafeHns ocajka comnen
XECTKOCTW, KOTOPble MOTYT NOBPEAUTb YNIOTHEHME Bana.

MakcumanbHas TeMnepaTtypa nepeKatMBaeMoﬁ XNOKOCTHU
B3pbiBOo3aljLEeHHbIX HaCcOCOB

MakcumanbHas TemMnepartypa XngkocTun 3aBUCUT
OT TeMnepaTypHOro Kracca v yniioTHeHUA Bana.

MakcumanbHas
TeMnepaTtypHbI/ Knacc TeMmnepaTtypa NOBEePXHOCTHU
[°C]
™ 450
T2 300
T3 200
T4 135
T5 100
T6 85

Ha cxeme Huxe npuBedeHa MakcumarnbHas Temnepartypa
NMOBEPXHOCTH Hacoca, KoTopasi CkilaAblBaeTCcsi U3 MakcUMarbHOW
TemnepaTypbl NnepekaynBaemMon XUAKOCTU U NOBbILLIEHNS
TeMnepaTypbl B yNNOTHEHUN Bana.

T[°C]

T MakcumansHas TemMmnepartypa
NnoBepPxXHOCTU Hacoca

lMoBbileHne TemnepaTypbl B
<& ynnotHeHuu Bana
(nogcuntaHo Grundfos)

Lo | . @——MakcumarnbHas Temneparypa
nepekaynBaeMon KUAKOCTU

TMO04 0062 4907

Puc. 33 Pacyét makcvmanbHon TeMnepaTypbl MOBEPXHOCTU

MakcvmaneHas TemnepaTypa NOBEPXHOCTU HAcoca A0KHa
6bITb Ha 5 °C HWXe MakcMMyMma TemnepaTypHOro knacca.

MakcvmaneHas TemnepaTypa nepekaunBaeMon XnakocTu

1 TemnepaTypHbI KNacc AaHbl B cneyudurkaumm, noctaBnsemMon
C Hacocom.

Konus cneundwkaumm pernctpupyetca Grundfos n moxeT 6biTb

naeHTUdrLMpoBaHa C NOMOLLbI HOMepa NPoAyKTa U CEPUNHbIX
HOMepOoB Ha (hMpMeHHoO Tabrnnyke Hacoca.

Model| A'96689648 P2 07 02 0001

Puc. 34 Mogenb, HOMep NpoaykTa, MecTo, Heens u rog
NPOW3BOACTBA, N CEPUNHBIN HOMEP



Yka3aHue

lpedynpexdeHue

Henb3sa akcniyamupoeamb Hacoc npu
memnepamypax, npeebiwaroujux 3Ha4yeHusl,
yKa3aHHble 8 cneyugukayuu. HecobnrodeHue
yKasaHull no mexHuke 6e3onacHocmu Moxem
makyxe npueecmu K aHHYJIUPOB8aHUIO 8Cex
2apaHmuliHbix o6s13amesibcme

Mo eo3meujeHuro yujepba.

Ecnu cneyudgukayus omcymemeyem,
obpamumecs e npedcmasumesibCcMeo
Grundfos 3a uHghopmayueli o MaKkcuMasibHoOU
memmnepamype nepekayueaemol xudKkocmu.
Ecnu Hacoc doJikeH aKcniyamupogsambscs

c Jxudkocmbto 60os1ee ebicOKOlU memMnepamypsbl,
4eM yKka3aHo e creyughukayuu, ob6pamumecs

8 npedcmasumenibcmeo Grundfos.

Makc. pa6oyee fgaBneHue

Makc.

pa6oqee pasrneHune

" (maBneHue Bbillle aTMOCHEPHOrO)

[asneHue B Hacoce

[aBneHne BcacbiBaHUA

TMO04 0062 4907

Puc. 35 [laBneHune B Hacoce

Cymma OaBlieHnA Ha BXo4e Hacoca u JaBlieHne Hacoca npu
HyJ'IeBOl7I nogave JormkHa 6bITb BCcerga Huxke MakcumarnbHO

gonyctumMmoro

paboyero gaBneHus (p), Ha KOTopoe paccuuTaH

Kopnyc Hacoca. Pab6oTta Ha 3aKpbITYHO 3a4BWXKY OaeT
MaKCcumMarnbHOe AaBleHUne HarHeTaHu4.

MuH. naBneHue Ha Bxoae

Mpu MMHUManNbLHOM AaBreHUM BcacbiBaHWsS Heob6xoanmo
cneanTtb, YTOGLI HE BO3HMKanNa kasuTaums. Kasutauuns moxer
BO3HUKHYTb NPW Creayoumx yCrnoBusx:

* Bbicokas TemnepaTypa XUAKOCTU.

» Pacxop Hacoca 3Ha4yuTesnbHO BbIlle HOMUHANbLHOro (pa60qaﬂ
TOYKa HaxoaunTcAa B npaBon HYacCTU XapakTepucTukun HaCOCﬁ).

* Hacoc YCTaHOBIEH Bbllle YPOBHA nepekaynBaeMom XnaKocTun.

* HebnaronpuaTHble ycnoBus BcacbiBaHNS (ANNHHbIN
Tpy6onposoa nnu Tpy6onposos ¢ 60MbLIUM KONUYECTBOM
13rn6oB 1 Ap. MECTHbLIX CONPOTUBNEHWNN).

* Huskoe paboyee naBneHue.

Makc. naBneHue Ha Bxoae

Cymma OaBlieHUA Ha BXo4e HacocCa 1 aaBrieHne Hacoca npu
HyJ'IeBOVI nofade JosmkHa 6bITb BCerga Hnxke MakcrMmarnbHO

[onyctumMmoro

paboyero gaBneHus (p), Ha KOTOpoe paccunTaH

Kopnyc Hacoca. PaboTa Ha 3aKpbITyto 3aiBUXKY AaeT
MakcumarsnbHoe faBrneHne HarHeTaHus.

MuH. pacxog

Hacoc He gomxeH paboTaTb Npy 3aKpbITOM HAMNOPHOM KnanaHe,
NMOCKOJSIbKY NMpW 3TOM B HACOCe MOBbILLAETCs TemnepaTypa

n obpasyetca nap. Kpome Toro, noa Bo3genNCTBMEM HaMNPsHKEHUN
nnu Bubpaumin Ban MoxeT ObITb NOBPEXAEH, YTO NpUBEAET

K 3po3mun paboyero Koneca u CokpalLleHuto cpoka CryKobl
noALWNNHUKOB, CallbHUKOB N MEXaHNYECKOro ynnoTHeHUd Bana.

MocTosiHHbIN pacxo AommkeH 6biTb He meHee 10 %
OT MakcumarbHOro pacxoga. HomvHanbHoe 3HavyeHne nogayn
yKa3aHo Ha 3aBojckou Tabnuyke Hacoca.

Makc. pacxopn

MakcvManbHbI pacxos He AOMKEH NPeBbIWAaThCs, MHa4Ye MoXeT
BO3HWKHYTb KaBUTaLMsi U neperpyska.

MakcumanbHbI pacxod MOXHO paccyntaTb Nubo

C UCMNOMb30BaHNEM MPOTOKONOB UCMbITaHUI ¢ paboynmmn
XapakTepucTukamu, MMbo C MOMOLLbIO KPUBBIX-XapaKTEPUCTUK,
npu nogbope Hacoca B Grundfos Product Center, cm. puc. 36.

H NBG 60-32.160/163. 50 Hz
(m) Pumped liquid = Water
Liquid temperature = 20 'C
Density = 1000 ky/m?
28 E
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Pwuc. 36 MNpumep ¢ ykasaHnem MUHMManbHOro
1 MakcumanbHOro pacxoaa
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YnnotHeHus Bana

MexaHu4yeckue ynnoTHeHua Bana

Pabounn agnanasoH ynnoTHeHU ANs ABYyX OCHOBHbIX 3a4av:
MepekauymBaHne BOAbI MM OXNaXAatoLLEen XUAKOCTH.
YnnoTHeHus ansa pabotel npu Temnepatype ot 0 °C v Bbile B
OCHOBHOM MOAXOASAT ANSA NepekavymBaHUS BOAbI, B TO BpeMs Kak
ynnoTHeHuUs ans pabotbl npu Temnepatypax Huxe 0 °C

npeaHasHa4yeHbl Ana oxnaxaarwwmnx XKUOKOCTEN.

MpumeyaHune: He pekoMeHayeTcs aKcnnyaTupoBaTh YNIOTHEHWUS Npu
MaKkcuMManbHON TeMrnepaType U AaBrneHUn, NOCKOMbKY B TAKOM Cryyae
coKpallaeTcst Cpok cnyx6bl M Neproanyeckn MoOXeT BO3HMKATbL LLYM.

OwnameTp ynnoTHeHus Bana, Mm NB, NK 28, 38 48 55 60
d5 [Mm] NK 24, 32 42 48 60
YNnoTtHum-
Twn TenkHele Pe3uHa Kop Auanazon Makc. aaBneHue [6ap]
noBsepx- Temneparyp
HOCTHU
AQq EPDM BAQE ot10°C go +120 °C 16 16 16 16
AQ FKM BAQV o1 0°C go +90 °C 16 16 16 16
Pe3aunHoBoe cunbmoHHOe BQ4 EPDM BBQE ot10°C go +120 °C 16 16 16 16
ynnoTtHeHue. Tun B, BQ, FKM BBQV ot 0 °C po +90 °C 16 16 16 16
U‘. HecbanaHcmpoBaHHoe Q4B EPDM BQBE o010 °C pgo +140 °C 16 - - -
Q4Q EPDM BQQE ot10°C po +90 °C 16 16 16 16
Q1Q4 FKM BQQV ot 0°C pgo +90 °C 16 16 16 16
PeanHoBoe cunbtoHHoE Q1Qq EPDM GQQE o1-25°C go +90 °C 16 16 * 16 * 16 *
ynnoTtHeHue. Tun B,
HecbanaHcmpoBaHHoe C R R . . .
YMEHbLIEHHOM paGoyeit Q4Q4 FKM GQQV ot1-20°C go +90 °C 16 16 16 16
NMOBEPXHOCTbIO
QA EPDM AQAE o1 0°C go +120 °C 25 25 25 25
HecbanaHcupoBaHHOE KonbLeBoe QA FKM AQAV ot 0°C pgo +90 °C 25 25 25 25
YMNOTHEHWUE C XECTKOW CUCTEMON Q1Q4 EPDM AQQE o1 0°C po +90 °C 25 25 16 16
nepegayn KpyTalero MOMeHTa. QQ4 FKM AQQV or10°C po +90 °C 25 25 16 16
Tun A, HecbanaHcupoBaHHoe Q41Q4 HNBR AQQX o010 °C go +90 °C 25 25 16 16
Q1Q4 FFKM AQQK o1 0 °C go +90 °C 16 16 16 16
AQg FXM DAQF ot 0°C go +140 °C 25 25 25 25
C6anaHcupoBaHHOE KornbLEBOE QeQg EPDM DQQE ot0°Cpgo+120°C 25 25 25 25
YNMOTHEHUE C MPYXWHOW CO QeQg FKM DQQV o1 0°C go +90 °C 25 25 25 25
CTOpPOHbI aTMocdepsbl. Tun D QeQg HNBR DQQX o1 0°Cpgo+120°C 25 25 25 25
QeQg FFKM DQQK o10°C go +120 °C 25 25 25 25
* He 6onee 60 °C.
CanbHuUKoBasi KOpo6ka
Koo Ounana3oH Temneparyp Makc. naBneHue [6ap]
CanbHuk 6e3 oxnaxaeHns ¢ BHYTPEHHEeN YyNinoTHSALEeN
KNAKOCTbIO SNE
CanbHuk 6e3 oxnaxaeHus u 6e3 ynnoTHALWENR XUAKOCTH SNO o1 -30 °C go +120 °C 16
CanbHuk 6e3 oxnaxaeHus ¢ NpUHYAMTENbHOW nogayen SNF

YNIOTHSIIOLWEN KUAKOCTU
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16. OGHapyxeHMe U ycTpaHeHue HeuncrnpaBHOCTeN

lpedynpexdeHue
lNeped cHAMuUeM KpbIWKU KJIeMMHOU KOpo6Ku u deMOHMaxem Hacoca Heobxodumo y6edumbcsi, Ymo numaHue
Hacoca omkt04eHo, U MPUHAMb Mepbl, Ymo6bl npedomepamums e20 cy4aliHoe 8KJ/IoYeHUe.

HeucnpaBHoOCTb

MpuunHa

Cnoco6 ycTpaHeHus

a)

HenpaBunbHo nogknioyeHo nutaHune (2 dasbl).

npOBepl/ITb M uncnpaBunTb Nogkn4YeHne NnuTaHnuA.

b)

HenpaBunbHoe HanpasneHne BpalleHus.

[MomMeHATb MecTaMu nogknYeHne aAse dasbl NMTatoLemn
3NeKTPOCEeTH.

Heobxoanmo 3annTb HACOC U NOMHOCTLIO YAANUTb U3

c) Hanwnuune Bo3ayxa BO BcacbiBaloLLEN TIMHUN.
Hero BO3ayX.
OTperynupoBaTb nonoxeHve paboyein ToUkM B
d) Cnuwkom 6onbluoe NPOTUBOAABIEHME. COOTBETCTBMU C NACNOPTHLIMU AAHHBIMU.
. [MpoBepbTe CUCTEMY Ha OTCYTCTBUE 3arpsi3HEHUN.
1. HacocHbii arperat -
COBCEM He NoaaeT [MoBbLICUTb YPOBEHb NEpeKa4YnBaEMOM XULKOCTU CO
KUAKOCTb MW CTOPOHbI BCacklBaHUsi. [TONHOCTbLIO OTKPbITh 3a4BUXKY
nogaer ee B e) Cnvwkom HU3Koe AaBrieHne BcachiBaHus. BO BcacblBatoLem Tpybonposoe.
HE0CTATOUHOM [MpoBepuTb COOTBETCTBME YCNOBUI 3KCMyaTauum,
obLeme npusegeHHbIM B pasgene 8.5 Tpybonpoegod.
f) 3abuT rpasblo BcackiBaowWwmin Tpybonposoa nnm
[MpombITb BCcacbiBaloLLyo MarucTpanb Um Hacoc.
paboyee koneco.
MpoBepuTb ynnotHeHuns Tpyb6onpoBoaoB, NpoKnaaku
g) Hacoc nogcacbiBaeT Bo3ayx Yepes gedekTHoe posep Y pybonposoa P A
Kopnyca Hacoca 1 ynnoTHeHWs Bana, npu
YNIOTHEHME.
HeobXo4MMOCTUN 3aMEHNTb.
[MoBbICUTL YPOBEHb NEPEKAYNBAEMON XUAKOCTU CO
h) Hacoc noagcacbeiBaeT BO3ayx U3-3a HU3KOTO
CTOPOHbI BCACblBaHUSA U NOAAEPXKUBATb €ro MOCTOSIHHBIM,
YPOBHSI XXUOKOCTMW.
HaCKOJSTbKO 3TO BO3MOXHO.
a) Hacoc 3a6uT rpsisbio. MpombITb Hacoc.
b) [llpeBblleHa HOMUHaNbHasA paboyas Touka OTperynupoBaTth NofoxeHne paboyen To4Ykn B
Hacoca. COOTBETCTBUM C NACMOPTHLIMU AAHHLIMU.
2. MNyckaTenb
SneKTROABMIATaNA c) [loBblleHHas NNOTHOCTb UMK BA3KOCTb Ecnu cHuxeHne MOLHOCTM AONYCTUMO, YMEHbLUNTD
OTKAIOUNNCS 13-3a nepekavymBaeMon XUAKOCTU NO CPaBHEHUIO C nogadvy B HanopHoM Tpyb6onposoae. Nnu yctaHoBUTH
neperpyskM TeMU 3HAaYEHUsIMU, YTO yKasaHbl B 3aKkase. 6ornee MOLLHBIN 3anekTpoaBUraTens.
aneKkTpoaBUraTens. d) HeBepHas perynupoBka nyckatens [MpoBepUTb yCTAaHOBOYHbIE 3HAYEHUS NycKaTens
anekTpoABUraTens npu neperpyske. anekTpoaBuratens, Npu HE06Xo0ANMOCTU 3aMEHUTb.
[MpoBepuTb NOAKMYEHNE NUTAHUSA. 3aMeHNUTE NNaBKUI
e) OnekTpoasuratenb paboTaeT Ha ABYX hasax.
npefoXpaHuTenb, ECIM OH MOBPEXAEH.
[MoBbICUTL YPOBEHbL NEpeKkavynBaeMon XUAKOCTU CO
CTOPOHbI BCacblBaHuUs. [TONHOCTbIO OTKPbITh 3a4BUXKY BO
a) Cnvwkom HU3Koe AaBrieHne BcacbiBaHus
BcacblBatoLeM TpybonpoBoe.
(BO3HUKHOBEHME KaBuTauum). o
[MpoBepuTb COOTBETCTBUE YCMOBUI SKCMyaTauuu,
npvBeeHHbIM B pasaene 8.5 Tpybonposoo.
b) Mopacoc Bo3ayxa BcackiBaloLWMM YaanuTtb Bo3yX U3 Hacoca unv u3 BcacbiBaloLLero
Tpy6onpoBOAOM MMM HACOCOM. Tpybonposoaa.
c) [lpoTuBopaBneHne B HaCOCe HMXKE 3HAYEHUS, OTperynupoBaTb NonoxeHne pabovei ToUkM B
yKa3aHHOro B 3akase. COOTBETCTBUM C NACMOPTHLIMU AaHHLIMMU.
[MoBbICUTb YPOBEHb NEpeka4YnBaeMom XNAKOCTU CO
d) Hacoc noacacbiBaeT BO34yX 13-3a HU3KOTO
0BHS XUAKOCTH CTOPOHbI BCACblBaHUS U NOAAEPKUBATb €ro MOCTOSIHHBIM,
3. Hacoc paGotaet yp ’ HaCKOJSTbKO 3TO BO3MOXHO.
CINULLKOM LLYMHO. ) Inco 6 (
e ncbanaHc paboyero koneca (nonactu
Hacoc pa6oraer a6ouero KoFJJ'leca 336UTHI psiabio) [MpoMbITb M NpOBEpPUTL COCTOsAHME paboyero koneca.
HEPOBHO, C P P :
BubpaLmamu. f)  MI3HOC BHYTPEHHMX KOMMOHEHTOB Hacoca. 3ameHuTb 4edeKTHbIE KOMMOHEHTbI.
YCcTaHOBUTb HAacoc Takum o6pa3oMm, YToObl Ha HEro He
g) HaHacoc nepepaeTcs Harpyska c
nepepaBanachk Harpyska co CTOpOHbl Tpy6onpoBoaoB.
Tpybonposoaa (MpUBOAUT K LUyMY MPU Mycke).
Tpy6onpoBoabl 3aKkpenuTb Ha onopax.
h) [OedeKT noawWnnHUKoB. 3aMeHUTb NOALLUMHUKN.
i) lMoBpexaeH BEHTUNATOP anekTpoABuraTens. 3amMeHuTe BEHTUNATOP.
. 3ameHnTb MydTy. BoIpOBHATE MydTY.
j) DOedekT MydThI. yery P yory
Cwm. pasgen 8.4.2 LleHmpupoegaHue b6rioka.
k) Hanu4me nocTopoHHMX NPeAMETOB B Hacoce. [MpombITb Hacoc.

SKCI'IJ'IyaTaLlVIﬂ Cc npeo6pa303aTeneM 4acToThbl

Cwm. pasgen 9.2 Okcrinyamayus ¢ npeobpa3osamernem
yacmomsl
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(N¥) umnoohy

HewncnpaBHoCTb

MpuymHa

Cnocob yctpaHeHus

a)

Ha Hacoc nepepatotca Harpyska
TpyGonpoBoaa, YTo NPUBOAMUT K yTeukam yepes
KOpMyc Hacoca Wnm coeauHeHus.

YCTaHOBUTL HACOC TakuM 06pa3om, YTOGbI Ha HEro He
nepepaeanach Harpys3ka co CTOpOHbl TPyGONpoBOAOB.
TpyGonpoBoabl 3aKpenuTb Ha ornopax.

b) TlNoBpexaeHne npoknagok Koprnyca Hacoca unu .
. 3aMeHUTb Npoknagku Kopnyca Hacoca Unm CoeanHeHU.
4. YTeuka B Hacoce, COEeANHEHUN.
COEANHEHMAX, C) 3arpsisHeHUe UNK 3aefaHne MexaHNYeckoro MpPOBECTU OCMOTP U YNCTKY MEXAHUYECKOTO YIOTHEHNE
MeXaHN4eckom YNMNOTHeHus Bana. Bana.
yNrnoTHeHWn Bana
UMM CanbHUKE. d) [HedekT MexaHn4ecKoro ynnoTHeHus Bana. 3aMeHUTb TopLEeBoe YyNoTHEHWE Bana.
3aTsaHyTb canbHUK. OTpEMOHTMPOBAaTb UMM 3aMEHUTb
e) Bebixog n3 cTpos canbHuKa.
canbHUK.
3amMeHuTb Ban unv BTysKy Bana. 3aMeHnTb canbHUKOBYIO
f) OedekT noBepXHOCTN Bana unv BTYIKK Bana.
HabuBKy.
a) [Mopgcoc Bo3ayxa BcacbiBaKOLNM YpanuTb Bo34yX U3 BcacbiBatoLlero Tpybonposoga nnm
Tpy6GONPOBOAOM UIN HACOCOM. 13 Hacoca v JONUTb NepeKkavymBaeMyo XUaKoCTb.
[MoBbICUTL YPOBEHb NEepeKkaynBaeMon XUAKOCTN CO
CTOPOHbI BcacbiBaHUs. [OMHOCTbIO OTKPbITh 3a4BUXKY BO
b) Cnuwkom HU3Koe faBneHve BcacblBaHUS. BcacbIBatoLleM TpybonpoBoge. lNpoBepnTb COOTBETCTBUNE
yCroBuWI 3KCnyaTauun, npuBedeHHbIM B pasgene 8.5
Tpy6orpoegod.
c) HepoctaTouyHOE UNU M3GLITOYHOE KONIMYECTBO
5. CANLWKOM BbICOKAS cMasku B I'IO,EI,LL!'VII'IHVIKaX, nunbo BbIGpaH [o6aBuTtb, ybpaTb NULLHIOK UMY 3aMEHUTb CMa3Ky.
Temnepatypa HenoaXxoasL M TUMN CMa3sKu.
Hacoca unm YCTaHOBUTbL HAcoC Taknm o6pa3om, YTobbl Ha Hero He
anekTpogBuratens. d) B Hacoce v nogWMnHUKOBBIX yY3nax BO3HUKIN nepegasanacb Harpyska co CTOpOHbl Tpy6onpoBoaoB.
BHYTPEHHUE HaMpsXXeHus, nepefaBaeMblie CO Tpy6onpoBoabl 3aKpenuTb Ha ornopax.
CTOpPOHbI TpybonpoBoaa. MpoBepuTb coocHocTb MydT. CM. pasgen 8.4.2
LieHmpuposaHue 610Ka.
[MpoBepuTb pa3rpy3oyHblie 0TBepCcTUsi paboyero koneca u
e) Cnuwkom BbICOKOE OCEBOE faBneHue. 9
CTOMOpPHbIE KOMbLi@a CO CTOPOHbI BCACbIBAOLLEN NTUHUN.
f) HewucnpaBeH nnu HenpaBunbHO oTperynMpoBaH [1poBepUTb yCTAaHOBOYHbIE 3HAYEHUs MyckaTens
nyckatenb afniekTpoaBuraTens. anekTpoABuraTens, Nnpu Heo6XoAUMOCTH 3aMEHUTb.
g) OnekTpoaBuraternb NEpPerpyxeH. Heob6xoanMOo CHU3NTb HOMUHArbHY nogadvy.
y a) B KpoHLWTEeNH NoALWnnHNKa 3anmTo CrMLIKOM MepneHHo cnvBaTb Macno, noka He Ha4YHET paboTaTtb
6. YTeuka macna us MHOFO Macra, B pe3ynsTaTe Yero ypoBeHb CUCTEMA MOCTOSHHOTO YPOBHS Macna, T.e. Noka B
KpoHLTENHa Macna cTarn Bbllle HUXHEN TOYKM Bana. pe3epByape He NosBATCS BO3AYLUHbIE MYy3bIPbKY.
noALwnnHuKa.
b) CanbHuKKN HencnpasHbI. 3aMeHUTb canbHUKN.
7. YTeyka macna us
a) [loBpexpaeHa pe3bba Ha pesepByape. 3ameHUTb pesepByap.

pesepsyapa.
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17. YTunusauua usgenus

OCHOBHbIM Kputepuem npenefibHoro CoOCToAaHna nsgenus

ABNAETCA:

1. OoTKa3 o4HOMN NN HECKOMbKNUX COCTaBHbIX YacTewn, PEMOHT unun
3aMeHa KOTOpbIX He NpefyCMOTPEHbI;

2. yBenn4yeHue 3atpaTt Ha PeMOHT N TEXHNYECKoe
OGCJ‘Iy)KMBaHVIe, npueogsuiee K 3KOHOMUYECKOM
Heu,enecooGpa3Hocm aKcnnyatauyunu.

,D,aHHOe n3aenuve, a Takxe y3nbl U getanu JOJDKHbI COGVIpaTbCH
N yTUNnM3npoBaTbCA B COOTBETCTBUN C Tpe6OBaHVIﬂMI/I MeCTHOro
3aKkoHoaaTes1bCTBa B obnacTu akonoruu.

18. U3rotoBuTenb. Cpok crnyxobl

WN3roTtoButens:

KoHuepH Grundfos Holding A/S,

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

* TOYHas cTpaHa U3roToBMEeHUS yKkazaHa Ha (DUPMEHHON
Tabnuuke obopynoBaHus.

YnonHomoueHHoe nsrotosutenem nuuo/mnoprep**:
00O «IpyHadoc UcTtpar

143581, MockoBckas obnacTb, VICTpUHCKWIA p-OH,
MaBno-Cno6opckoe c/n, a. Jlewkoso, 4. 188

MmnopTep no LleHTpanbHom Asnn:

TOO «IpyHadoc KazaxctaH»

KasaxctaH, 050010, r. Anmarbl,

MKp-H Kok-Tobe, yn. Keiz-XKubek, 7

** yka3aHO B OTHOLLEHUW UMMNOPTHOro obopyaoBaHus.

[ns o6opynoBaHus, nponsseaeHHoro B Poccuu:
MarotoButens:

000 «IpyHadoc VcTpar

143581, MockoBckasi obnactb, IcTpuUHCKuiA p-oH,
MaBno-Cno6oackoe c/n, a. Newkoso, A. 188

MmnopTep no LieHTpanbHon Asnn:
TOO «IpyHadoc KasaxctaH»
KasaxcTtaH, 050010, r. Anmarsl,
MKp-H Kok-Tobe, yn. Kei3-XKubek, 7

Cpok cnyx6bl 06opynosaHus coctasnset 10 ner.

B03MOXHbI TEXHUYECKMNE N3MEHEHNS.
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Eckepmne

XabdbiKmbI Kypacmbipy 60lbIHWa
JXYMbIcmapsa Kipicrnec 6ypbiH amaybl
Ky)Xxammabl MYKUsim oKy kepek. Ka60bikmbi
Kypacmbipy xaHe nalidanaHy amaynbl
Ky)>XxammablH mananmapbiHa, COHbIMEeH Kamap
JKepeinikmi Hopmasiap MeH epexenepzae cal
XKypeizinyi muic.

1. Kayinci3gik TexHukacbl 60MbIHIIA HYCKaynap

Eckepmne

Amaynsbi xab0biKkmbl natidanaHy ocbl mypasbli
6inimi MeH Kaxxemmi xyMbic maxipubeciH
uesieH2eH nepcoHasIMeH Xxypeizineoi.
QdusukanbiK, aKbli-ol MyMKiHOIKmepiMeH
wekKkmerszeH, Kepy xaHe ecmy KabinemmepimeH
wekmenzeH mynfranap amaynbl xab0blKmbl
natidanaHyra xon 6epinmeliodi.

Amaynsbi xa60bikka 6ananapobiH
KosmkemimaOiniziHe mubiM canbiHaobI.

1.1 KyxaTt Typanbl xannbl Manimerrep

Tenky>xaT, KypacTbIpy xaHe nanganaHy 6oibiHWa HyckaynblK, api
Kapan mMaTiH boliblHWa — Hyckaynbik, KypacTblpy, nanganaHy
KeHe TeXHMKarbIK KbI3MeT KepceTy Ke3iHae opblHAanybl TUic
KaFmaaTTbiK Hyckaynapabl kKamTuabl. COHAbIKTaH KypacTbipy
XeHe icke Kocy anablHAa onapAbl nepcoHan HeMece TYTbIHYLbI
MiHAETTi Typae 3epaeneyi Tuic. Hyckaynblk yaarbl xabablKTbiH
nanpanaHaTblH XXepiHAe Typybl KaxerT.

Tek «Kayincisgik TexHukachkl HyckaynbikTapbl» 6enimiHae
KenTipinreH kayinciagik TeXHUKachl XXeHiHAeri Xannsl Tanantapabl
faHa emec, coHfai-ak 6acka 6enimaepae kenTipinreH kayincisagik
TEeXHUKachl XXeHiHAEeri apHaynbl Hyckaynapabl Aa cakray Kaxer.

1.2 Bynbimpaarbl cMMBONgap MeH xxa3banapablH MaHi
XKabpabikka Tikenem TycipinreH Hyckaynap, MaceneH:
* amnHany 6afbITbiH KBpCeTeTiH HycKap,

+ aiigay optacblH 6epyre apHanfaH KbicbiMAabl kenTe Ky6bip
TaHbacsl,

MIHAETTi TypAe cakTanybl )xeHe onapbl Ke3-kenreH coTTe oKyfa
6onaTtbliHAawW eTin cakTanybl TUiC.

1.3 Kbi3meT KepceTeTiH nepcoHanaapAbIH GinikTiniri
X9He onapabl OKbITY

XababikTbl naganaHaTbiH, TEXHUKAMbIK KbI3MET KepceTeTiH
XoHe bakpblnay TekcepicTepiH, coHaaln-aK KypacTeipyabl
OpbIHAANTLIH NepcoHanAapAblH aTkapaTbiH XXYMbICbIHA Calikec
6inikTiniri 6onysl Tuic. NepcoHanaap xayan 6epeTiH xaHe onap
6inyi Tnic macenenep asdckl 6akbinaHybl TMiC, COHbIMEH bipre
Ky3ipeTTepiHiH canacblH TYThIHYLUbI HAKTbl aHblkTan 6epyi Tumic.

1.4 Kayinci3gik TexHuKacbl 60MbIHWA HYCKaynbiKTapAbl
cakKTamayAablH KayinTi 3apganTtapbl
Kayinciagik TexHukacbl HyCkaynblKTapblH caKkTamay agam emipi
MeH fieHcaynblIfbl YLWiH KayinTi 3apaanTapfFa COKTbIpybl, COHbIMEH
Oipre KopluaraH opTa MeH xabablkka Kayin TeHZipyi MYMKiH.
Kayinciagik TexHukacbl HyckaynblKTapbliH CakTamay CoHAaun-akK
3anangbl eTey xeHiHaeri 6apnblk keningeMme MiHAeTTEMeENepiHiH
)KOMbINybIHA 9KeMN COKTbIPYbl MYMKIH.

ATan anTkaHAa, Kayincisgik TexHukachl TanantapbiH caKkTamay,
MacerneH, MblHanapabl TYfbl3ybl MyMKiH:

* kabablKTblH MaHbI3Abl aTkapbIMAapPbIHbIH iICTEH LWbIFYbI;

*  MiHOETTeNreH TexHuKanblK KbiI3MeT KOPCEeTY XaHe XeHaey
aAicTepiHiH XapamcbI3abifbl;



* 3eKTp HeMece MexaHuKarnblk hakTopnap acepi cangapbiHaH
nepcoHangap emipi MeH geHcaynblfblHa KaTepri )xafgan.

1.5 XymbicTapabl Kayinci3gik TexHUKacbIH cakTan
OTbIpbIN OpbIiHAAY

KymbicTapabl atkapy KesiHAe KypacTbipy XoHe nanganany
XKOHIHAer oCbl Ky)aTTa KenTipinreH Kayinciagik TexHukachl
GoWbIHLWA HyCKaynbliKTap, KONAaHbINbIN XXYPreH Kayincisgik
TEeXHMKAChl XeHiHAeri yNTTbIK HyCKkamanap, CoHaan-ak
TYTbIHYLWbIAa KONAaHbINaTbiH XyMbICTapAbl aTkapy,
xabablKTapAbl Nnanganany, kayinciagik TeXHUKachl XXeHiHaeri kes-
KenreH iLki Hyckamanap cakranybl Tuic.

1.6 TyTbIHyLWbIFa HEMece KbI3MeT KopceTeTiH
nepcoHangapfra apHanfaH Kayincisaik TexHukachbl
Typanbl HyCKaynblK

» Erepxabgblk nanganadyna 6onca, oHgarbl 6ap XblrmKbiManbl
OybliHAap MeH GenwekTepaiH KopFay KopLuaynapbiH by3yFa
ThIbIM canblHagbl.

* OnekTp KyaTblHa 6annaHbICTbl KayinTiH TyblHAAY MYMKIHAIrIH
6onabipmay KaxeT (aca Tonbifbipak, MaceneH, Q3K xaHe
XKeprinikTi aHepruameH xabablKkTayLbl KacinopblHAAPAbIH,
HyCcKamarnapblH KapaHbi3).

1.7 TexHuKanbIK KbI3MeT KepceTy, 6anikaynap MeH
KypacTblpyAbl opbiHAAY Ke3iHae Kayincisaik
TexHuUKachl XXeHiHaeri Hyckaynap

TyTbIHYLWbI TEXHUKANbIK KbIBMET KepceTy, bakbinay TekcepicTepi
YKOHe KypacTbIpy XeHiHaeri 6apnblk )KyMbiCTapAbl OChbl
XyYMbICTapAbl aTKkapyfa pykcaT eTifnrreH xxaHe oflapMeH KypacTbipy
XoHe nanganaHy XeHiHAeri HyCKaymnbIKTbl erxen-Tenkenni
3epaeney 6apbiCbiHAA XeTKiNiKTi TaHbICKaH 6inikTi MamaHaapMeH
KamTamacbI3 eTyi Tuic.

BaprnbIk )xyMbiCTap MiHAETTi TypAe eLWipinreH xabapikta
XKyprisinyi Tmic. KypacTelpy MeH navaanany XeHiHaeri
HyCKkaynblKTa cunaTTanfaH XabablKTbl TOKTATy Ke3iHAeri
amangap TepTibi ce3ci3 cakTanybl TUic.

YKyMmbICc asikTana canbicbiMeH, 6ipaeH 6apnblk 6enwekTenreH
KOPFaHbILL )X8He cakTaHAbIPFbILL KYPbINFbInap kaTa opHaTbiybl
Tuic.

1.8 Kocankbl 6ybiHOap MeH GenuiekTepiH 3 6eTiMeH
KauTa XxabablKTay XXaHe AanbiHaay

KypbInfFbiHbI KarTa xxabablkTay Hemece ynrineHaipy

favibiHOayLWwbIMeH Kenice oTbIpbIN kaHa opblHAanyfa pykcaT

eTineai.

Pupmansik kKocankel OybliHAapbl MeH GenLiekTepi, COHbIMeH

Katap AavbliHaayLwbl hupMaMeH KonpaHyfa pykcarT eTinreH

KypblnbiMAayLWbinap nanganaHbliblMblHbIH CEHIMAINIrIH

KamTamachl3 eTyre TapTbinfaHaap.

Backa eHgipywinepain 6ybiHAapbl MeH GenwekTepiH kKonaany

OCbIHbIH cangapblHblH HOTUXeCiHAE TyblHAaraH

XayankepLuinirinaeri ganbiHAayLWwbl 6ac TapTyblH TybiHAATaAbI.

1.9 MNanpganaHynblH xxon 6epinmenTiH pexumpaepi

XKeTkizineTiH xabablkTbl Naganany ceHimainiri Tek «<Konaanbiny
canachbl» TapayblHa calkec yHKLMOHaNAblKk MakcaTka Conkec
KondaHfaH xafgaa faHa keningik 6epineai. TexHukanbik
cunatTamanapga KepceTinreH WekTi MaHaep 6apnblk
Xafgannapga MiHaeTTi Typae caktanybl Tuic.

2. Tacbimanpay XaHe cakKray

XababikTel TackiManaayabl xabynbsl BaroHaap, xabbik
MallnHanap, aye, e3eHfik Hemece TeHi3 KeniriMeH Xypriy Kepek.

XababikTbl TackiMangay Tanantapbl MexaHvkanblk dhaktopnap
acepi xafblHaH 23216 MemCT «C» To6blHa ColKec Kenyi kepek.

XKababikTel TacbiMangay 6apbicbiHAa KenikTik 3aTTapFa e34iriHeH
XbINXYNapblHbIH angbliH any MakcaTblHAa ceHimai 6ekiTinyi
Kepekx.

XKababikTel caktay Tanantapbl 15150 MemCT «C» TobblHa
calikec 6onybl kepek.

CakTanygblH MeWniHLe Xofapbl TaFablHganfFaH Mep3imi 2
XKblnabl Kypanabl.

¥3aK yakblT cakTay 6apbiCblHAA XYMbIC OHreneriH anbiHa
keMiHZe Gip peT altHanabIpbIn OTbIPY Kepek.

ManpanaHy 6acbiHa AeviH aya LWblFapyFa apHarnfaH caHblnayablH
OGypaHaans! ThifbIHbIH TAPTNAHbI3 XXaHE APeHax bl CaHblnay
ThIfbIHbIHbIH OPHbIHA OpHAaTNaHbI3.

Erep cymbIKTbIKTaH y3ak ayakT 6oibl Typap anabiHaa
CYMbIKTBIFbIH TOriN TacTaca, Thifbl3Aarblll MaHbliHAAFbI Binikke
GipHelle TaMLLbl CUTMKOH MalblH TaMbI3y Kepek. Byn 6inikTi
XabbicyaaH cakTanabl.

Cakray TemnepaTtypacbl: M.T. -30 °C; M.x. +60 °C gemiH.

3. KyxxaTtTarbl cuMBoOngap MeH Xxas6anapablH
MOHi

Eckepmne

AmanraH HycKaynapObi cakmamay
adamOapObiy OeHcaynbiFbIHa Kayinmi
JKarOalisiapra aKeslin coFybl MyMKiH.

Eckepmne

Amaynsbl HyckaynapObl cakmamay 371eKmp
moebiHa mycy cebebi xaHe adamiap eMipi MeH
deHcaynbifblHa Kayinmi candapnapbiHa ue
60s1ybl MYMKIH.

Eckepmne
Ochl epexxenep xapblibicmaH
[ caKkmaHObIPbIIFaH Xab0blIKmapMeH XYMbIC

amkapy ke3iHOe cakmanysl muic. COHbIMEH
Kamap ocbl epexxenepdiy cmaHdapmmabl
opbIHOanbIM Xab0biKmapbIMeH XYMbIC icmey
ke3iHOe Oe cakmay ycbIHbINaoblI.

Hasap OpbiHOamaybl Xab0bIKMbIH iCMeH WhbIFYbIH,
ayaapbliHbI3 COHbIME@H Kamap OHbIH aKayblH myblHdamamblH
Kayincizdik mexHukacbl 60lbIHWa HycKaynap.

XabdbikmbI Kayinci3 nalidanaHyobl
Hyckay KaMmamachbi3 ememiH )XaHe XYMbICMbI
JXeHindememiH ycbIHbIMOap MeH HycKaynap.
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4. Bybim Typanbl Xannbl manimeTTep ByibIM KypbInbIMbI

Araynsl Hyckaynbik NK, NKG, NKE, NKGE copfbinapbia Copfbinap kenaeHeH, opHa6nacKaH 6inikTi, ©3€KTi copbIn aJ'IaT6bIH .
Tapatbinagbl. NK, NKG copfbinapbl xapbinbicka Kapcbl ?;_eHe pa,qman,ub} t(enTe Ky blﬁfnapnbl CTaHgapTTb' Cg'pTKa Teodyul
OpLIHAANBIMAA KETKi3inesi. ip caTbInbl ©34iriMeH COpManTbiH COpFbl O0MbIN Tabbinaabi.

NK(E) »xeHe NKG(E) copfbinapsbl WoOWMbIH MeH TOT 6acnanTbiH
6onaTTaH xxacanfaH afblHAbl 66niriMeH XeHe LOWbIH, TOT
GacnanTbiH Gonat xaHe KonagaH xacanfaH )XyMbIC
neHrenekTepiMeH KormkeTiMAi.

NK xeHe NKGE copfbinapbl KOmKeTiMAi XWinikTi
TYPRNeHAIpriwiHiH PyHKUMOHanbl 6oMbiHWa 2 TUNke beniHeai:

- NKE xaHe NKGE copfbinapsbl 2,2 KBT AeWiHri KyaTTbIfbIfbIMEH;
- NKE xxaHe NKGE copfbinapsbl 2,2 KBT )ofapbl KyaTTbibIFbIMEH.
NKE xaHe NKGE copfbinapbiHblH MexaHukanblk 6enweri
comikeciHwe NKE »xoHe NKGE copfblnapblHblH MeXaHUKanblK
GenLueriH KypbinbiMAbl TYpAe KanTananabl, MyHaa ataynbl
copfblnap KipikTipinreH XuinikTi TYpneHAiprilTi anexkTp
KO3FanTKblLUTapbIMeH xabablikTanaasl.

CopfbIHbIH HAaKTbl TUMNiHAET 6anTaynapbl MEH KOCbINbIMbI YLUiH,
KOCbIMLLUA aknapaTThblH KaXXeTTiniri »xargannapbiHga, 6yaaH api
MSTiH OOMbIHLIA COPFbIHbIH HaKTbl TUMiHIH apHalbl TananTapbl
MeH (PyHKUMOHAanNbIH cMnaTTanTbliH KOCbIMLUAFa cinTeme
kenTipineTiH 6onagbl (Mbicanbl, NKE xxaHe NKGE xuinikTi

TYPReHAipriwTi copruinapbiHaa 6ackapy pexuMaepiH NK(E), NKG(E) copfbinapbiHbIH Keciri 1 xeHe 2-cypeTTepae
6anTaynapbiH). KenTipinreH.
65b 17 86 51 53 53a 159f 156a 159a 7
65 24b
24 45D
45 5 —
T Y
s ]
XKapbIKTbIK ThIFbI3AbLIK 66a %7}7@

LbIFBIPLUbIFbIHBIH
6onaTTtaH xacanfaH
K,L,M,N,P,R

opblHAanbIMaaps! 67 #
yLWwiH 6ypaHaanapsbl 66 L S V/ \1

apkblnbl 6ekiTinrex.

%

45b 49 20 105 72a 77 159a 156a 159f 54a 54 90c 8a

TMO5 1527 3211

1-cyp. Kecikteri NK, NKG copfbinapsbl (paguangbl 6ypy)

45 —
20 17 86 51 53 53a 159f 156a 159a 7
24 :

45 —

66a

67

\
\
/
/

66

105 ]
6

49
45b

20 72a 77 159a 156a 159f 54a 54 90c 8a

TMO05 1528 3211

2-cyp. Kecikteri NK, NKG coprbicbl (TaHreHcuangbl oypy),
DN 200 xxaHe DN 250
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Martepuangap epekweniri, NK, NKG

AnkK. Cwunatbl Martepuan
EN-GJL-250

6 Copfbl KOpnycChbl 1.4408/CF8M
1.4517/CD4MCuN

7 MydTa kanTamachl 1.4301/AISI 304

8a MydTa TemeHAeri KecTeHi kapaHbl3

8f MaricaybIT -

11 Kintek 1.4401/AISI 316

11a Kintek BonaTt
2.0401/CuZn44Pb2

17 Aya knanaHbl 1.4401/AISI 316
1.4539/AIS1 904L
1ISO 898 8,8 KemipTekTi 6onat

20 TbIfbIH 1.4401/AISI 316
1.4539/A1S1 904L

24 AnTbl Kbipnbl 6acTueri 6ap 6ypaHaa 1.4401/AIS| 316
1.4539/A1S1 904L

24b AnTbl Kbipnbl 6acTueri 6ap 6ypaHaa 1.4401/AIS| 316
1.4539/A1S1 904L
CuSn10
CuZn34Mn3AI2Fe1-C

45 CaHpinaynbl TbIfbI3ablK EN-GJL-250
1,4517/CD4MCuN
Kap6oH-rpaduTt-Tontbipbiny PTFE (Graflon®)
CuSn10
CuZn34Mn3AI2Fe1-C

45b CaHpinaynbl TbIfbI3ablK EN-GJL-250
1.4517/CD4MCuN
Kap6oH-rpadut-tontbipeiny PTFE (Graflon®)
EN-GJL-200

49 XKymbic geHreneri cusn10
1.4408/CF8M
1.4517/CD4MCuN
1.4034 + 1.0569/AISI 420 KemipTekTi 6bonat

51 Binik 1.4401 + 1,0569/AIS| 316 KemipTekTi 6onat
1.4462 + 1.0569/ASTM J92205 KemipTekTi 6onat

53 TepeH wankay xongpl Wapnbl MONbIHTIPEK 2ZR.C3

Papuanbai-TipekTi MOMbIHTIpEK BECBJ (SKF)

53a KenpeHeH KMMachbIHbIH, Thifbl34afblll WbIFbIPLUbIFbI EPDM/FKM

53c ApanblK WbIFbIPLUbIK, iLUKi 1.4308

53d ApanblK WbIFbIPLWbIK, ChIPTKbI 1.4309

53e CTonopnbl Wwarba Bonat

53f CTonopnbl COMbIH Bonat

54 TepeH waikay xonasl LWapbl MONbIHTIPEK 2ZR.C3

LLlankay monbIHTIperi ECJ (SKF)

54a KengeHeH KMMachbIHbIH, Thifbl34afblL LWbIFbIPLUbIFbI EPDM/FKM

58 Copfbl KOPMYCbIHbIH, ThIFbI3AaFbILLbl 1.4517/CD4MCuN

58d KenpeHeH KMMacbIHbIH, ThIFbI34aFblLL LbIFbIPLUbIFbI E/FIKIM/VIX

65 YKapbIKTbIK ThiFbI3garblll 6eKiTKiLwi 1.4517/CD4MCuN

65b YKapbIKTbIK ThiFbI3garblll 6ekiTKiLwi 1.4517/CD4MCuN
1.4301/AISI 304

66 Lanba 1.4401/AISI 316
1.4539/AIS1 904L
1.4301/AISI 304

66a Cepinneni wanba 1.4401/AISI 316

1.4539/A1S1 904L
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KanbinTbl opbiHA4anbiMAarbl COPFbIHbIH (hupManbIk
TakKTawachbl

(7 \
Type Grunpros %

[ Nk 50-200/219 A-F-A-BAQE

Mode||a 96583563 P2 07 02 0001 - 1|
@QI 35.7 Im¥hH| 16-1 Jmn|3510 |min"@m
p[t bar/Cwax ME|>|@ 78' ne b8-[3|%)§
B ACE

(7 \
Type crunpros ¥

DK-8850 Bjerringbro, Denmark

[ e e——
O —— o
plt-E- bar/Cwax MEI > - ne

I Made in Hungary

H
(J
NE)

9b1

J
E
S\
m

)Kapblﬂbcha KOopfany opbliHAanbIMblHAA COpfFbiNlapAblH
hmpManbIK TaKrawachl

(r ~ )
Type GRUNDFOS Y\  ME| >

DK-8850 Bjerringbro, Denmark

I NK 50-200/219 A-F-A-BAQE _

Model ERR TR P T T TN
@@MTech file[55 L0015 @
plt BarI‘CMM Made mW:

ih W28 T]m n[Teo]min” EALC €

2/

Ve

e crunorosSX ves Il n %
@ Mode'_

tn Bar/"CMAX Made in “
Q.E- 3IhH-m n-mm [H12 €

Typ

S 7/ N 4
AnK. MafbIHaCbIH awy AnkK. MafblHacbIH awy
1 CopfblHbIH TUNTIK Genrinepi 1 MEI (saHeprusanbIK TMIMAINIKTIH MeANiHWe TOMEH UHAEKCI)
2 COPFbIHbIH, mopeni (07 — panbiHAany xbinel, 02 — 2 MNoK
AavbiHaany a”Ta.C‘?') 3 CopfblHbIH TUNTIK 6enrici
3 Howmwunanabl Gepinic 4 CopfblHblH Mogeni (07 — gavblHaany xbinbl, 02 —
4 HomwuHangbl TereypiH JavibiHgany antachbl)
5  AWHanbIMHbIH MENITIHLLE XXOFapbl XWiniri 5 Copfbinblk arperaTTblH 3M1eKTpii emec 6eniriHin
g AvAapbin KoTapy CyibIKTbIFbIHBIH HOMUHANABI KblCbIMbI/ KapblibiCka KopFanybiHAafbl TaHGanaHyb!
MeWniHLe XoFapbl TeMnepartypachl 6 TexHukanblk dann Hemipi
7 MEI (QHeprusanbik THIMAINIKTIH MENMiHWEe TOMEH UHAEKCI) 7 Anpay CyMbIKTbIFbIHbIH HOMUHANAbI KbICbIMbI/MENIiHWe
8 oK XOfapbl Temneparypachl
9 [aiibiHaaraH eni 8 HavibirparaH eni
10 HapbiKTarbl aiHansim 6enrinepi 9 Homunanae! Gepinic

3-cyp. NK, NKG copfbinapbiHblH (hupmarnbIk TaKTalachl

TunTik 6enrinepi

1-mbican NK E
2-mbican NKG E
OHiM TUNi

OneKTp KO3FanTKbIWbIHbIH TUMI
CTaHpapTThl aNEKTP KO3FanTKbILbl 6ap copfbl
E XKuinik-peTTeriwTi KO3FranTKbILWbl 6ap copfbl

125 -100 -160

Copbin anatbiH kenTte KybbipbiHbIH HOMUHanAbl gnametpi (DN)

TereypiHai kente Ky6bipablK HOMnHanabl AnameTpi (DN)

10 HomuHangbl Tereypin

11 AlHanbIMHbIH MeWIiHLE XOfapbl Xuiniri

12 HapbikTarbl aiHanbiv 6enrinepi

4-cyp. NK, NKG copfblnapbiHbIH XapblfblCKa KOpFanyblHbIH,
dupmManbIK TaKTawachl

32 125 A1 1M42 A1 F 1 A E
/160-142 H2 F 3

S BAQE
N KE O 2926

YKyMbIC geHreneriHii HoMnHangbl anameTpi (MM)

TemeHgeTinreH eHgipimainik = .1

YKymbic geHreneriHii HaKTbl guameTpi (MM)

TunTik 6enriciHiH MaFblHacbIH awy (koaTap yunecTiriHe xon 6epineai)
A1 Basanblk opblHAANbIM, CTAaHA4APTTbl MOMbLIHTIPEKTi BYbIH, KOHCUCTEHTTIK MaMeH MannaHagbl.

MydTa-cTangapt

A2 Baszanblk opblHAaNbIM, CTaHAAPTTbl MOWBIHTIPEKTi BYbIH, KOHCUCTEHTTIK MaMeH ManaHabl.

MydTa-konbinaTbiH
B KebenTinreH KyaTTafbl aNeKTp KO3FanTKbILLbl

E Xapbinbicka KopfanfaH opblHAANbIM (COpFbl OpbIHAAMbIMbIHBIH, €KiHLWi cuMmBornbl — E apni)
G1 Ayblp Nnapanany xafgannapbliHa apHanfaH MOMbIHTIPEKTi OyblH, KOHCUCTEHTTIK MaiMeH

MannaHaTblH. MydTa — cTaHgapTt

G2 Ayblp nanganaHy xxafgannapbiHa apHanfaH MOMbIHTIPEKTI BYbIH, KOHCUCTEHTTIK MaMeH

mMannaHaTbiH. MydTa — KorbinaTbiH

H1 Ayblp nanganaHy xafgannapblHa apHanfaH MOMbIHTIPEKTi ByblH, MaMeH MannaHaTbiH.

MydTa — cTaHgapTt

H2 Ayblp NapganaHy xafgannapbliHa apHanfaH MOMbIHTIPEKTi OybliH, MaliMeH MannaHaTbiH.

MydTa — KonbInaTbiH

11 OneKkTp KO3FanTKbILWChI3, CTAHAAPTTbl MOWBIHTIPEKTI BYbIH, KOHCUCTEHTTIK MaMeH

mMannaHaTbiH. MydTa — ctaHgapT

12 OnNeKTp KO3FANTKbILICHI3, CTAaH4APTTbl MOWbIHTIPEKTI OYblH, KOHCUCTEHTTIK MaNMeH

MamnnaHaTblH. MydTa — KombinaTblH

J1 OneKkTp KO3FanTKbILWChI3, ayblp NaaanaHy xaraannapbiHa apHanfaH MOWbIHTIPEKTi OybIH,

KOHCUCTEHTTIK MaiMeH MavnaHaTtbliH. MydTa — ctaHaapT

J2 OneKkTp KO3FanTKbILWChI3, ayblp NaaanaHy xargannapbiHa apHanfaH MOWbIHTIPEKTI OybIH,
KOHCUCTEHTTIK MaiMeH MainaHaTtbiH. MydTa — KonbinaTbiH
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K1 OneKkTp KO3FanTKbILWChI3, ayblp NavaanaHy xxaraannapbiHa apHanfaH MOWbIHTIPEKTi OybIH,
ManMeH mannaHaTbiH. MydTa — cTaHgapT.

K2 OneKkTp KO3FanTKbILWChI3, ayblp NaaanaHy xaraannapbiHa apHanfaH MOWbIHTIPEKTI OybIH,
ManMeH mannaHaTbiH. MydTa — KonbinaTbiH.

Y1 EpkiH copfbickl 6ap 6inik, cTaHAapTTbl MONBIHTIPEKTI BYbIH, KOHCUCTEHTTIK MaliMeH
MannaHaTbIH.

W1 EpkiH copfbickl 6ap 6inik, ayblp nanganaHy xargannapbiHa apHanfaH MOMbIHTIPEKTi OybIH,
KOHCUCTEHTTIK MaiMeH MannaHaTblH.

Z1 EpkiH copfbickl 6ap 6inik, ayblp nanganaHy xargannapbiHa apHanfaH MOMbIHTIPEKTi OybIH,
ManMeH MannaHaTblH
X AHalbl opblHAANbIM

Ky6bipnbIK KOCbINbIM KOAbI
E AS 2129 6oibiHWa epHeMekK

F EN 1092-2 cavikec DIN 6onblHWa epHEMEK

G ASME B16.1 calikec ANSI GoibiHLIa epHEMEK

J JIS B2210 ceiikec JIS 6onbiHWa epHEMEK

EpHemekTepae MyMKiH 6onaTtbiH KbicbiM (PN — HOMUHanAbl KbICbIM)
1 10 6ap

2 16 6ap

3 25 bap

4 40 6ap

5 Backa mymkiH 6onaTtblH KbICbIM

MaTepuman (1-kecTeHi kap.)

AnacTtomepnep

BipiHLLi apin copfbl KaknarbIHbIK LbIFLIPLUBLIKTLI ThIFbI34aFbiLl MaTepUarbiH XoHe Thifbl34arblll KaKnaFbiH (ThIFbI3AaFbILL
Kaknarbl Kocapnbl 6ynipnik TeiFbI3garbilw) 6ingipeai. EkiHwi apni 6ynipnik TeiFbI3Aasblll KOPMYChIHbIH, WbIFbIPLbIKTHI
ThIFbI34afbIlL MaTepuanbiH 6ingipeai.

EPDM

FXM (Fluoraz®)

FFKM (Kalrez®)

FEPS (PTFE-aeH xacanfaH kabblKwagafbl CUITMKOHAbI LWbIFbIPLIAKTbI ThifbI34afblLLl)

FKM (Viton®)

HNBR

Binik Thifbi3aafbiWwbl

Toifbl3gamarnbl ThifbIfbl34afblLu

[apa kapTpuaxai Toifbl3gafbiL

Kocapnbl KapTpuAaXAi ThiFblI3AafblLL

«back-to-back» (6ip-6ipiHe xasblnFaH) Kocapnbl Tbifbl34afbiLL

«tandem» (6ip-BipiHiH apTblHAA TypaTbiH) KOCapnbl Thifbl3AarblLL

[apa Tbifbl3garbiLy

X< ZXTm

W TOUOO®

Coprblaafbl 6inik Thifbi3Aarbilbl
KopTarbl epinTep Hemece caHzap Ginik TbiFbl34afbllLbIHbIH TUMIHE HEMece 3nacTomep TUMiH 6ingipeai.
4 apinTep: Japa MexaHukanblk 6inik ToiFbi3garbilwbl (Mbic. BQQE) Hemece gapa kapTpuaxai TeiFbidgarbiw (Mbic. HBQV).

4 canpap: Kocapnebl Teifbidgarblll (Mbic. 2716 — DQQV (6actankel TeiF3aarbiw) 6onfaHpa 27, an 16 — BQQV (kantanama
ThIFbI3[afFbIlW)) HeMece Kocapnbl KapTpPUAXAI TeiFbidaarbilw (Mbic. 5150 — DQQV (6acTankbl ThiF3aarbiw) 6onfFaHaa 51,
an 50 — HBQV (kanTanama Tbifbl3aarbiLu)).

1-mbican NK 32 -125 .1 /142 A1 F 1 AE S BAQE
2-mbican NKG 125 -100 -160 /160-142 H2 F 3 N KE O 2926

2-mbican: NKG 125-100-160 copfbICbIHbIH KypbINbIMAbIK

1-mbican: NK 32-125.1 copfbICbIHbIH KYPbINbIMAbBIK epEKLIENIKTEPIHIH MaFbIHACHIH ALY

epeKLWwenikTepiHiH MafbIHaCbIH ally .
. * 160-142 MM, KOHWKarbIK XXYMbIC A@Hreneri
* TeMeHAeTinreH ) N N .
* KOHCUCTEHTTIK MaliMeH MannaHaTblH ayblp naganaHy

XaraanbiHa apHanfaH MOWMbIHTIPEKTI OybIH
* KOHCUCTEHTTIK MaliMeH MannaHaTblH CTaHAaPTTbl MOMbIHTIPEKTI « MydpTa-KoMNaTbIH
OybIH

* XXyMbIC AeHreneri 142 Mm

* MydTa-cTaHaapT « PN 25 epHemekTepi

* EN 1092-2 cavikec DIN GovibiHIWa epHEMeKTi KyObIpribIK
KOCbIbIM

* EN 1092-2 caitkec DIN 6oMblHWA epHEMEKTI KyObIprblK KOCbINbIM

* EN 1.4408 toT bacnantbiH 6onaTTaH >xxacanfaH CoOpfbl KOPMyChbl

* EN 1.4408 tot 6acnanTbiH bonatTaH )acanfaH XXyMbIC AeHreneri

* PN 10 epHemekTepi
* XapbIKTbIK ThIfbI3AaFbILLbIHbIH LbIFbIPLWbIFLI, KAPOOH-rpaduT,

* EN-GJL-250 copfbICbIHbIH, LLOWbIH KOPMYChbl PTFE (Graflon®)

* EN-GJL-200 wonbIHAbI )XYMbIC A6Hreneri « EN 1.4401 ToT 6acnanTtblH 6onatTtaH xacanfaH 6iniri

* XaPbIKTbIK ThIFbI3AAF bILULIHBIH KONA/MaTyHAB! WhIFbIPLIbIFLI « BYIipNiK ThIFbI3AAFbIL KOPMYChIHBIH WbIFLIPLIBIKTbI ThiFbI3AaFbILL
* N 1.4021/1.4034 1oT 6acnanTbiH 6onaTTaH xxacanfaH o6iniri maTtepuansl — EPDM

* WbIFBIPLWLIKTI ThiFbI3AarbiW MaTepuans — EPDM * «back-to-back» Kocapsbl 6inik Thifbl3aarbILbl

* BinikTiH BYMipniK ThIFbI3gaFbILLbI * bacTankpl 6inik TeifbI3aarbiwbl: DQQK

« GinikTiH 6yWipnik ThiFbI3AaFbILLbIHBIH TR — BAQE. * kanTanama Ginik TeiFbi3gafsiwb: DQQE.
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1-kecTe

Copfbl KOopnycbl

Xymbic neHreneri

XapbIKTbIK ThIfbI3Aafbill WbIFbIPLbIFbI

Binik

A EN-GJL-250 EN-GJL-200 Kona/xes 1.4021/1.4034
B EN-GJL-250 kona CuSn10 Kona/xes 1.4021/1.4034
C EN-GJL-250 EN-GJL-200 Kona/xes 1.4401/1.4408
D EN-GJL-250 kona CuSn10 Kona/xes 1.4401/1.4408
E EN-GJL-250 EN-GJL-200 EN-GJL-250 1.4021/1.4034
F EN-GJL-250 kona CuSn10 EN-GJL-250 1.4021/1.4034
G EN-GJL-250 EN-GJL-200 EN-GJL-250 1.4401/1.4408
H EN-GJL-250 kona CuSn10 EN-GJL-250 1.4401/1.4408
| 1.4408 1.4408 1.4517 1.4462

J 1.4408 1.4408 KapboH-rpadput-TonTeipbiny, PTFE (Graflon®) 1.4462

K 1.4408 1.4408 1.4517 1.4401/1.4408
L 1.4517 1.4517 1.4517 1.4462

M 1.4408 1.4517 1.4517 1.4401/1.4408
N 1.4408 1.4408 Kap6oH-rpacut-Tonthipbiny, PTFE (Graflon®) 1.4401/1.4408
P 1.4408 1.4517 Kap6oH-rpacut-tonteipbiny, PTFE (Graflon®) 1.4401/1.4408
R 1.4517 1.4517 Kap6oH-rpacut-tonthipbiny, PTFE (Graflon®) 1.4462

S EN-GJL-250 1.4408 Kona/xes 1.4401/1.4408
T EN-GJL-250 1.4517 Kona/xes 1.4462

U 1.4408 1.4517 1.4517 1.4462

W 1.4408 1.4517 Kap6oH-rpacdut-TonThipbiny, PTFE (Graflon®) 1.4462

X ApHavibl opblHAANbIM

BinikTiH 6yripnik Tbifbi3aarbilbl

BinikTiH OyMipnik Tbifbi3garbibl KOATAPbIHbIH MaFbIHACLIH
awy

(1) — (4) avikbiHgamanap 6inik TbifbI34arbilbIiH cUNaTTanabl.

Mbican (1) (2) (3) (4)
Grundfos Teifbi3garbllbl TUMiHIH 6enrinepi

XKblrKbIManbl Thifbl3A4afbIWThl WbIFbIPLUbLIK
mMaTepuanbl

XKbIKbIManThIH ThIFbI3AAFbILWLThI WbIFbIPLUbLIK MaTepuanbl

>KapblKWwakTbl ThifbILWAAFbIL LWbIFLIPLWbIFBIH KOCNaraHaa,
KanTanama Tbifbl34afbiLL mMatepuangapbl

CanbHuKTi ThiFbi3garbil (NK,NKG)

BinikTiH 6yMipnik TeiFbI3AafbIlWbIHLIH 6anamacsl peTiHae
CanbHUKTI ThIFbI3AAFbILITLIH @ TYPSi TUNTEPi KonAaHbinaabl.
CanbHUKTI TbIFbl34afbILLUTbIH TAOWUFU XKYMbIC CYMbIKTbIFbI
XblnblcTaybl 6onybiHaH, aca konannel 6onbin Tabbinagbl.
CanbHUKTI ThIfbI3gafblll OYMipRiK ThIFbI3AaFbILLTLI KONAAHyFa
MYMKiHAiK 6epMelTiH xylere TanabbiH kongaHbaybiHAa
yCbIHbINaabl (Mbicanbl, ©pT COHAIPYAIH Kenbip xynenepi).
NKG TtunTeri copfbinap yLiH CanbHUKTIH, yLU TUMi KOmKeTiMAi:
SNE(x), SNO(x) SNF(x).

CanbHUKTI TbIFbI34aFbIWTbIH MaFblHACLIH awy
(1) — (4) aikbiHOaManap canbeukTi ThIfbI3AafbllblH cunaTTanab.

KecTe e3iHe (1), (2), (3) xxaHe (4) alkbiHAaMacblHa TYCIHIKTEPIH
Kocagpbl.

Ank. Tuni  Kbickawa cunartbl

XKbImMKbIMaNTbIH «epiMEH» ThIFbI34afFbILLThl
LbIFBIPLLbIK

A

B PeseHke cunboHObl ThIFbI3AaFbILL

TeHaecTipinreH cunb@OoHAb! (LUbIFbIPLBIKTHI)

M D
Thifbl3aafblLl

Yiikenic 6eTiHiH a3alTblnFaH keneMmiMmeH B
TURIHAEri pe3eHke CNbMOHAbI ThifbI3AafblLL

H TeHaecTipinreH kKapTpUAXKA| ThIfbI34aFbILL

ANK. Tuni Martepuansbi

MeTanpaHfaH rpaduT (KypambiHAa cypme

@) A OonaTtblHAbIKTaH aybl3 Cy YLUiH KongaHy
KoHe YCbIHbINIManabl)
3) B CuHTeTHKanbIK Kapa Mai CiHipinreH rpacgpuT

Q KpemHuit kapbuai

Ank. Tuni Martepuansi

E EPDM

FKM (Viton®)

FXM (Fluoraz®)

FFKM (Kalrez®)

HNBR

FFKM-HeH acanfaH xblmkbiMansl xxaHe PTFE
XKbIHKbIMANTBIH LbIFbIPbILLbIK

=
C I X|xXIT|<
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ANK. Tuni Kbickawa cunatbl

(1) S TonTblpy TUMI

AnkK. Tuni BekiTneni cyMbIKTbIK

(2) N CankblHOaTbINMMaNTbIH canbHUK
AnkK. Tuni KyObIip CYNbIKTbIFbI
3) E lwiki 6ekiTneni cymbIKTbIFbIMEH

F CblpTTafrbl 6ekiTne CyMbIKTbIFbIMEH

(0] BekiTne cyMbIKTbIFbIHCHI3

AnkK. Tuni Matepuansi

PTFE-MeH CiHipinreH pamu TaniwblfbiHaH
xacanfaH Buraflon® canbHUKTi TONTbIPbINbIMbI
XoHe copfbl kopnycbiHAarsl EPDM
ThIfbI34aFblL LbIFbIPLUbIFbI

MpaduT Kocbin, PTFE xibiHeH xacanfaH
Thermoflon® canbHWKTI TONTIPbLINbIMbI XX8HE
copfbl koprycbiHaarsl EPDM ThiFbizgarbiil
LWBIFbIPLUbIFbI.

PTFE-meH ciHipinin, pamu TaniwbiFbiHaH
»acanfaH Buraflon® canbHWKTI TONTbIPbINbIMbI
oHe copfbl kopnycbiHaarbl FKM TbiFbi3garbiLu
LbIFbIPLUbIFbI.

pacdhuT kockin, PTFE xibiHeH xacanfaH
Thermoflon® canbHWKTI TONTbIPbLINbIMbI XX8HE
copfbl kopnycbliHAarbl FKM Thifbizgarbiw
LWbIFbIPLUbIFbI.

EckepTne: CanbHUKTI Thifbi3garbilbl 6ap copfbinapsl Tek
TancbIpbIC apkplnbl FaHa komkeTimai. Grundfos komnaHuackiHa
XKYTiHIHI3.



Bynipnik xaHe canbHUKTIGINIK ThiFbI3AarbIWbIHbIH CaHAbIK XaHe apinTik 6enrinepiHiH cankecTiniri.

CaHpap Opintep Cunartbl

Kaszakwa (KZ)

10 BAQE BinikTiH fapa MexaHuKanblK TbifbI34afblLL bl
11 BAQV BinikTiH gapa MexaHuKanblK TbifblI3AafblLLbl
12 BBQE BinikTiH 4apa MexaHuKanbIK Thifbl34afblLLbl
13 BBQV BinikTiH gapa MexaHuKanbIK Thifbl3gafblLLbl
15 BQQE BinikTiH fapa MexaHWKanblK TbifbI3AafblLLbl
16 BQQV BinikTiH gapa MexaHuKanblK TbifbI34afblLLbl
17 GQQE BinikTiH fapa MexaHuKanblK TbifbI34afblLLbl
18 GQQv BinikTiH fapa MexaHuKanblK TbiFbl34afblLLbl
19 AQAE BinikTiH gapa MexaHuKanblK TbifblI3AafblLLbl
20 AQAV BinikTiH 4apa MexaHuKanbIK Thifbl34aFblLLbl
21 AQQE BinikTiH 4apa MexaHuKanbIK Thifbl34afblLLbl
22 AQQV BinikTiH gapa MexaHuKanblK TbifbI3AafblLLbl
23 AQQX BinikTiH gapa MexaHuKanblK TbifbI34afblLLbl
24 AQQK BinikTiH fapa MexaHuKanblK TbiFbI34afblLLbl
25 DAQF BinikTiH fapa MexaHuKanblK TbiFbI34afblLLbl
26 DQQE BinikTiH fapa MexaHuKanblK Thifbl34afblLLbl
27 DQQv BinikTiH fapa MexaHuKanblK TbifblI3AafblLLbl
28 DQQX BinikTiH 4apa MexaHuKanbIK Thifbl3AafblLLbl
29 DQQK BinikTiH 4apa MexaHuKanbIK Thifbl34afblLLbl
50 HBQV KapTpuaxai Toifbl3gafbiLu
51 HQQU KapTpugxai Toifbl3gafbiLu
52 HAQK KapTpugxai Toifbl3garbiLu
SNEA ILKi CYMBIKTBIK Kaknafbl 6ap CanbHUKTI ThIFbI3AaFbILL, CanbHUKTI TONTbIpbINbIM Buraflon®1), WwWhiFbIpLUbIKThI
ThIfbI3fAarbil MaTepansl — EPDM
SNEB IWKi cyMbIKTBIK KaknaFbl 6ap canbHUKTI ThiFbI3Aafbll, CanbHUKTI TONTbIPbIbIM Thermoflon®2), WbiFbIpLWbIKTbI
ThIfbI3Aarbilw Matepansl — EPDM
SNEC ILWKi CyMBIKTBIK Kaknafbl 6ap canbHUKTI ThiFbI3Aarbill, CanbHUKTI TONTbIpbIbIM Buraflon®1), WhiFbpLWbIKTHI
ThIFbI3gafbll MaTepanbsl — FKM
SNED ILWKi CyMBIKTBIK Kaknafbl 6ap canbHUKTI ThIFbI3AaFbILl, CanbHUKTI TONTbIPbIbIM Thermoflon®2), WhiFbIpLbIKTHI
TbIfbl3fafbll Mmatepansl — FKM
SNOA ILLKi CYMBIKTBIK KaKNaFbIHChI3 CanbHUKTI ThiFbI34arblll, CanbHUKTI TONTbIPbIbIM Buraflon®1), WbiFbipLubIKTbI
TbIfbl3gafbill matepansl — EPDM
SNOB ILIKi CYMbIKTBIK KaKkNaFbIHChI3 CanbHUKTI ThifbI34arbll, cCanbHUKTI TONTbIpbIbIM Thermoflon®2),
LWbIFbIPLLLIKTHI ThIFbI3AarbiW Mateparnsl — EPDM
SNOC IWKi CYMbIKTBIK KaknaFblHChI3 CanbHUKTI ThIFbI34afbll, CanbHUKTI TONTbIPbIbIM Buraflon®1), WwelifbipwbiKThI
ThIfbI3AarbIlW MaTepansl — FKM
SNOD ILLIKi CYMBIKTBIK KaknaFbIHCbI3 CaNbHUKTI ThIFbI34arbll, canbHUKTI TONTbIpbIbIM Thermoflon®2),
LWbIFBIPLUBLIKTbI ThiFbI3Aarbil maTepansl — FKM
SNFA ChIpTKbl CYMbIKTbIK kKaknafbl 6ap canbHUKTI ThiFbI3Aarbll, canbHUKTI TONTbIpbIbIM Buraflon®1),
LWbIFbIPLWLIKTBI ThIFbI3Aasbiw Matepansl — EPDM
SNFB ChIpTKbl CYMbIKTbIK Kaknafbl 6ap canbHUKTI Thifbl3Aarblll, CanbHUKTI TONTbIpbIbIM Thermoflon®2),
LWbIFbIPLWBIKTBI Thifbl3gafbill maTtepansl — EPDM
SNFC CbIpTKbI CYMbIKTBIK kaknaFbl 6ap canbHUKTI ThIFbl3AafbILL, canbHUKTI TONTbIpbINbIM Buraflon®1),
LWbIFbIPLBLIKTBI ThiFbI3AarbiWw Mateparnsl — FKM
SNFD ChIpTKbl CYMbIKTBIK Kaknarbl 6ap canbHUKTI ThifbI3Aafbil, canbHUKTI TONTbIpbIbIM Thermoflon®2),

LWbIFbIPLbLIKTBI ThIFbI3AarbiWw Matepansl — FKM

1) PTFE cinipinin, pamu TanwblfbiHaH xacanfaH Buraflon® canbHUKTI TONThIPbINbIMbI

2) MpachuT Kocnacel 6ap PTFE xi6iHeH xacanfaH Thermoflon® canbHWKTi TONTbIPbINbIM




(Z)) emiecey

Eckepmne

Anekmpii emec 6enweziHiH MyMKiH 60s1ambIH
Ex-mapkanaHybl

-lIGbc T3-T5

-lIGccT3-T5

-1lIDb ¢ 125°C

-lliDc c 125°C

Anekmpii emec 6enweziHiH MyMKiH 60s1ambIH
Ex-mapkanaHybl (OpHambliiFaH 371€Kmp
KOo3FasimKblwbIHa 6alaHbicmbl)

1. CEMP

-1ExdIIB T3-T6 Gb

-1ExdIIC T3-T5 Gb
-1ExdellBT3-T5Gb

-1ExdellC T3-T6 Gb

-2ExnAll T3 Gec

2. ATB

-1ExdlIBT3, T4, T6 Gb

-1ExdIIC T3, T4, T6 Gb
-1ExdellBT3-T4Gb

-1ExdellC T3- T4 Gb

-1Exell T3-T4Gb

-2ExnAll T3 Gec

-ExtD A21IP6X T120°C

-Ex tD A22 IP55 T*°C
x -Ex tD A22 |IP65 T*°C

3. VEM

-1Exell T3-T4Gb

-1ExdIIB T4 Gb

-1ExdIIC T4 Gb

-1ExdellBT4Gb

-1ExdellC T4 Gb

-2ExnAll T3 Ge

- Ex tD A21IP65 T125°C...T105°C

- Ex tD A22 IP55 T125°C...T105°C

4. ABB

-1ExdIIB T4 Gb

-1ExdIIC T4 Gb

-1ExdellBT3-T4Gb

-1ExdellC T3- T4 Gb

-2ExnAll T3 Ge

-1ExellT3Gb

-Ex tD A21 IP5X T125°C

-Ex tD A21 IP5X T125°C

-ExtD A22 IP6X T125°C

-Ex tD A22 IP6X T125°C

Temnepamypa xikmenimiHiy 6enzinenyiHoe «*»
6enzici Hakmbl memMnepamyparnbiK XikmeniMmHiH
memnepamypa memi2iHiH opHamybIHa Hemece
KopwaraH opma memnepamypacbiHa
6alinaHbicmbl ekeHOi2iH Kepcemeoi.
Eckepmne

CopfrbIHbIH 351eKmpJii emec 6esnweai «“c”
KYpbLIbIMObIK Kayinci30ikmeH KOpFaHbIWbI»

E JKapblibICMaH KopFay mypiHe ue.

dnekmp Ko3FanmKbIWbIHbLIH XapbliibiIcmaH
KopFayOaH KaMmamachI3 emy 3ammapbl calKec
anekmp Ko3ranmgbiwbiHa Kypacmsbipy xaHe
natidanaHy 6olbIHWa HycKayblK KepceminaeH
(>KemKi3y XubIHMbIFbIHAa eHeO).

5. Opay XaHe XbIJIXKbITY

5.1 Opay

YKababiKkTbl anfaH ke3ae, opamabl xxaHe XabablKTbiH TacbiMangay
6apbicbiHAA OpbIH anybl MyMKiH 3aKbIMAAHYbIHbIH 6ap-XOfblH
TekcepiHi3. Opamabl TacTamac 6ypbiH OHbIH iLWiHAE Ky>XaTTap
Hemece ycak bernwekTep kanmMaraHblH TEKCepiHi3. Erep anbiHfFaH
*abablK ci3fiH TancblpbICbiHbI3Fa Callkec kenmMece, XababIKTbl
XeTkisyLlire xabapnacbiHpi3.

Erep xabablk TacbiMangay kesiHae 3akbiMaaHfaH 6onca, kenik
KOMMaHUsicbiIMeH GanaHbICbIHbI3 XaHe KababIKTbl XeTKidyLuire
xabapnacbIHbi3.

YKabapbikTayLbiHbIH MyMKiH 6onaTbiH 3aKkbiMAaHynapabl MyKUsT
Kapayfa KyKblfbl 6ap.
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5.2 XbmxbITy

Eckepmne

KosnimeH xy3eze acbipbiiambiH KOMePY oHe
muey-mycipy XyMbicmapbiHa KambICMbI
JKepeinikmi Hopmasapbl MeH epexernepiHe
wekmey Kaxxem 60s1a0bl.

Hazap KypbinrbiHbl mymbiHy kabeniHeH kemepyzae
ayAapbiHbI3| pykcam eminmedoi.

Eckepmne

Kyammbinbirbl 4 KBm ofapbl COPFbINbIK
azpecammapdbl 351€KMP KO3FaImKbIWmMbIH
mek pbIM-6ypaHdanapblHaH ycman kemepyzae
mabIlbIM cafibIHaobI.

Copfbinap HeWnoHAbl CTPONTUMA XaHe KaMbITTap KeMeriMeH
KeTepinmeyi kepek.

TMO03 3948 1206

TMO03 3769 1006

6-cyp. CopfbiHbl apkaHaayablH kaTe agicTepi

6. KongaHbiny ascbl

Copfbinap bICTbIK XXoHe Cyblk CyAbl aiijayFa apHanfaH, Mbicasbl:
* XKbINbITY KOHAIPFbINAPLIHAA;

* XKbINbITY XbINy OpTanblKTapbiHAA;

* TYPFbIH Xannapfa apHanfaH XbifbITy KOHAbIPFbINapbIHAA;

* TYPFbIH Y OpamAapblHa apHarnFfaH XbInblTy KOHAbIPFbINAPbIHAA;
* cankblHAATKbILLTA;

* My3[aTKblL KOHAbIPFbINApbIHAA;

* TYPFbIH Y ayAaHAapblHAa, MeKeMenepae XaHe eHAipIiCcTiK
KacinopblHAapbIHAA.

Byaax 6acka, 6yn copfblnapabl CyMbIKTEIKTapab! aigayfa xeHe
cyMeH xabablKTay YLUiH KongaHaabl, Mblcarnbl:

* Xyy arperaTTapblHAa;
* TYPMbICThIK ManfanaHy ywiH cy 6epy KOHAbIPFbINapbIHAA;
* OHAIpICTIK KOHABIPFBINApAa.

KoHAblpFblnapablH TMiMAI nanganaHbinyblH KaMTaMachI3 eTy
YLWiH, OonapAblH NapaMeTprepiHii TaHganfaH canacbl COpfblHbIH,
KyaTTbINbIfbl AVa@na3oHbIHbIH WETiHEH LWbIKNaFaHbl MaHbI3abl.



XyMmbic cyMbIKTbIKTapbl

Tasa, xabblckak emec, arpeccusinibl eMec XaHe XapblbIC
Kayincia KaTTbl Hemece y3blH TanLbIKTbl KOCbINbIMCbI3
CyMbIKTbIKTap. AganaTbiH CYNbIKTbIK COPFbIHbIH, MaTepuarnbsiHa
MeXaHuKarnblk HeMece XUMUSINbIK 8cepiH Turizbeyi Tuic.

Meicangap:

* opTanblKTaH XbINbITY XYyNeciHe apHanfaH cy (CyAblH canachl
XbINbITY XyWenepiHaeri cyFa apHanbl KabbingaHFaH Tanantapra
calkec bonybl kepek);

* canKblHOATKbILW CYMbIKTbIK;

* TYPMbICTbIK KONLaHyFa apHanfaH cy;

* OHEPKACINTIK CYMbIKTbIKTa KONAaHbINaThIH;
* H-kaToHMpneHreH cy.

Erep anpgay cyMbIKTbIFbIH, CYAbIH ThIFbI3AbIfbl XXaHe/Hemece
TYTKbIPMbIfbIHAH epeKLleneHeTiH ThIFbI3AblK XaHe/Hemece
TYTKbIPMBIKTBI KAMTaMachI3 eTy kaxeT bonca, MyHAan xafaanaa
COpPFbIHbIH TMApaBnvKanblk KyaTbiHa 6aninaHbiCTbl MbIHA
TeMeHaeri pakTopnapfa Ha3ap aygapy Kepek:

* ailiay KbICbIMbIHBIH TOMEHZeYi;
* rmapaBnukanblk KyaTTbiH Kyaybl;
* COPFbIHbIK TYThIHbINATBIH KyaTblH apTThbIpy.

MyHpaaw xxafgannapaa yrkeH KyatTafbl 31eKkTp
KO3FanTKblLLUTApbIMEH COpFblnapAbl xabablkTay kapacTelpblnagbl.

KymeHgi xafgannapaa Grundfos dompmacsimeHr 6annanbicyabl
eTiHemi3. EPDM (aTuneH-nponunexsi yw ece cononumep
CKOIMT) peseHkeciHeEH AOHrenek KNbIMbICbIHbIH CTaHAAPTThI
ThIfbI3AAFbILL LWbIFbIPLbIFBI PETIHAE OpHAaTbINaTbiHAAP, eH BipiHLWi
Ke3ekTe, Cy YLiH xxapamabl. Erep angay cymblKTbIFbl MUHEpanabl/
CUHTETMKanNbIK MagaH HeMece XxumukaTTapaaH Typca, Hemece
cyfa emec 6acka CyMblKTbiIKTapFa angay CyMbIKTbIFbIHbIH KaXXeTTiri
TyblHAAca, oHga 6yn yLwiH, calikec MaTepuangaH geHrenek
KUbINbICTbIH ThiFbI34afblLL LUMbIPLUbLIFLIH TaH4aMn any kepek.

YKapbinbicka KopFanfaH opblHAaNbIMbIHAAFbI COpPFbIIAp

| Ton Il Ton
M caHaTtbl 1 caHaTtbl 2 caHaTbl 3 caHaTbl
1 2 G D G D G D
0- 20- 1- 21- 2- 22-

aimak anmMak anmayK anmMakK anmayk arnmak

Kok Kok Kok  Xok NK(G) NK(G) NK(G) NK(G)

7. KonpaHbiny KaruaaThbl

NK(E), NKG(E) copfbinapbiHbIH XyMbIC KaFuaaThl Kipic kenTe
KyObIpbIHAH LUbIFbICKA XbIBKbIFAH CYMbIKTBIK KbICbIMbIH apTTbIpyFa
HerizgenreH. KpicbiMabl apTThipy MydTa apKbinbl copfbl BiniriHe
ANEeKTP KO3FanTKbILWbIHbIH BiniriHeH, KeniH anHanmarnbl XXyMbIC
OeHreneri apkblnbl CYWbIKTbIKKA Tikenen mexaHukanblk aHeprus
Gepinici xxonbiMeH eTei. CyMbIKTbIK KipiCTEH KYMbIC A6HreneriHiH
opTanbifbiHa afafbl XXaHe apbl kapan kanakwa TybiHe araabl.
ChlpTka TebyLUi KyLTep acepiHEH CyMbIKTbIK apTaabl, CONKeciHwe
LWbIFBIC KeNnTe KyOblpbiHAA KbICbIM TY3€TiH KUHETUKambIK 3HEeprus
kebenepi. LUnbiplwblk kKamepa (yny) )KyMbIC AeHreneriHeH
CYMbIKTbIK XXMUHayFa )XoHE OHbI LUbIFbIC EPHEMEKKE BaFbiTTay YLiH
apHanfaH.

8. KypacTtbipy

8.1 KypacTbipy anabiHaa opbiHAanaTbiH TeKcepynep

Mepairep *ababIKTbl €TKi3reH yakblTTa OHblH TOT 6acy MeH
3aKkbIMAaHy kayniH TyAblpManTbIH Xafgannapaa
cakTaHaTblIHAbIFbIHA KO3 XXEeTKi3e OTbIpbIN TeKCepyi kepek.

Erep xababIKTbl NanganaHyfa eHrisreHre Aenid antbl an yakbIT
eTeTiH 6onca, CopfbIHbIH iLLKi BenwekTepiHe TOTbIFyFa Kapchbl
6onaTblH calikec xabbiHaap cany kepek. KongaHbinaTbiH
TOTbIFyFa Kapchl )abblHAap e3aepi TyhiceTiH pe3eHke
OernwekTepiH 6y36aybl kepek. TOTbIFyFa Kapchbl XabbliHAAP XeHin
xoubinagbl. Copfblfa cy, To3aH, nau xaHe T.6. Tycin keTyiHeH
KOpFay YLUiH, caHpblnay KyOblp XeTeriHe xarnfaHfaHfFa gemiH
TbIFbIHAANYbI Kepek. [cke KoCy-XeHAey XyMbICTapbIHbIH,

yakblTbiHAA 6acka 06bekTinep 6onybiHa 6annaHbICTbl COPFbIHbI
DenwekTeyre KeTeTiH WhifbHAAP eaayip. binikTiH MmexaHnkanbik
ThIfbI3[afblLWbl ©3iMEH Npe3nunoHabl OybiHAapAbl TaHbITagbl.

Erep xakblH apafa opHaTblfiFaH coprblga BinikTiH MexaHuKanblk
ThIfbI3[afblLWbl iCTEH WbIFaTbIH 6onca, ageTTe 6yn GipHele
anfalukbl NaganaHbinbIiM yakbiTbiHAA OpbIH anagbl. MyHaam
icTeH weiFynapabiH 6ipHelwe cebenTtepi Ginik ThiFbI3AaFbILLbIH
HeMece TbIfbl3arblll CYMbIKTbIKKA apHanfaH KyobipxxeTeriH kate
KypacTblpy XaHe/HeMece nanganaHy OpHbIHAA COPFbIHbI OpHaTY
XoHe KypacTbipy 6apbiCbiHAaFbl kKaTeniktep 6onbin Tabbinagbl.
TacbiMangay yLiH, 4ipin MeH cokkblaaH b6inik neH
ThIFbI3AaFbIWThIH 3aKbIMAAHYbIHA XXOr 6epMey YLUiH, Copfbl
OekiTinegai.

8.2 OpHaTbINbIM OpHbIHA KOWMbINaTbIH TananTtap

Copfbl My3aan kany Kayni oK, XXenaeTinreH, Kyprak opbiHAa
opHaTblnagbl.

Eckepmne
blcmbik cydbi aydapbin Komapy 6apbicbiHOa
nepcoHandapodbiH bicmbiKk 6emmepzae mylicy
MyYMKiHOiKkmepiH 60n10bIipMay Kepek.
Kapay xaHe xeHzey YLiH, COpFbl HEMece 3NeKTP
KO3FanTKbIWbIHbIH OenLwekTeyiH opblHAAyFa MyMKiHAiK 6epeTiH
60C KeHiCTiKTi angblH ana KapacTblpy Kepek.

* 4 kBT pewiHri KyaTTafbl 3MeKTp KO3FanTKblLLUTapbIMEH
copfblnapsbl YLWiH, 3NEKTP KO3FanTKbILWbIHbIH YCTiHeH 0,3 M 6oc
KEHICTIiriH KaMTaMacbI3 eTy Kepek.

* 5,5 kBT pewiHri xxaHe oaaH xofapbl KyaTTafbl 311EKTP
KO3FanTKbILUTapbIMEH COpFblriapbliHa COPFbIHbI KOTEPY YLLiH, 1 M
00C KEeHiCTiriH KaMTamacbI3 eTy Kepek.

0,25 - 4 kBt

5,5 kBT >xaHe ogaH >ofapbl

7/

TMO05 3727 1612

7-cyp. KosranTkbll apTbiHAAFbl KEHICTIK

8.3 Takrta-Heri3gi NB, NBG copfbicbiHa apHanfaH
dyHpameHT

Grundfos komnaHusicbl 6apnblk KbicbiMAbl OybiHAA yaanbl
TypakTbl Tipeyai KamTamachbI3 €Ty YLLUiH, XXeTKiMiKTi KeTepriw
kabineTiH neneHeTiH 6eToHAbI PyHAEMEHTKE COPFbIHBI OpHAaTYAbl
yCblHaAbl. PyHOAMEHT Ke3-KenreH Aipin, Cbi3blKTbIK TYP 63repiciH
XKOHE COKKbI XXYKTEMECIHIH CiHipiny kyniHae 6onybl kepek.
Toxipnbene 6eTOHAbI HETI3 ThIFbI3AbIFbl COPFbl KOHOBIPMAaCbIHbIH,
canmarblH 1,5 peT apTybl Kepek eKeHAIriHiH epexeciH yctaHaabl.

BeTtoHabl pyHAameHT kenemi 6apnbik nepumeTpi 6onbiMeH
KeTepril KaHkaHblH 100 MM apTbik 6onybl kepek. 8-cyp. Kap.
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S
o 11-cyp. Kylora apHanfaH caHblnaybl 6ap TakTa-Heri3
X 8
L =
f = CopfblHbl KypacTblpy anabiHaa pyHAaMeHTTi AadbiHAan any
Kepek.
8-cyp. dyHaameHT, X=MuH. 100 mm - . R .
yp- PyHA TakTa-Herisi 6ap NK, NKG copfbinapbl LEMEHTTIK epiTiHAinepai
OyHAaMeHTT MeiiniHwe xofapsl BUikTir (h,) MbiHa popmyna KytoFa apHanfax.
6onblHLWa ecenTene anaabl. 55 kBT xaHe ofaH apTbIK KyaTblHAAFbl 3NEKTP KO3FanTKbILbl 6ap
he = Meopr X 1,9 NK, NKG 2-nontocTi copfbinapblHa ariHanaTtblH KO3FanTKbIL Aipini
f - L¢ % Bf X dgeron MEH CYMbIKTbIK aFblHbIHbIH ©3repiciH bonabipmay yLiH, TaKra-

Heri3ai LeMeHTTi epiTiHAIMEH TONTbLIPY MIHAETTI.
BeToH ThiFbI3abifFbl (3) 2.200 kr/m3-ke TeH. CopfFbIHbI Al pITIA Py MinA

dyHAameHTke opHaTtbin 6ekiTy. Canmak TyCceTiH KaMKaHbIH, P2 <45 kBt P2 =55 kBT
6apnblk anaHbl 6oblHWa Tipeyi 6onybl kepek 9-cyp. kap.

TonTbIpy MiHAETTI

2 NontocTi TonTelpy MiHAETTI
emec

4 nontocri TonTbIpy MiHAETTI emec

6 nontocTi TonTbIpy MiHAETTI emec

o
g
]
=
9-cyp. blHrannbl dyHgameHT
o
Upi . E
. -
\F*\q / \ = S
A/ —< A
/ \

10-cyp. Kate dpyHaameHT
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8.3.1 OpekeTTep TOpTIOI

1. dyHoamMeHTTi ganblHaay

2. KaHka-Heri3gi Typanay

3. AngpblH ana Typanay

4. LleMeHTTIiK epiTiHOIMEH KyI0

5. OpTtak 6inikTi KyiiH COHFbl peTTey, 9.4 Ocminikmi pemmey TapayblH Kap.
1: dyHaamMeHTTi ganbiHaay

>Kakcbl byHOaMEeHT Kypy YLUiH, kenecinepAai opblHAay Kepek.

Kaszakwa (KZ)

Ke3eH ©OpekeT UnnwocTtpauus

Kyt YLUiH, OTbIpbINMaTbiH 6eToHABI KonAaHy Kepek.
(LlemeHTTi xeTKi3yLUiMeH KeHeCiHi3). PyHOaMEHTTi kyto
COHfbl BuikTiriHeH 19-32 MM WweriHge axblpaTbinyCcbi3
TyTac 6onybl kepek. LiemeHTTik epiTiHAiHI TeH eTin

1 AN
TapaTy YLWiH, Aipingi cbifbIMAbl KONAaHy Kepek.
dyHAaMeHTTiH Xofapfbl 6eTiHae 6eToHabl canap
anablHAa TepeH kedip-6yablp Hemece apbIK Ty3y KaxeT.
Con yakbITTa epiTiHAi 6eTiMeH xakcbl ycTanagpl.
RIS
A AN
U_/obdldt g /// A
< y
/.74 KaHka-Heri3
. v, 04
Takra-Heri3 £ v
. . I
ycTiHaeri E 004
6ypaHaa y3blHObIFbI )y :/:,//:
, |
dynaameHTTiK Gypanaanap 6eToHFa Kyibinabl. LN v,7,1 Petrey celHabbl
L ; P : TakTa-Heria ammn 77 7| Hemece Tecemaep
EpiTiHgiHi cany, Tecemaepai, TakTa-HerisgiH TeMeHri KAMbHOIbI r ViASAE
2 epHeMeriH opHaTKaHHaH KeliH, WwanbaHbl k1risyre xaHe L W OpHbIHAA Kanaael
COMbIHAbI Bypay YLiH, onapAblH Y3bliHAbIKTapbI / B !
XeTKinikTi 6ony kepek. Takta-Heria 5o
1l
f
g oy -
H N~
epiTiHAj 6eT.'H s
19-32 MM kenip-6yasipnbl &
eTin kangblpy 2
“ . o
lWanba Tipey KyObIprbl ThiFbIH Z
TakTa-Heri3aiH LeMeHTTIK epiTiHAiciMeH TericTey xoHe
3 Kyt angbiHaa pyHAAMEHT TOSbIFBIMEH KaTybl KEpeK,
6yn BipHelue KyH yakbITbiH anagbi.
2: KaHka-Heri3ai Typanay
KeseH ©Opeker UnniocTtpauus

TakTa-Heri3ai CoHfbl AeHreiHe 6eToHab!

dyHAaMeHTTiH ycTiHe 19-32 MM AeHrevire keTepy xaHe
1 OHbI CbiHanap, pyHaaMeHTTik 6ypaHganap actbiHAa

)KoHe onapAblH apacbliH4afbl TeceMaep KemerimeH

Tipey.

25 mm

TMO04 0489 0708

KaHka-Heri3ai ofaH Tecemai koca Hemece anbin Tactamn
OTbIpbIN Typanay.

TMO04 0489 0708

dyHOamMeHTTik BypaHganap CoOMbIHAAPbIH TaKTa-Heri3
6eTiHe TapTy. KyObIp eTeriHiH copfbl epHeEMeriMeH

3 KyObIp XeTeriHge Hemece epHemekTe popma
e3repiciHiH kepHeyiH TyfFbl3bal, xanfacTbipa anybliH
TeKcepiHi3.




(Z)) emiecey

3: AngbiH ana opTanbIKTaHAbIPY

Eckepmne
Xymbicmbl 6acmap andbiHOa, 351eKmp Kopez2iHiH aXxbipambliFaHObIFbIHaA )XoHe Ke30elicOK Hemece
abalicbI30bIKMaH KoCbIIMalimbIHObIFbIHA KO3 XXemKi3iHi3.

Copfbl HemMece Ko3FanTKbIl AalibliHAAYLWbl 3aybITTafbl KaHKa-Heridre ocTi 6onbin opHanackaH. TacbiMangay 6apbicbiHAa KaHka-Heri3
Oy3bINybl MYMKiH, LEMEHTTIK epiTiHAIMEeH COHfFbl TONTbIpap anAblHAa OCTinMiriH Tekcepin any kepek. Teric MydTa ociHeH eneyci3
aybITKynapblHAa fFaHa OPHbIH TONTbIpabl, COPFbl MEH 3NEKTP KO3FanTKblLWbIHbIH BiNiKTepiHiH yNKeH Ko3fanTynapbiHAa TY3eTy YLUiH, OHbI
konaaHyfa 6onmanabl. OpTafa kaTe Aangey Aipin TybiHAAYbIHA XaHE XapbIKTbIK ThiFbl3AasbIl 6iniri MeH LWbIFbIPLUbIFbIHbIH MOMBIHTIPETiHIH,
LWwamMagaH TbiC TO3yblHa anbin Kenegi.

Eckepmne
Anekmp Ko3ranmkbiwbIH opmara 0a510ey copfbIHbIH KO3FasyblHaH Kybblp)xemeKkmepiHeH KepHey mybIHOaybl
6apbicbiHOa FaHa opbIHOanaosbl.

OneKTp KO3FanTKbIWbIH OpTafFa Aanaey Ko3fanTKbllW acTblHa canbiHaTbiH 8p TYpIi KanbliHAbIKTaFbl Tecemaep kemeriMeH opbiHganaab.
BipHeLwle xymcak Tecemaep opHblHa Tek 6ip FaHa KanblHbIH KonaaHyfa 6onaabl.

9.4 OcminiaiH pemmey TapayblH Kap.
4: LleMeHTTIiK epiTiHAiMeH Kyto

LlemeHTTiK epiTiHAIMEH Kyto dyHOAMEHTTIH TEric eMecCTiriHiH OPHbIH TONTbIpaAbl, OHbIH canmarbliH TapaTagbl, AipiNAi CiHipeai xxeHe
XbIMXbITYAbIH anablH anagbl. Kytora oTbipbinmaraH 6eToH anbiHaabl. Erep cisre uemeHTTik epiTiHAIMEH KytoFa KaTbICTbl kaHaawm ga bip
aHblKTaynap Kaxet 6ornca, LeMEHTTIK Kyto G0OMbIHLLIA MaMaHFa XYriHiHi3.

Ke3eH ©Opeket UnnwocTtpauus

2K 6ypaHaanapsbl yLWiH, XeniMHiH kemMeriMeH yHOaMeHTTe
6onaT e3ekTi bekiTy Kepek.

Bonat e3ekTep caHbl TaKTa-Heri3 enwemiHe 6annaHbICTbl

1 6onapabl, ananga TakTaHblH 6apnblk anaH 6onbimeH 20
©3EKTEH KeM eTrnel TeH Aapexeae TapaTy yCbiHbnaabl.
Op6ip 6onaTt e3eKTiH epKiH YLkl epiTiHAIMEH OypbIC KYIO
YLWWiH, TaKkTa-Heri3 6uikTirineH 2/3 Kypay kepek.

TMO04 0490 0708/TM04 0491 0708

DyHOAMEHTTIH XoFapfbl 6eTiH MyKMATTbI TypAe binFangan,
KeliH 6eTiHeH BaprbIK cyabl KOWbIN TacTay Kepek.

Kopama kanbin

Eki TakTa-Heri3 OynipnepiHeH nanbIKTbl KOpama Kanbin IAD
Xacay Kaxer. ]

TMO03 4590 2206

LlemeHTTiK epiTiHAiHI Kysip angbiHAa, erep 6yn MyMKiH BetoH

6ornca, TakTa-Heri3fiH KengeHeHAiniriH kanTa Tekcepy.

TakTa-Heri3 caHblnaybl apKkbifibl TakTa acTblHAAFbl KEHICTIK

TONbIFbIMEH OThIPLINTMANTBLIH EPITIHAIHI Ky Kepek.

Kypama KanbinTbl LEMEHTTIK epiTiHAIMEH KaHKa-Heri3aiH

XOFapfbl 6eniriHe gewiH TONTbIPY Kepek.

Ky6blp xeTeriH copfblfa Kocap angbiHaa epiTiHai kebyi Tuic
4 (xytoablH cTaHAapTThl yaepici 6apbicbiHAa 24 cafrat

XeTKinikTi). EpiTiHAi TMiciHWwe BekireHHeH KewiH,

yHOaMeHTTik bBypaHganapabl TEKCEPY KePEK KaHe Kopama kanbin

KaxeTTiniriHe kapaw Kpicbin 6annay Kkepexk.

KyVifaHHaH KeniH eki anta eTkeH COH Hemece PyHOAMEHTTI

biNFanaH xaHe aTMocdepansblk LLUeryaeH Kopfay YLiH,

6eTOH TOMbIFbIMEH KEMKEHHEH KeWiH, Mainbl Herisaeri

60syabl awblk 6eTiHe xaFy Kepek.

5-10 mm

PetTey cbiHanapbl
Hemece Tecemaepi
OpHbIHAA kanagbl.

BeToH
OuikTiri
19-32 mm

dyHOoameHT 6eTi
(kenip-6yabipnbl)

TMO03 2946 4707
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8.4 OcTinikTi petTey

8.4.1 XKannbl manimeTTep

Copfbl arperattapbliH XMHaFbIMEH 3aybITTaH XeTKi3reH kesze,
COPFbl MEH 3MEKTP KO3FANTKbILWbIHbIH, Tipek 0eTTepiHiH acTbiHAa
OpHaTbINFaH XXyka TeceMaepiHiH ecebiHeH opTaFa TeXHUKanbIK
TananTap Tanan eTKeHiHAen, opTara AandikneH TypanaHfaH

6onatblH.

Copfbl MEH 3MEKTP KO3FaNTKbILWbIHbIH OCTIMir TackiMan xxaHe
KypacTbipy 6apbicbiHAa 6y3binatbiH 60onFaHabIKTaH, COPFbIHbI
icke kocap anAablHAa OHbl KanTanan TeKkcepy Kepek.

CopfblHbl KanbINTbl NanAanaHy xargannapbl 6apbicbiHAa ©3iHiH
XYMbIC TeMnepaTypacbiHa AeNiH COHFbl OCTINIriH Tekcepy

MaHbI3bl.

8.4.2 BnokTbl opTanbikka Aanpey

Copfbl MeH 3MeKTp KO3FanTKbILbIHbIH ©3apa KyinepiH peTteyai
AypbIC OpblHAAY 6Te MaHbl3abl. TeMeHAe KeNTipinreH

HycKaynapblH OpblHAAY.

12-cyp. OcrTinikTi peTTey

& xoHe S2 MaHAepi kerneci kecTeae KenTipinreH.

S1 MaHi 0,2 MM-Tre TeH,

COprI MEeH 3MeKTP KO3FanTKblWbIHbIH €3apa Kv|7|nepi|-| CbI3Fblll KOMeriMeH peTtTey

TMO1 8753 0800

Kesen OpekeT Ke3seH OpekeT
1 5

Copfbl MEH 3MNEKTP '

KO3FaNTKbILLHbIH,

OCTIiNiriH angbiH ana OnekTp

peTTeyai opbliHAAY XaHe
COTIiH KepceTe oTbIpbIM,

KO3FanTKbILWbIHbIH, KYAiH
peTtTey. Ko3ranTKbIWThl

’é KaHKa-Heri3 x5  GekiTeTiH
< OGypaHpanapbiH TapTy. S 6ypaHaanapabl TapTy.
@ «Tapmy commepi», o
©
@ 1-KocbiMWaHbl Kap. 9
= =
= =
MydTara mapkepmeH KaxkeTTi KanblHObIKTafbl
Genri Koto. TecemaepiH opHaTy
S S
= 2
= N
Q ]
a ]
© 0
« ™
Q o
= =
= =
Kybic Bypfbl kemeriMmeH Tanan eTinreH caTiMeH
erep on 6ap 6onca, GypaHaanapblH TapTy.
caHblnayblH aHblKTay 3-Tapmakka eTy,
'é YLUiH, CbI3FbILWTHI 5 OCTiniriH Tafbl Gip pet
s MydpTara KOMbIHbI3. S Tekcepy.
<
g
g [s2]
S =]
= S
S2 caHblnayblH TiriHeH
MydTanbl 90 rpagycka XoHe kengeHeHiHeH
Oypy *oHe CbI3FblLL TEKCEpIiHi3. «S2
XaHe KybIC OypFbl caHblnayblHbIH, EHi»
KemerimeH esrepiciH KecTeciH kapaHbI3. Erep
Tekcepy. Erep e3repreH caHblnay eHi pykcar
5 MeHaep 0,2 MM-A€eH a3 eTinreH weriHge
S bonaTtblH 6onca, copfbl ~ GonatbiH 6ornca, copfbl
o
S MeH KO3FanTKbiL T KOHE KOSFanTKbILUTbIH
2 KyWiHiH ©3apa peTTenimi N e3apa KyWiH peTTey
o 0
= asKTanagel. 8-Tapmakka w askTanagbl.
OTiHi3. 2 Kepixargaiiga

6-Tapmakka eTy.
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Copfbl MeH 3MeKTp KO3FanTKbIWbIHbIH 63apa KynnepiH naseprik xabablk KemerimeH pettey

KeseH opekeTt KeseH

opekeT

1 7

F

Copfbl MeH
KO3FanTKbILWTIH OCTINiriH
angbiH ana petTeygi
opblHAay XaHe
KepCeTiNnreH caTTepiMeH

AK CbI3bIKTap
apanblfbiHAaFbI
KaLbIKTbIKTbI nasepni

S KaHka-Heri3 5 enuweriwTep kemerimeH
é GypaHaanapblH TapTy. § OrLLEeHi3.
2 Tapmy commepi, §
"g’ 1-KochbIMwWwaHbl Kap. 9
= =
CopfbIHbIH
MydTaceiHaa 6ip AnblHFaH MaHaepai
’é nasepnik enweriw - €Hriay.
~— Vel 1 o
% KPOHLITENTIH BekiTy. 3
3 @
3 3
g >
F S
= =
Backa nasepnik MydTa apacbiHaa
enLleriw KpOHLWTENTIH opTanbIK HYKTenepiHe
AneKkTp neninri S enweriwiHeH
'é KO3FaNTKbILLbIHbIH, § apa KawbIKTbIfbIH
g MydTaceiHaa 6ekiTy. T enuwey.
3 3
(2] e}
o o
= =
S nasepni enweriwTi
XbIKbIMaWTbIH, an M . .
- AnblHFaH MaHAj eHri3y.
. ©NLErilliH XbIMKATBIH -
S GybiHFa opHarTy. 3
0 -
o -~
(2] (3]
ce] 0
[se] e}
o o
= =
= =
. . . S enweriwiHeH
Jlasepnik enweriwTepiH KOSFANTKbILITAFbI
e3apa xanfay xsHe IO
P Y GipiHWi bypaHaacbiHa
~. BackapyabiH 6norbiHa - S
5 S S pewiHri apa
S onapaeiH Bipin xanray. 2 KaLbIKTBIFbIH OMLIe
2 o kawsbig y.
] &
ce] 0
[se] s}
o o
= =
= ~
Jlasepni enweriwtepp
Gipaoen buikTikTe ) .
PA AnblHFAH MaHAj eHri3y.
~ OpHanackaHablfblH ~
o P o
S TeKcepiHis. S
5 o
3 3
o) (2]
o o
= =
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KeseH

opekeT

KeseH

opekeT

13

S enuleriwiHeH
KO3FaNTKbILTbIH CbIPT
KafFblHOAFbI

Erep e3repreH maHaep
0,2 mM-aeH a3
6onatblH Gonca,
COpfbl MeH

5 N ~ KO3FaNTKbILW KYWiHi
8 BypaHgackiHa AeniHri S K K YMIHIR
< < e3apa peTTenimi
< apanblifbliH enLley. o
o N askTanagbl. 24-
@
é © Tapmakka ety.
Z 2
Backapy 6norbl
Kapy AnekTp

nasepni
enweriwTepai, «9
caraT» KymhiHe

KO3FanTKbILbIHbIH KYNiH
peTTey. Ko3ranTKbILWTbI

S 5 6ekiTy GypaHaanapbiH
S aybICThIpY KaxeT 8 Gocaz vparnanap
© eKeHpAiriH kepceTeai. S Y-
[l (3]
(=<} o)
(a2} [se)
o o
2 =
Jlazepni

TMO3 8316 1007

enweriwTepai «9
caraT» KymhiHe
aybICTbIPY.

TMO3 8322 1007

KaxxeTTi KanblHObIKTaFbl
TeceMAaepiH opHaTy

TMO3 8319 1007

Backapy 6roreiHaarbI
earepictepai
HakTbinay

TMO3 8324 1007

Tanan eTinreH caTiMeH
dyHAAMEHTTI
OypaHaanapblH kanTa
Tapry.

Jlazepnik enweriwTepiH
«12 caraT» KyniHe
aybICTbIpy. Backapy

PeTtTey enweHreH
MaHAaep xon 6epinreH
LeriHe xeTneniHwe,

TMO03 8318 1007

erweriwTepiH «3
carat» KyniHe
aybICcTbIpy. Backapy
GrorblHaarbl e3repicTi
HakTbinay.

TMO3 8325 1007

.. BrorbiHaarsl esrepicTi 5 OopblHOana 6epertiH
8 HakTbinay. 2 6onaabl. 14-TapMakka
B o
~ N eTy.
[} «©
© ®
g g
= =
2
24
Jlasepnik

S2 apanblfblH
TekcepiHis. S2
caHblnaybIHbIH eHi
KeCTeCiH KapaHbI3.
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TapTy caTtTepi

Fa6aputTi Tap'ry_
Cunarbl enwemaepi coaTTepi
[Hw]
M6 102
M8 12+24
] M10 23+4.6
AnTbl Kblprbl 6acTuekTi M12 40+8
OGypaHaa
M16 80+ 16
M20 120+ 24
M24 120+ 24

S2 caHblnaybIHbIH eHi

S2 caHblinayblHbIH €Hi

MychTaHbIH, [mm]
CbIPTKbI CTtaHpapTTbl MydTa KoHablpy mydTachl
AnameTpi Xon Xon
[v] Homw- GepinreH Homu- GepinreH
Hanael aybITKynapbl Hanae! aybITKynapbl

80 - - 4 0/-1
95 - - 4 0/-1
110 - - 4 0/-1
125 4 0/-1 4 0/-1
140 4 0/-1 4 0/-1
160 4 0/-1 4 0/-1
200 4 0/-1 6 0/-1
225 4 0/-1 6 0/-1
250 4 0/-1 8 0/-1

S2 apa KawbIKMbIFbI My¢hma aliHanacbiHOa
eniweHeoi.

Aca ynkeH Hemece mbIM a3 MaHOePIHIH
apacblHOarbI alibipmawbibiK 0,2 MM-0eH
apmnaybl Kepek.

Erep mydTta meH coprbl Grundfos donpmaceiMeH xeTkisinmece,
MydTa AaribiHAAYLWbIHBIH HYCKaynapbiH OpbiHAAHbI3.

Eckepmne
lNatidanaHy yakbimbiHOa Myghma Kanmamachbli
Kayinci3oik ywiH yHeMi opHambiybl Kepek.

8.5 KyObIp xeTeri

8.5.1 Ky6bIp xeTeri

Ky6bipabl kypacTbipy 6apbiCbiHAa COPFbIHbIH KOPMyCbiHa
MexaHuKkarnblk Kyl 6epinmeyi kepexk.

Copbin anaTbiH XoaHe LWbifapaTbiH KyOblp COpFbIfa Kipy KbiCbIMbI
MeH CYMbIKTbIK KO3FanbICbIHbIH XbiNAaMAblFbl eCebiHiH NanbiKTbl
enwemiHae 6onybl kepek.

Ky6bIp xeTekTepi acipece copbin anyaa aya xmHanmvanTbiHaan
eTin KypacThIpblnybl KEpek.

TMO0O0 2263 3393

13-cyp. Kybbip xeTekTepi

52

CopfbIHbIH €Ki XafFblHaH TasapTy HeMece XeHaeyre apHanfaH
XyreHi bocaTyFa Typa Kenmec YLWiH, iNnMeKTi TMekTepai opHaTty
Kepek.

KybbipxxeTeKkTepiHiH Tipeynepi copbin anaTbiH XXaHe KblCbIMAbl
kenTe Kybblpnapfa MewniHLLe xakblH OpHanacybl Kepek.
KOHTp-epHeMeKTep COHFbIHbIH 3aKkbiMAaHybIHa anbin Kenyi
MYMKiH 6GonaTbIHAbIKTaH, onapaaH copfbiFa kKepHey G6epiniciH
6onabipmay YLUiH, epHEMEKKe KaTbICTbl TeCenyi Tuic.

|o

>

2
TMO05 3488 1412.

14-cyp. KybbipxeTeriH KypacTbipy

8.5.2 baunnac

Eckepmne

CopfbIHbI XabblK memik 6apbicbiHOa
natidanaHy copfbida memnepamypaHbiH
apmybiHa/6y my3inyiHe xxaHe OHbIH canodapbl
CcopfbIHbIH aKaynaHyblHa anbin Kenyi MyMKiH
60s1ambIHObIKMaH, MUbIM caslbIHaobI.

Erep copfbl %abblK TETIKTE )XYMbIC iCTEYiHEH Kayin TybIHAANTbIH
bonca, 6arinac copfbIMeH CYMbIKTBIKTbIH MEWMiHLIE TOMEH
GepiniciH kKamTamachbi3 eTyiHe kemekTecegi. LUbIFbICTbIH,
MelniHLWe TOMEeH MaHi HOMUHanKbI WhlFbiHHAH 10 % kem
6onmaybl kepek. LLbIFbIC NeH KbICbIM COPFbIHbIH 3aybITThIK
TakTalacblHAa KepCeTinreH.

8.6 Oipinai 6onabipmay

8.6.1 Wybinabl xot0 xaHe Aipinai bongbipmay

Lybin meH gipingi 6onapipmay yLliH, COpFbIHbI Aipin okwaynayfa
OpHaTy XXaHe KepHey KOMMNeHcaTopnapbIiH KONAaHy YCbiHbINAAb.
Byn wapanap 11 kBT xofapbl KyaTTbinbIfbIHAAFbI 3M1EKTP
KO3FanTKblLLTbl COpFbiNapbiH NaganaHy 6apbicbiHAa MiHAETTI
TopTinneH kabbinaaHybl kepek. 90 KBT xorapbl
KyaTThINbIFbIHAAFbl ANEKTP KO3FaNTKbILTaphbl YLWiH, 6yn Wwapanap
MiHAETTi TopTinTe kabbingaHybl THic. [lereHMeH, LWybin MeH

OipinaiH kaHap Ke3aepi 9nekTp Ko3FranTKblTapbl XXOHEe TOMEHTI
enwemaepiMmeH 60nybl MyMKiH.

LLybin MeH gipin anekTp Ko3FanTKbILWbIHIH, 6iniri MEH COPFbIHbIH
anHanbiMbl 6apbiCbiHAA, COHbIMEH KaTap KyObip 60oMibIMEH KYMbIC
CYMbIKTBIFbIHBIH ©TYi Ke3iHae TybiHAanabl. KopliaraH opTara
acepi cybbeKTUBTI, 0N XKYNEHiH KanfaH aneMeHTTepIHIH
KypacTbIpbinybl MEH KyliHe 6annaHbiCTbl 6onagp.

LWybIn MeH Aipingi »oto yLWiH, eH ThiMai >xargannap gipin
6onablipManTbIH Tipeynep MeH Aipin koHabipmanap 6onbin
Tabbinaasl. 14-cyp. kap.



8.6.2 [lipin 6onabipManTbIH Tipeynep
fumapatTa gipin 6epiniciHii anabiH any yLwiH, gipin okwaynay
TipeyiHiH kKemeriMeH CopfblnblK KOHAbIPMaHbIH (YHAAMEHTIH
KonAaHy yCbIHbINaAbI.
[ipin TipeyiH aypbic TaHAan any yLiH, keneci gepektep 6ony
Kepek:
» pipinre 6epineTiH KywTep
*  3MeKTp KO3FaNTKbIWbIHbIH afiHanbIM XWiniriH eckepy kepek
*  %-parbl Tanan eTineTiH aipingi 6ongsipmay

(70 % ycbiHbINaAbI).
Copfbinblk KOHABIPManapAblH 8p Typni TUNTepI YLWiH ap Typni
Aipin 6onabipManTbiH Tipeynep kongaHbeinaabl. benrini 6ip
Xafpannapaa kate Tangansin ansiHFaH agipin 6ongbipmay
Tipeynepi aipin AeHrewniHiH apTyblHbIH ce6ebiHe altHanagbl.
CoHpbIKTaH Aipin 6onabipManTbiH Tipeynep Tipey XeTKidyLiMeH
YCbIHbINAybl THIC.
Copfbl epHEMEKTEpPiHE Aipin TokTaTaTblH Tipeyi 6ap Herizge
COpFbIHbI KypacTblpFaHaa, Aipin engipmenepi opHaTbinagbl.

CopfblHbIH epHEMEKTE «TeHCENYiHIH» anablH any Kepek.

8.7 Oipin eHpipmeci
[Oipin eHgipmenepi keneci makcaTTap YLWiH KbI3MeT eTefi:
* ayaapbin KoTapy CYMbIKTbIFbIHBIH TEeMNepaTypachiHbiH,

TepbeniciHiH HaTWXeciHAE KyObIp XeTEeriHiH XbINbINbIK KEHEOI
Hemece KbiCyblHaH GonfaH Typ e3repiciH kannbiHa KenTipy;

*  KyObIp xeTeriHAe KbICbIMHbIH ©3repyiHeH TybIHAaFaH
MexaHuKanblk kKepHeyai TOMeHAETY;

*  KyObIp xeTekTepiHAeri Aipinaik WybnAbl okwaynay (Tek
CbI3bIKTbIK KEHEWTINIMHIH pe3eHke CunbOHAbIK
KOMrMeHcaTopnapbl).

Aipin eHdipmenepi ocb opmanbifbl MEH CbIHYbI
6olibiIHWa epHeMekmepOi apanacmbipy

cusikmsbl Ky6bip)XemekmepiHoe opHamyObiH
0darici3di2iHiH OpHbIH MOIMBbIPY yWiH
OpHamblIMaybl KEPEK.

[ipin eHgipmenepi opHaTbinybl TMiC 6onaTblH coOpfblaaH
MelniHwe TemeH apa KawblkTbiFbl 1 — 1 1/2 x DN (Ky6bIpabiH
HOMWHanNAbl AaMeTpiHeH) Kypanabl, 6yn copbin anaTbiH,
COHbIMEH KaTap KbICbIMAbI KyObIp xeTeriHe xaTtagbl.

Ocebinanwa 6acna xafblHAa COpbIN any XafaanbiHbIH
aKcapyblHa XoHe KbICbIMHbIH MEWMiHLIE TOMEH XOfanTyblHa
anbin KeneTiH Aipin eHaipmenepiHaeri peTci3aikTin TybliHAAybIHa
angbiH anagbl. Cy afblHbIHbIH 5 M/C apTblK LWWaMacbiHAaFbl
XblnaamMmablFbl 6apbicbiHAa KYObIp XKeTeriHe callkec ayKbIMAbI
Kenemae Aipin eHaipMeciH opHaTy YCbiHbINaabl.

LLlekTeyni TyTacTbIPFbLICHI3 XaHEe OnapMeH pe3eHKe Tecemai Aipin
eHpaipmenepi 15 xaHe 16-cypeTTepae kepceTinreH.

TMO2 4979 1902

15-cyp. Pe3eHke TecemaepimMeH xaHe wekTeyni
TyTacTblpFblapblMeH Aipingi eHagipmeci.

TMO02 4981 1902

16-cyp. LLlekTeyci3 TyTacTbIpFbICbI3 pe3eHKke TecemaepimeH
nipin eHgipmeci

LLlekTeyni TyTacTbIpFbInbl KOMNEHcaTopnap Kyobipnbik opayfa
CO3Y/KbICY KYLUiHiH 8peKkeTiH TeMeHAeTy YLWiH KongaHbina anagpl.
DN 100 kaparaHga epHeMeKTep YLiH apTblk, WekTeyni
TyTacTbIpFbINbl Aipindi eHaipMenepai yHemi kongaHy
YCbIHbINaAbl.

Ky©ObIp xeTekTepiH KomneHcaToprnap MeH Copfblfa KoCbiMLLa
KepHeyaiH TyblHOayblHA anbin KeneTiHaen eTin 6ekKiTiHi3.
KomneHcaTopnapabl kypacTbipy 6oliblHLLA HyCKaymnblkTapMeH
KyObIp xeTeriH KypacTblpyAbl XYpridyLli MamaHaapabl TaHbICTbIpa
OTbIPbIM, 48N CaKTay Kepek.

17-cypeTTe MeTanabl KOHABIPMa MEH LUeKTeyni TYyTacTbIpFbifbl
Aipin eHaipmenepi kepceTinreH.

TMO02 4980 1902

17-cyp. MeTangbl KOHAbIPManbl XXaHe LeKTeyri
TyTacTbIPFbINbI Aipin eHaipmeci

KbicbiMHBIH +100 °C xaHe Xofapbl TeMmnepaTypachbiHbIH,
GipneckeH acepi 6bapbiCbliHAa pe3eHKke KoMMneHcaToprapabiH
Y3iny MYMKIHAIMHIH KayniHeH meTanabl KOMneHcaTopnapabl
nanganaHy xxakcblpak.
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8.8 MoMbIHTIpEK KPOHLUTENHI

8.8.1 KoHCcuCTeHTTiK Mannayfa apHanfaH aBTomMaTThbl
MancaybITbl 6ap MOMbIHTIPEK KPOHLUTEWHI.

18-cyp. KoHCUCTEHTTIK MaiinayFfa apHanfaH aBToMaTThl

TMO04 5173 2709

aBTOMaTTbl MancaybiTbl 6ap MOWBIHTIPEK KPOHLUTENHI

MaricaybiTTap xeke anbiHagbl. Onapabl MOMbIHTIPEK

KPOHLUTENHIHE OpPHAaTY XaHe MaiicaybiTka 6epinreH Hyckaynbikka

cevikec 12 an iwiHge 6ocaTtyra 6anTay.

KoHcucmenmmik malinayra apHasraH
asmomammabi MalicayblimbIHbIH OPHbIHA
cbiFbIMOasniFaH malicaybimmbl KonoaHyra

Hasap
ayAapbiHbI3

60nmalidsl. Matinaydbl mypakmbi xaHapmablin

ombipy Mmalnay hyHKUUSICbIH XXdHe MOoUbIHMipek

pecypcbIH Kos10ayda YIIKeH MoHze ue.

8.8.2 ManpblH TypaKTbl AeHrenni xyneci 6ap MoMbIHTIpek

KPOHLUTEMHI.

TMO04 5174 2709

19-cyp. MangbiH TypakTbl AeHrenni xyneci 6ap MONbIHTIpEK

KPOHLUTENHI.

Hasap MoubiHmipek KpoHwWmMelHi MalicbI3
AyAapbIHbI3| yxemkizineoi.

MatiidbiH mypakmbi 0eHzeliHiH XyleciH mal

Hyckay | MosimeipranFa dediH, MolbIHmipek

KpOoHwmeliHiHe opHamaodsbl. CylibIKKolUMa

6upkacblHOaFbl HYCKayJbIKmbl Kap.

20-cyp. Man kyto
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TMO5 3612 1612

KeseH OpekeTt

1

Kyto caHblnaybiHbIH ThifbIHbIH Gypan 6ocarty.

MaricaybITTbl Xa3blMN KO XaHe MalAblH KanfacTblpFbiLL
NiHre XeTy yLWiH (1), Kyto caHbinaybl apKbliibl Man Kyto.
21-cyp. Kap.

Man kepceTkill CyMbikKOMMacbiHa Mai TONTbIPY XaHe
MaW KepceTKiliH 6acTankbl KyriHe KanTapy.
CyMbikKoriMara TonTblpy 6apbicbiHAa aya KenipLuikTepi
TONThipbiNagbl. Man KaxxeTTi AeHreniHe XeTKkeHre AemiH
(2) TonTbIpyAbl xxanfacTbipy. 21-cyp. kap.

CyMblKkKkOrMaga kenipLiktep kanmaraHga, oFaH Mangpl
yCTen Kyio XoHe MancaybITTbl XKYMbIC KYWiHe KauTapy.

Kyto CaHblfayblHblH OPHbIHA ThIfblH OPHATY.

MangbiH
XOFapfFbl AeHreni

ManwveH
TONThIPbISFaH
Maw kepceTkiliHaeri
MaW aeHreni

(kocbIMLIA KyWbinFaH

Kyto caHpblnayblHbIH TbIfblHbI

KyMbIC yakbITbIHAA
TypakTbl Man
OeHrewniHiH xyneci
6ap MoWibIHTIpek
KPOHLUTENHiHAeri
ManablH AypbIC
nexreni (2)

TonTeipy
GapbICbIHAarb!
Man aeHreni (1)
) AFbI3y CaHpblnayblHAAFbl ThIFbIH.

TMO04 4773 2009

21-cyp. Maw kyto

MolibiHmipek kpoHwmelHiHOez2i Mal deHeeli
yHemi 21-cyp. kepceminzeHiHoel 605ybl KepekK.

Hasap
ayAapblHbI3

Xymbic yakbimbiHOa mal deHzelliH yHeMi
mekcepin ombIpbIHbI3 XXaHe KaxemminiziHe

Kapal maliobl ycmen Kylibin ombipbiHbI3. Mal
OdeHeelii yHeMi Kapay mepe3eciHeH KepiHin
mypybi Kepek.

Maii peHreniH Tekcepy

ManablH TypakTbl AeHrewiHiH XXyneci AypbIC )XYMbIC iCTen TypfFaH
yaKblTTa MOMbIHTIPEK KPOHLUTENHIHAEr Mai AeHreni aypbIC
6onapbl. MancaybITTbIH )XYMbICbIH TEKCEPY YLUiH, MaiablH
TypakTbl AEHTeNiHiH XKYNeCi XXyMbICblH bacTaraHfFa geliH, AFHN
cyMblkyKoiMazaH aya kenipLuiktepi kepiH6eniHLe, afbidy
caHbinayblHaH MaiibliH 6anneH afbi3bin anbiHbI3.

EpHemekTepaeri KyLw xaHe caTTepi 1-KkocbiMwada KenTipinreH.



8.9 MoubIHTipeKTi Tekcepy

8.9.1 [ipin peHreni

KoHcMCTeHTTIK Marinayfa apHanfaH aBTomMmaTTbl MancaybiTTapsl
6ap Hemece TypakTbl AeHren Mawnnbl Xyneci 6ap MOMbIHTPeK
KPOHLUTENHI COKKbl UMMYIbCIiHIK 84iciMeH AipinAi enweyre
apHanfaH (SPM). [ipin geHreri MonbIHTIpeK KyriH Gingipeai.

,,,,, i

a1

TMO4 4925 4309

22-cyp. SPM paTuvkTepiH opHaTyFa apHanfaH xxepnepiMmeH
MOWBIHTIPEK KPOHLUTEWHI

8.9.2 TemnepaTtypa

KoHcucTeHUusnbIK Mainayfa apHanfaH aBToMaTThbl
MalcaybITTapbl 6ap Hemece ManabiH TYPaKTbl AeHIENni Xyneci
6ap MOMbIHTIPEK KPOHLUTENHI MOWBIHTIPEK TeMnepaTypacbIiH
6akbinayra apHanfaH Pt100 gaTumKkTepiHiH WbIFbICBIMEH
»abablkTanfaH.

Hatunktep Grundfos komnaHusicbiHaH TancblpbIC 6epinyi MyMKiH.
Byn Grundfos gaTtuuri 6ona anagbl.

==

Pt100 paTyukTepiHe
apHanfaH 1/4 pronmai
LUbIFApbINbIM \

TMO04 4925 4309

23-cyp. MoVibIHTpek KpoHLWTelHiHAe opHaTbinFaH Pt100
paTtyukTepi

8.10 MaHOMeTp XdHe MaHOBaKyyMMeTp

TypakTbl 6akbinay yLwiH, MaHOMeTP (KbICbIMAbI XafblHaH) XoHe
MaHOBaKyyMMeTp (COpbIN anaTbiH XafblHaH) OpHaTy yCbiHbINAAbI.
MaHomeTpnep kpaHgapbl cbiHaK eTkidy 6apbiCblHAa FaHa
allbInybl Kepek.

MaHomeTpnepaiH enwey AvanasoHbl KbicbiMAbl KyObIp XeTerinae
COpPFbIHbIH MeNniHLLE Xofapbl KbiCbiMbIH 20% apTTbipy Kepek.

Erep enweyre apHanfaH MaHOMeTpriep COPFbIHbIK
epHeMmeKkTepiHAe opHaTbinFaH 6onca, maHomeTprep
AVHaMUKanblK KbICbIMAb! (KbINAaMAbIKTbl KbICbIM)
TipKEMEWTIHAIrH ecTe cakTay Kepek.

Bapnbik NK, NKG copfbinapbiHga copblin anaTtbiH XaHe
KblCbIMAbIK KenTe KyOblpnap AnameTpnepi ap Typni, byn
KepceTinreH epHemMeKTep apKbinbl 6iTyAiH ap Typni
XblNAaMAbIFblH TyblHAATaOb.

CoHAbIKTaH KbICbIMAbI epHEMeKTepAeri TEXHUKanbIK
Ky>KaTHamaga KepceTinreH KblcbiMAbl kKepceTnenTiH 6onaabl,
KepiciHLe aykbiMbIH 1,5 6ap TemeH (wamameH 15 M) kepceTeTiH
6onaabl.

8.11 AmnepmeTp

Ko3fanTKbllLKa TYCETIH XYKTEMEHI Tekcepy YLiH, amnepmeTpai
KOCY YCbIHbINaabl.

8.12 XapbinbIcKa KopFanfaH copfbinapabl KypacTbipy
OoMbIHWA HycKayrnap

Eckepmne

MatdananFraH yakbimmapoa copfbl
monbifbIMeH aliday cylblKmbIfblHa
mosimbIpbITybl KEPEK.

8.12.1 dapa Tbifbl3aafbIlWThbl COPFbI
TyTaHGaNTbIH CYNbIKTbIKTap

2G/D caHaTbl

Erep nanganaHy yakblTbiHAa onepaTop COpfblHbIH YHEMI angay
CYMbIKTBIFbIMEH TONThIPbIYbIH KAMTaMachbl3 eTyre MyMKiHAiri
6onmaca, oHaa Copfbl KOHAbIPMACbIH DaKbinay XyneciMmeH,
Mbicansbl, CbiHyAbl 6ongbipMay YLUiH, COPFbiHbIH TOKTaTbINybIHA
apHarnfaH «Kypfak aiHanbiM» KOpFaHbILWbIMEH XabablKTay KaxeT.

3G/D caHaTbl

ATaynbl COpfbl XyNeciHe KocbiMLLa 6akblnay («KypFak»
anHanbIMHaH Kopfay) Tanan eTinmenai.

XKeHin TyTaHaTbIH CYNbIKTbIKTap

2G xaHe 3G caHaTTapbl

Erep nanganaHy yakblTbiHA@ onepaTtop COpfbiHbIH YHEMI angay
CYMbIKTbIFbIMEH TOMTbIPbINYbIH KAMTamMachI3 eTyre MyMKiHZiri
6onmaca, oHAa copfbl KOHAbIPMAacCbIH Gakbinay XynecimeH,
Mblicarnsbl, CbiHyAbl 6onabipMay YLUiH, COPFbiHbIH TOKTaTbINybIHA
apHanfaH «Kypfak aiHanbiM» KOpfFaHblLWbIMEH xabablkTay KaxerT.
CoHbIMEH KaTap COpfblHbIH aiHanacblHa XeTKIiMiKTi xenaeTinimai
KaMmTamachbI3 eTy kepek. KanbinTbl xafgannapaa
nanganaHbinaTbiH 6inik ThIFbI3gaFbILLbIHBIH XbIfbICTay ayKbIMbl
24 cafaT XyMbIC yakblTbiHAa 36 mn a3 6onagbl.

AliMak GoMbIHLLIA KOPCETIMTeH XikTeyre COMKECTIK YLUiH XeTKIMiKTi
XenpeTiniMMeH KamTamMachl3 eTy Kepek.

8.12.2 Kocapnbl 6yuipnik Thifbi3gafbilbl 6ap copfbl (back-to-
back xxaHe tandem)

TyTaH6aWTbIH CYUbIKTbIK — COpFbl Gerniri

2G/D caHaTbl

Erep nanpganaHy yakblTbiHA@ onepaTop COpfblHbIH YHEMI angay
CYMbIKTbIFbIMEH TOMThIPbITYbIH KAMTamachI3 eTyre MyMKiHZiri
6onmaca, oHAa copfbl KOHAbIPMAChIH Gakbinay XyneciMmeH,
MbIcanbl, CbiHyAbl 6onabipMay YLUiH, COPFbiHbIH TOKTaTbINybIHA
apHanfaH «Kypfak aiHarnbiM» KOpFaHbILbIMEH XabablKTay KaxeT.
3G/D caHaTbl

ATaynbl COpfbl XyNeciHe KocbiMLua 6akbinay («Kyprak»
alHanblMHaH Kopfay) Tanan eTinmenai.

TyTaH6anTbIH CYMbIKTbIK — KOMEKLUi MoAyIb

Biten xyy — 2G/D xaHe 3G/D caHaTtTapbl

KyObIp CYMbIKTbIFbIHBIH OYPbIC aFblHbIH, TEreypiHiH XaHe
TemnepaTypacbiH KamMTamachbi3 eTy kepek. KybbIp CyMbIKTbIFbIH
XKeTKi3y ywiH, 8.12.3 Kybnbip cylbiKkmbifbiMeH 6imen Xyy TapayblH
Kap.

Ataynbl copfbl XyheciHe KocbiMLLa Bakbinay («kyprak»
alHanblMHaH Kopfay) Tanan eTinmenai.

AnHanmameH xyy — 2G/D xaHe 3G/D caHaTTapbl

KyObIp CYMbIKTbIFbIHBIH OYPbIC aFbIHbIH, TEreypiHiH XaHe
TeMmnepaTypacblH KaMmTaMachl3 eTy Kepek.

KemekLwi moaynb yLwiH KocbiMLia 6akbinay, Mbicanbl, Kyobip
CYMbIKTBIFbIHBIK TYCYiH KAMTaMCbI3 eTyre apHanfaH «kypfraky
alHanbIMHaH KOpFaHbILWbI Tanan eTineai.

XKeHin TyTaHaTbIH CYMbIKTbIK — COpFbl Geniri

2G xaHe 3G caHaTTapbl

Erep nanganaHy yakblTbiHA@ onepaTtop COpfbiHbIH YHEMI angay
CYMbIKTbIFbIMEH TONTBIPbLITYbIH KAMTaMachl3 eTyre MyMKiHAiri
6onmaca, oHAa copfbl KOHAbIPMAChIH 6akbinay XynecimeH,
Mblcanbl, CbIHyAbl 6Gonabipmay YLUiH, COPFbIHbIH TOKTaTbINybIHA
apHanfaH «Kypfak avHanblM» KOPfaHblLLbIMEH XabablikTay KaxeT.
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CoHbIMEH KaTap COpfblHbIH aiHanacblHAA XETKINIKTi XxenaeTkiw
KamTamachl3 eTy kepek. KanbinTbl xxafgannapaa
navanaHbinatbiH 6inik ThiFbI3AafbILbIHbIH XblMbiCTay kenemi 24
XyMbIC caFaTbiHa 36 mn as.

AvimakTap GoMbIHLLA KEPCETINIEH ChIHbINTACTbIPYFa apHanfaH
KETKINIKTI )KengeTyMeH KaMTaMachl3 eTy Kepek.

XeHin TyTaHaTbIH CYNbIKTbIK — KOMEKLUi COPFbl

Biten xyy — 2G xaHe 3G caHaTTapbl

KyObIp CYMbIKTbIFbIHBIH AYPbIC aFbIHbIH, TEreypiHiH XoHe
TemnepaTypacblH KamTamachi3 eTy kepek. KyObip CyMbIKTbIFbIH
XKeTKi3y YLWiH, 8.12.3 Kybbip cylisiIkmbifbiMeH 6imen Xyy TapaybiH
Kap.

ATaynbl COpfbl XKYyNeciHe KocbiMLIa bakblnay («Kyprak»
anHanbIMHaH Kopfay) Tanan eTinmengi.

AnHanmameH xyy — 2G xaHe 3G caHaTTapbl

Ky6bIp CYMbIKTbIFbIHBIH AYPbIC aFblHbIH, TEreypiHiH XaHe
TemnepaTypacbiH KamTaMachl3 eTy Kepek.

KemekLui Moaynb yLwiH KocbiMLia 6akpinay, Mbicansl, Kyobip
CYMbIKTBIFbIHbIH TYCYiH KAMTaMCbI3 eTyre apHanfaH «KypFak»
anHanbIMHaH KOpfaHblLWbl Tanan eTineai.

Eckepmne

KbicbiM mbiFbi30aFbiwibl MEH Ky6bIp
cylbIKMbIFbIHbIH MeMrepamypacbiHa calikec
OypbIC WhbIFbIH CUSIKMbI «KYpFaK» aliHanbIMHaH
KopFay byHKYUsICbIHA )KayanmbIiblK
Kypacmbipywbl/ueciHe muecirti.

8.12.3 KyObIp cymMbIKTbIFbIMEH GiTen xyy

TMO04 9576 4610
TMO04 9576 4610

24-cyp. bitey opHaTy 6apbicbiHAa Kocapnbl Bynipnik
ThIFbI3AAFbILLTHI XYbl XXYAECIHIH OpHanacy Mbicansl.

Eckepmne

Ky6bip cylibikmbifbl 24-cyp cussikmabl 2
KY6bIpnbIK XanracbiMFa mycyi kepek. 1 xoHe
3-Ky6bIpnbIK KOCbINbIMOapbl 6imesyi kepek.
25-cyp. Kap.

TMO04 9576 4610

25-cyp. KybbIprbIK KOCbINbIM

8.12.4 WekTeyni KeHicTiKTeri KypacTbipy

Eckepmne

Lllekmeyni keHicmikme Kypacmsbipy
6apbicbiHOa copFbIHbIH CaliKec XedemkiwiH
Kammamachbi3 emy Kepek.
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8.12.5 CakTaHAbIpFbIW KNanaHbl 6ap 6annac

Eckepmne
Copfbl abblK biICbIpMara XyMbIc icmemeyi

Kepek. By copFbIHbIH 3aKbIMOaHYbIHbIH
cebebi 6os1ambIH oHOa memnepamypa apmybl
MeH 6y my3inyiH mybiHOamaodsbl. ByHblI

cakmaHObIpFbIW KnanaHbl 6ap nalinac opHama
omsbIpbIn, 60510bIpMmayFa 601a0dsbl. LUbiFbIHHBIH
MelUsliHwe meMeH MaHIiH caKkmay Kepek.

8.12.6 Copfbl KOPNYCbIH Xepre TynblKTay

Eckepmne
Copfbl KOpychbl XXepae myliblKkmasybl Kepek.

TMO05 2026 4311

26-cyp. Copfbl KOPMYCbIHbIH Xepre TyMblKTay HYKTECI
8016 Hm-re geniH TapTy

KipikTipinreH xwuinikti TypneHgipriwi 6ap copreinapabl (NKE,
NKGE) mexaHunkanblk KypacTblpy Typanbl KOCbIMLIA aknapat
carikec Tenkyxart, KypacTblpy xaHe nanganaHny 6ovibiHwa
Hyckaynblkka KocbiMwaaa KenTipinreH (KeTki3inimMm XuUbIHTbIFbIHA
Kipeni).

9. AneKkTp KababIKTapbIH iCKe Kocy

OneKkTp xabablKkTapblH iCKe KOCY XeprinikTi Hopmanap MeH
epexenepre cai MaMaH-3MeKTPUKNEH FaHa opbiHAaNybl Kepek.

Eckepmne

Knemmanbik Kopanmsi wewy XoHe COPFbIHbI
6y3y andbiHOa COPFbIHbIH KOPe2iHiH
axbipambliFaHObIFbIHA KO3 XXemKi3y Kepek
JKOHe OHbIH Ke30eliCOK KOCbIJbIN KemyiHiH
anodbiH any wapanapbiH Kabbliday Kepek.

Copfbl CbIPMKbLI XeNiiK aXbipamkKblwKa
Kocblybl muic.

YKyMbIC KepHeyi MeH Xuiniri pupmansik TaKkTalaga KepceTinreH.
Kopek KaltHapblHbIH NapaMmeTprepi 6ap anekTp
KO3FanTKbILLUTaPbIHbIH 3NEKTPIi cMnaTTaManapbiHa can Tekcepy
Tuic.

KocbinbiM cbid3banapbiHbIH Yrinepi anekTp Ko3fanTKblLUTapblHbIH,
Krnemmanblk kopabbl KaknafbIHbIH, iLLKi XafblHAA KOPCETINreH.

Eckepmne

Xapbinbicka Kayinmi xardalnapoa Xymbic
icmelimiH kepHey acmbIHOaf bl Ke3-Kesl2eH
)ab0blK calikec akiMwinik opeaHlapbl Hemece
cayoda ylibIMOapbIHbIH Hezi32i HopMmanapbl MeH
epexesepiHe HeMece apHalibl HycKaynapbiHa
calikec natidanaHbinybl Kepek.

9.1 3neKkTp KO3FanTKbIWbIH KOpFay

Yw chasanbl anekTp Ko3FanTKbIWTapbl KOpFay aBTOMaTbliHA
XanfFacTblpblnybl KEPEK.

3 kBT xxaHe opgaH xofapbl MG, MMG tuningeri Grundfos
dupmachiHbIH YL dasanbl AMeKTp KO3FanTKblWTapbl KipikTipinreH
TepMopesncTopnapMeH xxabablikTanfaH.

Ko3ranTKbIWTbIH KneMManblK KopabbiHbIH HyCKaynbIFbIH Kap.

OnekTpni KocbiNbIMAbI iLLKi Knemmanblk kopan cbid3bacbiHaa
KepceTinreHaewn eTin opblIHAAHbI3.



Eckepmne

XbinbinbiK pene Hemece mepMope3ucmopmeH
ab0bIKmasnraH 3/71eKmp KO3FaJIMKbIWbIHbIH
JKeHOeyi 6apbicbIHOa XyMbic 6acmap andbiHOa,
KO3FaJImKbIWmMbIH casikbIHOaybIHaH KeliH,
aemomammabl mypade icke KOCblybl
aXblpamblFaHObIFbIHA KO3 XXeMKI3iHi3.

9.2 Xuinik TypneHgipriwimMmeH nanpganaHy

Grundfos chupmachbIHbIH 3NEKTP KO3FanTKbIWTapbl:

90 xxeHe ofaH apTblk TUNTIK enwemaepaeri Grundfos
dupmMachiHbiH 6apnbik yiu dpasanbsl AaNeKTPp KO3FanTKbILLbl XKWinik
TypneHaipriwiHe kocbina anagpl. XKninik TypneHaipriwiHe Kocbiny
HOTMXECIHAE 3NeKTP KO3FanTKbIWbIHbIH OpaMblH OKLLaynayfa
KYKTEME KEWN yakblTTapbl apTagbl, an aMeKTp KO3FanTKbIWbIHAH
WybIiN nanganaHygbliH KanbinTbl pexunmi 6apbicbiHaa apTaabl.
MyHAa KyaTTbl aneKTp KO3FanTKbILTapbl XUinik
TYpReHAipriluTepiMeH LWapTTackaH MOWbIHTIPEKTEP TOrbiHAAFbI
XKYKTEMeMeH cbiHanaabl. 55 kBT xaHe ogaH actam KyaTblHOaFb
3MEeKTp KO3FanTKbILWTapbl 6apbiCbiHAA TOK OKWwaynay
MOWBIHTIPEKTEPIH OPHATY KEPEK.

0,37 — deH 1,1 Koca anraHOarbl KBm Kyam
apansbiFbiHOa 2 nontcmik, 0,25 — meH 0,55 Koca
anraHOdarbl KBm Kyam apanbifblHOa
4 nonrocmik (munmik enwemi 71 u 80), yw
pasasibl 31eKMPKO3FanmMKbIMapObIH
CbIPMKbI XUuinik eHoe2iwmepiH nalidanaHy mek
KaHa 3JIeKmpKo3FaimKbIiW MeH Xuinikmi
eHdeziwmiH apacbiHOa opHanacKaH
cuHycoudandbi cy32iwmi KondaHy apKbinbi
pyKcam eminedi.

«220-240 D/380-415 Y» Kopeeai kepHeyiHOe aHe
3x380-415 B yw ¢hazanbi xeniciHe KocblnambiH
«Xynobi3» cbizbackl 60lbIHWA ©3iHIH
maH6anay 6enzici 6ap anekmp
KO3Fa/imKblWbIHbIH CbIPMKbI XUinik

mypneHndip2iwmepimeH natidanaHy 3x220-240
B wbifbICc KepHeyiMeH xuinik mypaeHoipaiwiH
KondaHy 6apbicbiHOa FaHa HeMece 3J1IeKmp
KO3FranmKbiwbl xaHe 3x380-415 B wbIFbic
KepHeyiHiH apacblHOa opHambIFaH
cuHycouOdanb0i cy32iHi KondaHy 6apbicbiHOa
pykcam eminedi.

Erep copfbl XWinikTi TYpReHAipriluTiH 9pekeTiHe KeNnTipinreH
6onca, keneci nanganaHy TanantapblH TEKCEPY KaxeT:

ManpganaHy

opekeTt
TananTtapbl

ATayrnbl aneKTp KO3FanTKblLLbl XWiniK
TYpneHAiprilwiMeH KonaaHsina
anaTblHAbIFbIH TEKCEPY Kepek.

500 B geniHri kopek
KepHeyi

Manganany

opekeT
Tanantapbl

2, 4 xaHe 6 TunTi
anekTp
KO3FanTKbILTapsbl,
225 xaHe ogaH
apTbIK TUNTIK
enwem.

OneKTpni okwaynayablH KO3fanTKbiLL
MOWbIHTIpEKTepiHiH BipiHae 6onybiH
Tekcepy. Grundfos komnaHusicbiHa
XKYTiHIHI3.

OnNeKTp KO3FaNTKbILLbl XXOHE XWiNiKTi
TYpreHAaipriw apacbiHAa cangapbiHaH
LWYbIN AEHFeniH, KepHey LWbIHbIH
TemeHpeTeTiH dU/dt cy3riciH OpHaTbIHbI3.

TancbIpbIC WybINbI
BoWibIHLIA CbIHW

Ocipece kongaHy
WybInbl 6OMbIHWA
CblHU

CuHyconganbai Cy3riHi OpHaTbIHbI3.

YKeTKisyLWiHiH XWinik TypneHgipriwke
CoMNKeC TexHMKanblK TananTapbiHblH
kabeniH kongaHbiHbI3. Ko3ranTkbilw neH
XWINIKTI TYpneHaiprilw apacbiHOarb!
Kabenb y3blHAbIFbI KO3FanTKbILL
XYKTEMeciHe acep eTeji.

Kabenb y3bIHAbIFbI

OnNeKTp KO3FaNTKbILLbI XXOHE XWIMiKTi
TypneHaipriw apacbiHga cangapbiHaH
LybIN AeHreliH, kepHey LWbIHbIH
TemeHgeTeTiH dU/dt cyariciH opHaTy
HemMece KO3FanTKbILTbIH KYLenTinreH
oKLlaynaHybIHbIH 60NybIH TEKCEPY.

500 B-taH 690 B
neniHri
ananasoHaarbl
KOPEK KepHeyi.

dU/dt cysriciH opHaTy xaHe
KO3FaNTKbILUTbIH KYLIENTINreH
oKLaynayblHblH 6onybiH Tekcepy.

690 B xoHe ofaH
XOFapbl KOpek
KepHeyi.

KipikTipinreH xxuninikTi TypneHAipriliTi COpFbiNapbIHbIH 3MeKTP
xababifbiH (NBE, NBGE) kocy Typanbl KocbiMLLa aknapaT
TenkyxaT, KypacTblpy xaHe naganaHy 6oblHLWa HyCKaymnblKkKa
carikec KocbiMliaga KenTipinreH (KeTKi3y XXUbIHTbIFbIHA Kipeai).

10. ManpganaHyfa 6epy

Bapnbik byiibiMaap gavbiHaayLbl 3aybiTTa kabblngay-tanceipy
cblHarbliHaH eTeAi. OpHaTy OpHbIHAA KOCbIMLUIA CbIHaKTap
OTKi3yAiH KaXKeTi XOK.

XKababikTbl icke Kocy yLwiH, «MpyHadocy XKLWK cepsucTik
opTanbifbiHa xabapnacyAbl yCbiHaMbI3. ¥3aK yakbIT cakTaraHHaH
KeWiH (eKi XblngaH apTblK) COPFbINbIK arperat KyWniHii
AMarHoCTUKachiH OpblHAAY Kepek XoHe OCblAaH KeliH faHa
nanpanaHyfra eHrisyai xxypridy kepek. CopfbIHbIH XYMbIC
OeHreneriHiH epkiH Ko3fFanbICblHA kO3 XeTKidy kepek. bywnipnik
ThIfbI3[arblll. ThifbI3AarblLLThl WhIFbIPLULIK XXKoHEe Kabenbaik
€Hri3iniMHiH KyniHe Ha3ap ayfapy Kepek.

CopfbIHbI KOcap andbliHOa OfaH XYMbIC
Hyckay cylUbIKMbIfbIH KYUbIM, ayaHbl WhblFapbIn

macmay Kepek.
10.1 XXannb! manimeTTep

Eckepmne

Ezep aybi3 cy aydapbiyibinn KomapbliambiH
60Jsica, copfFbiHbI NatidasnaHap afidbIHOa Ke3-
KenzeH 6emeH deHesniepdi, Mbicasbl
KOoHcepeaHm KasiOblKmaphblH, CbIHaK
cylibiIKkmbiKmMapbl Hemece mMalisiapobl O
ywiH, Mykussmmasi mypoe ma3a CyMeH Xyy
Kepex.

10.1.1 CanbHwuri 6ap copfbl

Erep copfbinap canbHUKNeH xabapiktanfaH 6onca, canbHUKTI
KbICKbILL ThIFbIHHbIH peTTeniMiH Tekcepy kepek. Copfbl BiniriHiH,
KONMMeH anHanablpy MyMKiHAIr 6onybl kepek. ¥3ak ayakbiT Typbin
KanfaHHaH KeWiH, COpfblHbIH LWaHackIn kanybl 6apbicbiHAa
OinikTi KONMeH artHanablpy kepek. CanbHUKTI KbICKbILL
ThIFbIHBIHLIH, TAPTYbIH 60CaTy HEMeCe ThIfbI3AaFbILLUThI LWeLlin
any.

10.2 KyObIpxeTeriH xKyy

CopfbiHbIH KYPbISbIMbI KAMmMbI

6enwekmepdeH (6anwbik, winamMm) mypambsiH

aliday cylibiIKmbIKMapbIH Kapacmbipmatiosbl.

Hazap CopfbiHbI icke Kocap andbiHOa ma3a CyMeH

AYRAPLIHBIS| kv 6bIp KemeziHiH XylieciH Mykusmmbl mypde
XKybIHbI3. Kenindik copfbiHbl KON1OaHybIMEeH
XKyUeHi xyy 6anpbicblHOa anbIHFaH
3aKbIMOapOblH 6emiH xa6adsbl.
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Kaszakwa (KZ)



(Z)) emiecey

10.3 CopfbiHbI TONTLIPY

CopfbiHbIH COPbIN anaTblH KyObIp XeTeriHiH KengeHeH
GiniriHeH xxofapbl aangay CyMbIKTbIFbIHbIH AeHreniHae
opHanackaH TYMbIK HeMece aliblK rmgpoxynenep

1. KbicbiMAbl Ky6bIp XeTeriHAe CbiHasbl bicbipMaHbl aby keHe
copbIn anaTblH CbiHarbl bicbipMaHbl 6asy awy. Copfbl A4a, copbin
anatblH Ky6bip xeTeri ainaay CyMbIKTbIFbIMEH TOMbIK TONTIPLIYbI
Kepek.

2. AyaHbl LWbIFapy YLUiH, COPFbIHbIH KYt0 ThiFbIHbIH (M) 6GocaTy.
KnanaHHaH cbIpTKbl CYMbIKTbIK WWafbl 6acTaraH yakbITTa OHbl
xaoy.

Eckepmne

Kyro caHbinaybiHbIH KyliHe Ha3ap aydapbiHbi3
JKOHe WhbIFbIC CYUbIKMbIFbl mopabbiHa,
COHbIMEH Kamap KbI3Mem ememiH
nepcoHasi0apfa 3usiH kKennmipMeyiH
KadaranaHbi3. blcmbik cynbl 2udpoixylienepde
xudin Kany Kayni 6ap.

Kepi knanaHmeH copbin any pexumi

Copfbl MeH copbin anatbiH Ky6bIp xeTeri ayaapbin kotapy
CYVbIKTbIFbIMEH TOMThIPbINYbI TUIC XXoHe onapAaH Copfbl icke
KOCbINFaHFa AeniH aya anbiHbIN TacTanybl Kepek.

1. KbicbiMabl KyObIp xeTeriHaeri cblHanbl biICbipMaHbl )KabblHbI3
)KeHe copbIn anaTtbiH KyOblp XeTeriHAeri CblHarnbl biICbipMaHbl
6asny allblHbI3.

2 AyaHbl WbIFapyFa apHanfaH caHpinayaaH ToifbiHAb! (M) anbin
TacTaHbl3.

3. Aypapbin KoTapy CyMbIKTbIFbIH COPFbl MEH COPbIN anaTbiH
KyObIp XeTeriH ayaapbin KoTapy CyMbIKTbIFbIHA TyTac TONTbIPY
YLUiH, KYIO TYTiri apKbinbl KYWblHbI3.

4. AyaHbl WbIFapyFa apHanfaH caHbinayfaH ToifbiHAb! (M) anbin
TacTaHbl3.

Kyto TYTiriH ayaHbl WbIFapyFa apHanfaH caHblnay peTiHae,
COHbIMEH KaTap COpbIn anaTbiH KyObIp XeTeriHiH colikec keneTiH
caHplnayblHa ayaHbl LblFapy YLUiH opHaTyFa 6onagbl. 25-cyp. kap.
CopfbIHbIH aBTOMaTThl KYI0 KYPbINFbICbIH OPHaTY, COHbIMEH KaTap
KypFakK aHanbIMHaH KOPFaHbILL KYPbINFbICbIH KapacTbipy
yCbIHbINaabl.

CopfblHbIH COpPbIN anaTbiH KyObIp XeTeriHiH KenaeHeH oCiHEH
TeMeH ayAapbIn KOTapy CYMbIKTbIFbIHbIH AeHrenhiHaeri
rMAPOXKYMEHIH alblybl.

1. Erep bicblpmMa COpfbIHbIH KyObIp xeTeriHae opHaTbinFaH 6ornca,
on TonNbIK aLblk 6onybl kepek.

2. KbicbiMAbl KyObIp eTeriHae biCbipMaHbl XXabblHbI3 )XaHEe KYI0
aybI3blHbIH )XoHEe ApeHaXAbl CaHbinayblHbiH 6ypaHAans! ThifbIHbIH
TapTbIHbI3.

3. Konabl NHEBMO COpPFbIHbI @yaHbl WbIFapy YLWiH, Kyt
KYPbINFblnapbiHbIH (TYTiKNEH) OpHbIHA KOCbIHbI3.

4. [THEBMOCOPFbIHbI apThblK KbICbIM 9CEpiHEH CakTaHAbIPY YLUiH,
onapablH XaHe cblpTka TebyLUi COPFbIHbIH apacklHAa 30MOTHUKTI
KranaH opHaTtbinagpl.

5. Kongel nHeBMOCOPFbI KaTapblHAaFbl 30MOTHUKTI KnanaHabl alla
OTbIPbIM, KbiICbIMAbI KyObIp XXeTeri )xafblHaH ayaapbin KoTapy
CYMbIKTbIFbI ©TNENiHLIEe MTHEBMOCOPFbIMEH KbICKa, LarnLlaH,
afbI3ynap xacaw oTbIpbif, COpbIN anaTblH KyOblp eTeriHeH
ayaHbl XONbIHbI3.

6. Konabl THEBMOCOpPFbI KaTapblHaH 30M10THUKTI KnanaHabl
»abblHbI3..

E Tery TbifbiHbI
M Aya whifrapyfa apHanfaH
caHbinay TbifblHbI

TMO3 3935 1206

27-cyp. Tery caHbinayblHbIH ThIfbIHbI )X@HE aya LiblFapyfa
apHanfaH caHpblnay ThifblHbl
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10.4 AHanbIM 6afFbITbIH TeKCepy

Eckepmne

CopfbIHbI KyI0 OpbIHOanFaHra deliiH2i comke
OeliiH aliHanbIM 6aFbIMbIH MeKcepy yWiH, OHbI
icke KocnaHbI3.

KosranTkblw KOprycbIHAAFbl HyYCkapnap AypbIC anHanbIM
6arbITbiH kepceTesi. Erep copbin anatblH epHEMEKTIH XaFblHaH
KapanTblH 6oncak, 6inik carat TiniHe Kapcbl aniHanybl Kepek.
27-cyp. Kap.

10.5 Icke Kocy

CopfblHbl KOCap anabiHAa Copbin any )afblHaH biCbIpMaHbl TOMbIK
*abblHbI3, 6acna KyObIp XeTeriHiH XafblHAafFbl biICbipMa TOIblK
Xabblk 6onybl Kepek.

CopfblHbl KOCbIHbI3.

CopfblHbl KOCcy BapbiCbiHAA XenAeTKill KnanaH caHblnayblHaH
ay[apbin KoTapy CYMbIKTbIFbIHbIH aFblHbl ©TKEHre AeWiH oaaH
ayaHbl LWblFapblHbI3.

Eckepmne

Xendemkiwmi caHbinayoblH KyliHe Ha3ap
ayOapbIHbI3 )X9He WhbIKKaH CYUbIKMbIKMbIH
copfbl 6ybIHbIHA, COHbIMEH Kamap Kbizmem
Kepcemyuwi nepcoHarsira 3usiHbIH KenimipmeyiH
KadaraJiaHbl3.

blcmbik cynapObiH 2udpoxytenepiHde xudimy
Kayni 6ap.

KybblIp »xeTeri cyblKTbiKka TONTbIPbINIFAHHaH KeliH, 6acnagarbl
bICbIpMaHbl TOJbIK allblNIFaHFa AeniH 6asy allbliHbI3.

Eckepmne

CopfFbIHbIH 3/1eKMP KO3Fa/imKblIWbIHbIH Kyambl
6apbiK KUChIK, KbICBIM KYnayblH (JKYMbIC
HYKmeciHiH OoHFa Kemyi)kaMmamachbi3 emy ywiH
JXemicnece, KbI3bIn kemyodi mybIHOamybl MyMKiH.

Ko3FanTKbIL TOrbIHbIH ©MleyiMeH TYTbIHbINaTbIH KyaTThl
TEKCEPIHI3 )oHe KO3FanTKbIWThIH 3yaTTblK TaKTallacbiHAa
KepceTifnireH HoMMHanabl TOrbIMEH anblHFaH MaHAI
canbICTbIpbIHbI3. KarTa ykTenimi )xarganbliHga KanTa XXykTenimzai
TONbIK WeLlyre AeliH KbicbiMAbl KYObIp XeTeriHiH bicbipMachliH
XabblHbI3.

KOSFaJ'ITKbILIJFIeH TOKTbIH TYTbIHbINTYbIH COPfbIHbIH 8D YaKbITTarbl
icke KOCbIJ1ybIH e5iley yCbiHblNnaabl.

Copfbl KO3FanmKbIWbIHLIH MO2bIH icKe Kocy
yaKbimbiHOa KO3FalimKbIWmMbIH (hupmarnsik

makmawacbIHOa KepceminaeH mosibiK
JKYKmMeMeHiH moabl wamMaMeH asimbl pemke
OeliiH apmadsbl.

10.6 Binik ThifbI3aFbIlWbIH XKYPri3in XKaTTbIKTbIPY

Binik ThIFbI3gaFbIWbIHBIH XKYMbIC O€Ti arifjay CyMbIKTbIFbIMEH
MannaHazbl, COHAbIKTaH TbIFbl34afblLl apKbifibl OCbl
CYMbIKTBIKTbIH Kenbip MenLuepi arybiH KyTyre 6onaabl. CopfbiHbl
OacTankbl icke Kocy 6apbICbiHAA XXaHe XaFa TbiFbl3garbiw 6iniriH
opHaTy 6apbIiCblHAa aFy AeHreni KonannbiCbiHa AeWiH TOMeHaey
anabliHAa 6enrini 6ip icke KipicTipy ke3eHi Tanan etinegi. Ocbl
Ke3eHHiH y3aKTbINbIfbl NanganaHy TanantapbiHa 6ainaHbICThbl
6onapabl, AFHU NanganaHyabiH apbip earepici xaHa icke KipicTipy
Ke3eHiH b6ingipeai.

MarpanaHyabiH KanbiNTbl XXafgannapbiHaa aFaTbliH CYMbIKTbIK
6ynaHbin keTeai. HaTuxeciHae arynap 6onmainabl.

KEPOCUH TUNTEC CYMbIKTbIKTap 6ynaHbanabl, COHAbIKTaH
onapablH afybl KepHeKTi, ananga 6yn Ginik TbiFbI3garblLLbIHbIH
icTeH welfy 6enrici emec.

10.7 Bakbinay annapatypanapbiHbIH peneprii
KepceTKiTepi

Ataynbl napameTprepdid 6actanksl MeHAepiH ecenTtey
YCbIHbINab!:

e pipin gexreni (SPM gatymkTepiHiH kemerimeH)



* MOWbIHTIpEeK TemnepaTypachl (erep 4aT4nMKTep OpHaTbIFaH
6onca)

* KipicTeri )aHe LWbIFbICTafbl KbICbIM (MaHOMeTprep KeMeriMeH).

ATtaynbl kepceTKiluTepai akaynbl XyMbIC XafganbiHaa peneprik
(aHbIKTamanblK) peTiHAe kongaHyFa 6onagpl.

10.8 XKapbinbicka KopfanfaH copfbinapabl
nanganaHyfa eHrisep anablHAarbl KOCbIMLUIA
TeKkcepynep

Eckepmne

1. Tancbipbicmarbl ATEX
CbIHbINMAacMbIPbINYbIHbIH 3/1IEKMP
KO3FaJImKbIWbI XoHe COPFbIHbIH (hupMarbIK
maKkmawacbiHOa KepceminzeH caHammapfra
colikec kennemiHdi2iHe Ke3 XemkKi3iHi3.

2. CopfFbIHbIH pe3eHke 6esiwekmepi
mancsbipbicKa cali kesiemiHOi2iHe K63
JKemiKi3iHi3.

PupmanbiKk makmawaHbl Kap.

dupmanbiKk makmawaHa Kosi0aHbllambiH Kinmmi
cmaHOAapmmabl cOPFbIHbI Kypacmbipy XoHe
natidanaHy 6olibiHWa HycKaynbifblIHaH mabyra
60s1a0bI.

3. Copfrbl MeH kemekwi MmondynbAepdiH aliday
cylibIKmbIFbIMEH MOIMbIPbIIFaHObIFbIH X9He
oslapOaH aya wbiFapbiiFaHObIFbIHA KO3 XXeMmKi3).

4. binikmiH epkiH aliHanamsbIHObIFbIHA KO3
JXemiki3iHi3. XXymbic 0eHzaese2i MeH copFbi
KopnycbIHbIH apacbiHOa MexaHUKasblK
myticynep 6onmaybl Kepex.

x 5. AliHanbIM 6aFbimbIH MeKcepiHi3.

Copfbl KOpnycbiHOaFbl HYckap OypbIc aliHanbiM
6arbIimbIH Kepcemeoi.

6. Kocapnbi 6ylipnik mbiFbi30arbiwbi 6ap
copfbl0apOobl icke Kocy 6apbiCbIHOaFbl
apekemmiH Kke3ekminieiH cakmaHbI3 (back-to-
back emece tandem).

Hakmbi copfbIHbI KypacmbIpy xaHe nalidanaHy
6olibIHWa HYCKayJIbIKmbl KapaHbI3.

7. Ezep Kocapsibl mbifbi30aFbiWbl 6ap coOpFbl
maHOanbIn anbiHFaH 6osica (back-to-back),
MbIFbI30aFblW KaMepaHbIH
2epMemuKanblbIFbIH MeKCepiHi3.

8. CopFbIHbI icke Kocap afdbIHOa XdHe XYMbIC
yakbIimbiHOa copFblOa Xblibicmaynap Hemece
aKaynbIKmap XXOKMbIFbIH MEeKCePIiHi3.

9. Keneci xardalinapda coprbidaH aya
whbirapydbl opbIHOAY Kepek:

- Coprbl Gipwama yakbim nailidanaHblimMaliosbl.
- CopfbiOa aya/za3 xuHasnbin KajiFaH.

Eckepmne

Ez2ep copfbl xaHe keMeKwi MoOyslb CyMeH
monmsipblMaraH 6oJsica, aliHanbIiM 6aFbimbIH
mekKcepyae apHaJiFaH COpFfbiHbI iCKe KocrnaHbI3 —
minmi KbicKa yakbimka 0a. byn epexeHi atiHany
ycmiHOezi xxaHe Ko3FanmalmbIH
6esnnwekmepiHiH myticynepiHeH memnepamypa
apmybiH 60n10bIpMay ywiH, COHbIMEH Kamap
«KypFfak» aliHaslbIMHaH 6inik mbifbi30arbiWbIH
Kopfay ywiH, cakmay Kepek.

11. Nanganany

XKuinikti TypneHaipriwTepiMeH xxabablkTanMaraH copfblnap
6anTaynapblH Tanan eTnenai.

Manpanany Tanantapbl 15. TexHukanblKk cunammamarnap
TapayblHOa KenTipinreH.

NKE, NKGE copfbinapbiH nanganaHyablH KocbiMLIa TananTapbl,
COHbIMeH kaTap 6anTay 6onbiHWa Hyckaynap Tenkyxar,
KypacTbipy xaHe naraanaHy 6onbiHLWa HyCcKaynblKka Calikec
KocbiMwapaa kenTipinreH (KeTKi3inim XubIHTbIFbIHA Kipeai).

Bakyym xafpainapbiHAa XKapbinbicka KOpFanfaH
copfbinapabl naaanaHy Hemece copbin anyaarbl XXyMbic.

TMO4 4176 1209
TMO4 4189 1009

28-cyp. CopfblHbIH AeHreliHeH XXOFapbl OpHaTbINFaH Xyy
CYMbIKTbIFbIHBIH CUBbIMAbINbIFbIHA XanfaHfFaH Kocapnbl
Bywipnik TeiFbI3AarbilWbl 6ap copfbinap

Erep Bakyymaa Hemece copbin anygarbl XXyMbic 28-cyp.
KongaHbinaTbliH TocingepiHe apHanfaH y3aikcia Hemece Ke3HAginri
6onbin TabbinatbiH 6onca, oHAa ThiFbI3Aarbil KaMepacbiHAA XYY
CYMbIKTBIFbIHBIH AeHren 0akbinayra apHanfaH colkec )xabablfbiH
KonaaHbiHbI3. Erep 6epy cubIMAbINbIFbIHBIH XYY CYMbIKTbIFbI
TOMeH fieHrevire xeTeTiH 6onca, CopfbiHbl TOKTATYy KEPEK.

12. TexHUKanbIK KbI3MeT KOpceTy

2,2 kBT xofapsbl (eki nontocTi) Hemece 1,5 kBT xorapsbl
KipiKTipinreH xuinikTi TypneHaipriwTi copfbinapbiHbiH (NBE,
NBGE) TexHuKkanblk kKbI3MeT kepceTy Typarnbl KOCbIMLLA aknapaTt
TenkyxaT, KypacTblpy xaHe naviganaHy 60MbIHLLIA HYCKayIbIKKKa
cavikec KocbiMliaaa kenTipinreH (keTKi3iniM XubIHTbIFbIHA
Kipeni).

Eckepmne

Xymbicmbl 6acmap anodbiHOa 31eKmp
JKeniciHiH aXblpambinFaHObIFbIHAa KO3
JKeMmKI3iHi3.

Anekmp KopeziHi{ ke30elicoK KoCbly
MyMKiHOi2iH 60n10bIpmMay Kaxem.

12.1 Copfbl
COprI TeXHUKanbIK KbIBMET eTynep,u,i Tanan etTnengi.

12.1.1 BinikTiH MexaHuKanbIK Tbifbl3Aafrbillbl

BinikTiH MexaHukanblK Tbifbl34arblbl TEXHUKAbIK KbI3MEeT
eTynepai Tanan eTneni )XaHe XbINbICTayCbl3 XXYMbIC iCTENAi.
Erep TypakTbl apTThlpblnaThlH afy TyblHAAWTLIH 6ornca, GinikTiH,
MexaHuKanblK Thifbl3AafbllblH TE€3 apafa Tekcepy Kepek.

Erep cuipraHay 6eTTepiHae akaynap 6ap 6onaTtbibiH 6onca,
MexaHuKanblK Tbifbl3Aaynapabl TyTac anmacTbipy kepek.

BinikTiH MexaHuKanbIK Thifbl34arblWbl 6T€ YKbINTbl Kapayabl
Tanan eteai.

12.1.2 CanbHUKTI TbIfbIH

CanbHUKTI KbICKbILUTbI ThIfbIHbIH CYMbIKTLIKTbIH 6ip 6eniri 6inik
NeH TbIfbI3AarbILWLTEI Mainaybl kepek 6onFaHabIkTaH, icke Kocy
yakbITbIHAA KaTTbl TapTbiNIMaybl KEpPeK.

CanbHUKTI Kopan NeH KbICKbILL ThifbIH COPFbl OybIHAAPbIHA XETKEH
yakblTTa CanbHUKTIK TONTLIPY XYMbICbIH @askTanfaH gen
ecenTteyre 6onaabl. XbinbicTayabl peTTey KbICyMeH Xy3ere
acblpbinagbl. Mannayabl yHeMi KaMTaMachl3 eTin OTbIpy YLUiH,
canbHUK Hemece Binik rmnb3ackiHblH 3akbIMAAHYbIH
6onpbipmayfa MyMKiHAIK 6epeTiH canbHUKTEH yYHeMi BipHelue
TaMmLUbl afbin TYpYybl KEPeK.

MwuHyTbIHa yCbiHbINaTbIH MoHAepi 20-gaH 40-ka geniHri
TamLbinapsbl.

Erep canbHukTeri afrynap Teim ken 6onaTtbiH 6onca, an KblCKbIL
TbIFbIHABI @pbl Kapaw TapTy MyMKiH 6onmaca, canbHUKTI
aybICTbIpy kepek. bernliekTereHHeH KeliH, 6inik rmnb3achbiH,
Kamepa MeH CanbHUKTI XYbIHbI3, onapAa 3akbiMaaHy i3aepiHin
XKOKTbIFbIH TekcepiHi3. HakTbl aknapattel Grundfos-taH anyra
bonagsbl.
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12.2 KpoHwTenHaeri MOMbIHTIPEKTi mannay

12.2.1 KoHCUCTEHTTiK Mannaybl 6ap MOMbIHTIpEKTep

TypaKTbl KOHCUCTEHTTIK Mannaybl 6ap MoWbIHTiperi 6ap
copfbl

TMO04 4771 2009

29-cyp. TypakTbl KOHCUCTEHTTIK Manaybl 6ap xabblk
MOWBIHTIPEKTI MOMbBIHTIPEK KPOHLUTENHI

Erep MOMbIHTPEK KPOHLUTENHI MancayblTTapMeH Hemece ManblH
TypakTbl AEeHTeNniHiH XynecimeH xababikTanmaraH 6onca,
MOWbIHTIPEKTEP TYPaKTbl KOHCUCTEHTTIK Malibl 6ap KillKeH Lwaprbl
MoOVbIHTIpekTep 6onbin Tabbinaawl. KilkeHe wapnbl
MOWbIHTIpEeKTep 6apribik pecypc Ke3iHae TEXHUKanbIK Kbl3MeT
eTynepgi Tanan etnengi. NangananygbiH TMiMAi xxafgannapbiHga
MOWbIHTIpEKTEpP pecypchl WwamameH 17 500 )xymbIC caFaTbiH
kypanabl. Ocbl Mep3im 6Ty 6apbICbiHAa MOWBIHTIPEKTI anMacTbIpy
Kepek.

Xapmbi xbinda 6ip pem mymac icmik
KemeziMeH MolbIHMipekmepiH mekcepiHis.

MoUlbiHmipek KpoHwmMmeUHiHiH amaynbl muni
ywiH SPM kemezimeH Qipin deHeeliH enwey
Kapacmabipbl/IMaFaH.

KoHcucTeHTTik Maiinayfa aoHanfaH aBToMaTTbl MancaybIThl
6ap copfbl

i

TMO04 4328 1409

30-cyp. KOHCUCTEHTTIK Mannayfa apHanfaH aBToMaTThbl
MancaybITTapbiMEH MannaHbITbiH allblK POMUKTI
KoHe pagmanbai-TipeKkTiKk MOMbIHTIPEKTI
KpOHLWTeWHAep (Mannay naTtpoHAapbIMeH).

Erep copfbl aBTOMaTTbl MaicaybITTapbiMeH xabablKkTanfaH
6onca, MOMbIHTIpEKTEpAEri KOHCUCTEHTTIK Mannay YHeMi
aHapbin Typaabil.

ManpanaHygblH TMIMAI XaFqannapbliHAa MONbIHTIPEKTEP pecypchl
100 000 xymbic cafFaTbiH kKypanabl. Ocbl Mep3iM eTKeH Kesae,
MOWbIHTIpeKTepai anbipbacTay kepek. 15.1 TexHuKkabIK Kbiamem
Kepcemyze apHalifaH XubIHMbIKmap TapayblH kap.

>KaHa monbiHTipekTep Grundfos TexHukanblk TanantapbiHa
CoNKeC MaiMeH TONThIPbINYbl KEPEK.

MolbiHmipekmep KyliH meKkcepy yuliH,
molibiIHmipek kpoHwmeliHiHe SPM dam4uziH

Kosi@aHa ombIpbIn, dipin eHaeliH xyueni
mypOe enwezeH xeH. 9.9.1 fipin deHzeli
mapaybIH Kap.
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KoHcucTeHTTiK Marnayfa apHanfaH aBTomaTTbl MancaybIT.
CaliicaybiTTbl 12 aniga 6ip peT aybICTbIpy KEPEK.

ABTOMaTTbl MancaybITbl aybICTbIpyAbl OpblHAAY GapbiCbiHAA eCKi
Hemece apTblK Maibl O YLUiH XXyMbIC 6apbicbiHAaFbl Gip
cafaTTarbl KPOHLUTENH TyBiHAeri afbl3y CaHplnayblH allblHbI3.
Grundfos LAGD 125/HP2 tuningeri SKF SYSTEM 24 mavicaybiTbl
YCbIHbINaAbI.

Herisri cunatrama

Koabl K2N-40
NLGI (§9ﬁbmu.|a KOHCUCTEHLUSA 2.3
neHreni
KotonatkpiLu MonumoyeBuHa (di-urea)
Baszanblk man MwuHepangbl
XKymbic Temnepatypachl ot —40 go 150 °C
Tamwbl TyCcy TemnepaTtypachl 240 °C
npu 20 °C:

ThIFbI3ObIK 0,85 — 0,95 r/lcm®

BaszanblK Manh TYTKbIPNbIFbI

40 °C 96 mm?/c

100 °C 10,5 mm?/c

CaHbl ©OHiM Hewmipi

2 x LAGD 125/HP2 96887371

Op mypii Koronamgbiwmapsi 6ap
KOHcucmeHmMmMmiK malnaybiH ewKawaH
apanacmeipMaHbI3, Mbicasibi Maltiobl
JXemki3ywimeH KkeHecnel, Hampul Maunaybl
6ap Kylima Hezizdezi mal. MuHepandbi maliobl
Hasap CuHmMemukanbiKneH ewkKawaH
aypapbiHbi3| @apanacmeipmanbi3. Keli6ip malnay
mMamepuandapsl ylinecimdi, anaiida eki malnay
MamepuanodapbiHbIH yUnecimoiniziH 6aranay
6apbiHwa Kypdeni. MolibiHmipekmezi malidbi
alibipbacmay 6apbicbiHOa yHeMi 6acbIHOa
KosndaHblnFaH munmezi MaliObiH ©3iH
KOJ10aHbIHbI3.

12.2.2 Mainbl mannaybl 6ap MOMbIHTIpeKTep

\

Tl

= A

TMO4 4329 1409

31-cyp. PonukTi xeHe Mannbl mainaybl 6ap Kkocaprbl
paananbAi-TipeKTiKk MOMbIHTIPEKTI KPOHLUTEWH

ManpgananyablH TMiMAI XaFaannapbiHAa PONNKTI XXaHe Kocaprbl
pagvanbAi-TipekTik MoblHTipekTepiHiH pecypcbl 100 000 xyMbic
caraTtblH Kypanabl. Ocbl Mep3iM eTKeH Ke3ae, MOMbIHTIpeKTepai
anbipbacTay Kepek.
MoubiHmipekmep KyUiH mekcepy ywiH,
MolbIHMipek kpoHwmeliHiHe SPM damyuziH
KondaHa ombipbin, Oipin deHaeliH xyueni
mypde esnwezeH xe6H. 9.9.1 fipin deHzeli
mapaybIH Kap.
MowbIHTipekTep MUHepanabl MabiMeH MannaHaabl.

Mawgbl anbipbacTay ke3eHainir MeH Tanan eTinreH man kenemi
TOMeHAe KepCeTiNnreH.



MangbiH
GacTankbl
aybICTbIPbINYbI

ManabiH Ke3eKTi
aMblpbacTanybl

MownbiHTipek
TemnepaTtypachl

70 °C-re pemiH Opbip 4400 carat
70 °C-peH

90 °C-re nemniH

400 cafaTTaH KeWiH )
Op6ip 2200 caraT

)KanFaCTblprlLLl

6inik guameTpi MaiiaeiH Xybik

Mo#nbIHTpeK TUnNi X
menuwepi [mn]

[Mm]
PonukTi xxeHe 42 850
pagvanbi-TipekTik 48 1700
MOWbIHTIpEKTEP 60 1350

Manabl anbip6acTtay

KeseH opekeTt

KongaHbinfaH Mangpl )KuHayfFa apHarnfaH biHFannbl
1 CUBbIMABINBIKTbI MOMBIHTIPEK KPOHLUTENHIHIH acTblHa
OpHanacTbIpPbIHbI3.

XenpgeTkil caHblnayblHbIH ThIFbIHBIH/KYHO
2 CaHblnayblHbIH XXoHe afbl3y CaHblNayblHbIH ThIFbIHbI
Gypan 6ocaTbiHbI3.

MoWbIHTipEeK KpOHLWTEWNHIH 6ocaTKkaHHaH KeWiH, afFbl3y
3 CaHblnayblHbIH OPHbIHA OPHATBIHBI3 XXaHE XaHa
MaWblH KyibiHbI3. 8.8.2 TapayblH Kap.

XKymbic yakbimbiHOa yw atida 6ip pem malidbIH
deHzelliH meKcepiHi3, Kaxemminizine Kapati

maliobl ycmen KylibiHbi3. MalidbiH OeHzaeli

YHeMi Kapay mepe3eciHeH KepiHin mypybl Kepek.

Shell Omala 68 Heri3ri cunattamanapbl

TyTKbIPNbIK MapKachl 68
AGMA EP TpaHcMuccuanblik MaiablH MapKachl 68
Ecki mapka AGMA 2EP
TYTKbIPNbIFbI:

40 C 6apbicbliHaa 68 mm?/c
100 C GapbicbiHAa 8,8 mm?/c
TyTaHy HykTeci, COC, °C 207
AfFbIMObINbIKTbI XOFaNTy HykTeci, °C -26

12.3 XKabablKk MOHUTOPUHTI

Keneci napameTpriepi anta canblH LWeLin any ycbliHbiNaabl:

* Jipin gexreni (SPM gatumkTepiHiH kemerimeH)

*  MOWbIHTIpEK AaT4mKTepi (erep AaTyvk opHaTbinFaH 6onca)

* KipygerixaHe WbIfyaafbl KbiICbIM (MaHOMeTpriep KeMeriMeH)

Hemece KbI3MeT KepceTyiHiH BekiTinreH xxocnapbiH cakTay.

12.4 dneKkTp KO3FanTKbllWbl
OnekTp KO3FanTKbILWbIH XblNbiHa 6ip peT Tekcepin oTbipy Kepek.

JanbIKTbl )xenaeTyai kKamTamachi3 eTy YLiH, anekTp
KO3FanTKblLWbl Ta3a 6onybl kepek. CopfbiHbl TO3aHAbI YA-Kanaa
opHaTy 6apbICbiHAA OHbl YHEMI Tasanan XXaHe TeKcepin OTbIpy
Kepek.

12.4.1 Mawnnay
OneKTp KO3FanTKbILWTapPbIHbIH MONBIHTIPEKTEPI

132 peniHri TUNTIK enwemaepaeri anekTp Ko3fanTKblWTapbl
6apnblK KbI3METTiK Mep3iMiHe KOHCUCTEHTTIK MannayMeH
TONTbIPbINFAH XoHe TEXHUKarnbIK KbIBMET KepceTyai Tanan
eTNenTiH MOMBIHTIPEKTI XXMHaKTanfaH MOMbIHTIPEKTIK
TopanTapMeH Koca OTbIpbIN XeTKi3ineai.

132 apTblK TUNTIK enwemaepaeri MOMbIHTIPEKTEP KO3FanTKbILWTbIH
3yaTThblK TaKkTallacbiHAA KOPCETINreH Hyckaynapfa cankec
MarnaHybl Kepek. ONeKTp Ko3fanTKbllbIHAH MangblH afybl
MYMKiH. KOHCUCTEHLMANBIK Manayfa TeXHUKanblK Tanantap:
12.4.2 MolbiHmipekmepdi matinay 6esnimiH Kap.

12.4.2 MoubIHTipeKkTepAai mannay

Keneci cunattamanapsl 6ap Kyto KOHCUCTEHTTIK Marnaybl

KonAaHbInybl Kepek:

* NLGI 6oibiHWwa 2 Hemece 3 CbIHbIObI.

* Gasanblk Man TyTKblpnbiFbl: +40 °C 6apbicbiHaa 70-TeH 150
neniH.

* TemnepaTypa AvanasoHbl: y34iKci3 )KyMbiCc 6apbicbiHAa
-30 °C-geH +140 °C peitiH.

12.5 JlacTtaHfaH copfbinap

Ezep copsbl KOHObIpMachl OeHcaynbIKKa

Hazap 3UsAHObLI HeMece Ykl CylbIKMbIKMapob!
3YAAPLIHBIS| aydapkin Komapy ywiH KondaHbinFaH 6osca,
6y/1 KOHObIPFbI 1acMaHfaH pemiHde Kapanaosbl.

Byn xafgannappa TexHukanblk Kbl3MeT kepceTynepre apbip
Tancelpbic 6epyae ayaapbin KoTapy CyMbIKTbIFbl Typanbl HaKTbl
aknapaTTapabl epTepek YCbIHY Kepek.

Erep myHaan aknapaTTap yCbiHbINIMaFaH XafgannapbliHaa
Grundfos dpmpmachkl TexHukanelk KelaMeT kepceTyaeH 6ac TapTa
anagsbl.

dupmara KoHAbIpMaHbl kaiTapymeH 6annaHbicTaFbl MyMKiH
6onaTblH WbIFbIHAAPAB! XXOHENTYLi KeTepeai.

12.6 TexHuKanbIK KbI3MeT KepceTy/Kapay
TemeHOez2i mekcepynep miHOemmi
TexHuKanblK KbI3aMem KkepcemyOdiH xepainikmi

2paghukanapbl amaysnbl mekcepynepae
Kambicmbl 6acbIMObIbIFbI 60/1YblI MYMKIH.

1. Binik TbIfblI34afblLUbIHbIH XX9HE KOMEKLi MOAYNbAEPiHIH
OYPbICTbIFbIH KYH CallblH TEKCepy.

2. Opbip anTa cavibiH MannaHybl MEH MOWbBIHTIPEKTEP LYbIbIH
Tekcepy. Erep molibIHTipekTepae To3y 6enrinepi TabbinFaH
6ornca, MoWbIHTIpEKTepiH arbipbacTay kepek.

3. Opbip TepT anTa cawblH MydTaHblH pe3eHke benikTepiH
TEeKcepiHi3.

Erep onappa To3y 6enrinepi 6ankanfaH 6onca, onapabl
anblpbacTay Kepek.

4. Opbip KypacTblpbinFaH pe3epBTi COpFblHbI KAbineTTiniriH
KamTamachl3 eTyiH Kongay yLiH, antacbiHa 6ep peT KocbIn
OTbIPY KEPEK.

5. TereypiHai Hemece Xyy XyWecCiH KemMeKLi Moayni
©HAipYLUICIHIH YCbIHbICTapbIH cakTal OTbIpbIM, XblrbiHa 6ip peT
MYKUSATTbI TYPAE XblfbiHa Bip peT XybIn OTbIpy KepeK.

13. lcTeH whbiFapy

- NKE, NKGE copfbinapblH naiganaHyaaH WbiFapy YLiH, XXeninik
axKblpaTKbIWThl «AXblpaTblfiFaH» KyWiHe ayblCTbIpy KEPEK.

- NKE, NKGE copfbinapblH axbipaTy YLUiH, COPFbIHbIH anablHfbl
naHeniHaeri cankec TynMeHi 6acbiHbI3.

HakTbl aknapat any yLuiH, ceiikec copfblfa Tenkyxar, KypacTtbipy

XoHe nanganaHy 60MbIHLLA HYCKayIbIKKa KOCbIMLIIAHbI KapaHbI3.

XKeninik axblpaTKblLLKa AeRiH 6apnblk NeKTPRik Xeninep yHemi

KepHey acTbiHAa 6onaabl.

CoHAbIKTaH ke3aencok Hemece caHkuusinaHbaraH xabablk

KOCBINbIMbIHbIH, @nAblH any YLiH, XXeninik axblpaTKbIWTbl 611okTay

Kepek.

14. TemeH TemnepaTtypanapgaH Kopfay

Erep copfbiHbIH TOKTaybl y3ak ke3eHaepiHae ToMeH
TemnepaTtypanapablH 9cepiHiH kayni 6ap 6onca, oHga copfbligaH
XeHe aBTOMaTuka 6rorbiHaH CyMbIKTbIFbIH TOriN TacTay Kepek.
CopfblaaH argay CyMbIKTbIFbIH TErin Tactay yLwiH, bypaHgansi
ThIFbIHAbI AFbITY Kepek. 25-cyp. kap.
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15. TexHukanblK cunatTamanap

KipikTipinreH xuinik TypnengipriwutepimeH copfbinapbiHbiH (NKE,
NKGE) kocbimwia TexHukanblk gepektepi TenkyxxaT, KypacTbipy
XoHe nanganaHy 6ovblHLIA CalikeC HyCKayrnblKTa KenTipinreH.

AnekTp KababIKTapbIHbIH AepekTepi
OneKTp KO3FanTKbIWTapbIHbIH 3aybITTblK TAKTAWACbIH KapaHbl3.

ObIObICTLIK KbICbIM AeHreni

CopfbinapablH OblObICTbIK KbICbIMbIHbIH AeHTreni 2-KkocbiMwada
kenTipinreH. lepektep MG, MMG, Siemens xaHe TECO anekTp
KO3FaNTKbILWTbI COpFblnapfa KongaHbinaasl. KepceTinreH MmeHaepi
ObIObICTBIK KbICbIMbIHBIH, MEWIIHLLE XOFapbl AeHreni 6onbin
Tabbinaabl.

ManpanaHy TananTapsbl

KipikTipinreH )wninikTi TypneHgipriwTi copfbinapbiHbiH (NBE,
NBGE) naviganaHyablH KocbiMLLa Tanantapbl Tenkyxar,
KypacTbipy xaHe nanganaHy 60MbiHLLIA HyCKaynblKka Calikec
KocbiMwaga kenTipinreH (KeTKi3inim XubIHTbIFbIHA Kipeai).

Icke Kocy/TokTaTy

M.x. icke Kocy caHbl/caF

Meican: 1.1 kBT anekTp Ko3fanTtkeilwTapbl 6ap coprbinap, IE2 MG:
Erep copfbl TeHi3 geHreniHeH 4750 m BumikTikTe opHaTbINca,
XYKTeMe HoMuHanabl kKyaTeiHaH 88 % apTtnaybl kepek. KopliaraH
opTaHbIH 75 °C TemnepaTtypachbl 6apbiCbiHOA 3MEKTP
KO3FanTKblWbIHA TYCETiH XYKTIMi HOMUHanNAbl KyaTbiHaH 78 %
apTnaybl Tic. Erep Ko3ranTKbll KopLuaFaH opTaHblH, 75 °C
TemnepaTypacbl 6apbiCbiHAAFbl TEHi3 AeHreniHeH 4750 m
GuikTikTe opHaTbINFaH 6onca, HoMuHanabl KyatbiHaH 88 % x

78 %=68,6 % apTblK )XYKTEMEMEH 3NEKTP KO3FanTKbILLbIHbIH
XXYKTeMeciH nanganaHyra 6onmangbi.

Anpay cyMbIKTbIFbl TEMNepaTypacbiHblH AMana3oHbl

-25 °C-peH +140 °C-re gemiH

Aypapebin KoTapy CyMbIKTbIFbIHbIH MENIiHLLE XOfFapbl
TemnepaTypachl COpPFbIHbIH 3aybITTbIK TakTallacbiHAa
kepceTinreH. MyMkiHAiK TeMnepaTypacbiHbIH Auana3oHbl
TaH4anbin anbliHFaH Ginik TbiFbl3garblLbIHbIH TUNiIHE GannaHbICTbI
6onaabl. EN-GJL-250 wolbIHbIHAH )acanfaH Kopnyc, copfblnap
YLUiH, XXeprinikTi HopmManap MeH epexernepre canaygapbin KoTapy
CYMbIKTbIFbIHLIH TemnepaTtypachl +120 °C wekTenyi MyMKiH.
KeTepiHki TeMnepaTtypanbl CynbIKTbIKTbl aiaay 6apbicbiHaa
COPFbIHbIH LLIOWbIH BenwekTepiHiH 3akbiMAaHybliH 6onabipmay
XoHe Binik TbiIFblI3AafblLLbIH 3aKbiMAaybl MYMKiH 6onaTbiH

TunTik MontocTep caHbl KaTTbINbIK T.\(:?bIH‘bIH LeriHAiCiHiK Kynaybl yLiH, cTabunusaunsnbik
enwem 5 2 o eHAey Xyprisinyi kepek.
56-71 100 250 350 )Kan_lnblcxa KOpfarnfaH copfbinapaa angay cymblKTbIFbIHbIH
MelniHLLe XoFapbl Temnepartypachl
80-100 60 140 160 Cuii -
YMBIKTBIKTbIH, MEWMIHLLE )XOFapbl TemnepaTypachl CbiHbIN
112-132 30 60 80 TeMmnepaTypackl MeH 6inik Thifbi3AarbIlLbIHA 6aNNaHbLICTLI.
160-180 15 30 50 - -
BeTiHiH MenniHLe xofapbl
200-225 8 15 30 TemnepaTtypanblK CbiHbIMN Temnepartypachbl
250-315 4 8 12 [°C]
355 4 6 8 T 450
T2 300
KopluaraH opTaHbIH TeMnepaTypachl XXaHe TeHi3AeHreniHeH
GuikTiri T3 200
KopliaFaH opTaHblH TemnepaTtypachl XoHe TeHi3 AeHreniHeH T4 135
OWiKTiri onap MOMbIHTIpEKTEP MEH OKLlaynay XynheciHe acep T5 100
eTeTIHAIKTEH 3NeKTP KO3FanTKbILTapbIHbIH KbI3METTIK Mep3imiH T6 85

aHbIKTaWTbIH MaHbI3abl hakToprap 6onbin Tabblnagbl.

Erep KopluaFaH opTaHblH TeMnepaTypachl YCbiHbINFaH MeniHwe
XOFfapbl Temnepatypa Hemece TeHi3 AeHreniHaeri menniHwe
OFapbl TeMmnepaTtypajaH aptaTbiH 6onca (32-cyp.), Ko3FanTKbiL
TOMEH TbIfbI3[blK CangapblHaH XaHe oCblFaH GannaHbICTbI
TWIMCI3 cankblHOaTbITyMeH 6ainaHbICTbl TOMbIK TUENMEYi KEPEK.
OcblHAan xafgara YiKeH LWbIFbIC KyaTbIMEH 31eKTp
KO3FanTKbILbIH KOnAaHy Kepek (kanTa bipFakTbl aNeKTp
KO3FaNTKbILLbI).

P2
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1000 2250 3500 4750 m

TMO4 4914 2209

32-cyp. KoplwaraH opTaHblH TeMnepaTypacbiHaH XaHe TeHi3
AeHreniHiy OunikTirineH 6annaHbICTbl KO3FanTKbILWTHIH
MeWniHLWwe Xofapbl KyaThbl

LWapTTLI Genrinep

Alk. CunaTthbl

0,25 — 0,55 kBT anekTp ko3fanTkbiwTapbl MG

0,75 — 22 kBT anekTp KosranTkblwTapbl MG (IE2/IE3)
0,75 — 450 kBT anekTp Ko3fanTkbiwTapsl MMG-H (IE2)
3 0,75 -462 kBT anekTp Ko3fanTkbllwTapbl Siemens (IE2)
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TemeHzae cbidbaga 6inik ThiFbI34aFblLLbIHbIH TeMNepaTypachiHbIH
apTybl MeH argay CyMbIKTbIFbIHbIH MEWMIHLLE XOFapbl
TemnepaTypacbiHaH kabaTTanatblH copfbl 6eTiHiH MelniHwe
)KOFapbl TemnepaTtypachl KenTipinreH.

TI[°C]

1 Copfbl BeTIHIH MelniHLLe
XKOFapbl TeMMnepaTypachl

- DNk TbifbI3AafbILLbIHAAFbI

TemnepaTtypaHblH apTybl 5

(Grundfos ecenTenreH) 3

©

o

Lo ‘l . <——AWay CyMbIKTbIFbIHBI e
Temnepatypacsl g

33-cyp. BeTiHiH MenniHWwe xofapbl TeMnepaTypacbiHblH ecebi

Copfbl OeTiHiH MenniHwe Xofapbl TemnepaTypacbl MenniHwe
XOFfapbl Temnepartypanslk CbiHbINTaH 5 °C TeMeH 6onmMaybl kepexk.
Alifay CyMbIKTbIFbIHBIH MeVMiHLE )XOFapbl TemnepaTypacbl MeH
TemnepaTypachiblK CbiHbIObI COPFbIMEH XeTKi3ineTiH
epekwenikte 6epinrex.

Epekwenik kewipmeci Grundfos-neH Tipkeneai xeHe COPFblHbIH,
durpmanblk TakTawacbklHA4arbl ©HIM HOMIPI MEH CEpUSNbIK
KeMiprepiHiH keMeriMeH calikecTeHAipine anagbl.

Model| A196689648 P2 07 02 0001

34-cyp. Mogeni, eHiM HeMmipi, eHAIpIC OPHbI, anTachkl XoHe
XblIbl, CEPUATBLIK HOMIPI



Eckepmne

CopfbIHbI epekuweslikme KepceminzeH
MaHOepdeH acambiH meMmnepamypachbl
6apbicbiHOa natidanaHyra 6osmaliosbl.
Kayincizdik mexHukacbl 60lbIHWa
HycKaynapObl cakmamMay COHbIMEH Kamap
3aKbIMHBIH OPHbIH MoaimbIpy 6olbiHWa
Kenindik MiHdemmemesiepiH xoroFa anbin
keneoi.

Ezep epekwenik ok 6onamsbiH 6oJica, aliday

cylibIKMbIfbIHbIH MeUJliHWe oFapbl
memnepamypachbl mypaJsbi aKnapam ywiH,

Grundfos ekindiziHe Xy2iHiHi3.

Ezep copfbl epekwesniikme kepceminzeHze
KaparaHOa, aca XoFapbl meMnepamyparnbl
cylibiIKmbIKMbI NalidanaHybl kepek 6o1ambiH
6osca, Grundfos ekindiciHe xy2iHiHi3.

EH XOFapfbl XXYMbIC KbICbIMbI

EH >xofapfbl )KyMbIC KbICbIMbI
(KkpICbIM aTMOChepanbiKTaH Xofapbl)

— Copfblaafbl KbICbIM

TMO04 0062 4907

— KipicTeri KbicbiM

35-cyp. Copfblgafbl KbICbiM

Copfbl KipiciHaeri KbiICbIM coMachkl MeH Hengik 6epinic
6apbICbiHAAFbI COPFbIHBIH KbICbIMbl COPFbIHBIH KOPMCYChl
ecenTenreH MeunrniHLwe Xofapbl MyMKIHOIKTEri )KYMbIC KbICbIMbIHaH
(p) yHemi TemeH 6onybl Tric. XKabblK biCbipmara XXyMbIC 6acnaHbiH
MeWniHLLEe XXoFapbl KbiCbIMbIH 6epepi.

Kipyaeri MmeiniHwie TOMeH KbICbIM

Copblin anyabiH MelniHwe TeMeH KblCbiMbl 6apbiCbiHAa
KaBuUTaumMsa TyblHAamayblH kafgaranay kepek. KaButauums keneci
Xarpannapaa TybliHAaybl MYMKiH:

+  CyMbIKTbIK TEMNEpaTypachl Xofapbl.

* LbIFbIC COPFbIHBIH HOMUHANAbI WhIFbICBIHAH €48YiP XKOFapbl
(’>KYMbIC HYKTECI COPFbIHbIH CUNaTTaMacbliHbiH OH GerniriHae
opHanacka).

» Copfbl aygapbin KOTapy CyMbIKTbIfbIHbIH AEHIEMiHEH XOFapbl
OopHaTbIIFaH.

» Copbin anyablH Konancbi3 xargannapbl (Y3blH KyObIp xxeTeri
Hemece OyrygiH xaHe 6acka aa XeprinikTi
XapcblnacTblKTapAblH Ken caHbIMeH KyObipxeTeri).

* TemeH XYMbIC KbICbIMbI.

Kipyaeri merniHLue xofapbl KbiCbIM

Copfbl KipiciHAeri KbicbiM comachkl MeH Hengik 6epinic
B6apbicbiHAaFbl COPFbIHbIH, KbICbIMbl COPFbIHBIH KOPMCYChI
ecenTenreH MeuniHLIe Xofapbl MyMKIHAIKTEr )KYMbIC KbICbIMbIHAH
(p) yHeMi TeMeH 6onybl Tuic. XKabblk bicbipmara XyMblC 6acnaHbiH
MeWniHLLE XoFapbl KbiCbIMbIH 6epepi.

Me#niHlie TOMEeH WbIFbIH

Copfbl xabblk TereypiHgi knanaH 6apbicbiHAa copfblaa
Temnepartypa keTepinim, 6y Ty3ineTiHAIKTEH, XyMbIC icTemeyi
Kepek. byaaH e3re )yMbIC AGHreneriHiH 3p0o3MachiHa XaHe
MOWBIHTIpEriHiH, 6inik canbHUKTEPi MEH MexaHuKanblK
ThIfbI3AafblLUbIHbIH KbI3METTiK Mep3iMiHiH KblCKapyblHa anbin
KeneTiH kepHey Hemece 6inik acepiHeH Ginik 3aKkbiIMAaHybl
MYMKiH.

TypakTbl LWbIFbIH MENIiHLLE XOFfapsbl WhiFbICTaH keM gereHae 10 %
6onybl kepek. BepinicTiH HOMMHaNAbl MaHi 3aybITTbIK TakTalwaaa
KepceTinrex.

Me#niHLue xoFapbl WbIFbIC

MewniHLwe xofapbl WbIFbIC apTnaybl kepek, enTnereHge
KaBUTaLMSI MEH KalTa XXYKTeMe TyblHAay Kayni TyblHAaybl MyMKiH.

MewniHwe xofapbl WbIFbICTbl COPFbINApbIH HE XXYMbIC

cunaTTaManapblH CbiHay XaTTamanapblH KofnAaHa oTbIpbin, He
copfbiHbl TaHAay 6apeicbiHga Grundfos Product Center kucbik-
cunatTamanapbiHblH kKeMerimeH ecenTtenyi kepek, 36-cyp. Kap.

H NBG £0.32.160/163, 50 Hz
(m) Pumped liquid = Water
Liquid temperature = 20 'C
Density = 1000 kg/m?®
28 3
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36-cyp. MenniHwe TOMeH XoHe MensiHLIe Xofapbl WbIfbIHAbI
KepceTyimeH BepinreH mbican
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(Z)) emiecey

Binik Tbifbi3garbilbl

BinikTi MexaHukanbIK Tbifbi3aafbIL

EKi Herisri MiHAeTTep YLWiH, TbIfbI34afFbILThIH )XYMbIC Anana3oHbl:

CyAbl HeMecCe carnkblHOaTaTblH CylhblKTblKTbl aypapbin KoTapy.

0 °C xeHe ofaH apTbik TemnepaTypa 6apbiCbiHAA XYMbIC YLUiH
ThIFbI3JayHeri3iHeH Ccyabl ayaapbin KoTapy YLWiH can kenegi, con
yakbiTTa 0 °C TemeH TemnepaTtypagarbl XYMbIC YLUiH TbIfbI3[AbIKKa
cankblHAaTaTblH CYMbIKTbIK apHarnfaH.
EckepTne: Tbifbl3gafbllLThl MENNiHLWE XOfFapbl TeMnepaTypa MeH
KbICbIM BapbICbiHAA NaganaHyfa yCbiHbIC XXacanmangbl, MyHaan
Xarganga KblIaMeTTik Mep3imi Kbickapabl XXaHe Me3ringik Wwybin
TyblHAAYbl MYMKIH.

Binik Thifbi3AafblWbIHbIH AnamMeTpi, MM NB, NK ig’ 48 55 60
d5 [mm] NK 242 42 48 60
Tun TbIFbI3Fay PeseHke Ko Temnepatypa EH TemeHri KbiCbiM
GeTi AnanasoHbl [6ap]
AQ1 EPDM BAQE 0°C—peH +120 °C peniiH 16 16 16 16
AQ1 FKM BAQV 0 °C — peH +90 °C geiin 16 16 16 16
PeaeHxe cnbdOHAbI BQ1 EPDM BBQE 0°C—peH +120 °C peniin 16 16 16 16
ThifbI3aafrbiw. B Tuni, BQ1 FKM BBQV 0 °C — pgeH +90 °C peMiin 16 16 16 16
U TeHrepimaenmereH. Q1B EPDM BQBE 0°C —peH +140 °C peniin 16 - - -
Q11 EPDM BQQE 0 °C — geH +90 °C pewiH 16 16 16 16
Q11 FKM BQQV 0 °C — peH +90 °C pewiH 16 16 16 16
PeseHke cunbdoHabI Q1Q1 EPDM GQQE -25°C-peH+90°C pgenin 16  16* 16* 16*
ThIfbl3gafblll. B Tuni,
TEHrepimaenme, . Q1Q1 FKM GQQV  -20°C - pgeH +90 °C geliin 16 16*  16* 16*
KiLipenTinreH xxymbic 6eTi.
Q1A EPDM AQAE 0°C —peH +120 °C genin 25 25 25 25
e AiHanbim caTi GepyaiH KaTThi Q1A FKM AQAV 0°C—pen+90°Cpenin 25 25 25 25
XXYNecCiMeH TeHrepimaenmerex Q11 EPDM AQQE 0 °C — peH +90 °C peiin 25 25 16 16
i WBIFBIPLIBIKTBI THIFBISAAFBIL. A Q1Q1 FKM AQQV 0 °C — geH +90 °C peitiH 25 25 16 16
UMK, TEHrEpIMACMEreH. Q1Q1 HNBR  AQQX  0°C-paen+90°Cpeiiin 25 25 16 16
Q1Q1 FFKM AQQK 0 °C — pgeH +90 °C peiH 16 16 16 16
AQ6 FXM DAQF 0°C —peH +140 °C peniin 25 25 25 25
a ATMOChEpa KaFbIHaH Q6Q6  EPDM  DQQE 0°C-pen+120°Cpeiin 25 25 25 25
CepIMNeMEH TeHrepiMasnreH Q6Q6 FKM DQQV  0°C-gen +90 °C peiiin 25 25 25 25
LWbIFbIPLUBLIKTBI ThiFbI3aarbiw. D
e Tvni. Q6Q6 HNBR DQQX 0°C-—peH+120°C geitin 25 25 25 25
Q6Q6 FFKM DQQK 0°C—peH +120 °C peniin 25 25 25 25
*60 °C apTblk emec
CanbHUKTI Kopan
Koabl Temnepatypa AnanasoHbl M.X. KbicbIM [6ap]
CankblHAATKbILICHI3 iLLKi ThIFbI3AafbILL CYyMbIKTbIFbI 6ap canbHUK SNE
CankbIHAATKbILCHI3 iLLKi ThIfbI3A4afblll CYMbIKTbIFbI XKOK CanbHUK SNO -30 °C-geH +120 °C geiiin 16
CankbIHAATKbILICHI3 ThifbI3Aafbill CYMbIKTbIFbIH KyLTen 6epyi SNF

6ap canbHUK
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16. AKaynbIKTbIH angblH any XXaHe ot

Eckepmne

Knemmanbik Kkopanmabl wewin any xaHe copfFbl 6esiwekmey andbiHOa KOPeKMiH axbipamblFaHObIFbIHA KO3
JKemkKi3y Kepek XXaHe OHbIH Ke30eliCOK KOCbI/bIN KemmneyiHiq andbiH any ywiH wapanap Kabblinday Kepek.

Akaynbik Ceben Xoto agicTepi
a) Kopek kaTe kocbinFaH (2 dasa). Kopek KOCbINbIMbIH TEKCEPY XaHe XeHaey
b) AfHANBIMHBIH KaTe BarFkiThl, KopekTeyLui anekTp eniciHiH, exi chasacblHbIH
KOCbINbIMbIHBIH OpblHAAPbIH abipbacTay.
c) CopbIn any xeniciHae ayaHblH 6onybl. CopfblHbl TONTBIPbIN, 04aH OyKin ayaHbl LWbiFapy kaxer.
XKyMbIC HYKTenepiHiH KyNiH TenkyXaTTblk AepekKTepiHe
d) TbiM apTblK kapama-KapCbl KbICbIM. CouKec peTTey.

YKyieHi nactaHbayblHa Tekcepy.

1. Copfbinbl arperat
CYMbIKTBIKTBI MySae
6epmeiigi Hemece  ©)
OHbl XEeTKiNikci3

COprI‘I anyablH TbiIM TOEMEH KbICbIMbl.

CopblIn any xafblHaH angay CyMbIKTbIFbIHbIH AeHreniH
apTTbIpy. Copbin any KyObIp xeTeriHAaeri bicbipMaHbl
Tonblk awy. 8.5 Kybbip )xemeei TapayblHAa KeNTipinrex
nanganaHy TanantapblHa CoKec TeKcepy.

kenempae bepepi.

f) Copbin anaTbiH KyObIp xeTeri Hemece XyMbIC .
. . CopbIn anaTblH MarucTpanbii HeMece COpPFbIHbI XYY.
AeHreneri nactaHbin 6itenrex.
OblIpXeTeriHiK ThiFblI3AarblLLbIH, COPFbl TECEMAEPIH
g) Copfbl akaynaHfaH Tbifbl34afblLL apKbirbl Ky pxe A A P emaep .
XaHe Binik ThifbI3AarblWblH TEKCEPY, KAXeTTiniriHe kapan
ayaHbl copblIn anagbl. N
anbipbacTay.
o . Anpgay CyMblKTbIFbIHbIH AEHFeiH CopbIn any xafbiHaH
h) Copfbl ayaHbl CyMbIKTbIKTbIH TOMEH AEHTeNi Aay cynbik HACH cop y .
. KeTepy XaHe KaHLanblKTel MyMKiH 6onfFaHbiHa Kapaw OHbI
cebebiHeH copbin anagpl. .
TypakTbl eTin konaay.
a) Copfbl nactaHbin 6iTenreH. CopFblHbI XYY.
b) CopfblHbIH HOMHanNAbl XYMbIC HYKTECI XKyMbIC HYKTenepiHiH KyNiH TenkyXaTTblk AepeKKTepiHe

2. OnekTp

apTThIpbINFaH.

ColiKkec peTTey.

KO3FanTKblLbIHbIH, ~ C
XKYPrisriwi anekTp
KO3FanTKblLLbIHbIH,
KanTa XYKTeniMiHiH,

<~

TancblpbiCTa KePCETINreH con MeHAepMeH
canbICTbipy OOWbIHLLIA ayaapbin KoTapy
CYMbIKTbIFbIHBIH KOTEPIHKI ThIFbI3AbIfbl HEMece
TYTKbIPIbIFbI.

Erep KyaTTbl TeMeHAeTy MyMKiH 6onateiH 6onca,
TereypiHai KybbipxeTeriHae GepiniciH TeMeHAeTy.
Hemece aca KyaTTbl aN1eKTp KO3FanTKbILLUbIH OpHATY.

cebebiHeH d)
axblpaTbingbl.

KanTta xykTey kesiHaeri anekTp
KO3FaNTKbILLbIHBIH iCKEe KOCYbIH KaTe peTTey.

OneKkTp KO3FanTKbIWbIHbIH OPHATbINFAH iCKe KOCKbILU
MaHiH TeKcepy, kaxeTTiniriHe kapain anbipbacTay.

e) OnekTp KO3FanTKbIWbl €Ki hasaga KyMbiC Kopek KocbinbiMbIH Tekcepy. Erep kankbimansi
ictengi. CakTaHAbIPFbIH 3aKkbiMAaHFaH bornca, obiH anMacTbIpy.
CopblIn any xafblHaH afay CyMbIKTbIFbIHbIH AEHreniH
a) Copbin anyablH TbiIM TOMEH KbICbIMblI apTTbipy. Copbin any KyObIp xeTeriHaeri bicbipMaHbl
(kaBUTALUSHBIH TyblHAAYbI). TonblK awy. 8.5 Kybbip )xemeeai TapayblHAa KeNTipinrex
navanaHy TananTapblHa COKec TeKcepy.
b) Copbin anatbiH KyObIp XeTeri Hemece CopfblaaH Hemece copbin anaTbiH KyOblpeTeriHeH ayaHbl
COpPFbIMEH ayaHbl COpbIMN any. XKOH.
c) TancblpbicTa kepceTinreH MeHHEeH TeMeH YKyMbIC HYKTENEePiHiH KYRiH TenKyXaTTblk AepeKkTepiHe
copfblAarbl Kapama-Kapcbl. calikec peTTey.
. . Angay cym EeHreniH co a a a
d) Copfbl ayaHbl CyMbIKTbIKTbIH TOMEH AeHreii VAay CYMBIKTLIFEINHM IGHTGNIH COPbIN any XarbiH "
GeBaBIHEH GOpbIN ANk KeTepy xaHe KaHLanblKTel MyMKiH 6onfFaHbiHa Kapaw OblH
3. Copfbl TbIM ken . TypaKTHI eTin Konaay.
LY BLIMEH HYMBIC XKymbIC AeHreneriHin ynnecimcisgiri ((kymbic
icTengi. ) Ky AoH HY Alri Oky YKyMbIC AGHreneriH xyy xaHe KyNiH Tekcepy.
Coprbi mipinmen OeHrerneriHiH Kanafbl nacTaHfaH).
Teric emec f)  CopfbIHbIH iLLKi KOMNOHEHTTEPIHIH TO3YbI. Akaynbl KOMNOHEHTTEpIH anbipbacTay
KO3fanbIlCbIMEH . . . CopfblHbl KyObIp XeTeri TapanblHaH XykTeme
PR g) Coprbifa KyObIp xeTeriHeH xykTeme bepinegi ; L L L
XKYMbIC icTenai. ’ OepinmenTiHaen eTin opHaTty. Kybbip xeTeriH Tipeynepre
(icke kocy BapbicbiHAa WybINAbl TyblHAATaAbI). BexiTy,
h) MoWbIHTipekTep akaynbifbl. MoibiHTipekTepai anbipbacTay
i)  OnekTp KO3FANTKbILbIHbIH XenaeTKiLli SKenaeTiLui afbp6acTaHbI.
akaynaHfaH.
. MydTaHbl anbipbacTtay. MydTaHbl TeHecTipy. 8.4.2
j)  MydTa akaynbifbl ye P y. My H Py
Brnokmbl opmarnbikka dandey TapaybiH Kap.
k) Copfblaafbl e3re 3aTTapablH 60nybl. CopFblHbI XYY.

XKwuinik TypnengipriwiMeH nanganaHy

9.2 XKuinikmi mypneHdipaiwimeH natidanaHy TapayblH
Kap.
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(Z)) emiecey

Akaynbik Ceben Xoto agicTepi
a) Coprbifa KybbIp xeTeriHiH XykTemeci 6epineai, CopfbiHbl KyObIp XeTeri TapanbiHaH XyKTeme
6yn copfbl HEMECE KOCbINbIM KOPMYCbIHbIH GepinmenTiHgen eTin opHaTy. KyObIp eTeriH Tipeynepre
4. Copfbiaa, afynapbliHa anbin kenegi. BexkiTy.

XanfaHbiMgapaa,
OinikTiH

b)

Copfbl Hemece KOCbINbIM KOPMYCbIHbIH
TeceMaepiHiH akaynaHybl.

Copfbl KOpMyCbl HEMecCe XanfaHbiMaap TeceMaepiH
anbipbacTay.

MeXxaHnKasbIK c) binikTi MexaHukanbIK ThIFbI34aFbILLThIH, BinikTiH MexaHuKanbIK Thifbl34arbllblHa Kapay XeHe
Thifbi3AarbIlLbIHAG nacTaHybl HeMece Kaxanybl TasapTy Kypriay.
Hemece
CanbHUKTEr d) BinikTi MexaHukanbIK Tbifbl34afbIWThIH aKaybl. BinikTiH 6ynipnik TeIfbI3A4afblLLbIH aybICTbIPY.
XblnbicTay. e) CanbHUKTIH iCTEH LWbIFYbI CanbHukTi TapTy. CanbHUKTI XXeHAey HeMece aybICTbIpy.
f)  Binik 6eTi Hemece Ginik TbiFbI3AaFbILLbIHAAFbI BinikTi Hemece 6inik TbifbIHBIH alibipbacTay. CanbHUKTI
akay TONTbipMaHbl arbipbacTay.
a) Copbin anatbiH KybbIp xeTeri Hemece Copbin anaTtblH KyObIp xeTeriHHeH Hemece copfblAaH
COpPFbIMEH ayaHbl COpbIM any. ayaHbl O XaHe angay CyMbIKTbIFbIH YCTEN KYH0.
CopfblHbl KyObIp XeTeri TapanblHaH XYKTeme
GepinmenTiHaen eTin opHaTy. KyObIp eTeriH Tipeynepre
b) Copbin anyablH TbiM TEMEH KbICbIMbI. P! A pHaTy KyGeip H TIpeynep
OekiTy. 8.5 Kybbip xemeei TapayblHAa KeNTipinreH
nanganaHy TanantapblHa Cokec TeKcepy.
c) MobiHTipekTepae mannayabiH XeTimcisgiri
5. CopFbIHbIH HeMece Heli/lece )Ke:I'K.IJ'IIKCI3. kenemi Hemece mainayablH Maiabl KOcy, apThIfblH any HeMece anmacTblpy.
anekTp cau KernMenTiH TUNi TaHAanbIn anbiHFaH.
03FanTKblLUbIHbI . . . CopfblHbl KyObIp XeTeri TapanblHaH XykTeme
K K H d) Copfblga xaHe MONbIHTIpeKTi BybiHAapAa p. . K.¥ ? } P Y I
ThIM XOFapbl ) A GepinvenTiHgen eTin opHaTy. KyObIp eTeriH Tipeynepre
KyObIp XeTeri xxaFblHaH GepineTiH iLki kepHey ) N
Temneparypachl. TybIHAAb! 6ekiTy. MydTaHbiH ocTiniriH Tekcepy. 8.4.2 brokmsl
y ’ opmarnbikka 0as10ey TapayblH Kap.
. CopblIn any xenici xafblHaH XYMbIC A6Hreneri MeH
e) TbiM XoFapbl ©3eKTiK KbICbIM :
CTONOP/bI WhIFbIPLWbLIKTBIH, TYCiPY CaHblnayblH TEKCepy.
f)  OnekTp KO3FaNTKbILbIHbIH XYPri3rilli akaynbl OneKkTp KO3FanTKbILWbIHbIH OPHATbINFaH iCKe KOCKbILL
Hemece KaTe peTTesreH. MHIH TeKkcepy, KaxeTTiniriHe kapan anbipbacray.
OneKTp KO3FanTKbILWbI LUAMaAaH TbiC L
9) pK K A HomuHangbl 6epiniciH TOMeHAETY KaxeT.
XKYKTENreH.
. a) MoWbIHTIpeK KPOHLITENHIHEK TbIM Ken Man MangbiH TypakTbl AeHren Xyneci e3iHiH XXYMbICbIH
6. MoitbiHTpek KYWMbIIFaH, MYHbIH HOTWXECIHAE Maii AeHrer GacTaraHLLa, sIFHN CyibIKKOiMaga aya KemipLikTepi
KPOHLITENHIHEH GinikTiH TOMEHri HyKTeCiHeH oFapbl 6onbIN Typ. naiaa GonFaHFa geiliH, Maiiabl 6asy afbi3bin any.
MaW XbinblCcTaybl. -
b) CanbHuKkTEp aKkaynbl. CanbHUKTI anMacTbipy
7. CyliblkkoiMagaH
MangblH, a) Cymnbikkormaparbl bypaHaa akayrnbl CybIKKOVIMaHbl anmacTbipy
XblnbicTaybl
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17. BynbiMAabl Kaaere xapaTy

LekTi kynaiH Herisri enwemaepi 6onbin TabbinaTelHAaP:

1. XeHpAey Hemece aybICTbIpy kapacTbipblnimaraH 6ip Hemece
GipHelle Kypamaac 6enikTepAaiH iCTEH LWbIFybI;

2. nanpanaHyablH 9KOHOMUKAIbIK TUIMCi3airiHe anbin KeneTiH
KEeHAeyre xaHe TEXHUKanbIK KbI3MET kepceTyre
LWbIFbIHOAPAbIH YIIFatobl.

AtanfaH xabablk, COHbIMEH KaTap, TopanTtap MeH benwektep
3KONOrus canacblHAa XeprinikTi 3aHHaManbIK TananTapfa calikec
KUHanNybl XXoHe Kkagere )apaTblnybl THIC.

18. DanmbiHpaywbl. KbiIaMeTTik Mep3imi

OanbiHoayLwbl:

«GRUNDFOS Holding A/S koHUepHi,

Poul Due Jensens Vej 7, DK-8850 Bjerringbro, Janus*
* HaKTbl 4anblHgany eni pypmanblk TaKkTawacbiHga
KepCeTinreH.

YokineTTi ganbiHgaywbl Tynfa/iMnopTtrayLbi*:
«pyHadoc Nctpax XKLIK

143581, Mackey obnebichkl, VicTpa ayaaHsbl,
Masno-Cno6oackoe e/m.,

JlewwkoBo aybinbl, 188-yn.

Opta A3ns 6ovibiHWa uMnopTTayLUbl:

pyHadoc KasaxcTtaH XLWC

KasakcTtaH Pecnybnukacel, 050010, Anmarthl K.,
Kek-Tebe warblH ayaaHsl, Kbi3-XKibek kewweci, 7.

** UMNOPTTLIK )XabablKTapFa KaTbICTbl KOPCETINIEH.

Pecelige ganbiHganfaH xxabablk yLUiH:
[OanbiHoayLwbl:

«pyHadoc Nctpay XKLK

143581, Mackey obnbicbl, VicTpa ayaaHbl,
MaBno-Cnobopckoe e/m.,

IewwkoBo aybinbl, 188-yi.

Opta A3ns 6ovibiHWa umMnopTTayLUbl:
pyHadoc KasaxctaH XLWC

KasakcTtaH Pecnybnukacel, 050010, Anmarthbl K.,
Kek-Tebe warbiH ayaaHbl, Kbi3-XKibek kewueci, 7.

YKabablKTbIH KbiI3MeTTik Mep3iMi 10 Xbingbl Kypanabl.

TexHukanblk e3repictep 60mybl MyMKiH.
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BUHaXouundl]

MpunoxeHwue 1.

Ycunus Ha cpnaHuax U1 MOMEHTbI

3
S
3
3
=
[=
Puc. 37 Ycunus Ha cdonaHuax n MOMEHTbI
. [Onametp Ycunue [H] MomeHT [HMm]
Cepbit YyryH DN
Fy Fz Fx IF * My Mz Mx IM*
32 315 298 368 578 263 298 385 560
40 385 350 438 683 315 368 455 665
50 525 473 578 910 350 403 490 718
FopaOHTANbHAI 65 648 595 735 1155 385 420 525 770
Hacoo, 80 788 718 875 1383 403 455 560 823
ochb z, 100 1050 945 1173 1838 438 508 613 910
HanopHoe 125 1243 1120 1383 2170 525 665 735 1068
oTeepcTne 150 1575 1418 1750 2748 613 718 875 1278
200 2095 2600 2100 4055 805 928 1138 1680
250 2700 3340 2980 5220 1260 1460 1780 2620
300 3220 4000 3580 6260 1720 1980 2420 3560
50 578 525 473 910 350 403 490 718
65 735 648 595 1155 385 420 525 770
80 875 788 718 1383 403 455 560 823
TOpU3OHTAbHBIN 100 173 1050 945 1838 438 508 613 910
*C'Jac"o": 125 1383 1243 1120 2170 525 665 735 1068
b X,
BCacHIBAIOWMIA 150 1750 1575 1418 2748 613 718 875 1278
naTtpy6oK 200 2345 2100 1890 3658 805 928 1138 1680
250 2980 2700 3340 5220 1260 1460 1780 2620
300 3580 3220 4000 6260 1720 1980 2420 3560
350 4180 3760 4660 7300 2200 2540 3100 4560
Hepxkagetowas [Onametp Ycunue [H] MomeHT [HM]
cTans DN Fy Fz Fx IF * My Mz Mx M *
32 630 595 735 1155 525 595 770 1120
40 770 700 875 1365 630 735 910 1330
FOpU30HTAaMbHBIN 50 1050 945 1155 1820 700 805 980 1435
:Jaciozc 65 1295 1190 1470 2310 770 840 1050 1540
HanopHoe 80 1575 1435 1750 2765 805 910 1120 1645
oTBEpCTHE 100 2100 1890 2345 3675 875 1015 1225 1820
125 2485 2240 2765 4340 1050 1330 1470 2135
150 3150 2835 3500 5495 1225 1435 1750 2555
50 1155 1050 945 1820 700 805 980 1435
FopMaOHTANbHAI 65 1470 1295 1190 2310 770 840 1050 1540
HacoG, 80 1750 1575 1435 2765 805 910 1120 1645
och X, 100 2345 2100 1890 3675 875 1015 1225 1820
BCAChIBAOLNNA 125 2765 2485 2240 4340 1050 1330 1470 2135
natpy6ok 150 3500 3150 2835 5495 1225 1435 1750 2555
200 4690 4200 3780 7315 1610 1855 2275 3360

* 2F n ZM - BeKTOpHbIE CYMMbl YCUINNA 1 MOMEHTOB.

Ecnu Harpyska He Bcerga gocTuraer MmakcumarbHO A0NyCTUMOro 3Ha4YeHud, oaHa 13 crefyrwnx BeIlM4nH MOXeT npeBbliaTb npeaen

HopMbl. [INs nonyyeHns JOMONHUTENbHOM MHopMaummn obpallanTteck B Grundfos.
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MpunoxeHue 2.

YpoBeHb 3ByKOBOro AaBreHusi
[aHHble Ans Hacoca ¢ anekTpoaBuUraTenem.

Tpexda3Hbie anekTpoaBuraTenu

AnekTpoasuratenb
[kBT] [OByXnoniocHble YeTbipexnoncHbie LLlecTunoniocHble
n =2900 min~' n = 1450 min~' n =970 min~
0.25 56 Y -
0.37 56 45 -
0.55 57 42 40
0.75 56 42 43
11 59 50 43
1.5 58 50 47
2.2 60 52 52
3 67 58 63
69 58 63
5.5 68 64 63
7.5 68 64 67
1 70 65 67
15 70 65 57
18.5 70 57 57
22 67 57 57
30 67 57 57
37 67 57 57
45 67 57 58
55 71 57 58
75 73 65 59
90 73 65 59
110 73 65 60
132 73 65 60
160 76 65 63
200 76 65 67
250 78 73 68
315 82 74 71
355 77 75 71
400 - 75
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BMEa191991009 UMHATKdagaLTou o sunewdodpHy

VlHCbOpMaLI,I/IH O noaTBepPXAEeHNN COOTBETCTBUA
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Hacocbl NK, NKE, NKG, NKGE
cepTUduULMpPOBaHbl Ha COOTBETCTBME
TpeboBaHUAM TEXHUYECKMX PErNTaMeHTOB
TamoxxeHHoro coto3a «O 6e3onacHoOCT! MaLunH
n o6opynosanusi» (TP TC 010/2011),

«O 6e30MacHOCTN HNU3KOBOJTLTHOTO
o6opyanoBanus» (TP TC 004/2011),
«OnekTpomarHMTHasi COBMECTUMOCTb
TexHuyeckux cpeacts» (TP TC 020/2011).
CepTudumkat cooTBeTCTBUSA:

Ne TC RU C-DK.AN30.B.01172,

cpok genctena go 08.12.2019r.

BbigaH opraHom no cepTudukaLmm npoayKkumum
«MBAHOBO-CEPTU®UKAT»

00O «VMBaHoBckuin doHg CepTudmkaymmy,
attecTtar akkpegutauum Ne POCC
RU.0001.11AN30 ot 20.06.2014 r., BbIAAH
depepanbHol cryboi No akkpeanTauuu;
agpec: 153032, Poccuiickaa ®epepaums,
VMBaHoBckas 061, . MiBaHOBO,

yn. CtaHkocTpouTenen, Aom 1;

TenedoH: (4932) 23-97-48,

akc: (4932) 23-97-48.

Hacocbl NKG cepTudmumpoBaHbl

Ha CoOTBETCTBUE TPeBOBaAHMAM TEXHUYECKOTO
pernameHTa TaMOXeHHOro cot3a

«O besonacHocTn 06opyaoBaHus aAns paboTsbl
BO B3pbIBOONacHbIX cpedax» (TP TC 012/2011).
CepTudurkaT COOTBETCTBUS:

Ne TC RU C-DK.I'B08.B.00347, cpok aencTusi
00 20.05.2019r.

BblgaH opraHom no ceptudurkaymm NnpoayKuum
B3pblBO3aLlLMLLEeHHOro obopyaoBaHus 3akpbiToe
AxumnoHepHoe ObLecTBO TeXHUYECKUX
N3mepeHuin, besonacHoctu n PaspaboTtok (OC
BO 3A0 TUBP), atTecTaT akkpeamTauum

Ne POCC RU.0001.11'B08 cpok aencTBus

¢ 15.06.2011 r. no 15.06.2016 r., BblAaH
depepanbHbIM AreHTCTBOM MO TEXHUYECKOMY
perynupoBaHuto n metponoruu; agpec: 301760,
Tynbckas obn., r. [loHckoun,

yn. lopHocnacatenebHas, a. 1, ctp. A, Poccus;
Ten./cakc: (48746) 5-59-53.

WcTpa, 09 nekabps 2014 r.

KZ

NK, NKE, NKG, NKGE copfbinapbl KegeHgik
ofakTbliH «MaluvHanap MeH KypbinFbinapabiH
kayinciagiri Typanbi» (TP TC 010/2011),
«TeMeHBONbTTbI KYpbINFbiNapAblH Kayincisairi
Typanbi» (TP TC 004/2011), «TexHukanblk
KypangapAblH 9NeKTpoOMarHUTTiK yunecimairi»
(TP TC 020/2011) TexHUKanbIK pernaMmeHTTepiHiH
TanantapblHa COMKeCTIiriHe cepTudukaTTanfaH.
CoikecTik cepTudmkaThbl:

Ne TC RU C-DK.AN30.B.01172, kongaHy mep3imi
08.12.2019 x. genin.

«CepTtudumkatTbiH MiBaHoB Kopbi» XKLLK
«MBAHOBO-CEPTUDUKAT» cepTudmkauns
GoMblHIWa opraHbiMeH 6epinreH, 20.06.2014
*bingad Ne POCC RU.0001.11AN30
aKKpeguTaLMACbIHbIH aTTecTaThl,
akkpeauTauus bovbiHwa Penepanabl
Kbl3mMeTneH 6epinreH, MekeH-xau: 153032,
Pecen ®epepauuscel, MiBaHoBck 061.,
VMBaHoBO K., CTaHKOCTpouTensb Kew., 1-yn;
TenedoH: (4932) 23-97-48,

dakc: (4932) 23-97-48.

NKG copfbinapbl KegeHzik oaakTbiH
«KapbinbiCKka KayinTi opTanapgarbl XKyMbicka
apHanfaH xabablk kayincigiri Typanbi»

(TP TC 012/2011) TexHWKanblk pernameHTTepaiH
TananTtapbiHa CaMKecTiriHe capTudukaumanaHraH
CokecTik cepTudumkaTsbl:

Ne TC RU C-DK.I'B08.B.00347, kongaHy mep3imi
20.05.2019 x. genin.

TexHukanblk enwemaep, Kayincisgik xasHe
Osipnemenep »Xabblk AKLMoHep ik KoFaMblHbIH,
XapbinblicKa KopFarnfFaH eHiMiH cepTudmkaTTay
GonbiHwa (TOKD XAK XK CO) 6epingi,
akkpeguTauus attectatel Ne POOC
RU.0001.11I'B08; >xapamabinbik Mep3imi
15.06.2011 »xbingaH 15.06.2016 xbinfFa geniH.
TexHuKanblk peTTey xaHe MeTpornorus 6omnbiHLLa
depepangbl areHTTIriMeH 6epingi; Mekex-
*anbl:301760, Tyna o6n., JoHckon K.,
[opHocnacaTtenbHbIv keww., 1-yin. A 6eTi, Pecel;
Ten/dakc: (48476) 5-59-53

KacaTkuHa B. B.
PykoBoguTtenb otaena kavecTtsa,
3KOMOMMM 1 OXpaHbl Tpyaa
OOO IpyHadoc Nctpa, Poccus
143581, MockoBckas obnacTb,
VICTPUHCKNIN panioH,
nep. Jlewkoso, 4.188



Poccuiickaa ®epepauus

OO0 lpyHadoc

111024, Mocksa,

Yn. ABnamotopHas, a. 10, kopn.2, 10
aTax, opuc XXV. busHec-ueHTp
«ABuannasa»

Ten.: (+7) 495 564-88-00, 737-30-00
Pakc: (+7) 495 564 88 11

E-mail: grundfos.moscow@grundfos.com

Pecny6nuka Benapycb

®unnan OOO lpyHadoc 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 KasaxctaH
IpyHadoc KaszaxcTtaH XKLUC
KasakcTtaH Pecny6nukachkl, KZ-
050010 Anmartbl K.,

Kek-Tebe warblH ayaaHbl,
Kb13-XKibek kewweci, 7

Ten: (+7) 727 227-98-54

dakc: (+7) 727 239-65-70

E-mail: kazakhstan@grundfos.com
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