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Anwmarbl (727)3454704
AHrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BnaroBelyeHck (4162)22-76-07
BpsiHck (4832)59-03-52
BnapusocTtok (423)249-28-31
BnapukaBkas (8672)28-90-48
Bnagumup (4922)49-43-18
Bonrorpap, (844)278-03-48
Bonorga (8172)26-41-59
BopoHex (473)204-51-73
EkatepuHbypr (343)384-55-89

Poccus +7(495)268-04-70

Mo BonpocaM Npojiax v NoAAePXXKN o0bpalllanTech:

VMBaHoBo (4932)77-34-06
Wxesck (3412)26-03-58
WpkyTck (395)279-98-46
KazaHb (843)206-01-48
KanunuHrpag (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KonomHa (4966)23-41-49
Koctpoma (4942)77-07-48
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
KypraH (3522)50-90-47
Juneuk (4742)52-20-81

KazaxcraH +7(727)3454704

Marnutoropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41

HwxHuin Hoeropop (831)429-08-12
HoBoky3HeLk (3843)20-46-81
Hosbpbek (3496)41-32-12
HoBocubupck (383)227-86-73
Owmck (3812)21-46-40

Open (4862)44-53-42
OpeHbypr (3532)37-68-04
MeHsa (8412)22-31-16
MeTposaBoack (8142)55-98-37
MckoB (8112)59-10-37

Mepwmb (342)205-81-47

Benapyco +375-257-127-88

Y36ekuctaH +998(71)205-18-59

PocToB-Ha-[oHy (863)308-18-15
PsasaHb (4912)46-61-64

Camapa (846)206-03-16
CaHkT-lNeTepbypr (812)309-46-40
Caparos (845)249-38-78
CeBacTonons (8692)22-31-93
CapaHck (8342)22-96-24
Cumdeponons (3652)67-13-56
CmoneHck (4812)29-41-54

Coun (862)225-72-31
Crasporonb (8652)20-65-13
CypryT (3462)77-98-35
ChbikTbiBKap (8212)25-95-17
TamboB (4752)50-40-97

Teepb (4822)63-31-35

an.nouta: vdj@nt-rt.ru || cant: https://vandjord.nt-rt.ru

TonbatTn (8482)63-91-07
Tomck (3822)98-41-53
Tyna (4872)33-79-87
TiomeHb (3452)66-21-18
YnbsiHoBCK (8422)24-23-59
Ynan-Yaa (3012)59-97-51
Ydpa (347)229-48-12
Xabaposck (4212)92-98-04
Yebokcapbl (8352)28-53-07
YenabuHck (351)202-03-61
Yepenosel, (8202)49-02-64
YuTa (3022)38-34-83
AxyTck (4112)23-90-97
Apocnasnb (4852)69-52-93

Kupruaust +996(312)96-26-47
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YkasaHusa no texHuke 6esonacHocTun
O6blwumre ceeaeHNs 0 JOKYMEHTe

3HayeHne CMMBOJIOB W HAAMUCEN Ha U3aenuu
KBanudukaumna n obyyeHme obcnyxunearoLiero
nepcoHana
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Mpeaynpe>xxaeHne

Mpes>xae yeMm npuctynatb kK paboram

Mo MoHTa)ky obopyaoBaHusi, Heob6xoaNMo
BHMMAaTe/IbHO U3YYUTb AaHHbIA JOKYMEHT.
MoHTa)x n sakcnyaTayuss o6opyaoBaHus
AOJDKHbI MPOBOANTLCS B COOTBETCTBMU

c Tpe6oBaHNsAMM AAHHOIO JOKYMEHTa,

a Tak>ke B COOTBETCTBUMU C MECTHBIMM
HOpMamu M npaBuiaMHy.

1. Yka3aHuA no TexHukKe 6e3onacHoCcTm

Mpeaynpe>xaeHne

Skcnnyaraymsa gaHHoro obopyagosaHus
AOJKHa Npou3BOANTbCS NEPCOHaJIOM,
B/lagerowum Heob6xoaNMbIMH AJ1S1 3TOrro
3HaHUSIMMU U OMNbITOM paboThbl.

JInya c orpaHn4YeHHbIMHN Ppu3ndecKumm,
YMCTBEHHbIMW BO3MOXHOCTSIMM,

C OrpaHN4YeHHbIMH 3pEeHNEM U CZTYXOM

He A10/IKHbI IONYCKaTbCsA K 3KCiyataumm
AaHHOro o6opyaoBaHus.

Aoctyn gerei kK gaHHOMY o60pyAOBaHUIO
3anpeLyeH.

1.1. O6wMe cBegeHnsa o AOKYMEHTE

MacnopT, PyKoBOACTBO MO MOHTaXy M aKcrayaTauum
COAEPXMUT NPUHLMUMNMANbHbIE YKa3aHUs, KOTOPble AOJKHbI
BbIMOSIHATLCS MPU MOHTaXe, 3KCnayaTauum un
TeXHU4YeCcKoM o0bcnyxuBaHUn. Mo3ToMy nepes MOHTaXoM
1 BBOAOM B 3KCMJlyaTaumio OHU 0653aTesIbHO AOKHbI
6bITb M3yYeHbl COOTBETCTBYIOLMM 06CNYXMNBAOLLNUM
nepcoHasnoM unu notpebutenem. [laHHbIN JOKYMEHT
[OJIXEH MOCTOSIHHO HAaXOAMTbLCS Ha MecTe 3KCrnayaTauum
obopynoBaHus.

Heobxoanmo cobnogate He ToNbko obwmne TpeboBaHms no
TexHuke 6e30MacHOCTH, NpUBEAEHHbIE B pa3aene

1. Yka3zaHusi 1o TexHuke 6e30nacHoCTH, HO U cneuunasnbHble
yKasaHusa rno TexHuke 6e30nacHoOCTH, NPpUBOANMbIE

B APYrnX pa3genax.

1.2. 3HaueHe CMMBOJIOB U HagMNUCeMn Ha
nsgenum

YKa3saHus, NoMeLleHHble HEeMoCpeaCTBEHHO Ha
obopynoBaHuK, HanpuMep:

e CTp€EnKa, yKa3dblBawllada HanpaBieHUe BpalleHnsa,

e 0603HauyeHue HanopHoro naTpybka Ans noaaun
nepekavyvMBaeMoit cpeasl,

[OJKHbI cobntoaaTbcs B 06513aTe/IbHOM nopsiake
M COXPaHATbLCS Tak, YTO6bl MX MOXHO 6bII0 MpoYnTaTh
B N1t060I MOMEHT.

1.3. KBanudpukaums n obyueHume
ob6cny>kxmBatlowero nepcoHana

MepcoHan, BbIMOAHAKLWMIA 3KCNAyaTaumo, TEXHNYecKoe
ob6cny>XXnBaHMe M KOHTPOJIbHbIE OCMOTPbI, @ TakXe MOHTaxX
060pynOBaHNS, AOMKEH MMETb COOTBETCTBYIOLLYO
BbIMOSIHAEMON paboTe kBanudukaumto. Kpyr Bonpocos, 3a
KOTOpble NepcoHasli HECET OTBETCTBEHHOCTb U KOTOPbIE OH
[OJIKEeH KOHTpO/IMpoBaTh, a Takxe ob6n1acTb ero
KOMMeTEeHUMN AOIKHbI TOYHO OnpeaensaTbCs
notpebutenem.



1.4. OnacHble nocneacTrBusa HecobnroaeHun
yKa3aHUM Nno TexHuke 6e30nacHoOCTHU

HecobnoaeHne ykasaHuin no TexHuke 6e3onacHocTu
MOXEeT MoBJieyb 3a cobon:

® OnacHble NOCNeACTBUA ANd 340P0OBbA U XXU3HU
4yenoBeka,

e CO3/aHMe OMacHOCTM AN OKPYXKatoLlen cpeasbl;

® aHHYynMpoBaHUe BCEX FapaHTVIIZHbIX obsa3aTenbCTB Mo
BO3MeLeHUIo yuepba;

e 0TKa3 BaXXHeMWnx GyHKUni obopyaoBaHus;

® HEeeNCTBEHHOCTb NpeAnUCaHHbIX METOA0B
TEeXHMYECKOro 06CNyXmMBaHUS N PEMOHTA;

® ONAaCHY CUTyauunro And 340p0OBbs U XU3HU NepcoHana
BC/leACTBME BO34ENCTBUS IEKTPUYHECKUX NN
MeXaHN4YeCKunx CbaKTOpOB.

1.5. BoinonHeHue paboT c cobaoaeHnem
TexHUkKu 6e30nacHOCTHn

Mpu BbINONHEHUN PaboT A0/KHBI cobaoaaTbCs
npuvBeAeHHblE B J@aHHOM JOKYMEHTE yKa3aHUs Mo TeXHUKE
6e30MacHOCTH, CyLWEeCTBYOLWME HAaUNOHaNbHbIE
npeanucaHna No TexHnke 6e3onacHOCTH, a Takxe ntobble
BHYTpPEHHME NpeanuMcaHuns no BbINOSHEHUO paboT,
aKcnayaTaummn ob6opynoBaHms n TexHnke 6e3onacHoOCTH,
AEeNCTBYHOLWME Y NoTpebuTens.

1.6. Yka3aHua no TexHuke 6esonacHoCTu Ana
noTpebutensa wnm obcnyxusarouwiero
nepcoHana

e 3anpeLieHo AEMOHTUMPOBATb UMEIOLWNECA 3aLLUTHbIE
orpa>kieH1sa NoABVXKHbIX Y3/10B U AeTanei, ecnu
060pyaoBaHMe HaxoA4MTCA B SKCMyaTaumm.

e Heo6x0AMMO NCKNOYNTb BO3MOXHOCTb BO3HUKHOBEHMUS
0OMacHOCTU, CBSA3A@HHOW C 351ieKTpo3aHepruen (bonee
noapobHoO CMOTpUTE, HanpuMep, Nnpeanucanusa Ny
M MECTHbIX 3HeprocHabxarLwmnx npeanpusaTmin).

1.7. Yka3zaHua no TexHuke 6e30nacHOCTMU npum
BbIMOJIHEHUU TEXHUYECKOIro
o6cny>xmBaHusi, OCMOTPOB M MOHTaXa

MoTpebuTtenb AosmkeH obecrneynTb BbINMOSIHEHWE BCEX
paboT Mo TeXHUYECKOMY 06CNTYXUBAHUID, KOHTPOJIbHbIM
OCMOTPaM 1 MOHTaxy KBanM@puUUUPOBAHHbIMU
crneumanncTaMu, AonyLWweHHbIMU K BbIMOSHEHWNIO 3TUX
paboT M B OCTAaTOYHOW Mepe 03HAKOMJIEHHbIMU C HUMU
B X04€ NoApo6HOro nsyyeHus pyKkoBOACTBA MO MOHTaxy
W 3KCnayaTaumm.

Bce paboTbl 06593aTe1bHO AO/KHBI MPOBOANTLCS MpU
BbIK/IlOYEHHOM o6opyaoBaHun. JomkeH 6e3ycnoBHO
cobntopaTbCcs NOPALOK AENCTBUIA NMPpU OCTaHOBKE
060pyOBaHWs, ONMUCAHHbIN B PyKOBOACTBE MO MOHTaXy
W 3KCnayaTaumu.

Cpa3sy xe no OKOH4YaHuM paboT A0JKHbI 6bITb CHOBA
YCTaHOBJIEHbI MW BKJIIOYEHbI BCE AEMOHTMPOBAHHbIE
3alUNTHbIE N NpefoXpaHuTeNbHble YCTPONCTBA.

1.8. CamocTonsTenbHoe nepeobopynoBaHue
U U3roToBJieHUe 3anacCHbIX y3J710B
n peraneun

MepeobopynoBaHune nnm MmoamduKauno YCTPONCTB
pa3pellaeTcs BbIMOMHATb TOMIbKO MO COracoBaHMIO
C U3roTOBUTENEM.

OuUpMeHHble 3anacHble y3/bl U AeTanun, a Takxe
pa3peleHHble K NCNOJ1Ib30BaHUIO ¢)VIpMOl7I-VI3FOTOBVITeJ'IeM
KOMMNJIEKTYOWME, NMPU3BaHbI obecneynTb HaAEXHOCTb
aKCnayaTauuu.

NMpuMeHeHWe y3108B 1 AeTanen Apyrux Npon3BoanTenem
MOXET BbI3BaTb OTKa3 U3roTOBUTENSA HECTHU
OTBETCTBEHHOCTb 3@ BO3HMKLUMWE B pe3ysbTaTe 3TOro
nocneacTeums.

1.9. HeponycTuMblie pe>KMMbl dKCNJlyaTauum

DKcnayaTauMoOHHas HaAEXHOCTb MOCTaBASIEMOro
060pyA0OBaHNS rapaHTUPYETCS TONbKO B C/ly4ae
NMPYMEHEHUSI B COOTBETCTBUU C PYHKLMOHANbHbIM
Ha3HauYeHMeM cornacHo pasaeny 6. 06s1acTb NPUMEHEHMS.
MpeaenbHO AOMYCTUMbIE 3HAUEHUS, YKa3aHHble

B TEXHUYECKUX AaHHbIX, AOJKHbI 0653aTeNbHO
cobntoaaTbCs BO BCEX Clyyasx.

2. TpaHCnopTUpOBaHMUE U XpaHeHue

TpaHcnopTupoBaHue 060pyAoBaHUA CriefyeT NpoBOAUTb
B KPbITbIX BaroHax, 3aKpbiTbIX aBTOMALUNHAX, BO3AYLIHbIM,
peyYHbIM 60 MOPCKMM TPaHCMOPTOM.

Ycnosus TpaHCnopTMpoBaHus o60pyAoBaHMA B YacTu
BO3AENCTBUSA MeXaHNYeCKNX (HPaKTOPOB AOXKHbI
cooTBeTCcTBOBaTbL rpynne «C» no NOCT 23216.

Mpw TpaHCNOPTUPOBAHUKN ynakoBaHHOe 060pyAoBaHue
[OMKHO 6bITb HaEXHO 3aKpenIeHo Ha TPaHCMOPTHbIX
cpeacTBax C Lefblo NpeaoTBpalleHns CaMonpon3BOsbHbIX
nepeMeLLeHuni.

Ycnosus xpaHeHns o6opyaoBaHUs AOKHbI
cooTBeTcTBOBaTh rpynne «C» MOCT 15150.

MaKCUMasnbHbI Ha3HaYeHHbI CPOK XpPaHEeHUs cocTaBnseT
2 roga. B TeyeHne Bcero cpoka XpaHeHUs KoHcepBaLuums
He TpebyeTcs.

Mpu XpaHeHUN HaCOCHOro arperata He06Xo0ANMO
NpoKpy4nBaTb paboyee KONeCco He pexe 04HOro pasa
B MecsU.

BnnoTb 40 Hayasa 3KChjyaTtaumm He 3aTarnsanTe
pe3b60BYyl0 MPO6KY OTBEPCTMSA ANA BbiMyCcKa BO34yXa
M He yCTaHaB/IMBaWTe Ha MeCcTo NpobKy APEeHaKHOro
OTBEPCTUS.

Ecnun n3 Hacoca Heo6Xo0AMMO CNUTb XUAKOCTb Nepes
ONNTENbHBIM MepnoaoM NpocTosd, Ha Bal BO3Jie
YNJOTHEHUA CcneayeT HaHECTU HECKOIbKO Kanenb
CUJIMKOHOBOr0 Macrna. 3TO 3aWnTUT NOBEPXHOCTU
YNJIOTHEHMNSA Basla OT C/ZIMNaHun4.

TeMmnepaTypa XpaHeHWUs U TPAHCMOPTUPOBKM:
MUH. -10 °C; makc. +40 °C.

3. 3HaueHue CMMBOJIOB U HaANMucen
B AOKYMEHTe

MNMpepgynpe>xxaeHne

Hecob6nroaeHmne gaHHbIX yKa3aHUi MOXET
MMeTb onacHble AJ151 340P0Bbs JIloAeH
nocrsieqcrBus.

MNMpeaynpe>xaeHuve

Hecob6nrwpaeHne gaHHbIX YyKa3aHUi MOXKET

cTaTthb NMPUYNHOM NoparKeHus
3/1IeKTPUYECKUM TOKOM U UMETb OrnacHble
AJIS1 YKNU3HW M 340POBbS JTIoAeN
nocnegcrBms.

[Buumanue]

YkazaHus no rexHnke 6€30MacHoOCTH,
HeBbINO/IHEHUE KOTOPbIX MOXKET BbI3BaTh

[Buumanne] 0TKa3 o60pyAoBaHNsl, @ TaKXke ero
nospe>xaeHune.

PekomMeHaayuuu nin yKaszaHusi,
obneryaroume pabory

n obecneuynBarowyue 6e30MnacHyro

akcnayaraymio o6opynoBaHmsi.



4. Obwme cBegeHnn o6 nsgpenun

[aHHbIN AOKYMEHT pacnpocTpaHseTcs Ha Hacocbkl VNK.

B KoMnnekTe NocTaBkn 060pyOBaHMst OTCYTCTBYIOT
NpUcnoco6eHnst U UHCTPYMEHTbI ANs OCYLEeCTBEHUS
perynnpoBoK, TEXHUYECKOro 06CNyXnBaHus

W MPpUMEHEHNS MO HasHauveHuto. Mcnonb3yinTe
CTaHAapTHblIE UHCTPYMEHTHI C y4eToM TpeboBaHui
TeXHUKN 6e30MacHOCTN U3roTOBUTENS.

KoHcTpykuua nsaenus

Hacocbl aBnst0TCSA CTaHAAPTHLIMU LEeHTPO6eXHbIMU
0AHOCTYyNeH4YaTbIMM HeECaMOBCAaChIBAKOLWMMM HAacocaMm
C FOpPU30HTasIbHO PacrnoJsIOXKEHHbIM BasiOM, 0CEBbIM
BCacCbIBalOLWMM N paananbHbIM HanoOpHbIM NaTpybkamu.
®dnaHubl Ha NnaTpybkax cooTBeTCTBYIOT cTaHaapTy EN1092.

Hacocbl VNK goCTynHblI C MPOTOYHOM YacTblo U3 YyryHa
UM HEpXaBewLeln cTanm n ¢ pabouynmm Konecamm
M3 YyryHa uiu HepxaBewLlen cTanu.

Pa3pe3 Hacoca VNK npuBeneH Ha puc. 1.
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Puc. 1 Hacoc VNK B pa3pese
Cneuundukaums matepmanos
Mo3. | HaumeHoBaHue :ca"':epuanos ﬁ:ﬁ;ﬂ:ﬂ:"ﬂ Martepuan MosicHeHue
Q, Qs GB/T9439-2010 |YyryH HT250/QT400-18 [NasneHue kopnyca PN16
' GB 1348-2019 YyryHn QT500/QT400-18 [OasneHue kopnyca PN25
1 Kopnyc Hacoca B, C A48, knacc 35 YyryH GG25
S A351 CF8M HepxaBetowas ctanb 316
L Duplex 2205 HepxaBetowas ctanb 2205
Q, QS GB/T9439-2010 |YyryH HT250/QT400-18 [NasneHue kopnyca PN16
! GB 1348-2019 YyryH QT500/QT400-18 [NasneHue kopnyca PN25
2 Kpbiwka Hacoca B, C A48, knacc 35 YyryH GG25
S A351 CF8M HepxaBetowas ctanb 316
L Duplex 2205 HepxaBetowas ctanb 2205
Q GB/T9439-2010 |4YyryH HT200
QS 06Cri9Ni10 Hepx. cTtanb 304
3 |Paboyee koneco
B A48, knacc 35 YyryH GG25
C S, L A351 CF8M Hepxasetwasa ctanb 316
Kopnyc Q, QS YyryH HT250 GB/T9439-2010
4 | NOAWMMNHUKOBOIO
y3na B,C, S, L YyryH GG20 A48, knacc 30
Q, QS GB/T4237-2007 |Hepx. ctanb 2Cr13
! GB/T20878-2007 | Hepx. cTtanb 0Cri8Ni9 (SS 304)
5 |Ban A276 420 Hepxasetowas ctanb 420
B,C,S, L A276 type 316 Hepxasetowasa ctanb 316
Duplex 2205 HepxaBetowas ctanb 2205
6 |Konwuesoe Q QS B, C, 227:!;20;08— " Macsio uAu arpeccusHas
ynnoTHenne S L 2013 FKM XNAKOCTb




Mo3. | HammeHoBaHue Koa Craupapr Martepuan MosicHeHune
MaTepuasioB | MCMNOJIHEHUSA
Ons XnakocTenh B T. Y.
C coAepXaHueM ramkons,
EPDM+Sic+Sic c paboueit TemnepaTypom
nepexkaymBaeMomn
»uakocTtm -20...+120 °C
Onsa xxnakocTen ¢
5 |Topuesoe Q, QS, B, C, |B3aBucumoctu ) pabouelt TeMnepaTypoi
ynnotexue S, L ot ucnonHenmns | EPDM+Carbon+Sic 0..+120 °C. He noaxoaunT
ONS NMUTbEBOW BOAbI
Onsa xunakocTen
FXM+Sic+Sic c paboueli TeMnepaTypoi
no +140 °C
FKM+Sic+Sic Ans macna nmm
arpeccmBHbIX XUaKocTen*
8 Konbuo wenesoro |Q, QS GB/T1176-2013 |BpoH3a ZCuSn10ZN2
YNNOTHEHNSA B,C, S, L B584-C83600 BpoH3a
B 3aBucumocTu
CoeanHuTenbHas Q, Qs, B, C, OT NCMOMHEHWA.
9 MaTtepunan
MydTa S, L
yTOYHSAETCS Mo
3anpocy
10 | KoxyX MydThl
11 |2nekTpoaBuraTtesb
GB/T700-2006
12 |Pama-ocHoBaHue 8’ 85’ B, C, GB;T709 2006 Cranb KOHCTPYKUMOHHan Q235

* 1na yTOYHEHUS BO3MOXHOCTU NMpuMeHeHust HacocoB VNK Ha nepeyaymBaHmne arpeCccmMBHbIX XUAKOCTeN Heob6xoammo
CBSA3aTbCH C TeXHM4Yeckum otaenom Vandjord.

dupmeHHas Tabnnuka Hacocos
1

B cBA3M ¢ PYHKUMOHUPOBAHNEM UHTErPUPOBAHHOWM
CucteMbl MeHeaxmMeHTa KayecTBa U BCTPOEHHbIMWU

MHCTPYMeHTaMun kayecTtsa knerimo OTK He ykasbiBaeTcs
Ha dUpMeHHOM Tabnnuke. Ero oTCyTCTBUE He BAUSIEeT Ha
KOHTpOb obecrneyeHns KayecTsa KOHEYHOro NpoaykKTa

1 obpalleHune Ha pblHKe.

VANDJIQRD® 2
3
VNK 150-125 Q-A-E-B-AG-E PN 733180027 | 4
5 Q 125 m*h H/Hmax 11/13 m— | 6
//
7— [1P2 3kw 3x380 V, 50 Hz—|
] P o — —8
e} max 16 bar Tmax 120 °C— e}
| *_{n 1480 r/min IP55 1) CwW
9 — | [Weight 300 kg TY 28,13.1-009-86421656:2023 1

MFD 2024/03 S/N 00000001

12 VANDJORD GROUP LLC,
Shkolnaya st., 39-41, Moscow, Russia [ c €
13 Made in PRC 7

17

15 10 14 16

Puc. 2 lMpumepbl HGUpMeEHHbIX Tabnnyek HacocoB

Mos3. | HauMeHOBaHue

0603HaYeHMe TUNa

HOMep NpoayKTa

HOMMHabHbI pacxos

Hanop

Hanop NMpu HOMMHaNbHOM pacxoAe/MakCMMabHbIN

HOMWHabHad MOWHOCTb

HamnpshKeHWe 1 YacToTa NuTatoLlen ceTun

MaKCMMalJibHOEe AaB/eEHNE B CUCTEME

XNAKOCTU

MakKCuMalibHaa TeMneparTtypa nepeKaqMBaeMoﬁ

HOMWHaNbHada YaCToTa BpawleHuns

Slo| © [Njo|u| & (w|N|-

Knacc nbouiepsaro3awmMeHHoOCTu

HanpasieHve BpaleHus:
11 |CCW: npoTuB 4acoBol cTpenke
CW: no yacoBOW CTpeJsike

12 |macca Hacoca

13 |maTa narotoBneHus: roa/Henens

14 |cepwiiHbI HOMeEp

15 |cTpaHa u3rotosJieHUS

16 |[3HaKku obpalleHns Ha pbIHKe

17 |HoMep TexHu4veckux ycnosun (TY)




TunoBoe o603HaueHune

Mpumep VNK 250 -200 /390 Q -A -E -B -AB
CeMelCcTBO HAaCOCOB
VNK - KOHCONbHblE HacoChl

HoMuHanbHbIN AMaMeTp BcacbiBawowero natpy6ka (DN)
HoMuHanbHbI AMameTp HanopHoro natpy6ka (DN)
HoMuHanbHbI AnameTp pabouero koneca (MM)

MaTtepuanbl kopnyca Hacoca u pabouero koneca:
Q - P16 - Kopnyc Hacoca n3 HT250(QT400-18) / pabouee koneco ns yyryHa HT200
PN25 - Kopnyc Hacoca 13 uyryHa QT400-18(QT500) / pabouee koneco n3 4yyryHa HT200
QS - PN16 - NpoTo4yHas 4YacTb 13 yyryHa HT250 (QT400-18 ) / paboyee KOECO U3 HEPX.
ctanu AISI 304
PN25 - MpoToyHasa yacTb n3 yyryHa QT500 (QT400-18 )/ pabouyee koneco M3 Hepx. cTanm
AISI 304
B - Kopnyc Hacoca 13 yyryHa GG25 / pabouee koneco u3s yyryHa GG25
C - Kopnyc Hacoca 13 yyryHa GG25 / pabouee koneco 13 HepxaBetwen ctanm AISI316
S - Kopnyc Hacoca u3 HepxaBetwwen ctanm AISI316 / pabodee Koneco ns HepxaserwLlen
ctanu AISI316
L - Kopnyc Hacoca 13 aynnekcHoun ctann 2205 / pabouee koneco n3 Hepxxasetluern ctann AISI316
X - CneuynanbHOe UCMNOJSIHEHNE

MakcumanbHoe paBneHue (PN):

Al - PN10
A - PN16
B - PN25

X - CneuymanbHOE UCMNOSTHEHNE

Kop maTtepuana anacromepa:

N - 6yTaaneH-HUTPUNbHbIN Kayyyk NBR

V - FKM (Viton®)

E - EPDM

F - FXM

X - CneuunanbHOe UCNOJIHEHNE

TunoBoe o603HayYeHMe TOPLIEBOro YNJIOTHEHUS:

B - OanHapHoe MexaHu4yeckoe Topuesoe EPDM+Sic+Sic

BV - OamMHapHoe MmexaHunyeckoe TopueBoe FKM+Sic+Sic

G - OanHapHoe MexaHun4yeckoe Topuesoe EPDM+IpaduT ¢ nponutkon+Kepamumka
GV - OanHapHoe MexaHun4veckoe TopueBoe FKM+IpaduTt ¢ nponuTtkoli+Kepamuka
D - OanHapHoe MexaHu4yeckoe Topuesoe EPDM+Carbon+Sic

BT - OanHapHoe MexaHnyeckoe Topuesoe FXM+Sic+Sic

SN - CanbHMKOBOE YMJOTHEHNE

X — CrneuunanbHoOe UCMOoJIHEHNE

Tvn ncnonHeHus:

AA - Hacoc 1 3neKTpoABUraTesib Ha eANHOIN paMe, 3aKpbITbli KOPMYC C NOALIMMHUKAMW CO CMa3Kol Ha BeCb CPOK
cny»x6bl, xecTkasa mydTa

AB - Hacoc 1 aneKTpoABUraTesb Ha eAMHOM paMe, 3aKpbITbl KOPMAYC C NOAWNNHMKAMN CO CMa3KoW Ha BeCb CPOK
cnyx6bl, MydTa C NnpocTaBKom

AC - Hacoc 1 aneKTpoABUraTesib Ha eAnHON paMe, KOpnycC NOALMMNHWUKOB C HUMNENAMWU ANS 3anpaBKu
KOHCUCTEHTHOW CMa3KoM, XxecTkasa MydTa

AD - Hacoc 1 anekTpoABuraTenb Ha eAMHOM pamMe, KOpnycC NOALWNMNHUKOB C HUMMENSaMN 415 3anpaBku
KOHCUCTEHTHOW CMa3Kol, MydTa C MpoCTaBKOMN

AE - Hacoc 1 anekTpoABUratenb Ha eAnHON paMe, KOpnycC NOALMMHUKOB C CUCTEMOM MOCTOSHHOIO YPOBHSA Macna,
xecTtkaa MmydTa

AG - Hacoc 1 anekTpoABUraTesb Ha eAnMHON paMe, KOprnycC NOALMMHUKOB C CUCTEMOM MOCTOSAHHOIO YPOBHSA Macna,
MydTa C NnpocTaBKOW

BA - Hacoc 6e3 anekTpoABuraTens, 3aKpbiTblli KOPMyC C NOALMUMHMKAMN CO CMa3KoM Ha BeCb CPOK Cyxbbl,
xecTtkaa MmydTa

BB — Hacoc 6e3 anekTpoABMraTens, 3aKpbiTbllii KOPMyC C NOALMUMHUKAMKN CO CMa3Kol Ha BeCb CPOK Cnyx6bbl, MydTa C
npocTaBKoOM

BC - Hacoc 6e3 anekTpoaBuraTesns, KOpnyc NoALWUNHUKOB C HAMMNENSIMWU ANS 3anpaBKM KOHCUCTEHTHO CMas3Kol,
xectkaa mydTa

BD - Hacoc 6e3 anekTpoaBuraTens, KOpnyc NOAWMMAHNUKOB C HUMMNENSMU AN 3anpaBKU KOHCUCTEHTHOW CMa3KoMn,
MydTa C NpoCTaBKOMN

BF - Hacoc 6e3 anekTpoaBuraTens, Koprnyc NoAWMMHNUKOB C CUCTEMON NOCTOSHHOIO YPOBHS Macna, XxecTkasa MydTa
BG - Hacoc 6e3 anekTpoaBuratens, Kopnyc noALlWMNHUKOB C CUCTEMOWN NMOCTOSIHHOIrO YPOBHSI Macna, MydTa C NpoCTaBKoM
FC - Hacoc co cBo60AHbIM KOHLOM Basa, 3akpbITblii KOPNYC C MNOAWMMNHUKAMWN CO CMa3KoW Ha BECb CPOK CYyXObl

FF - Hacoc co cBO60AHbLIM KOHLOM Basa, KOpryc NOAWUMHUKOB C HAMMAENSIMU AN1S1 3afpaBKU KOHCUCTEHTHOM CMas3Koli
FO - Hacoc co cBO60AHbIM KOHLOM Bana, KOpnyc NoAWNMHUKOB C CUCTEMOW NMOCTOSIHHOIO YPOBHS Macna

X - CneunanbHoOe UCMNOSTHEHNE

Kopn sanexkTpoasuratens:

A - baszosbIn (3-da3Hbil, IE2)

E - DHeproaddekTmBHbIN 3x380B IE3

EI - DHeproaddekTnsHbili 3x380B IE3 1 M30NMpPOBaHHbIN Ban

EA - DHeproaddekTmnBHbIN (3-da3Hbin, IE3) ¢ gatunkamm Pt100 B nogwmnHukax 3/4 (2xPt100)

EB - DHeproaddekTuBHbil (3-da3Hbiii, IE3) c gaTumkamm Pt100 B o6MoTkax 3/4 (3xPt100)

EC - DHeproaddekTmBHbIN (3-da3Hbin, IE3) ¢ gaTunkammn Pt100 B noawmnHukax n obmoTtkax 3/4 (2xPt100
B noAlwmnnHukax n 3xPt100 B o6MoTKax)

ES - DHeproadpdekTmBHbIN (3-ha3Hbil, IE3) ¢ agaTumkamm Pt100 B nogwmnHukax n obmoTtkax 3/4 (2xPt100
B NoALlNMHMKaX 1 2x3 Pt100 B o6MoTKax)

X...X99 - CneumanbHoe ncnonHeHune (B T.4. 1-dasHbii)




5. YnakoBKa U nepemMeLljeHue
5.1. YnakoBKka

Mpu nony4vyeHnm o60pyaoBaHMSA NPoOBEpPLTE YNAKOBKY

1 camo 060pyAOBaHME Ha HaNN4YMe NoBPEXAEHWU,
KOTOPbIE MOT/N BbITb MNOTYYEHbI NPU TPAHCMOPTUPOBAHUMN.
Mepea TeM Kak yTUAM3MPOBATb YNaKOBKY, TWATEbHO
NpoBepbLTE, HE OCTAJNIUCh IV B HEW JOKYMEHTbI U Mefikue
fetanu. Ecnv nonydyeHHoe o6opynoBaHme

He COOTBETCTBYeT BalleMy 3aka3sy, obpaTuTecb

K MOCTaBLIMKY 060pyA0OBaHMS.

Ctporo cobntoaaTb NOSIOXEHNE N NEpeMeLLEHNE rpy3a Npu
TPAHCMOPTUPOBKE U XPaHEHUN B COOTBETCTBUM

C HaHeceHHOWN MapkunpoBkor MaHunynsauuni (FTOCT 14192-
96). HapyweHue aTtoro TpeboBaHusa BneveT
aHHYNMpOBaHWe rapaHTUIiHbIX 0693aTeNbCTB.

Ecnn obopynoBaHue NoBpexaeHo npu
TPaHCNOPTMPOBaHWNN, HEMEAIEHHO CBAXUTECH

C TPAHCMOPTHOW KOMMN@HWeN 1 coobLimMTe NOCTaBLUNKY
obopynoBaHus.

MocTaBLwMK coxpaHseT 3a cobor nNpaso TWaTesbHO
OCMOTpPEeTb BO3MOXHOE noBpexageHue.

NHbopMaLumio 06 yTuaM3aumm ynakoBky cM. B pasaesne
19. UHpopMmaums o yTunnm3aymm yrnakoBKu.

5.2. NepemelweHune
lMpeaynpe>xaeHune
Cnepgyer cobnogarb orpaHnyYeHns
MEeCTHbIX HOPM M NMpaBunJ1 B OTHOLUEHUHN
noABbEMHbBIX U MOrPy304HO-Pa3rpy304YHbIX
paboT, ocywjecTB/asieMbIX BPYYHYIO.

3anpewjaercs TAHyTb 060pygoBaHne

3a nutarownii kKabesb.

Mpeaynpe>xaeHune

3anpewjeHo NogHNMaTb HaCOCHbIE
arperarbl MOLHOCTbIO CBbilUEe 4 KBT
TOJIbKO 3a pbIM-60/1TbI
aJ/ieKTpoABUraress.

Hacocbl 4OMKHBI MOAHMMATLCA NPU MOMOLLU HEMNOHOBbIX
CTpoOnoB U TaKena>XHblX ckob.
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Puc. 3 lpaBunbHbI cnocob CTPONOBKKN Hacoca

e A
il

i il
7

Puc. 4 HenpaBunbHbIN cnocob cTponoBKM Hacoca

6. O6nacTtb NpUMeHeHUsn

Hacocbl npegHa3sHayeHbl 4715 NepeKaymBaHnsa ropsyen
1 XONOAHOM BOAbI, HANpUMep, B:

® OTOMUTENbHbIX YCTAHOBKaX;

® OTOMUTENbHbIX TENOLEHTPANAX;

® OTOMUTENbHbIX YCTAHOBKAX AJ1S1 XUJIbIX MOMELLUEHNN;
e yCTAHOBKaX AJ1 OTOMJIEHNS XU/bIX KBApTasos;

® YCTaHOBKaX KOHAWLMOHUPOBAHWUS;

® XONOAWSIbHBIX YCTaHOBKAX;

® B XXWUJIbIX PaliOHax, yYpexAeHUsIX U Ha MPOMbILLSIEHHbIX
npeanpusTUsIX.

KpoMe TOro, aTu HacocCbl NPUMEHSAIOT ANS NepekavymBaHus
XMAKOCTEN N BogoCHabxeHns, Hanpumep, B:

® MOEYHbIX arperaTax;

e YyCTaHOBKaX noAda4yu soabl And 6bITOBOrO
MCnosib30BaHUA;

® MPOMbILWTIEHHbIX YCTaHOBKaXxX.

Onsa obecneyeHns onTUManbHOM 3KCAyaTaunm yCTaHOBOK
BaXHO, 4To6bl BbibpaHHasa 06n1acTb X NapamMeTpoB He
BbIXOAMNa 3a Npefesbl Anana3oHa MOLWHOCTM Hacoca.

Pa6ouue xngkoctm

YucTble, ManoBA3KNE, HearpecCuBHbIE U
B3pbiBO6E30MnacHble XMAKOCTN 6e3 TBepabiX Un
OANMHHOBOJIOKHUCTBIX BKOUeHuI. NepekaymBaemas
XNAKOCTb HE AO0JIXKHA MEXaHUYECKU UTN XUMUNYECKHN
BO34ENCTBOBATb Ha MaTepwuasn Hacoca.

Mpumepsbl:
e BOAA ANS CUCTEM LeHTpasbHOro otonaeHns (kayecTtso

BOAbl O/IKHO COOTBETCTBOBaTb TPeHOBAHMAM MPUHATBIX
CTaHAapTOB AN BOAbl B CUCTEMAX OTOMNEHUS);

e OxXJlaxagatowmne XnakocTu;

e BOAa AN 6bITOBOro UCMNOAb30BaHMUS;

® NCNOJIb3yeMble€ B NMPOMbIWLTIEHHOCTUN XNAOKOCTHU,;
e H-KaTWOHUpOBaHHas Boaa.

Ecnun HeobxoamMo obecneunTb nepekaymBaHne XuUaKocTH,
NAOTHOCTb U/WUAN BA3KOCTb KOTOPOW OTIMYAETCS OT
MAOTHOCTM U/WNK BA3KOCTU BOAbI, TO B 3TOM Cllyyae

B CBSI3W C U3MEHEHMEM rmapaB/IM4yecKon MOLLHOCTU Hacoca
Heo6xoanMo 06paTnTb BHUMaHWe Ha Takne pakTopbl Kak:

® CHUXEHWE AaBNEeHNA HarHeTaHus;
* NageHne rmapaBINyeCcKolr MOLHOCTH;
e yBenmyeHne notpebnsemMon MOWHOCTN Hacoca.



B 3Tux cnyyasx AOMXKHO npeaycMaTpuBaTbCa OCHalleHue
HacoCoB 3feKkTpoABuraTensimMm 6onbliet MOLWHOCTH.

B COMHUTenNbHbIX Cy4yasx NpocuMM cBA3aTbCsA C GMpMON
Vandjord. YcTaHaBnMBaeMble B Ka4YecTBe CTaHAAPTHbIX
YMNAOTHUTENbHbIE KOMbLA KPYI/10ro CEYEHNS U3 PE3UHbI
EPDM (3TMneH-nponnaeHoBOro TPOMHOro cononnmepa
CK3MT) npuroaHbl B NepByto odepenb Ans BoAbl. Ecnn
nepekaymMBaeMas BoAa COAEPXUT MUHepasbHble/
CUHTEeTUYECKne Macna nnm XmMukaTbl, NM60 BO3HUKaET
HeobxoAMMOCTb B NepekavymBaHuUn He BOAbI, @ APYruX
XKUAKOCTEN, TO AN 3TOro cneayet BblbMpaTh
YANOTHSAOWMNE KOMbLA KPYr0ro ce4YeHus m3
COOTBETCTBYIOLLEro Mmatepmana.

[Ona npuHATMA peweHns o Bbibope MaTepuana
HeobxoAMMO CBA3aTbCsa C NpeacTaBuTenscTBoM Vandjord.

7. MpuHUMN gencreuda

MpuHumn paboTtbl HacocoB VNK 0OCHOBaH Ha MOBbILLEHWN
OABMEHNSA XUAKOCTU, ABMXKYLLEACS OT BXOAHOro naTpybka
K BbIXOAHOMY. [NOBbIWEHNE AaBNEHNSA MPONCXOANT NyTEM
nepeaayn MexaHM4eckom aHeprum oT Bana
3NeKTpoaBuraTens yepes MydTy K Basly Hacoca, a 3aTeM
HenocpeACTBEHHO XUAKOCTW NOCPEeACTBOM
BpaLllatowerocs paboyero koneca. XnakocTb TeveT oT
BX0Aa K LeHTpy pabouero koneca v ganblie BAONb €ro
nonatok. lNoa AencTBMEM LEeHTPO6EXHbIX CU1T CKOPOCTb
XXWAKOCTU yYBENMYMBaeTCs, cfefoBaTeflbHO, pacTeT
KMHeTnyeckas sHeprus, kotopas npeobpasyeTcs B
naeneHune. CnupanbHasa kamepa (yn1uTka) npefHasHayvyeHa
Ans cbopa XuaKocTn ¢ paboyero koneca v HanpaBieHUs
€e Ha BbIXOAHOW (hnaHel.

8. MOHTa)> MexaHUYecKoOM YacTum

8.1. MpoBepkuy, BbiNOJIHAEMbIE Nepej HavyasnoM
MOHTa)Xa

MoapsiAuMK AOSIKEH NPOBEpUTL 060pyaoBaHMe npu
nocTtaBke U y6eaAUTbCS B TOM, YTO OHO XPaHUTCS

B YCJIOBUSAX, UCKJTIOYAIOLLUX Er0 KOPPO3UIO

M noBpexzaeHue.

Ecnn po BBoga obopyaoBaHus B aKCNyaTauuo npongeTt
6onee wecTtu mecsaues, HeEOH6XOANMO HaHECTU
COOTBETCTBYOLEE aHTUKOPPO3MOHHOE NOKPbITUE Ha
BHYTpeHHMe aeTanu Hacoca. NpumeHsiemoe
@HTMKOPPO3MOHHOE MOKPbITUE HE AOJIXHO pa3pyLlwaTtb
pe3nHOoBbIe AeTanun, C KOTOPbIMW OHO KOHTaKTUpPYyeT.
AHTUKOPPO3NOHHOE MOKPbITUE AOJIXKHO JIErKO yaanaTbCs.
YT06bI 3aLMTUTL HACOC OT MPOHUKHOBEHWUSA B HErO BOAbI,
Nblan, FPS3M U T.M., BCE OTBEPCTUS AOSIKHbI BbITb
3arnyLweHbl BNOTb O MOMEHTa NOAKYEHNS
Tpy6onposoaos. CTOMMOCTb peEMOHTa Hacoca n3-3a
rnonagaHuns BHYTPb MOCTOPOHHUX NPeAMETOB AOCTAaTOYHO
BesnKa.

MexaHun4deckue ynnoTHEHUS Bana npeacTaBnsatoT cobomn
npeLesnoHHble Y3/bl, MO3TOMY BaXHO cobnoaatb
TOYHOCTb YCT@HOBKM HAaCOCHOro arperaTa Ha ¢pyHAaMeHTe,
cobntopaTtb COOCHOCTL Tpy6onpoBoaoB ¢ praHuamm
Hacoca, UCKIYaTh HaTAM U AaBlieHne Ha Kopryc Hacoca
CO CTOPOHbI TPy60NpPOBOAOB, BbIMOMHATL NPOBEPKY
COOCHOCTM BasnoB Hacoca u aBuraTtens. HecobnoaeHve
BblLLenepeyncrieHHblIX TpPeb0oBaHWt ABISETCA OCHOBHOM
NMPUYMHOW NMOBPEXAEHUS MEXAHNYECKOrO YNIOTHEHUS
Basia B NepBble Yacbl 3KCNayaTaumu.

[Mpn TpaHCNOPTMPOBKE M NepeMeLLeHUN HACOCHOro
arperaTta 40 MeCTa MOHTaxa Heobxoammo cobnoaaTtb
Mepbl UCKJIlOYaoLWwme nageHus, yaapbl U NOBbILWEHHY O
BMbGpaL 1o, KOTOpble MOTyT MPUBECTU K MOBPEXAEHUIO
MeXaHW4eCKOro yrnjaoTHEHUS Bana v Apyrux getanemn
Hacoca.

8.2. Tpe6oBaHMA K MECTY YCTAaHOBKM

Hacoc ycTaHaBnMBaeTcs B CyXOM, XOPOLLO
NpoOBETPMBAEMOM MECTE, [1€ HET Yrpo3bl NpoMep3aHus.

Mpepgynpe>xxaneHne

Mpun nepekaynBaHuy ropsidein Mau
XO0JIOA4HON BOAbI c/lefqyeT UCKITIOYNTD
BO3MOXHOCTb COMMPHUKOCHOBEHMUS
rnepcoHasa c ropsiaMMm MJin XoJa04HbIMU
MnoBepXHOCTSAMM.

[lnsa ocMoTpa 1 peMoHTa Heo6X0AMMO NpeaycMoTpeTb
CcB060AHOE MPOCTPAHCTBO, MO3BOJISAOLWEE BbIMNOJHATD
[IEMOHTaX Hacoca WK 3NeKTpoaBuraTens.

° ,U,ﬂﬂ HaCoCOB C aneKTpoasuraTenamMm MOWHOCTbIO A0
4 kBT Heobxoanmo obecneunTb 0,3 M cBO6OAHOIO
NpOCTPaHCTBa 3a 3/1eKTPOABUIraTENEM.

e /1N HACOCOB C 3/1IEKTPOABUraTENSMU MOLHOCTbIO OT
5,5 kBT u Bbilwe Heobxoanmo obecneunTsb 0,3 M
cBO60OAHOrO NPOCTPaHCTBa 3a aneKkTpoaBuraTenemM n 1 m
Hafl aneKkTpoABUraTeseM Ans nogbeMa Hacoca.

0,25 - 4 kBT

00

— 0,3m —>

I
I

5,5 kBT n 6onblie

l 1 — I

Puc. 5 lpocTpaHCTBO 3a ABuraTtesiem



8.3. dyHpgameHT HacocoB VNK c pamoii-
OCHOBaHMEM

KomnaHus Vandjord pekoMeHayeT ycTaHaBAMBaTb HAcocC
Ha 6eTOHHbIN PyHAAMEHT, UMEOLWMA 4OCTAaTOUYHYHO

HecyLy cnocobHOCTb ANA Toro, 4Tobbl o6ecneynTb ] 0 ©
NOCTOSIHHYIO CTabubHYIO OMOpPYy BCEMY HAaCOCHOMY Y3.Y. —
dyHAaMeHT AoskeH nornowaTb nbbie Bubpauumn,

Aedopmauunm 1 yaapbl OT HOPMaibHO AENCTBYOLWMX CUI. v ]

Ha npakTuke npuaepxunBatoTcsa npasunia, 4To Macca ' \

6eTOHHOrO OCHOBaHWUSA AoMXHa B 1,5 pa3a npesbiwaTb .
MacCy HaCOCHOWM yCTaHOBKMW. \F\\,ﬁ / \ J’—,«(r
Pasmepbl 6€ToOHHOro yHaaMeHTa AOXKHbI ObITb Ha ‘\7——--3(’1

100 mm 6onblue HecyLen pambl N0 BCEMY NEPUMETPY.

CM. puc. 6. / \

Puc. 8 HenpaBunbHbIN dyHAAMEHT

Mepes HayanoM MOHTaxa Hacoca HeobxoAnMO
noAroToBUTb PyHAAMEHT.

Onsa 2-nontocHbix Hacocos VNK ¢ ABuratenem MOLWHOCTbIO
55 kBT 1 6onee 3anmBka pamMbl-OCHOBaHMSA LLeMEHTHbIM
l pacTBOpoM obsa3aTeNibHa, YTO6bl UCKIOUYMTL Nepeaavy

BMbpaumn oT Bpawaowerocs ABuratesis U1 BO3HMKaKLWMX
Y- o
< BMb6paumin OT NOTOKA XUAKOCTHU.
P2 < 45 kBT P2 > 55 kBT
Lt 3anuBska 3anueka
2 nontwca
He obsizaTeNbHa obs3aTenbHa
X 4 nontoca 3anuBka He oba3aTesibHa
6 nontocos 3anuBka He obsa3aTesibHa
< 8.3.1. NopsApok AaenAcTBUM
1. MoarotoBka dyHAaMeHTa
-
m 2. BbipaBHMBaHMe paMbl-OCHOBaHUS
3. NpepBapuTenbHasa LEHTPOBKa BanoB
<
4. 3annBKa LEMEHTHbIM PaCTBOPOM
5. OKOHYaTesNlbHas peryiMpoBka COOCHOIO MOJIOXEHUS,
L X CM. pasgen 8.4. PerysinpoBKa COOCHOCTH.
f

Puc. 6 OyHpameHT, X = MMH. 100 MM

MuHUManbHaa BbicoTa dyHAameHTa (h,) MOXeT 6bITb
BblYMC/ieHa no ¢opmyne:
Myacoc * 1,9

hf Lt —
Lt x B % Sgerona

MnoTtHocTb (8) 6eToHa 06bi4HO paBHa 2.200 kr/m3,
YCTaHOBUTb HAacocC Ha yHAaMEeHT 1 3aduKCMpoBaThb.
Hecyuwasa pamMa Ao/mkHa uMeTb ONOpy Mo BCel naowaau.
CM. puc. 7.

Puc. 7 lMpaBunbHbli PyHAAMEHT
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1: MNoparoroBka chyHaaMeHTa

Ans dpopMupoBaHna xopolero dhyHAaMeHTa HE06X0AMMO
BbIMOIHUTL ClieayloLlee.

ST1an

AeicTtBne

Unnroctpauunsa

[Ons 3anuBkn Heo6Xx0AMMO UCMONb30BaTh 6e3ycafoYHbIn
6eToH. (MPOKOHCYNbLTUPYMTECH C MOCTaBLLMKOM 6ETOHA).
3anueka dyHAaMeHTa A0/KHa ObITb CcniowHoM 6e3 pa3pbiBOB
He goxoas 19-32 MM A0 OKOHYATesNIbHOM BbICOTbI. ANns
paBHOMepHOro pacnpeaeneHuns 6eToHa Heob6xoaMMO
ncnonb3oBaTb BUbponpecchl. Ha BepxHein NOBEPXHOCTH
dyHAaMeHTa HeobxoauMo caenaTb rnybokue pudneHns nnm
60po3abl Nnepes AONMBKONW pacTBOpoM. Toraa pacTsop
XOPOLUO CXBATUTCS C MOBEPXHOCTHIO.

dyHAaMeHTHble 601Tbl 3anMBatoTCa B 6€TOH. BoATbl A40MKHbI
6bITb BbICTaBMI€HbI MO YPOBHIO U COBMaZaTb C MOHTaXHbIMU
OTBEPCTUSIMW paMbl-OCHOBaHUA. [MHa Ux AoAXHa 6biTb
AOCTaTOYHOW ANs Toro, 4Tobbl Nocne 4OIMBKK pacTBopa,
YCTaHOBKMW NPOK/aA0K, YCTaHOBKWN HUXXHENO Kpasi pambl-
OCHOBaHMS MOXHO 6bl/10 HaAeTh Warbbl U HABEPHYTb ranku.

AnvHa 6onTa
Haja pamoii-
OCHOBaHueM

TonwmHa

pambl- ——

OCHOBaHMA

19-32 MM nopa
LeMEeHTHbI
pacTBop

s

|- /anMHbﬂ nnu
L ____7, 7, Z/inpoknagku
/7,7, 7, ocTalTcs Ha

s
s

MecTe

MoBepxHOCTb
dyHaamMeHTa
OCTaBUTb
LwepoxoBaTom

Mepen BbipaBHMBAHMEM U 3a/IMBKON LEMEHTHbLIM pacTBOPOM
paMbl-OCHOBaHUSA PyHAAMEHT A0JIXKEH MOJIHOCTLIO
3aTBepAeTb, Ha 4TO TpebyeTcst HECKONbKO AHEN.

2: Bbip

aBHUBaHuUe paMbi-OCHOBaHUA

3tan

AeicTBUE

UnnocTtpauus

MpunoaHATL paMy-OCHOBAHME Ha KOHEYHbI YPOBEHb
19-32 MM Haa 6eTOHHbIM (byHAAMEHTOM M NoANEpPETb

€€ C MoMOoLbIO KIMHBbEB M NPOKNAA0K MexXAay pamoni-
OCHOBaHMeM 1 pyHAAMEHTOM, pSAOM C dyHAAMEHTHbIMU
6ontamu.

25 MM

BbIpOBHATL paMy-ocHOBaHWe, Ao6aBnas unu ybupas us nog
Heé NpoKsanKku.

3aTsHYTb raikn dyHAaaMeHTHbIX 60/1TOB A0 ynopa

B NMOBEPXHOCTb paMbl-OCHOBaHUs. [TpOBEPUTbL COOCHOCTb
coeanHeHuns TpybonpoBoaa ¢ prnaHuamm Hacoca 6es
BO3HMKHOBEHMSA HaTsra U AaBJieEHWUs Ha KOPMyC Hacoca co
CTOPOHbI TPY60ONpPOBOAOB.
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3: NMpepBapuTesibHas LLEHTPOBKaA

Mpeaynpe>xxaeHmne
lNMepen HayasioM paboTbl C HACOCOM yb6eanTeChb, YTO 3JIEKTPONMUTAHNE BbIKJIIOYEHO U HE MOJXKET 6bITh
BKJIFOYEHO IO C/1y4aiiHOCTH MJTM HEOCTOPOIKHOCTH.

Hacoc n aBuratenb ycTaHOBJSIEHbl COOCHO Ha paMy-OCHOBaHWE Ha 3aBoje-usrotosutene. Npu TpaHCNOPTUPOBKE BO3MOXHbI
Aeq)OpMaLI,VIM paMbl-OCHOBaHuA, HeobxoanMo npoBepuUTb COOCHOCTb BasioB nepen OKOHYaTesIbHOW 3a/IMBKOW LLEMEHTHbIM
pacTBopoM. Ynpyras Myq)Ta KOMMEHCUPYET INLUb HE3HAYUTESNIbHbIE OTKJIOHEHUSA OT OCKU, €€ HeNb3d UCMNoJb30BaTb A4
KOPPEKTUPOBKU 60MbLWKMX CMELLeHMn BanoB Hacoca U aneKTpoABuUraTens. HetouyHas LeHTpoOBKa NpusoauT

K BO3SHUKHOBEHWUIO BVI6paLl,I/1VI N 4pesaMepHOMY U3HOCY NOoALLUNMHUKOB, BaJla U KoJiel WeneBoro ynJIoTHeHUA.

MNMpeaynpe>xxaeHne
LieHTpoBKa BaJsioB Hacoca v ABHUraTeJisi BbIMOJIHAETCS BCerja nocsjie MOHTa)ka HaCoOCHOMH yCTaHOBKH,
0C06EeHHO Npyv BOSHUKHOBEHHNM YCHUANI Ha ¢pbaraHuax npucoegnHEeHNs1 Tpy60onpoBoAOB K HACOCY.

LleHTpoBKa 311eKTpoABUraTessl BbIMOMHSAETCS C MOMOLLbIO METANNIMYECKUX MIACTUH Pa3/IMYHON TONLWUHbBI, KOTOPble KnaayT
noa Asuratesib. BMeCcTo HeCKOMbKUX TOHKUX NAACTUH Nydlle UCNoNb30BaTb OAHY TONCTYO (fonyckaeTcs ycTaHoBKa Mnoj
ornopy He 6osiee Tpex perynpoBOYHbIX MIACTUH).

CM. pasgen 8.4. PerynnpoBKka COOCHOCTH.
4: 3annBKa LLEeMEeHTHbIM PacTBOPOM

3annBKa LUEMEHTHbLIM PpacTBOPOM KOMMEHCUPYET HEPOBHOCTH d)yH.CI,aMEHTa, pacnpenendaeT sec HacocHoW YCTaHOBKUW NO
BCen NMNOBEPXHOCTU beH,D,aMeHTa, nornowaeTr BI/l6paL|,VIVI M npepoTBpallaeT cMeleHne. 44 3anuBKu HeobxoanMo
MCMNoJZib30BaTb 6e3yca,qqub|17| pacTteBop. Ecnn Bam HeobxoaAnMbl Kakue-nnbo YTOYHEHUNA OTHOCUTEJNIbHO 3aJIMBKN LUEMEHTHbIM
pPacTBOpOM, O6paTVITECb K cneynanncTy no LLEMEHTHOM 3anunBKe.

3T1an | JeicTBue UnniocTpauyusa

3aKkpenuTb CTallbHble CTEPXHU B PyHAAMEHTE C MOMOLLbIO
dukcaTopa aHkepHbix 601T0B 2K. KONMYecTBO CTalbHbIX
CTep>XHel 3aBUCUT OT pa3Mepa paMbl-OCHOBaHWSA, 04HaKO
pekoMeHAyeTCsa Mo BCEeW naowaamn nanTbl paBHOMEPHO
pacrnpegennTb He MeHble 20 cTepxHel. CBO6oAHbIN
KOHEL, KaXX[0ro CTaJlbHOro CTEPXHS AOIXKEH COCTaBNATb
2/3 OT BbICOTblI paMbl-OCHOBaHWA ANS NPaBUIbHOMN
3a/IMBKM pacTBOPOM.

TWwaTenbHO CMOYNTL BEPXHIO MOBEPXHOCTL (hyHAAMEHT],
3aTeM yAanunTb C MOBEPXHOCTM OCTaBLIYIOCA BOAY.

Onany6ka

C 060mx TOpLOB paMbl-OCHOBaHMS HeobxoaMMO caenaTb
Hagnexauyt onanybky.

[0 BEPXHEN YacTu paMbl-OCHOBaHWS. MNpexae yem
npucoeanHaTb Tpy6onpoBoAbl K HACOCY, PacTBOP AO/KEH
4 BbICOXHYTb (AOCTaTO4YHO 24 4acoB Npu CTaHAAPTHOM
npoueaype 3anumsku). Nocne Toro Kak pacTBOp 3aTBepAEeT,

KJIMHbA UK
npoknaakun

!

Mepen 3a/MBKOI LLEMEHTHOIO pacTBopa, ec/in 370
Heo6Xx0MMO, CHOBA MPOBEPUTbL FOPU3OHTANIbHOCTb PaMbl- }/
OCHOBaHUsA. 3anunBaTb 6e3ycafoyHblit pacTBOp 40 TeX Mop, Pama-ocHoBaHMe ~~_ |
MoKa MpoCTPAHCTBO BHYTPY paMbl He ByaeT 3aimTo s PacTBOp
MOJIHOCTbLIO. 3aMoHUTL OMany6Ky LeMEeHTHbIM pacTBOPOM H

2

i PerynnpoBoyHble

NpoBepUThL yHAAMEHTHbIE 6ONTLI U, NPU HEOBXOAMMOCTH, pa‘il;lég;g ooTea na
NOATAHYTb raiiku. CnycTs NpUGNN3NTENLHO ABE Heaenu 19-32 MM

nocne 3a7MBKM, WU Kak TObKO 6€TOH MOTHOCTbIO

BbICOXHET, AN 3alMTbl PyHAAMEHTa OT BIaXHOCTU 1 Onany6ka gi’,ﬁi’;’;’;ﬁ;"
aTMocdepHbIX 0CaZAKOB HAHECTU Ha OTKpbITble (wepoxoBaTas)

NOBEPXHOCTM KpacKy Ha MacisiHOW OCHoBe.
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8.4. PerynupoBkKka COOCHOCTH

8.4.1. O6wume cBegeHun

Korzaa HacocHbIil arperaT nocTaBisieTcs € 3aBoja B c6ope,
nonyMmydTbl yXXe TOUHO CLLEHTPUPOBaHbl 3@ CYET TOHKUX
NpoKJiaZloK, yCTaHOBMIEHHbIX MO OMOPHbIMU
NMOBEPXHOCTSIMU Hacoca M 3IeKTPOABUraTENSsl, Kak TOro
TpebytloT TEXHUYECKME YCNOBUS.

MOCKOMbKY COOCHOCTb HAacoca W ABWUraTesns MoxXeT
HapyWwuTbCS NpY NEepeBO3Ke U MOHTaXe, To nepes
3aMycKOM Hacoca HeEO6X0AMMO MOBTOPHO ee MPOBEPUTH.

BaxHO NpoBepnTb OKOHYATENIbHYIO COOCHOCTb, KOraa
Hacoc pasorpesncsa Ao cBoen paboyer TeMnepaTypbl Npu
HOPMasibHbIX YCIOBUAX 3KCNayaTauun.

Mpeaynpes>xaeHne

HenpaBuibHasi peryimpoBKka COOCHOCTH
MOJXKET NMPUBECTN K MOBPEXAEHNIO MyPTbI
M HAaCOCHOro arperara B 4€JIOM.

8.4.2. BbipaBHMBaHue

OueHb BaXXHO MPaBUJIbHO BbIMONHUTL PeryiMpoBaHue
B3aVMHOI0 MOJIOXEHMS HAacoca W 3/1eKTpoABUraTens.
BbINOMHUTB yKa3aHHble HUXEe UHCTPYKLNN.

1. BbINOMHUTbL NpeABapUTESNIbHY PeryiMpoBKY COOCHOCTU
Hacoca W 31eKTPoABUraTesNs U 3aTAHYTb BUHTbI pPaMbl-
OCHOBaHWS C MOMEHTOM, yKa3aHHbIM B Tabn. MOMEHThI
3aTAXKY;

2. C noMoLlLbio Wyna onpeaennTe 3a3op Mexay
nonyMyTamMn ¢ YeTblpex CTOPOH, C warom B 90° (S1).
Ecnn namepeHHble 3Ha4YeHns 3a3opa oT/In4alTCH
MeHblle, 4eM Ha 0,2 MM, perynmpoBKa B3auMHOro
MOJIOXKEHUS Hacoca 1 3/IeKTpoABUraTensa 3aseplieHa.

3. C noMowwbio NMHENKK nnun wabnoHa onpegennte 3a3op
S2 mexay AByMSA nonyMydTamu B rOpU30HTaNbHOM
N BEPTUKANbHOM NONOXeHUN. ECnn namepeHHble
3HayeHus 3a3opa No BCEMY NepuMeTpy He bonee
yKa3saHHbIX 3HadyeHur B Tabnuue LLnpunHa 3a3opa S2
W pasHOCTb MeXAy HanboNblWMM Y HAUMEHbBLUUM
3HayeHnsMM He npesbiwaeT 0,2 MM, TO perynmpoBska
B3aMMHOIO MOJIOXXEHNS HAcoca U 3n1eKTpoaBUraTens
3aBeplieHa. B npoTMBHOM cny4ae npoaosxkanTe
perynMpoBKy COOCHOCTW B COOTBETCTBUU
C NpUBEAEHHbIMU HMXE MyHKTaMun 4-6.

4. OcnabuTb BUHTbI KPENJeHns aneKTpoaBUraTens.

5. YCcTaHOBUTbL N1acTUHbI N0 OMOPHbIE J1arbl
aNeKkTpoaBMraTenss Heo6xoANMON TONLUMHBI.

6. 3aTAHYTb BMHTbI KpenaeHnsa asieKTpoaBuraTens.
[MepexoanTb K MYHKTY 2 NPOBEPUTb COOCHOCTb €elle pas.

Mpun HeobxoanmocTn Ans 6onee TOYHOM LLEHTPOBKM
pekoMeHAyeTCs UCNosb30BaTb Na3epHoe o6opynoBaHmne
AN LEHTPOBKM COOCHOCTW BasioB.

MOMEHTbI 3aTAXKH

MomMmeHT
Fa6aputHble
OonucaHune asmepbi SaTAMKN
P [HM]
M6 10+2
M8 12+ 2,4
5 . M10 23+ 4,6
MHT C LUECTUrPaHHOI M12 40 + 8
rofoBKOM
M16 80 + 16
M20 120 + 24
M24 120 + 24
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LunpuHa 3a3opa S2

WnpuHa 3asopa S2 [MM]
Hapy>xHbli AnameTp XecTkan MydTa MydTa c npoctaBKkoOM
Myepret fravd HoMMuHanbHbIN g::::::::: HoMuHanbHbIN ﬂ:::::::::
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

Puc. 9 PerynupoBka COOCHOCTHU

Ecnn mydTa 1 Hacoc He nocTasnsaTcsa pupmon Vandjord,
BbIMNOJIHANTE YKa3aHus 3rotoButens MydTbl.

Mpeaynpe>xxaeHne
Bo Bpemsi akcniyaraumv gns

6e30nacHOCTH KOXKYX MyTbl JOJIXKEH
6bITb yCTaHOBJIEH MOCTOSIHHO.

8.5. Tpy6onpoBopg

8.5.1. Tpy6onposoa
Mpu MoHTaxe Tpyb cneayeT yumTbiBaTb, YTO Ha KOpMyc
Hacoca He A0/IKHbI NepefaBaTbCa MeXaHU4yeckne ycuams.

BcacbiBatowas v BbiNnyckHas Tpy6bl AOMXKHbI ObITh
Haasexallero pasmepa C Y4€TOM CKOPOCTM MOTOKa
M naBneHus Ha Bxoae B Hacoc (CM 31.13330).

Tpy60onpoBoAbl AOKHbI MOHTUPOBATLCS Tak, YTOObI B HUX
He ckannuBasncs Bo34yX, 0CO6eHHO Ha BCacCbIBaHUMN.

Puc. 10 Tpy6onposoabl

14

C obeunx CTOpOH Hacoca Heo6X0ANMO YCTaHOBUTb
3aABUMXKMN, YTOObI HE MPUXOANIOCH ONOPOXHATL CUCTEMY
AN OYMCTKM MW peMOHTa Hacoca.

Onopbl Tpy60NpoBOAOB AOIXKHBI pacrnonaraTbCs Kak
MOXHO 6Mxe KO BCcacbiBaloWeMy U HanopHoMy natpybkam
Hacoca. KoHTpdaHubl AOKHbI NPOKIaAbiBaTbCS
OTHOCUTENbHO (pNaHLeB Hacoca Tak, YTobbl UCKAUYNTb
nepefayy MexaHM4yeckux yCuaui Ha Kopnyc Hacoca. He
[OMNycKaeTcs OTK/IOHEHWE COOCHOCTU M NapannesbHOCTH
dnaHues. 3a3op mMexay pnaHuamMmm AoKeH 6biTb paBeH
TONWMHe npoknaaku. Cunel agedopMaLmm U HaTAXeHUe co
CTOpPOHbI Tpy6onpoBoAa MOryT NPMBECTU K MOBPEXAEHMIO
Hacoca. BbibnpaiTte anameTp Tpybonposoaa,
COOTBETCTBYIOLWMUIA peKOMEHAOBaHHbLIM CKOPOCTAM NOTOKa
yKa3aHHbIM B Tabnuue 24 CI 31.13330. MNMepexoa

c 6bonbliero guamMeTpa Ha MeHbLUMIN Ha TOPM30HTaNbHbIX
TpybonposoAax A0/KeEH BbITb 3KCLEHTPUYECKNM

C NPSIMbIM Y4YaCTKOM B BEpPXHEl 4acTu U YKJIOHOM He bonee
10°. 3To noMoxeT nsbexartb CKOMMEHUs BO3AyXa

1 obpasoBaHMs NOBbILEHHON TYpOyNeHTHOCTM NoToKa

B Tpyb6onpoBoAe, yMEHbLWUT WyM U BU6GpaLMIO CUCTEMBI.

|o

Puc. 11 MoHTax Tpybonposoaa

8.5.2. baunac

MNMpeaynpe>xaeHue

3anpewaercs sakcnayaTupoBarb Hacoc
npu 3aKpbITOM BEHTHJIE, TaK KaK 3TO
MO>KET NMPUBECTH K MOBbILIEHNIO
TemMneparypbi/obpa3zoBaHuio napa

B Hacoce M, Kak cse/[cTBHe,
nospe>xAeHMIo Hacoca.

Ecnv BO3HMKaeT pUCK TOro, YTO Hacoc MoxeT paboTaTb
npu 3aKpbITOM BeHTUNe, bainac nomoxeT obecnevynTb
MUHMUMaNbHY NoAayvy XUAKOCTU HAaCOCOM. MUHMManbHoe
3HayeHme pacxona AOJIKHO COCTaBNAATb He MeHbwe 10 %
OT HOMUHANIbHOr0 pacxoAa.

Pacxon v Hanop yka3aHbl B 3aBOACKOM Tabnmuke Hacoca.




8.6. NaweHune Bubpauuii

8.6.1. YcTpaHeHMe LUYMOB U rawieHme subpauum

[Ons ycTpaHeHus WwWyMoB 1M BU6pauunii pekomeHayeTtcs
yCTaHaB/MBaTb HacoC Ha BM6pon3onupytoLme onopsbl

N MCNONb30BaTb KOMMNEHCATOPbl HAMNPSXXEHUA. DT Mepbl
peKkoMeHAyeTCa NpuHMUMaTb NpuU 3KCnyaTauum HacocoB
C 3N1eKTpoABuUraTeniMm MOLWHOCTbIO CBbilwe 11 kBT. [An4
3NeKTpoABUraTenen MoLWHOCTbIO CBbilwe 90 KBT 3TK mepbl
OO/DKHbI MPUHUMATLCA B 0653aTeibHOM nopsake. TeM He
MeHee, CTaTb MCTOYHMKOM LWyMa W BUbpauumn MoryT
3N1eKTpoABMraTeNIN N C MEHLLUMMW pasMepami.

LLlym 1 Bubpaumns cosgatoTcsa Npu BpalleHun Bana
3MeKTpoABUraTeNIs U Hacoca, a TakxXe Npu NPoOXoXAeHUN
pabouen xnakoctu no Tpybam. Bosgencremne

Ha OKpYy>XalLwyl cpeay Cy6bbeKTUBHO, OHO 3aBUCUT

OT MOHTaXa M COCTOSAHUS OCTasIbHbIX 3/IEMEHTOB CUCTEMBbI.

CaMbIMU 3D PEKTUBHBIMU CPEACTBAMU AN1S1 YMEHbLUEHUS
WwyMa n Bubpaunmn ssnswTcsa Bubporacsuime onopbl
1 BubposctaBku. C™M. puc. 11.

8.6.2. Bubporacsiyme onopbi

YT106bI NPpEeaoTBpaTMTL Nepeaady Bubpaumii Ha 34aHue,
pEKOMEHAYETCS M30/1MpoBaTh PyHAAMEHT HACOCHOWA
YCTaHOBKM C MOMOLLbIO BUGPOU30IMPYIOLLMX OMOP.

Y1066l NpaBuabHO NogobpaTb BM6poonopy, Heobxoanmo
MMEeTb crneaytolmne daHHble:

e CuUnbl, Nnepeparownecd no onope

* HeO6X0AMMO YyUMUTbIBATb YAaCTOTY BpalleHus
anekTpoABUraTens

e Tpebyemasa BenmuunHa raweHus smbpaummn B %
(pekomenayeTtcs 70 %).

0N pasznnyHbIX TUMNOB HACOCHbIX YCTAHOBOK NMPUMEHSIOTCS
pa3Hble Bubporacswue onopbl. B onpeaeneHHbIx
YyCNoBMSAX HenpaBubHO NogobpaHHble BUb6poracswme
Onopbl MOTyT CTaTb NMPUYNHOWN poCTa YPOBHS BUbGpauunii.
MosToMy Tnn BnbpOracsawmx onop AoMKeH 6biTb
npeAsioXeH NoCTaBLMKOM Ornop.

Mpn MOHTaxe Hacoca Ha OCHOBaHWKM ¢ Bubporacawmmm
onopamu Ha dnaHubl Hacoca ycTaHaBIMBaOTCA
BMOpOBCTaBKM.

OuyeHb BaXXHO NMpeAoTBPaTUTL «LWaTaHWe» Hacoca Ha
dnaHuax.

8.7. BubpoBcTtaBku

BubpoBcTaBku cnyxaT AN cnefyowmnx Lenen:

e KOMMeHcauuns aedopmaLumnii OT TENIOBOrO pacliMpeHuns
nnmn cxaTtua Tpybonposoaa B pesynbrate KonebaHun
TeMnepaTypbl NepekavymBaeMoit XUAKoCcTH;

CHW)KEHNE MeXaHWYeCKUX HanpsiXXeHU, BbI3BaHHbIX
cKkaykamu faBneHus B Tpybonposoae;

e n3on9unm BM6paLMoHHOro wyma B Tpybonposogax
(TONbKO pe3nHoBble CUbMOHHbIE KOMNEHCATOPbI
JIMHENHOro paclunpeHuns).

Bu6poBCcTaBKM He AOJKHbI

ycTaHaB/ANBaTbCA A4J1s1 TOro, YTo6bl
KOMMeHCUpoBaTb HETOYHOCTH

B ycTaHoBKe Tpy6ornpoBoaa, Takne Kak

cMewjeHme ¢paHyeB Mo YeHTpy.

MuWHMManbHOEe pacCcTosiHMe OT Hacoca, Ha KOTOPOM
OOJDKHbI YyCTaHaBMBaTbCs BUOpOBCTaBKK, cocTaBnsieT 1 —
1 1/2 x DN (HOMMHanbHOro gnameTpa Tpybbl), 3TO
OTHOCUTCS KaK K BCaCbIBalLWEMY, TaK U K HAaNoOpHOMY
Tpybonposoay. CMm. puc. 11.

TakuM 06pa3oM MOXHO NpeAoTBPaTUTb BO3HUKHOBEHMWE
TypbyneHTHOCTM B BUBpOBCTaBKax, YTO NPUBOAUT K
yNyULlEeHUIO YCNOBUIN BCACbIBaHUS U MUHWManbHOM noTepe
[aBneHns Ha CTOpPOHe HarHeTaHus. MNpun CKOPOCTSIX NOTOKa
BOAbI CBbIle 5 M/C pekOMeHAyeTCs yCcTaHaBMBaTb
BMOpOBCTaBKM 60/bLIEr0 pa3Mepa B COOTBETCTBUM

c Tpy6onpoBoAOM.

BnbpoBCcTaBkM C pe3MHOBbLIM CUIbOOHOM He3
OFpaHNYUTENbHbIX CTAXEK U C HUMW MOoKa3aHbl Ha puc. 12
n13.

Puc. 12 BubposcTaBka C pe3MHOBbIM CUIbOHOM
N OrpaHNYNTENbHBIMU CTSHXKKaAMMU

Puc. 13 BubposcTaBka Cc pe3MHOBbIM CUbMOHOM 6e3
OrpaHMuNTENbHBIX CTSXKEK

KoMneHcaTopbl C OrpaHUYNTENIbHbIMU CTEPXHAMU MOTYT
MCMNONb30BaTbCS AJISt YMEHbLUEHUS 4eACTBUSA CUN
pacTsixeHusa/cxaTna Ha TpybHyto 06Bs3ky. [nsa dnaHues
6onbuwe, yem DN 100, HeobxoamMMO BCeraa UCNnosib30BaTb
BMOPOBCTAaBKN C OrPaHUYNTENbHBIMU CTSXKKAMW.

3adukcmnpoBaTb TpybonpoBoabl TakmM 06pa3om, UToObI
OHW He BbI3blBanu AOMNONHUTESIbHbIX HAMNPSXXEHUIA

B KOMMeHcaTopax u Hacoce. Heo6xoAMMO TOYHO
cnefoBaTb MHCTPYKLMAM MO MOHTaXy KOMMEHCAaTOpOB,
03HaKOMWUTb C HUMW CNELMANIUCTOB NPOBOASALLMX MOHTaX
Tpy6onpoBoaoB..

Ha puc. 14 npeactaBneHa BMbpoBCcTaBka

C MeTanan4yecknm CVIJ'IbeOHOM N OrpaHNYnNTEIbHbIMU
CTAXKaMuU.

Puc. 14 BubpoBcTaBka C META/ZIMYECKMM CUbHOHOM
N OrpaHNYnUTENbHBIMU CTSHKKaMU
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M3-3a 0nacHOCTU BO3MOXHOIO pa3pbliBa pe3MHOBbIX
KOMMNEHCATOpPOB NPV COBMECTHOM BO34ENCTBUM
TemnepaTyp Bbiwe +100 °C 1 BbICOKOro AaBaeHus
npeanoYTUTENbHO UCMNOJ1b30BaTb MeTalJINYyeckune
KOMMeHcaTopbl.

8.8. Tpy6Hble NnpucoeanHEeHUA K HacocaMm
C CaJibHUKOBbIM YNJIOTHEHUEM

Hacocbl ¢ canbHWKOBbLIM YNIOTHEHNEM UMEIOT NMOCTOSHHYO
yTeuKy XWUAKOCTU Npu HopMasbHOW paboTe.
PekoMeHAyeTCa NOAKAOUNTE APEHAaXHY Tpyby

K CIMBHOMY OTBEPCTUIO Kopnyca noawnnHukos G1/2, ans
0TBOAA BbITEKaloLWen XNAKOCTU B APEHAXHYIO CUCTEMY.

8.9. Kopnyc noalimMnHUKoOB

8.9.1. Kopnyc noaWwMNnHUKOB C KOHCUCTEHTHOM
cMa3kKou

Puc. 15 Kopnyc noAWMNHUKOB C HUAMensaMu Ans
KOHCUCTEHTHOW CMa3Ku

[ns noAayn cMasky BO3MOXHO MCMOJIb30BaThb
aBTOMaTUYecKMe MacneHku. MacneHku npuobpeTaTcs
oTAeNbHO. CHUMUTE CMa304YHble HUMMENU, yCTaHOBUTE
MacJIeEHKUN Ha KOpMyC NMOALLIMMHMKOB U HAaCTPOWTe Ha
OMOPOXHEHWE B TeueHne 12 MecsiLeB COrnacHo
MHCTPYKUWUW K MacieHke.

8.9.2. Kopnyc noaWMNHUKOB C CUCTEMOM
MOCTOSSHHOrO YPOBHSI Macna

Puc. 16 Kopnyc noAWMNHUKOB C CUCTEMOW MOCTOSAHHOIO
ypOBHS Macna

Kopnyc nogwmnHnkoB nocraBisiercs 6e3

oA

CucreMy nocTossiHHOro ypoBHsi Macna
yCTaHaB/INBalOT Ha Koprnyc nogLlwnnHUNKoB

AO TOoro, Kak 3aJiuBaercsi MacJio.

CM. MHCTpPYKLMM Ha 6upKe pesepByapa.
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3anuBKa Macna

1~3 MM

Puc. 17 3anueBka mMacna

T1an

OeicTBUE

1

OTKpPYTUTb NPOOKY 3a/IMBOYHOr0 OTBEPCTUS.

OTBECTM B CTOPOHY MACNEHKY M 3a5MTb Macso
yepes 3a/7MBOYHOE OTBEpPCTME, YTOObI OHO
[OCTUINO YpOoBHSA (1) B cCOeANHUTENBbHOM KONeHe.
CMm. puc. 18.

3anuTb pe3epByap Macsioykasatens Maciom

M BEpPHYTb MacsioykasaTeslb B NpexHee
NoNoXeHue.

Tenepb MacsioM 6yaeT 3anoNHATLCA KOpnycC
NoALNNHMKOB. B npouecce 3anosHeHus

B pe3epByape NosBASIOTCA BO3AYLUIHbIE MY3bIPpbKW.
MpoaonxaTb 3aN0/HEHUE, NOKa Macno

He AOCTUTHET HeobxoAMMOoro ypoBHs (2).

CM. puc. Puc. 18.

Koraa B pe3sepByape He OCTaHETCs My3blpbKOB,
AOSINTb B HEFO Macsa U BEPHYTb MacnéHky
B pabouyee nonoxeHue.

YCTaHOBWUTb Ha MeCcTo NpobKy 3a/IMBOYHOIO
OTBEPCTHUSI.

BepxHuii
ypOBEeHb Macna

YpoBeHb Macna

Mpobka 3anMBOYHOro OTBEPCTUS

MpaBunbHbIN
ypOBeHb Macna

B Kopnyce
NOALIMMHNKOB

C cucTtemomn
NOCTOAHHOTO
YPOBHSA Macna Bo
BpeMs paboTbl (2)

YpoBeHb
B Macsioykasarene, macna (1) npu
3anoSIHEHHOM 3anonHeHNN
Macnom
(Ao3anpaBneHHOM)

MNpo6ka CNMBHOIO OTBEPCTHUS

Puc. 18 3anusBka macna

YpoBeHb Macna B kopriyce noAgLWunHUKOB
AOJDKEH 6bITb BCcerga TakuM, Kak
nokasaHo Ha puc. 18.

PerynspHo nposepsifite ypoBeHb Macnia

BO BpeMsi paboTbl M, npy Heo6xo[4MMOCTH,
Aobasnsiite macno.




MpoBepka ypoBHA Macna

Moka cncTemMa NOCTOSIHHOIO YPOBHSA Macna
(pyHKLMOHNPYET NpaBUSIbHO, YPOBEHb Macsa B Koprnyce
NOALWMMNHMKOB 6yaeT BepHbIM. YTO6bI NpoBepuUTb paboTy
Mac/iéHKW, MeANIeHHO C/MBaiTe Macno Yyepes CAMBHOE
0TBEpCTUe, Noka He Ha4yHET paboTaTb cucTema
NMOCTOSIHHOrO YPOBHS Macna, T.e. Noka B pe3epByape

He MOosIBATCS BO3AYLUHbIE My3bIPbKM.

8.10. MNpoBepka NnogLIMNHUKA

8.10.1. YpoBeHb Bubpauum

BO3MOXHOCTb OCHaLLeHUsa Koprnyca NoAWNMHUKOB

C HUNMENAMU AN KOHCUCTEHTHOM CMasKu, UK CUCTEMaMu
NOCTOSIHHOIO YPOBHS Macna cneumanbHbiM HUMMNEASMU MO
YCTaHOBKY @aTYMKOB A1 U3MepeHus smbpaumm MeToaoM
yaapHoro uMnynbca (SPM) yTouHsinTe y npeactaBuTenem
Vandjord. YpoBeHb Bubpaumm nokasbiBaeT COCTOSIHME
NoALIMMHUKOB.

Puc. 19 Kopnyc nogwmnnHuka ¢ MectaMm Ans yCTaHOBKU
patumkos SPM

8.10.2. Temnepartypa

B03MOXHOCTb OCHaleHNsa Koprnyca NoALWNMHUKOB

C HUNNENSMU AN KOHCUCTEHTHOM CMa3Ku, UAU cMcTeMamm
MOCTOSAHHOIO YPOBHS Macsa BbiBOAaMKM noa AaTumkum Pt100
ON19 KOHTPO/A TeMnepaTypbl NOALWMNMHUKOB YTOUYHSANTE

y npeactasutenei Vandjord.

OaTtunkun MoryT 6bITb 3aka3saHbl y koMmnaHmn Vandjord.

| T
S -

~ / @
1/4-p1O0MMOBLIN BbIBOA
ans pgatyuka Pt100

Puc. 20 [datuukm Pt100, ycTaHOBNEHHbIE B KOPMYyC
NoALWNMHUKOB

8.11. MaHoMeTp M MaHOBaKyyMMeTp

[na NOCTOAHHOrO KOHTPO/A PEKOMEHAYETCS YCTaHOBUTb
MaHoMeTp (Ha HanoOpHOW CTOPOHE) 1 MaHOBaKyyMMeTp
(Ha BcacbiBatoLen cTopoHe). KpaHbl MGHOMETPOB A0/IKHbI
OTKPbIBATbCS TOJIbKO NpU NPOBEAEHUN UCTbITAHWNA.

N3mepuTenbHbIA Arana3oH MaHOMETPOB A0/MKeH Ha 20 %
npesblWaTb MakCMManbHOE AaB/IEHME HAacoca B HaMmopHOM
Tpybonposoae. MaHoMeTpbl BbibMpatoTcsa Tak, 4Tobbl
pabouee naBneHue 66110 B gnanasoHe 25-75 %
MaKCMMasnbHOro 3Ha4YeHUs U3MEPUTENIbHOW LUKabl.

Ecnn MaHoMeTpbl ANS N3MEpeHUs yCTaHOBMIEHbl Ha
dnaHuax Hacoca, Heo6X0ANMO MOMHUTb, YTO MaHOMeTPbI
He perncTpupyroT AMHaMMyeckoe AaBneHne (CKOPOCTHOM
Hanop). Ha Bcex Hacocax VNK agnameTpbl BCacbiBalLero
1 HanopHOro NaTpybkKoB pas/finyHbl, YTO BbI3biBAET
pas3fIMyHY0 CKOPOCTb UCTEYEHUSA Yepes yKa3aHHble
dnaHubl. M03TOMy MaHOMETp Ha HanopHOM gnaHue

He 6yneT nokasblBaTb AaBJIeHNE, yKa3aHHoe

B TEXHWYECKOWN AOKYMeHTauuun, a 6yaeT nokasbiBaTb
BeNMYNHY noyTtn Ha 1,5 6apa Huxe (okono 15 m). Ang
M3MepeHns AaBJIEHUSA XUAKUX CPpej Ha roOpU30HTabHbIX
TpybonpoBoaax oTBOAbI MOA MAHOMETPbI AO/IKHbI
pacrnonaratbcsa cboky no ocu Tpybonposoaa.

8.12. AMnepmMeTp

[Nns NpoBepKu Harpysku Ha ABUraTeslb peKoMeHAyeTcsl
noAKIOYUTL aMMnepMeTp.

8.13. MoHTaX>X B OrpaHM4YeHHOM NMpPoOCTpaHCTBE

A

8.14. Bainac c npefoXpaHUTEsibHbIM
K/1lanaHoM

A

8.15. 3azeMmsnieHmne koprnyca Hacoca

MNMpeaynpe>xaeHue
Kopnyc Hacoca gosmkeH 6bITb 3a3€MJ1EH.

Mpeaynpe>xaeHne

Mpun MOHTa)><e B orpaHN4YeHHOM
npocTpaHcTBe HeobxoaumMo obecneynTnb
COOTBETCTBYIOLYIO BEHTHU/IIYMIO Hacoca.

Mpeaynpe>xaeHne

Hacoc He go/mkeH paboraTtb Ha 3aKpPbITYHO
3aABMIKKY. 3TO Bbi3bIBa€ET MOBbILUIEHUE
TemMrneparypbl 1 o6pa3zoBaHue napa B
Hacoce, 4YTO MOXKeT CTaTb NPUYNHOMH €ero
noBpe>xAeHuns1. 3TOro MO>xHO nsbexkartb,
ycraHoBuB 6aiinac

C npegoxpaHUTE/IbHbIM K/1araHoOM.
Heob6xoanmo cobsrogatb MMHUMasibHOE
3Ha4YeHue pacxopa.

Puc. 21 Touka 3a3emMsieHns Kopnyca Hacoca. 3aTsaHyTb
c MoMeHTOM 80 £ 16 HMm.
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9. NMoaknoueHne anekTpoobopyaoBaHus

MoaknioveHne 3J'IEKTpOO60py,D,OBaHMF| OO/XHO
BbIMNOHATbLCA TO/IbKO CNelunanancTtoM-aIEKTPUKOM
B COOTBETCTBUN C MECTHLIMM HOPMaMn U NpaBuUnaMun.

MNMpeaynpexxaeHne

Mepen cHATHEM KPbILKW KJIEMMHOM
KOpPOG6KM M feMOHTa)xeM Hacoca
HeobxoanMo yb6eanTbCsl, YTO NUTaHue
Hacoca OTKJIlDYEHO, U MNPUHSATb Mepbl,
yTOo6bI NPEAOTBPaTUTb €ro cay4yamHoe
BKJIOYEHue.

Hacoc gos/mkeH 6bITb NO[4K/TIOHYEH

K BHELWWHeMy CeTeBOMY BbIKJIIOYaTello.

Bkcnnyarayms Hacoca 6e3 3awunTbl

a/leKTpoABurartesisi oT nepexkoca ¢as

n nponagaHns asbl, neperpysKu

M Hegorpy3Ku, NOHNXKEeHHOIro

M NMOBbILWEHHOro HarnpsHKeHUsl NUTarouen

ceru 3anpewjeHa! HeBbinosiHeHne
AaHHOro ycJ/10BH1Sl SIBJISIETCS HapyLEeHUEM

yC/10BMi SKCNJlyaTaumumn Hacoca,

M rapaHTMs1 Ha Hacoc npekpauwjaercs. lpu

aKcnnyataynn Hacoca 6e3 ykazaHHON

3alyMnTbl BCSI OTBETCTBEHHOCTb 3a BbIX04

M3 CTPOs1 Hacoca Bo3J1araeTcsl Ha

KOHEYHOro rnoJsib30Baresis.

Pabouee Hanps)eHne 1 YacToTa ykasaHbl Ha PUPMEHHON
Tabnuuke. Heob6x0aAMMO NPOBEPUTHL COOTBETCTBUE
3M1eKTPUYECKMX XapaKTePUCTUK INeKTpoaBuraTens
MMeLWMMCS NnapamMeTpaMm UCTOYHMKA NUTaHUS.

O6pasubl CXeM MOAKOUEHUS NPUBEAEHbI HA BHYTPEHHEN
CTOPOHE KPbILIKK KJIEMMHO KOPO6KM 3/1eKTpoABUraTeNs.

9.1. 3awumTa 3neKTpoaBUraTens

TpéxdasHble anekTpoaBMraTeny AOMKHbI 6bITb COeANHEHDI
C aBTOMATOM 3alUnTbl. YCTaBka aBToMaTta 3awmTbl OT
neperpysku AosxHa 6biTb HACTPOEHa Ha HOMUHANbHbLIN
TOK ABWraTens, B COOTBETCTBMM C NapameTpamu
yKa3aHHbIMW Ha pupMeHHon Tabnunuke.

TpexdasHblie 3neKTpoABMraTeNIN MOLWHOCTbIO 3 KBT
1 Bbllle OCHalleHbl TEpMOpe3ncTopamMu.

CM. MHCTPYKLMUN B KJIEMMHOM KOpobKe ABuraTens.

BbINOMHUTbL 3N1E€KTPUYECKME NOAK/IOUYEHMUS, KaK NMOKa3aHo
B CXeMe BHYTPW KJIEMMHOM KOPO6KMU.

Mpegynpe>xxaeHne

pu peMOHTe 3/1eKTpoABUuraTteris,
o6opyaoBaHHOro TenJIoBbIM peJsie uin
TepMope3ncTopomMm, rnepes Ha4asaom pabor
yb6eanTechb B TOM, YTO BbIK/IlOYaTE/lb
nuTaHns nnepeBegeH B NMoJIO)KeHne
«BbIKJIIOYEHO0>.

9.2. dkcnayaTtauua c npeobpa3oBaTeneMm
4yacToThbl

TpéxdasHblie aneKTpoaBUraTenn, oCHalleHHble
Mexda3HOoM U30nsUnen, MOXHO 3KCMNyaTupoBaTh
C BHELWHMM npeobpasoBaTesieM 4acToThbl.

Bce anekTpoABUraTesiM C HOMUHasbHbIM HaNps>XeHneM
paBHbIM uan npesbiwanwmm 460 B ocHawatoTcs
Mexda3HoM n3onsauUnen.

dnekTpoaBurarenu, He ocCHalujeHHbIe
MesxxgpazHoM naonauymen,
He npegHa3Ha4YeHbl A/ SKCIyaTtaumm
c npeob6pa3oBaresieM 4acToThbl,
MOCKOJIbKY OHM He 3aluLyeHbl OT
MUKOBbIX 3HaYE€HUI HarnpsHKeHus,
BbI3blBaeMbix npeobpa3oBaresnem
YacToThl.
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AKkcnayataymsi He OCHaLeHHOro
Mesk¢hazHoM naonaymei

aJ/1IeKTpoaBuraress c ipeobpasoBaresieM
YacToTbl NPUBEAET K MOBPEXXAEHNIO 3TOro
aneKkTpoaBurartens.

B pesynbTaTe noAkAoYeHUs npeobpa3oBaTesis YacToThl
HepeaKo MOBbIWAETCS Harpyska Ha u3onsumo o6MoToK
3/1EKTPOABUraTeNS, a WYyM OT 3/IeKTpoABUraTENS
yBENMUYMBaETCA NPU HOPMaNbHOM peXxunMe aKcnayaTauunm.
K TOMy e MOUHble 3N1eKTpoABUIraTeNIN UCMbITbIBAOT
B/IMSIHME 31EKTPUYECKOrO TOKA Ha MOALIMMIHUKMN,
obycnoBneHHoe paboTon NnpeobpasoBaTesnisi 4acToThbl.

Ecnn Hacoc NpuBOAUTCA B AENCTBUE YACTOTHbLIM
npeo6pasosBaTesieM, HE06X0AMMO NMPOBEPUTL Cleaylolme
YyCNOBUS 3KCMlyaTaunmn, CorfiacHo TpeboBaHmam

FOCT P M3K 600034-17:

YcnoBus

DevcTBHue
3KcnayaTtauum

2-MNONCHbIe
aneKkTpoaBuraTenu
MOLLHOCTbIO OT

45 kBT,
4-NONOCHbIE
afeKTpoABUraTenm
MOLLHOCTbIO OT

37 kBt n
6-nontoCHblE
aneKTpoaBMraTenu
MOLLHOCTbIO OT

30 kBT

MpoBepUTb Hannume
TOKOW30/IMPOBaAHHbIX NOALINMHUKOB
asuratens. O6bpaTurtechb

B komnaHuto Vandjord.

Kputnyeckune
rno wyMmy 3ajauu

YCTaHOBUTbL Mexay

2Q1eKTpoasuraTtesneM U HaCTtoTHbIM
npeobpaszoBaTtenem punbrp dU/dt,
YMeHbLUAOLWMIA NMUKU HaMNPSHKEHUS
1, Kak cneacteune, ypoBeHb WWyMa.

OcobeHHO
KpuUTuyeckune
no wymy
npuMeHeHus

YCTaHOBUTb CUHYCHbIN DUNLTP.

OnvHa kabens Ncrnonb3ynte CUMMETPUYHbIN
Kabenb, COOTBETCTBYIOLUN
TEXHUYECKUM TpeboBaHUAM
nocTasLmMka npeobpasoBaTens
yacToTbl. nnHa kabena mexay
ABUraTesieM u npeobpasoBaTenem
4acTOTbl B/IMSIET Ha CTOMKOCTb

n3onsaumm o6MoTKM ABUraTens.

HanpsxeHune MpoBepUTb, MOXET NN AAHHbIN
nutaHus go 500 B 3neKTpoaBuraTesb
MCMNo/Ib30BaTbCH

c npeobpa3osaTesieM 4acToTbl
(cM. yKasaHus Bblle).

HanpsxeHne
nuTaHus

B Anana3oHe

oT 500 B o 690 B

YCTaHOBUTbL Mexay
3N1eKTpoABUraTeIeM U YaCTOTHbIM
npeobpasoBaTeneM CUHYCHbIN
GUNBTP, yMEHbLIAIOLWWI NMUKN
HanpsXeHus n, Kak cneacTeune,
YPOBEHb LWyMa, NpoBepUTL
Hannyme yCUIeHHOM n3onaumm
ABuraTens.

Hanps>xkeHune YCTaHOBUTb CUHYCHbIN UILTP

nutaHug 690 B M MPOBEPUTb HaNMU4Yne yCUNEeHHOMN

M Bbllle M30naunmn agBuraTens.
BHnmaHue!

CyLjecTByeT pUCK rnopa<KeHuns
3/IeKTPUYECKNUM TOKOM.



MNMpeaynpe>xxaeHne

lMepea nposegeHnem Kakux-mM6o pabor
BHYTPH nsagesnnsi, Heobxogmmo
OTKJIIOYUTb 3J1IeKTpoABHUraresib ot
MCTOYHMKA NepeMeHHOro Toka

u nogos>kaartb 30 MMHYT O Ha4Yyasia pabor
C MOMEHTa OTKJ/II0OYEHMHS.

9.3. CMHXpPOHHbIE ABUraTesnin

Hacocbl, ocHalleHHble CUHXPOHHbBIMU ABUraTensaMmu,
A0/KHbI 6bITh BCEraa NoAKAYEHbl K Nnpeobpa3oBaTtento
4acTOTbl, COMIACHO CXeMe NpuMBeAEHHON Ha puc. 22.

1 2

Puc. 22 Tlpumep MoHTaxa 6e3 punbtpa

O603HaueHune |OnucaHue

1 [MpeobpazoBaTenb YacTOThl

2 CTaHAapTHbIN CUHXPOHHbIN
3NeKTpoaBUraTenb

OaHa NuHusA HeakpaHnpoBaHHbIN Kabenb

[BoiHas NMHUSA | DKpaHUpPOBaHHbI kabenb

CUHXPOHHbIE ABMraTey He AOJIKHbBI
HVMaHVe| hoaKk/to4YaTbCA HENoCPeACTBEHHO K CETH.

10. BBoa B 3KCcrJiyaTauuto

Bce nsgenuns npoxoaaT npueMo-caaTouHble UCTbITaHNSA
Ha 3aBoge-usrotosutesie. JoNosIHUTESIbHbIE UCMbITAHUSA
Ha MeCTe YCTaHOBKU HE Tpe6yr0Tc;|.

[Ons 3anycka obopyaoBaHus pekoMeHayeM ob6paTuTbCs

B CepBUCHbIN ueHTp Vandjord. Mocne anutenbHoOro
XpaHeHus (bonee aByx NeT) HEO6XOANMO BbINMOJIHUTD
AVNArHOCTMKY COCTOSIHUSI HACOCHOIO arperaTa, 3aMeHy
CMa3Ku MOALWMMNHMKOB KayeHus (MIn 3aMeHnTb
NOALMMHUKM) U TOMbKO NOC/Ee 3TOro NPOU3BOANTb €ro
BBOJ B 3KCn/ayaTaumio. Heobxoanmo ybeamntbcs

B cBo60AHOM xoae pabouero koneca Hacoca. Ocoboe
BHMMaHMe HeobxoaMMo 06paTUTb Ha COCTOSIHME TOPLEBOIrO

YNJIOTHEHUA, YNNOTHUTESIbHbIX KONeU “n kabenbHOro BBOAA.

Mepea BK/IlOYEeHNEM Hacoca Heob6xoaMMo
3a/IMTb B Hero paboyyro >XuKoCTb

M yaannte Bo3ayx. IpoBepHyTb Ban
BpYy4HYyr0, y6eanBLUNCb B CBO604HOM

BpaweHnu Bana. Tpy6onposoabl AO/HKHbBI

6bITb NMPpOMbITbI OT rpsi3n nepeg Ha4dyaJioM
3arnoJiIHeHnsa Hacoca nepekaqnsaemoﬁ
XNAKOCTbIO.

10.1. O6wme cBegeHun

Mpeaynpe>xxaeHne

Ecnm nepekaymBaeTcsi NTMTbeBasi BO4a,
Hacoc Heob6xoaMMoO TwjaTe/IbHO
NpoMbIBaTb YACTOH BOAOI nepesg BBOAOM
B 3KCIJ1yatayuio, YTobbl yaaanTb J1itlobbie
MHOPOAHbIE YacCTHLbl, HaripuMep OCTaTKu
KOHCepBaHTa, NCNbITaTe/IbHOM YKUAKOCTH
MJIN CMa3KH.

10.1.1. Hacoc ¢ caJibHUKOBbIM YNJIOTHEHUEM

Ecnn Hacocbl 060pyaoBaHbl CanbHUKOBOW HabUBKOW,
Heo6x0AMMO NPOBEPUTL PEryIMPOBKY CaslbHUKOBOM
HaXWUMHOW BTynKkKU. lomxHa 6bITb NpeaycMOTpeHa
BO3MOXHOCTb NMPOKPYYMBAHUSA Bana Hacoca Bpyu4Hyto. MNpu
3aejaHuKn Hacoca nocsie NpoAOIKUTENIbHOMO NPOCTOS,
CHayana nepeBecTU BbiK/OYaTENb MUTAHUSA B MOJIOXEHUE
«BbIKJIIOYEHO», 3aTEM HEO6X0AMMO NPOKPYTUTbL Ban
BPYYHYt0. AN 3TOro Heo6xoAMMO 0cnabuTb HaTSr
CasIbHUKOBOW HaXXVUMHOW BTYJIKU WU CHATb YNJIOTHEHME.

10.2. NpomMmbiBKa Tpyb6onposoaa

KoHcTpykyns Hacoca He
npeagycMaTtpuBaeTt nepeKaynBaHue
KMAKOCTEH, coaeprkawymx TBepable
yactuysl (rpssb, Wwiam).
Mepea nyckom Hacoca Heo6xoAMMO
TLWaTesIbHO MPOMbITb CUCTEMY
TPpy60npoBOoAOB YNCTOH BOJOM.
FrapaHTns He NOKpPbIBaeT MoBpeXKAEeHHS,
nosiy4eHHbIe NPy 3aCoOpPeHNM MPOTOYHOMH
4yacTv BO BpeMsi MPOMbIBKU CUCTEMbI
C Mcnosib30BaHneM Hacoca.

10.3. 3anonHeHMe Hacoca NepekaymBaemMom
YKUAKOCTbIO

B 3aMKHYTbIX WU OTKPbITbIX rTMAPOCUCTEMAX,

B KOTOPbIX YPOBEHb NEepeKauymBaeMon XUAKOCTHU
pPacrnoJiodKeH Bbille rOPU30HTaNIbHON OCHU
BcacbiBalowero Tpy6onposoaa Hacoca Heo6xoanMo
caenaTtb caepyloLee:

1. 3akpbITb 3a4BUXKY B HanopHoM Tpy6onposoae
W MeAJIEHHO OTKPbITh 3aABMXKY BO BCacbliBatoLem
TpybonpoBoae. M Hacoc, 1 BcackiBatowmii Tpybonposos
[OJIKHbI 6bITb LLe/IMKOM 3aMosHEeHbl NepeKkaymBaemMon
XKUAKOCTbIO.

2. OcnabuTtb NpobKy 3aAMBKM Hacoca ANs BbiNycka
BO34yXa.
Kak ToNbKO M3 KnanaHa HapyXy cTana BbIXOAUTb
XWAKOCTb, 3aKpoiTe NpobKy.

Mpeagynpe>xaeHne

O6pawjaiite BHUMaHue Ha noJsioXkeHne
3a/IMBOYHOI0 OTBEPCTHUSI U C/IegnTe 3a
TeM, YTO6bl BbIXOAALWAS KXUAKOCTb

He npn4YuHUIa Bpega y3/1aM Hacoca,
OKpYy>xalouweMy o6opyaoBaHHNIO, a TaKxe
o6cny)xknBaroujeMy nepcoHasy.

B rugpocucremax c ropsiuei Bogoi
CyLjeCcTBYEeT OMacHOCTb O)Kora.

B rugpocucremax ¢ xos104Hoi BO4OH
CyLjecTBYyeT OrnacHOCTb MOoJIly4eHHUsI TPaBM
OT X0JI0O4HO BOAbI.

Pe>xum BcacbiBaHMA C O6paTHbIM KJlarnaHOM

Hacoc n BcacbiBatowmii Tpyb6onpoBoa A0IXKHbI 6bITh
3anoJIHEeHbl NepeKaynBaeMom XMUAKOCTbI U N3 HUX
AoJXeH 6bITb yAaneH BO34yX elle A0 3anycka Hacoca.

1. 3aKkpbITb 3a4BUXKY B HAaNOpHoOM Tpybonposoae
N MeAsIEHHO OTKPbITb 3a4BUXKY BO BCAaCbIBAOLLEM
Tpy6onposoae.

2. Ypanutb npobky (M) 13 oTBepcTua Ans Bbinycka
BO34yXa.

3. 3annTb NepekavynBaeMyo XNAKOCTb Yepes 3aIMBOYHYIO
BOPOHKY TaK, YTO6bl LLe/IMKOM 3anonHnTb
nepekavyMBaeMon XMAKOCTbIO HAacoC M BCACbIBAOLWMIA
Tpy6onposoga.

4. YctaHoBUTb Npobky (M) B oTBepcTMe ANs BbiMycka
BO34yXa. 3a/IMBOYHYI0O BOPOHKY MOXHO yCTaHaBIMBaTb
Kak B OTBEpCTUE 4S5 BbiMyCKa BO34yXa, Tak
N B COOTBETCTBYIOLEE OTBEPCTNE BO BCACLIBAIOLLEM
Tpybonposoae. CM. puc. 23. PekoMeHayeTcs
YCTaHOBUTb YCTPOMNCTBO aBTOMaTUUYECKON 3aNMBKU
Hacoca, a TakXxe nNpeaycMoTpeTb YCTPOMUCTBO 3alUUThI
OT «CYyXOro» xoaa.

OTKpbITble FTMAPOCUCTEMbI, B KOTOPbIX YPOBEHb
nepeKkaunmBaeMoi KMAKOCTU HMXKE rOPU3OHTasNIbHOM
ocu BcacbiBalowero Tpy6onposoga Hacoca

1. Ecnv 3aABUXKa YCTaHOB/IEHA BO BCACbIBAOLLEM
Tpy6onpoBoje Hacoca, OHa A0/IKHA 6biTb MOHOCTbLIO
OTKpbITa.

2. 3aKponTe 3a4BMXKY B HarnopHoMm Tpybonposoae
1 3aTaHUTe pe3bboBble NPOOKM 3aIMBOYHOWN FOPSIOBUHBI
M APEHaxXHOoro oTBepCTUS.
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3. MoakNo4YnTE pyHyHOM BaKyyMHbIN HAacoC BMeCTO
3a5IMBOYHOro npucrnocobneHuns (C BOPOHKOM) Ans
yAaneHus Bo3ayxa.

4. Ans 3aWnTbl BAKYYMHOro Hacoca OT BO34eNCTBUS
M36bITOYHOrO AAaBAEHNS MEXAY HUM U LeHTPOBeXHbIM
HaCoCOM yCTaHaBJIMBAETCH 30/I0THUKOBbLIA KAanaH.

5. OTKPbIB 30/I0THUKOBbIM KnanaH psaoM C py4YHbIM
BaKyyMHbIM HAacCOCOM, yAanuTe BO3AyX U3
BCacblBatoLwero Tpy6onposoaa, Aenas KopoTkue,
6bICTPbIE KauKuW [0 TeX MOP, NOKa CO CTOPOHbI
HanopHoro Tpy6onpoBoja He NOMAET NepekavmBaemas
XWUAKOCTb.

6. 3aKponTe 30/I0THMKOBbIM KfanaH psiioM C PyYHbIM
BaKYYMHbIM HacOCOM.

el

K <
=\

E: Mpobka cnMBHOro oTBepcTUs
M: MNMpobka 0TBEPCTUS ANS 3aNUBKKN
Hacoca

Puc. 23 [lpobka cAIMBHOIo oTBepCTUA U npobka
OTBEPCTUA ANSA 3a/MBKM Hacoca

10.4. NpoBepka HanpaB/ieHUs BpalweHus

Mpeaynpe>xxaeHne

He 3anyckajite Hacoc 4711 NPOBepKHu
HanpaB/ieHus1 BpaleHnsi 40 TOro
MOMeHTa, NoKa OH MoJIHOCTbIO He 6yaeT
3anosiHeH rnepexKkaymnBaeMoi XNAKOCTbIO.

CTpenku Ha Kopnyce ABUraTesnsi NokasbiBalOT NpaBuiibHOE
HanpaBieHue BpalleHus. Ecnm cMoTpeTb CO CTOPOHbI
BcacblBatowero ¢naHua, Ban A0KEH BpallaTbCcs NpoTus
yacoBon cTpenkun. CMm. puc. 23.

10.5. NMyck

Mepen TeM Kak BKJIIOYMUTb HACOC, MOJTHOCTbIO OTKpONiTE
3aBMXKY Ha CTOPOHE BCacbiBaHWs, 3aiBMXKa Ha
HarHetatenbHOM TpybonpoBoae A0/KHA ObITb
NpUoOTKpbITa.

BKAOUNTbL Hacoc.

Mpu BKAOYEHUN Hacoca BbiMyCcKanWTe U3 HEro Bo3ayx
yepes 3a7MBOYHOE OTBepCcTMe M, noka M3 Hero He nonaer
CTpyliKa nepekaymBaeMon XnMaKocTn. Ans ynobcrTea 3T0ro
npolecca yCTaHOBUTE BMeCTO NPobKMN pyyHON
BO34YyXOOTBOAHbIN KanaH.

Mpeaynpe>xaeHue

O6pawaiiTe BHUMaHUe Ha 3aJIMBO4YHoOe
oTBepcTHUe n ceanTe 3a TeM, YTo6bI
BbIXoA4suas XXMAKOCTb He NMpUYNHUIa
Bpeja y3/1aM Hacoca, OKpy>karoujemy
ob6opyagoBaHMIO, a TaKxe
o6cny)xnBaroujeMy nepcoHaty.

B rugpocucrteMax c ropsiiesi Bogoi
CyLecTByeT ornacHOCTb 0)KOra.

B rugpocucreMax ¢ Xo/104HOi BOAOMH
cyujecTByeT onacHOCTb MOJIy4eHHNs1 TpaBM
OT X0/104HO# BOAbI.

Mocne Toro kak Tpy60npoBoA 3anoJIHATCS XUAKOCTbIO,
MeANIeHHO OTKPbIBaTe 3a/lBUXKY Ha HarHeTaHuu, noka
OHa He 6yAeT OTKPbITa NMOMHOCTbLIO.

Mpeaynpe>xaeHne

Ecnin MOWHOCTHM 3/1eKTpoABUuraTess
Hacoca He xBaTaeT, YTob6bl o6ecneynTb
BCIO KpuBYto, nageHne gasneHns (yxoa
paboueii TOYKM BIPpaBo) MOXKET Bbi3BaTb
neperpes.
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MpoBepbTe NOTpebasieMyto MOLWHOCTb U3MEPEHMNEM TOKa
ABUraTens u cpaBHUTE NOJIyYEeHHOe 3HaYeHue c

HOMMHa bHbIM TOKOM, YKa3aHHbIM Ha 3aBOACKON Tabnuuke
ABuratens. B cnyyae neperpysku 3akpbiBaiTe 3a4BUXKY
HamnopHoro Tpy6onpoBoAa A0 NOSHOIO CHATUS
neperpysku.

PekoMeHAyeTCsi U3MepATb NOTpebieHne Toka ABUraTesnieM
KaX/blii pa3 npu nycke Hacoca.

B MOMEHT nycKa TOK ABMrartesisi Hacoca
MoYTH B WIECTb pa3 NpeBbilaeT TOK
Yxkazahue| . omunanbHO Harpy3Kmu, KOTOPbIN yKa3aH

Ha 3aBOACKOM Tabainuke gBuraress.

10.6. O6kaTka ynJIOTHEHUA Bana

Paboune noBepxHOCTU YNNOTHEHUS Basia CMa3biBAKOTCS
rnepekavynBaeMoii XUAKOCTb, MO3TOMY cneayeT
YYUTbIBATb YTO Yepe3 yrnJI0oTHEHME MOXET BbiTeKaTb
HEKOTOpOEe KONIMYECTBO 3TOM XMAKOCTU. [pn nepBoM
rNycKke Hacoca uau Nnpu ycTaHOBKE HOBOIO YMIOTHEHUS
Bana TpebyeTcs onpeaeneHHbIn Nnepnoa npupaboTkuy,
npexae 4eM ypoBeHb YTEUKM YMEHbLUNTCSA

00 npuemnemoro. Mpoao/mKNUTENbHOCTb 3TOr0 Nepuoaa
3aBUCUT OT YCJIOBUM 3KCNyaTaunm, T.e. Kaxaoe
M3MEHeHMe yC/IOBUM 3KCMNyaTaunm o3HavyaeT HOBbIM
nepuoa npnpaboTku.

B HOpMasbHbIX YC/IOBUSAX 3KCNyaTauum npotekatoLlas
XUAKOCTb 6yAeT UCNapsSTbCs Ha KpoMKax paboumnx koney
TOpLEBOro ynioTHEHUs Bana. B pesynbrate yTeuka

He obHapyxuBaeTcs.

XKnakocTu TMna KepocmMHa He UCMapsrTCcs, NO3TOMY UX
noaoTeKMN BUAHbI, HO 3TO HE ABNAETCA NPU3HAKOM
HENCMPABHOCTU YNJIOTHEHUA Bana.

MexaHunuyeckue yniaoTHeHUs Bana

MexaHu4yeckune ynnoTHEHUS Basla UMEIOT AeTanu

C NPeLmn3nMoHHON 06paboTKkol, NO3TOMY BaXXHo cobntoaaTtb
TOYHOCTb YCTAHOBKW HAaCOCHOTrO arperaTa Ha pyHAameHTe,
cobntopaTb COOCHOCTbL TPyH6onpoBOoAOB C praHuamm
Hacoca, UCKYaTb HaTSAM U AaBfieHMEe Ha KOpnyc Hacoca
CO CTOPOHbI TPy60MNpOBOAOB, BbIMO/HATL MPOBEPKY
COOCHOCTW BanoB Hacoca u guraTens. HecobnioaeHue
BbllenepeyncieHHbix TpeboBaHWin ABASIETCS OCHOBHOWM
NPUYMHON NOBPEXAEHUS MEXAHMUUYECKOTO YMNIOTHEHMUS
Bajia B NepBble Yacbl aKCNyaTaumm.

CanbHMKOBOE YNJIOTHEHUE

CanbHUKOBas HaXXMMHas BTy/ka BO BPeMs 3anycka He
AO/KHa 6bITb CANLWIKOM 3aTaHYyTa, 4Tobbl JOCTaTOYHOE
KOJIMYECTBO XMAKOCTU CMa3blBasio Ban U YNAOTHUTENbHbIE
Konbua. Kak TonbKo KOpMyc canbHWKa U canbHUKOBast
HaXXWMHas BTYJIKa AOCTUIHYT NPUMEPHO TON xXe
TeMnepaTypsbl, YTO M AeTanu Hacoca, obkaTka canbHMKa
3aBepuweHa. Ecnu canbHUK NnpoTekaeT C/MLWKOM CUIBHO,
cnerka noATSHUTE CaslbHUKOBYO HaXWMHYIO BTY/IKY BO
BpeMsa paboTbl Hacoca. YTo6bl o6ecnevynTb NOCTOSAHHYO
CMa3Ky, M3 cajlbHUKa NOCTOSIHHO AOJIXHO BbITEKaTb
HECKO/bKO Kanesb XWAKOCTWU, YTO MO3BOANT nsbexaTb
NOBpeXAEeHNS CanbHUKA W Neperpesa rmab3bl Bana.
PekomeHayemoe 3HauveHue oT 40 go 60 kanenb B MUHYTY.
Ana oTBoAa BbITEKalOWeN XMAKOCTU U3 CaslbHUKOBOM
6yKcbl Hacoca Heo6xoAMMO NpefyCMOTPETb APEeHaXHble
NOTKM unu TpybonpoBoabl.

10.7. PenepHblie NoKa3aTesn KOHTPOJIbHOM
annapaTypbl

PekoMeHAyeTCs CUMTATb HauaslbHble 3HaYeHUS AaHHbIX
rnapameTpoB:

e ypoBeHb BMbpaummn (C NOMOLbIO AaTYMKOB SPM)
e TeMnepaTypa noAwunnHmka (ecam ycTaHOBAEHbI AaTUYMKK)
e laB/ieHNe Ha BXoA4e 1 BbiXxoAe (C MOMOLLbD MaHOMETPOB).

[laHHble NoKa3aHWs MOXHO MCMOJSIb30BaTb Kak penepHble
(cnpaBoYHbIe) AN KOHTPOAS OTK/IOHEHWUS OT HOPMaslbHOWM
paboTbl Hacoca.



11. SdkcnayaTtauusa

Hacochl, He OCHalleHHble YacTOTHbLIM Npeobpa3oBaTenem,
He TpebyloT HaCTPOMNKM.

YcnoBusl akcniyaTauum npuBeaeHbl B pasgene
15. TexHuyeckune faHHsble.

O6opyfoBaHMe yCTOMUYMBO K 3/IEKTPOMArHUTHbIM MoMexaM,
COOTBETCTBYIOLMM YCIOBUSIM Ha3HaYeHUs1 COrnacHo
pasgeny 6. O6s1acTb NpUMEHEHMS U NpefHa3HAYeHo AN
MCMONb30BaHUs B KOMMEPYECKMX U NPOU3BOACTBEHHbIX
30Hax B YC/IOBUSIX, FAe YPOBEHb Hamnps>KeHHOCTU
31EKTPOMAarHUTHOrO MoJIA/31eKTPOMAarHUTHOrO U3/Ty4YeHuUs
He npeBbllaeT NpeaesbHO A40NYCTUMBbINA.

12. TexHunuyeckoe o6cnyxmBaHue

MNMpeaynpe>xxaeHne

Mepea Ha4yasom pabot y6eanTechb B TOM,
YTO 3/IEKTPpONUTaHue OTKJIIOYEHO.
Heob6xoaMMO NCKIIO4YUTb BO3MOXCHOCTb
C/1y4yaiHOro BKJIIOYEeHUs
3J/1IeKTpOnUTaHus.

12.1. Hacoc
Hacoc He TpebyeT TexHMYeCKoro ob6Ccny>XXnBaHus.

12.1.1. MexaHn4YeCcKue yrnJoTHEeHUs Basna

MexaHu4yeckue yrniaoTHeHWs Bana He TpebytoT
TexHM4Yyeckoro obcnyxuBanus n pabotatoT noytu 6es
yTeyek. ECnv Bo3HMKAET NOCTOSIHHO yBenuyuBatollascs
yTeuka, Heo6X04MMO 3aMEeHUTb MexaHu4yeckoe
ynnoTHeHWe Bana.

Ecnu Ha NOBEPXHOCTAX CKOJIbXEHUA UMETCSA
noBpexaeHunda, cneayeTt 3aMeHNTb MeXaHN4YeCKoe
YNAOTHEHUE LLESTUKOM.

MexaHun4yeckune ynioTHeHNs Bana TpebyloT KpanHe
aKKypaTHoOro obpalleHns Npu XxpaHeHUn n MoHTaxe BO
BpPEMS 3aMeHblI.

12.1.2. CanbHUKOBOE YNJIOTHEHUNE

Ecnu Teub B cafibHUKE CNMLIKOM BesinKa, a NoATArnMBaThb
HaXXMMHY0 BTYJIKY Aasblle y)Ke€ HEBO3MOXHO,
CaflbHUKOBYO HabuBKy HeE0H6X0AMMO 3aMeHUTb. MNocne
AEeMOHTa)a NpoMbITb MMNb3y Basa, KaMepy W CalibHUK,
npoBepbTE OTCYTCTBME CeA0B NOBPEXAEHUNA Ha HUX.
MoapobHyto MHdopMaumo MoXHO nonyumnTb B Vandjord.

12.1.3. 3aMeHa YyN/IOTHUTEJIbHbIX KoJiel
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Puc. 24 CanbHukoBasi 6ykca B paspese

Mo3. |OnucaHue

1 CanbHUKOBas HaXMMHasa BTy/Ka

2 PacnpenenuTtensHoe KosbLo

3 YNnoTHUTENbHOE KOMbLO

Ons 3aMeHbl YNNOTHUTESbHbIX KOJieL BbINOJHUTE
cnepgywouwme aencreuns:

1. OcnabbTe canbHUKOBYIO HAXUMHYIO BTYJIKY U CHUMUTE ee.

2. Ypanute ctapoe ynioTHUTEbHOE KOJbLO,
pacrnpeaennTenbHOe KOobLo, eC/IN OHO ECTb,
N YNIOTHUTENbHbIE KOJbLA 3@ pacnpeaenTesbHbIM
KOJSIbLIOM, MCMOMb3Ys KPIOK M3 NMPOBOJIOKU AN
M3B/IEYEHMSA YIINIOTHUTESNIbHOMO KOJbLa.

3. BcTaBbTe ABa HOBbIX YNJIOTHUTENbHbIX KOJibLa Nno
OA4HOMY. MnoTHO NpnXxXMnTe X Ha MeECTOo, CMeLlad
paspe3 Ha 120 rpaaycos.

4. BcTtaBbTe pacnpefenntenbHoe KObLOo, eC/IN OHO eCcTb.

5. Ansa D24/D32 BcTaBbTe 04HO, a ans D42/D48/D60
BCTaBbTe ellle ABa Ca/lbHUKOBbIX KOJbLaA, CMeLlas pa3pes
Ha 120 rpaaycos. Ecnu pacnpepennTesibHoe KonbLo He
ncnonb3syetcs, noTpebytoTcs ABa AOMNOHUTENbHbIX
YMJIOTHUTENbHBIX KOJbLa.

6. YCTaHOBUTE Ca/lbHUKOBYK HaXWUMHYIO BTYJIKY.

3anyck Hacoca C HOBbIMU YMJIOTHUTEJIbHbIMU
KoNbUaMu

Hanunune ynnoTHUTENbHbIX KONewy TpebyeT npuMeHeHus
cMasku. CnepoBaTesibHO, B CallbHUKOBOW KOpobke Bceraa
OOJMKHO BbiTekaTb OT 40 Ao 60 Kanenb B MUHYTY
rnepekavyMBaeMon XNAKOCTU At CMa3Ku 6ykcbl. Hukoraa
He nepeTsaArnBanTe HaXXUMHYK BTYJIKY casibHMKa. DTO
MOXEM MpUBECTU K neperpeBy O6yKCbl N Bana Hacoca.

B cnyyae npMMeHeHMs Hacoca AN NoAbeMa
rnepekavymMBaeMon XXNAKOCTM U3 HMXKEPACTMOOXKEHHOIO
MCTOYHMKA MOXeT NoTpeboBaTbCs cerka 3aTaHyTb
HaXXWUMHYIO0 BTY/IKY CcasibHMKa Npu 3amnycke Hacoca, 4Tobbl
nsbexaTb NonagaHnsa Bo3ayxa B Hacoc. Bo3ayx B Hacoce
B 3TOM CMTyauuun NpmMBeaeT K HapyLleHUto nogaym
XNMAKOCTU. HeMeaneHHO ocnabbTe canbHUK, KOrAa Hacoc
HayHeT nojaBaTb XWAKOCTb, obecneymBas yTeuky ot 40
80 60 kanenb B MUHYTY. OTperynupyinTe HaxaTue BTYJIKU
6yKCbl NOC/Ie HECKO/IbKMX YacoB paboTbl, ecnu yTeyka
yBennynBaeTcs.

12.1.4. 3ameHa BTY/IKM Bana

Cpok cnyx6bl BTY/IKM Basa 3aBMCUT OT 061acTu
NPYMEHEHUS, MO3TOMY HEO6XOAMMO KOHTPOSIMPOBATb
CTeneHb ee U3HoCca, YTobbl BOBPEMS OCYLLECTBUTb 3aMEHY.
Ecnv nocne 3amMeHbl YNAOTHUTENbHbIX KOMEeL u
HEe6O0/bLLIOro 3aTArMBaHNSA yTeuka AOCTAaTOYHO Be/MKa, TO
Heo6XxoAMMO 3aMeHUTb BTYJIKY Bana.

12.2. CMa3kKka noaWMNHUKOB B Kopnyce

12.2.1. MNoAWMNHNKN C KOHCUCTEHTHO CMa3KoOM

Hacoc c nogwuUnHMKaMm C NOCTOSAHHOM
KOHCUCTEHTHON CMa3KoM

l:géﬂﬂ——f— 7777777777 S —

Puc. 25 Kopnyc NoAWNNHMKOB C 3aKPbITbIMWX
NMOAWMMHUKAMU C MOCTOSSHHOWM KOHCUCTEHTHOM
CMa3Kou

Ecnun kopnyc noAWWNHUKOB He OCHALWLEH MacnéHkamm ans
KOHCUCTEHTHOM CMa3Kn UAN CMCTEMaMn NOCTOAHHOIO
YPOBHS Macna, NoALWUMNHUKN SBASAIOTCS
LapUKOMOALWNMHUKAMWN 3aKPbITOro TMMNa C NOCTOSAHHOM
KOHCUCTEHTHOM CMa3KoM. LlapnkonoawmnHKN 3aKpbITOro
TUNa He TpebyloT TeXHMYeckoro obcnyxnBaHms B TedeHne
BCEro pecypca. B onTuManbHbIX yCNOBUSAX IKCNyaTaunm
pecypc NOALWMMNHMKOB cocTaBnseT okono 17 500 yacos
paboTbl. [0 UCTeueHnn 3TOro cpoka NOALWMMAHUKKN cneayeT
3aMeHUTb.
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Pa3 B nosroga npoBepsiiiTe NOAWNMHUKNA
C MOMOLYbIO TEXHNYECKOIro CTEeTOCKOoMna.

Ana paHHOro TMna Kopryca nogwunHUKOB
nsMepeHmne ypoBHsi BU6paLMM C MOMOLYbIO

SPM He npeaycMoTpeHo.

Hacoc c MacnéHKaMm AJiI1 KOHCUCTEHTHOW CMa3Ku

N

N\

Puc. 26 Kopnyc noglMnHUKOB C OTKPbITbIMU
POJIMKOBbLIMU U ABOWHbBIMW paAnanbHO-
YNOPHbIMU NOALIMMHUKAMWN, CMa3blBaeMbIMUN
yepes MacNEHKM AN KOHCUCTEHTHOM CMa3Ku

il

Puc. 27 Kopnyc nogWwWmnHUKOB C OTKPbITbIMU
POJIMKOBLIMW U ABOMHBIMW paAnanbHO-
YMNOPHbIMW NOALWNAHNUKAMU, CMa3blBaeMbIMN
aBTOMAaTUYeCKMMU MacnéHkamu ans
KOHCUCTEHTHOW CMa3Ku

Ecnn Hacoc ocHaWwéH HUNNensaMu Ans cMaskum nnm
aBTOMAaTUYECKMMM MacNEéHKaMn, KOHCUCTEHTHas cMa3ka
B MOALIMNMHMKaAX 6yaeT NOCTOAHHO O6HOBISATLCS.

B onTuUManbHbIX YCIOBUAX 3KCNyaTaumm pecypc
NMOALMMHUKOB cocTaBnsieT He MmeHee 20 000 yacos paboTbl.
[0 ncteyeHUn aTOro Cpoka NOALMUMHUKMK CeayeT 3aMeHNUTb.

HoBble NOAWMNMHUKN AOSIKHbI 3aMOJIHATHCS CMa3KoM
B COOTBETCTBUU C TexHU4eckuMn Tpe6oBaHusimm Vandjord.

OuuncTuTe KOPMNyC NOAWUMNHUKA OT UCNOJIb30BAHHOM
CMasku nepes 3aMeHol Ha HOBble MOALIMMHUKU.

Ans npoBepku COCTOSAHNS MOALWMNIMTHNKOB
peKoMeHAyeTCsl peryisipHo N3MepsTb
ypoBeHb BUGpayunm, NCrosib3ys AaTynkKmn
SPM Ha kopniyce noAlWunInHuKa.
B0O3MO>XHOCTb OCHalLeHUs1 Kopriyca
noAWMNNHNKOB C HAMNEJSIMHA A
KOHCHUCTEHTHOH CMa3Ku, crieynasabHbIM
HUMNesAssMN nog yCTaHOBKY AaT4YMKOB A4S
n3MepeHus1 BUbpaunn MeToaoM yaapHoOro
nmnynbca (SPM) yTouHsiiiTe
y npeacrtasutenei Vandjord.
CMm. pazgen 8.10.1. YpoBeHb BU6paLun.

ABTOMaTUyYeCcKue MaC/NEéHKU AN KOHCUCTEHTHOM
CMa3Kun

MacnéHkmn HeobxoaMMo 3aMeHsATb Kaxable 12 MecsueB.
[ns 3aMmeHbl aBTOMATMYECKUX Mac/eHOK BbINMOJIHUTE
cnepywwine oencTBUS:

1. OTKpoViTe CIMBHOE OTBEPCTME HA HUXKXHEN YacTu
Kopnyca NoALlWNMHUKa Ha OANH Yac, 4yTobbl yaanuTb
CTapyto UAN JINLLHIOK CMa3Ky.

2. YCTaHOBMTE HOBYI Macs/ieHKY Ha Koprnyce noALlunnHuUKa
M HacTpOMTE Ha OMOPOXHEHME B TeueHue 12 mecsaues
COrnlacHO MHCTPYKLUWUM K Mac/eHKe.
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3. 3aKponTe C/IMBHOE OTBEPCTUE HA HUMXKHEN YacTu
Kopryca NoALnNHMKA.

Vandjord pekomeHayeT MmacneHku SKF SYSTEM 24,
Tnn LAGD 125/HP2

3aMeHa cMa3Ku yepes MacsEHKMU

Vandjord pekoMeHAyeT cieaytolmne MHTepsasbl 3aMeHbl
CMa3Ky U KOJIMYECTBA CMa3Ku:

MHTepBan KonunuecrtBo cMa3kKu, r
Anamerp | sameHbl PonukoBbi PaauansHo-
BaJjia, MM | CMa3kKwy, YMNOPHbI

yacbl pa6oTbl | MOAWNIHUK | /0 Mk

24 7500 11 15
32 4500 13 20
42 4500 22 30
48 3500 27 38
60 3500 30 41

UHTepBan 3aMeHbl CMa3Kn siBJIsieTcs
OYEeHOYHbIM 3HaAYEHUEM AEHCTBUTE/IbHBIM
Ana paboyei temneparypbi 4o 70 °C. Mbi

peKoMeHAyeM BABOE COKPaTUTh
MHTEepBasbl A5 Ka)xkabix 15 °C npu
yBenm4yeHumn paboyeii Temneparypbl
Bbiwe 70 °C.

Kak 3ameHunTb CMasky

YT06bl 3aMEHUTbL CMa3Ky, BbINOJHUTE cneayouwme

LencTBus:

1. MomecTuTe NOAXOASALMNNA KOHTENHEP NO4 KOpNYC
NoALMMNHMKA, YTOObl YyaanuTb oTpaboTaHHYO CMa3Ky.

2. OTKpONTE C/IMBHOE OTBEPCTUE HA HUXHEN YacTu
Koprnyca noALlunHuKa

3. 3anonHuTe KOopnyc NoAlWnnHUKa peKOMeHL0BaHHbIM
KOJIn4eCTBOM CMa3Kun C NOMOLLbKD CMa3o4yHOro
nnucrtoneTa.

4. 3aKponTe CIMBHOE OTBEPCTUE HA HUXHEN YacTu
Kopnyca noALnnHuKa.

OcHoBHas
CNMBHas 3arnyLika

CnuBHble 3arnywku
ANs CMasKku
Puc. 28 3ameHa cMasku

Vandjord pekomeHayeT SKF LGHP2 cma3Ky Ansl 3aMeHbl.
CmoTpute Tabnuuy Huxe.

OCHOBHbIE€ XapaKTEPUCTUKHU

Koa K2N-40
YpoBeHb KOHCUCTEHLMMK MO 2.3
NLGI
CrycTtutenb MonumoueBunHa (di-urea)
BazoBoe macno MuHepanbHoe
Pabouas TemnepaTtypa oT -40 go 150 °C
TemnepaTypa KansenageHus 240 °C
npu 20 °C:

MNoTHOCTbL 0,85 — 0,95 r/cm?

BsiskocTb 6a30BoOro Macna

40 °C 96 MM2/c

100 °C 10,5 Mm?/c




Ecnun ectb BUANMas yTeyka cMa3Ku, Mbl
COBETYEeM OTKPbITb KPbILKY KOpyca

nogWwnInHNKa U 3aMeHNTb

ynJioTHUTEJ/IbHOE LUEeBPOHHOE KOJ/ibLO.

Ecnim Hacoc xpaHWJICS1 Ha CKJlage MJIn He
pa6oran 6osee 6 mecsiles,
HUMAHNE| hekoMeHAyeTCs 3aMEeHUTb CMa3Ky nepes

BBOA4OM Hacoca B 3Kcniyarayunio.

B cnyqae nonagaHusi 3arpsisHeHwi
PeKOMeHAyeTCs1 COKpaTUTb NPeAJIOXKEHHbIH
MHTepBasn 3aMeHbl CMa3KH, YTO MO3BOJINT
YMEHbLINTb HeraTMBHbIE MOCAEACTBUS
nonagaHusi MNHOPOAHbIX YacTuy. XXuakmne
3arpsi3HUTe NN, Takne KaK Boga
M TeXHOJIorn4YecKmne JXMAKOCTH, TaKKe
TpEebyroT 60/1€e YacTol 3aMeHbl CMa3KH.
B cnlyyae cMIbHOro 3arpsi3HeHns
peKoMeHayeTcsi HenpepbiBHasi 3aMeHa
cMaskm.

Hmcor,qa He cCMeLWnBaiNTe KOHCUCTEHTHbIEe
CMa3KHn C pa3HbIMH 3arycTtnutesissiMu,
HanpuMep, cMa3Ky Ha JIMTUEBOH OCHOBE
C HaTpneBO# CMa3KoM, He
MPOKOHCYJ/IbTUPOBaBLUNCH
C nocraBLMKOM cMa3ku. Hukorpa
He cMewuBanTe MMHEpPasibHOE MacJsio

C CUHTEeTHNYECKHM. HeKOTOpre CMa304YHble
Matepuasibl COBMeCTUMbI, OAHaKO
OL€HNTb COBMEeCTHUMOCTb AByX
CMa304YHbIX MaTepuasioB JOCTAaTOYHO
c/10)kHO. Bceraa npm 3amMeHe cMa3ku
B nogLwuriHukKe ncnonbsyﬁre CMa3Ky Toro
)Ke TMna, Kakok 6bis1 N3Ha4YaslbHoO.

12.2.2. MoAWMUNHUKMU C MAaCJISHOW CMa3KoM

N

T

=——-d
o

Puc. 29 Kopnyc ¢ ponMKoBbIMU U ABONHBIMU
paAnanbHO-YNOPHbIMU MOALWUMHUKAMMN
C Mac/iISHOM CMa3KoWn

B onTuManbHbIX YCNOBUAX 3KCMAyaTauum pecypc
POJIMKOBbIX U ABOMHbIX pagnanbHO-YMOPHbIX MOALNMHUKOB
cocTtaBnsieT He MeHee 20 000 yacos pab6oThl. Mo
MCTEeYEHUM 3TOr0 CPOKa MAN NPU NOSIBJIEHUN NMPU3HAKOB
M3HOCa (Harpes, MNOBbIWEHHbIN WyM, BUbpauus)
NOALWMMAHWUKYK CreayeT 3aMeHUTb.

Ans npoBepKku COCTOSAHUS NOALWNIMHUKOB
peKoMeHAyeTCsl peryyisipHo U3MepsTh
ypoBeHb BU6payum, NUCrnosib3ys AaTduKn
SPM Ha Kopniyce noAgLlMnnHUKa.
BO3MO>@HOCTb OCHall€eHMs1 Kopriyca
noALWNMHNUKOB C CUCTEMaMM MOCTOSTHHOIo
YPOBHSI Macsa, cneymasibHbIM HUMMENSIMH
noa yctaHOBKY AlaTYUKOB /17151 U3MEPEHUs1
BM6paynn MmeTooM yaapHoOro uMnysibca
(SPM) yTouHsifiTe y npeacTaButenein
Vandjord.
CM. pa3gen 8.10.1. YpoBeHb BU6payum.

MoAWVNHUKKY CMa3bIBaOTCSA MWHEpPaJibHbIM MacJioM.

MepnoAnYHOCTb 3aMeHbl CMasku 1 Tpebyemoe KomyecTBo
CMasKu yKasaHbl HUXe.

Temnepatypa |HauvanbHasn Mocnepnyrowme
noAwWMNHUKaA |3aMeHa Macna 3aMeHbl Macna
Kaxable
[
Ho 70 °C 4400 vacos
Yepes 400 yacos Kaxaoie
o]
ot 70 Ao 90 °C 2200 yacos
~un AvameTp Mpubnusurenn-
COeAMHUTENIbHOIr0 | HO€ KOJINYeCTBO
noAawWMNHUKa
Bana [MMm] macna [mn]
PonukoBble 42 850
M paamManbHoO- |48 1700
ynopHble
NOALMMHUKMN 60 1350

3ameHa Macna

3T1an | JecTBUe

MomecTuTe NoAa Kopnyc NOALIMMHUKA NOAXOASLLYO
EMKOCTb ANns cbopa oTpaboTaHHOro Macna.
OTKpyTMTE NPOOKY BEHTUMSLMOHHOIO OTBEepCTUs/
2 |3a7MBOYHOrO OTBEPCTMS U NPO6KY CIMBHOIO
OTBEPCTUS.

Mocne onopoXxxHeHUs Koprnyca NOoALNNHMKA

3 |ycTaHOBMTE Ha MeCTO C/AMBHYIO NpPobKy 1 3anenTe
HoBOe mMacno. CMm. pasgen 8.9.2.

1

Pa3z B Tpn MecsiLa npoBsepsiTe ypoBEHDb

macna Bo BpeMsi paborbl u, npun

HeobxognmocTn, gobaBnsanTe Macio.

OCHOBHbIE XapaKTEPUCTUKH

Shell Omala 68

Mapka BSI3KOCTH 68
Mapka TpaHcMuccmoHHoro macna AGMA EP 68
Ctapas mapka AGMA 2 EP
BaskocTb:

Mpun 40 °C 68 MM2/c
Mpun 100 °C 8,8 MMm?/c
Touka BocnnameHeHus, COC, °C 207
Touka notepu Teky4yecTu, °C —-26

12.3. MoHuTOopuHr o6opyaoBsaHuna

PekoMeHAyeTCa exeHeaeNbHO CHUMaTb creayolme
napameTpbl:

e ypoBeHb BMbpauun (C NOMOLbIO AaTYMKoB SPM)
e TemMnepaTypa NoAWMnNHMUKa (eC/IM YCTaHOBJIEHbI AaTUYMKW)
e faBJfieHMe Ha BXoAe U BbixoAe (C MOMOLLb0 MAaHOMETPOB).

Jln6o cobntoaatbh YyTBEPXAEHHbLIA N1@aH MOHUTOPUHIA

n obcnyxmBaHna obopynoBaHus Ha obbekTe. Ans
KOHTPOS COCTOSIHMS 060pyA0OBaHMNsA HeO6X0ANMMO BECTU
XXypHan paboTbl o6opynoBaHus.

12.4. dnexkTpoaBurartesb

dnekTpoABUraTenb Heo6xoAMMo pas B roZ NpoBepsiTh.
Onsa obecneyeHns Haanexaullen BEHTUNSLUN
aneKkTpoABuraTesab AoKeH 6bITb UMCTbIM. Ecnn Hacoc
yCTaHaB/IMBAETCS B MblIJIbHOM MOMELLEHUN, €ro
Heob6xoANMO pa3s B MO roga YNCTUTb U NPOBEPATH.

12.4.1. Cma3ska

SnekTpoAaBuratesnn TunopasMepom A0 132 BKAKYUTESIbHO
MOCTaBNSAKTCS YKOMMIEKTOBAHHbIMW NOALWMNMHUKOBBIMU
y3/71aMu, 3anpaBfeHHbIMWU KOHCUCTEHTHOM CMa3KoW Ha BeCb
CPOK CNy»X6bl N He TpebyLWMMN TEXHNYECKOTo
obcnyxuneaHus.

MoawnNHMKK aneKTpoaBuraTenen Tunopasmepa 6onblie
132 foMKHbI CMa3bliBaTbCA B COOTBETCTBUM C YKa3aHUAMMU,
npuBeAeHHbIMW Ha 3aBOACKOM Tabnuuyke aABuraTens.
BO3MOXHO BblTeKaHMe CMa3Kn U3 3eKTpoaBuraTens.
TexHu4yeckune TpeboBaHMSA Ha KOHCUCTEHTHYIO CMa3Ky:
CM. pazpgen 12.4.2. Cma3ka rnoALnnHUKOB.
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12.4.2. CMa3Ka NOALWMNMNHUKOB

[o/mkHa NPUMEHATLCSA KOHCUCTEHTHas CMaska,
3aryueHHas IMTUEBbIMU MblJTaMKU U UMeloLLas cleayloline
XapaKTepPUCTUKU:

e kniacc 2 unm 3 no NLGI

e BA3KOCTb 6a3zoBoro macna: ot 70 go 150 cCt npu +40 °C.

e TemnepaTypHbIn AnanasoH ot -30 ao +140 °C npwu
HenpepbIBHOM pexume paboTbl.

12.5. 3arpss3HeHHblIe HacocChbl

Ecnm Hacoc ucrnosb3oBascs Ans
nepeka4ynBaHUsi ONacHbIX AJ1s1 3[]0POBbS
Bhumanne| . . an0BUTBIX dKHMAKOCTEN, 3TOT HACOC

paccMaTpuBaeTcs KakK 3arpﬂ3HeHHblﬁ.

B aTOM cnyyae npw KaxAol 3asiBKe Ha cepBUCHOeE
obcnyxunsaHue crefyeT 3apaHee NpefoCcTaBnATb
noApo6HYy MHMOPMaLUO 0 NepekavynBaeMomr XXMAKOCTU.

B cnyuyae, ecnun Takas nHdopmaumsa He npeaocTasieHa,
dupma Vandjord MOxeT oTKkasaTb B NPOBEAEHMUM
CepBUCHOro o6cnyXnBaHus.

B03MOXHbIe pacxoAbl, CBS3aHHble C BO3BPaTOM Hacoca
Ha dUpMy, HeCET oTrnpaBuUTENb.

12.6. Texo6cny>xnBaHme/ocMoTp

Hwu>xecnepyrowme nposBepkm
06s13are/IbHblI.

MecTHbIe rpapKn TeXHNYECKOro
06Cny>KMBaHNsI MOFYT UMETb NPUOPUTET
B OTHOLUEHMUMN JaHHbIX MPOBEPOK.

1. HeobxoanMo exeaHEBHO NMpoBepPSATb UCMPaBHOCTb
YyNAOTHEHWUS Bafla U BCMOMOraTe/lbHbIX MOAYEN.

2. Heobxoammo npoBepsTb CMa3Ky M YPOBEHb LWyMa
NOALMMHMKOB KaXAayto Heaento. Ecnv Ha noagwmnnHukax
o6HapyXeHbl MPU3HaKN N3HOCA, MOALLUNMHUKN
Heo6XxoANMMO 3aMeHUTD.

3. MpoBepsliTe pe3nHoBble YacTn MydT Kaxkable YeTbipe
Hegenu. Ecnm Ha HUX 6yayT o6HapyXeHbl MPU3HAKK
M3HOCa, X HEeOoBX0AMMO 3aMEHUTL M MPOBEPUTH
COOCHOCTb BasoB.

4. Kaxablll CMOHTUPOBaHHbIN pe3epBHbIA Hacoc
Heo6xoAMMO BKAOYaTb pas B HeAeNto AN
noaaepxaHus ero paborocnocobHocTH.

5. Heo6xoanMo TwaTeIbHO NPOMbIBaTb HAaMOPHYO UK
NPOMbIBOYHYIO CUCTEMY OAMH pa3 B roa, cobnogas
pekoMeHAauun npon3BoauUTesNs BCOMOraTebHOro
mMoayns. C 3TON Lenblo NPUOCTaHOBUTE 3KCMNyaTaumuto
Hacoca.

6. Pe3ynbTaThl npoBeaeHnsa paboT AOKHbI
dpurKcmnpoBaTbCs B XypHane paboTbl Hacoca.

13. BbiBOA M3 3KCMJlyaTauum

Onsa toro, uto6bl BoiBeCcTM Hacocbkl VNK 13 skcnnyataumm,
HeobxoAMMO rnepeBecTn CeTEBOM BbIK/lOYaTE b
B MNOJIOXEHWE «BbIKIOUEHO>».

Bce anekTpuyeckme NMHUKM, pacrnosioXXeHHble 10 CeTEBOro
BbIK/ltOYaTE 1A, NOCTOAHHO HAaXOAATCA MOA Hanps>XeHNeM.
Mo3ToMy, 4TO6bI NPeAOTBPaTUTbL CllydYarHoe Uan
HEeCaHKLUMOHMPOBAaHHOE BKOYeHne obopyaoBaHus,
Heob6xoamMMo 3aboKMpoBaThL CETEBON BblK/OYaTENb.

14. 3awmTta OT HU3KUX TeMnepaTyp

Ecnv npv ANuTeNbHbIX NEpMoaax OCTaHOBKM Hacoca
CYLLeCTBYeT OMacHOCTb BO3AEWCTBUS HU3KMX TemnepaTyp,
M3 Hacoca creayeT CnTb pabouyto XUAKOCTb.

[Ons cnuBa M3 Hacoca nepekavymBaeMon XXNUAKOCTU
Heob6xoAMMO OTBEPHYTb pe3bboByto Npobky. CM. puc. 23.

He 3aTaruealite 1 He 3aMeHANTe pe3bboByto NpobKy A0
MOMEHTa NOBTOPHOro BBoAa HacCcoCa B sKCnJiyaTauuto.
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Heob6xognmo no3aboTurbcsi, 4HTo6bI
c/iMBaeMasi XKMAKOCTb He Bbi3Basa
noBpe>xAeHne 3/1IeKTPoOABUraTesiss Uin
APYrux KOMMOHEHTOB Hacoca.

B ycTaHOBKax C ropsidei X MaKoCTbIo
obpaTture ocoboe BHMMaHNe Ha PUCK
nosiy4deHH1sl 0Xxoros. B yctaHoBKax

C X0J1I04HO# >XMAKOCTbIO 06paTntTe ocoboe
BHMMaHHWe Ha PUCK MOJIy4YeHHNs1 TpaBM OT
XO0J104HO¥ BOAbI.

Ecnu nnaHupyeTcs BbIBOA Hacoca U3 3KCniyataumu Ha
ANUTENbHbI Nepuoa, peKoMeHAyeTCs BHECTU HECKObKO
Kanenb CMJIMKOHOBOrO Mac/fla Ha Ban B y3e/ NOALWMMNHUKA.
OTO NoMoxeT nlbexartb 3aK/IMHUBAHNE NOBEPXHOCTEN
ynaoTHeHWs Bana.

15. TexHnuyeckue gaHHble

Macca n rabaputHble pa3Mepbl

NHdopmaumio o macce n rabapuTHbix pa3mepax
obopynoBaHMA MOXHO HaMT B kaTanore no Hacocam VNK
ANS COOTBETCTBYHOLWEro TMMNa Hacoca.

AaHHble anekTpoo6opyaoBaHusa
CMOTpUTE 3aBOACKYIO Tabnnyuky anekTpoaBuratens.
YpoBeHb 3BYKOBOIO faBJ/ieHUNA

YpoBeHb 3ByKOBOro AaB/i€HNs HACOCOB NMpueeaeH
B [TpunoxeHune 2. YKa3aHHble 3HaYeHUS SBSI0TCS
MaKCMMarsibHbIMU YPOBHSAMU 3BYKOBOIO AaBJIEHUS.

NMyck/ocTtaHoB

MakcuManbHOe YMCo NyCKOB B 3aBUCUMOCTU OT
MOLLHOCTHK sneKTpoaBuraTena n 4ymcrsa noacos
1eKTpoasuraTenda npnBeaeHoO HUXe.

MakcuMasibHOEe YUCJI0 NYCKOB
Tunopasmep
Yucno nonrocos
aneKkTpoaBurartens
2 4 6

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

TeMnepaTypa okpy>catouiei cpeabl U BbICOTa Haf
ypoBHeM Mops

TeMnepaTypa OKpy>KatoLlen cpesbl U BbiCOTa YCTaHOBKM
Haz YpOBHEM MOPS SIBAAIOTCSA BaXKHbIMK (pakTopamu,
onpeaensioWmMM CPoK CyX6bl 3N1eKTpoABUraTens,
NMOCKOJIbKY OHW BO3AEWCTBYIOT HA MOALUMIMHUKM

N U30MALMOHHYIO CUCTEMY.

Ecnv TeMnepaTtypa okpy>katoLwen cpeabl npesBbilaeT
peKOMeH0BaHHY MakCUMabHYlO TeMnepaTypy uUnm
MaKCMMaJsibHYI0 BbICOTY HaZ ypoBHeM Mops (CM. puc. 30)
ABUraTeslb He AOJ/1KEH MOJIHOCTbIO HarpyxaTbCs
BCNeACTBUE HU3KOM MIOTHOCTU U CBSI3@HHOIO C 3TUM
HeAO0CTaTOYHO 3 EKTUBHOIO oOXNaxaeHus. B Takmx
cny4yasix HeobxoAMMO UCMONb30BaTh 3/1EKTPOABUraTENb
c 6onbliei BbIXOAHOW MOWHOCTbIO (Nepepa3MepeHHbIn
3/1eKTpoABUraTesNb) NN NPUMEHATb HE3AaBUCUMYIO
CUCTEMY OXNIaXAeHUs ABUraTens, obecneynBaioLLyto
onTuUMalsibHble TeMrnepaTypHble ycnoBus paboTatoLlero
obopyaoBaHusa (CBAXUTECH C MpeAcTaBUTENeM KOMMaHUK
Vandjord).
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Puc. 30 MakcuManbHast MOWHOCTb ABUraTens 3aBUCUT
OT TeMnepaTypbl OKpy>KatoLen cpeabl
M BbICOTbl HaZ YPOBHEM MOpS

Mpumep: MNpumep Ang Hacoca C anekTpoaBUraTenem
MowHOCTbIO 5,5 KBT. Ecnu Hacoc ycTaHOB/IEH Ha BbICOTE
3500 meTpoB Haj ypoBHEM MOpS, Harpyska Ha
3MeKTpoABUraTenb He A0oJXKHa npesbiwaTtb 89 % oT
HOMMHaNbHOM MOLWHOCTU. MpK TeMnepaType OKpy>KatoLlen
cpeabl 70 °C Harpy3ka Ha 311eKTpoABUraTenb He A0JKHa
npesbiwaTb 79% OT HOMWHANBHOW MOLWHOCTK. Ecnn Hacoc
ycTaHoBNeH Ha BbicoTe 3500 MeTpoB Haj YpOBHEM MOpS,
Harpyska Ha 3N1eKTpoABuraTesb He [OJIXHA NpeBbIWaTh
89% x 79% /100 = 70% OT HOMUHAIbHON MOLLHOCTMU.

TeMnepaTypa >XMAKOCTU

Ot -20 go +120 °C (mo +140 °C B BbicOKOTEMIMEPATYPHOM
WNCMNOJTHEHMUN).

TemnepaTypa pabouyer XMAKOCTU onpeaensieTcss TUMNoM
Hacoca, MaTepuasioMm 1 KOHCTPYKUMEW YNIOTHEHUS Bana.

B COOTBETCTBUM C MECTHbIMU NpeAnUCcaHUaMU U HOpMaMu
3aKoHa B 3aBMCUMMOCTU OT TUMNa NPUMEHAEMOro Ans
Koprnyca 4yyryHa u o61acTu UCrnosib30BaHUs Hacoca
MakcumarnbHas TemrnepaTypa paboyei XUAKOCTU MOXET
6bITb OrpaHMyeHa.

MakcumanbHas TemnepaTypa pabouyel X1UAKOCTM yKa3aHa
Ha dupMeHHOM Tabnnyke Hacoca.

Makc. pa6bouee gaBneHue

Makc. pabouee naBneHue
(naBneHue Bbile aTMOCHEPHOro)

— [aBneHune B Hacoce

— [aBneHune Ha Bxoge

Puc. 31 [laBneHue B Hacoce

CyMMa faBrieHust Ha BXOAEe Hacoca M AaBfieHne Hacoca
npv HyneBoOW nogade A0/MKHaA ObiTb BCeraa Huxe
MakKCcMMasnbHO AonycTumMoro pabouero gasneHus (p), Ha
KOTOpOe paccynTaH Kopnyc Hacoca. PaboTa Ha 3aKpbITytO
3a4BWXKY AAeT MakCMManbHOE AaB/ieHNe HarHeTaHus.

MpoBepKy NoA AasreHWeM NPOBOASAT Ha 3aBoAe Teniomn
BOAOW C @aHTUKOPPO3MOHHbIMM Ao6aBkaMu npu
TemnepaTtype +20 °C.

Pa6bouee Mpo6Hoe
HomuHanbHoe naBneHune naBneHune
pAaBJsieHue
Bap Mna Bap Mna
PN16 16 1,6 24 2,4
PN25 25 2,5 38 3,8

MuH. naBneHune Ha Bxopae

Mpn MMHUMaNbLHOM AaBNEeHUN BCacCbIBaHUSA Heobxoanmo
cnegnTb, UTO6bI HE BO3HMKana kasutaumsa. Kaesntauus
MOXET BO3HUKHYTb Npu cneayrnwmnx ycaoBuax:

e TeMnepaTtypa XNAKOCTU BblCOKas,
® pacxo4 3Ha4YunTesIbHO BblllE HOMUHANBbHOIO pacxoia

Hacoca (pabouas Touka HaxXo4UTCSA B MpaBOM YacTu
XapaKTepUCTUKN Hacoca);

® HACOC YCTaHOBJ/IEH Bbllle YPOBHSA NepekaymBaeMomn
XNAKOCTU;

e HebnaronpuaTHblE YC/I0BUSA BCacbiBaHUS (AJIMHHbBIN
Tpy6onposoa nnu Tpybonposos ¢ 60nbwnM
KONIMYEeCTBOM M3rnboB 1 Ap. MECTHbIX CONPOTUBAEHNN);

e HM3Koe pabouyee gaBneHue.
Makc. paBneHue Ha Bxope

CyMMa JaBfieHUs Ha BXO4e Hacoca M AaBfieHne Hacoca
npv HyneBoW nogaye Ao/kHa ObiTb BCEraa Huxe
MakCMManbHO fonycTumoro paboyero gasneHus (p), Ha
KOTOpOe paccumTaH Kopnyc Hacoca. PaboTa Ha 3aKkpbITyo
3aABUXKY AAET MakCuMasbHOe AaB/ieHNe HarHeTaHus.

MHbOpMaLMio 0 pacyeTHbIX AaBeHusaX 1 rabaputax
dnaHUeB MOXHO YBUAETb HUXKE.
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Puc. 32

Fa6bapuTHbie pa3Mepbl U pacyeTHbIE AlaBJIEHUSA NpUcoeauHUTEsNIbHbIX chnaHueB no EN1092-2

HoMuHanbHbIi DN 32|40 |50 | 65 | 80 | 80 |100|100|125|125|150(150|200|250] 250 | 300 | 300 | 350 | 350
PN (6ap) 16| 16|16 |16 |16 | 25|16 | 25|16 |25 |16 |25|16 |16 | 25 | 16 | 25 | 16 | 25
BHewnun anamerp 140150165185 |200|200(220|235|250 270|285 | 300|340|405| 425 | 460 | 485 | 520 | 555
c¢dnaHua, D

OvaMeTp ueHTpanbHOM

OKpy>HOCTM 100110125/ 145|160|160|180|190|210|220|240|250|295|355| 370 | 410 | 430 | 470 |490
C OTBepCTMﬂMM ansa

6ontoB, K

AnamMeTp oTBEpCTUA

19(19|119(19(19|19(19 (2319|2823 |28 |23 |28 |31 |28 |31 |28 |34
nop 6ontol, L

Kon-Bo oTBepcTunii noa
6onTbl, N (WT.)

Tvn pe3bb6bl, M 16 |16 |16 |16 |16 |16 (16 |20 | 16 |24 |20 |24 |20 | 20| 27 | 20 | 27 | 20 | 30
BHewHUi aguameTp

YNJIOTHUTEJIbHOM 76 | 84 | 99 |118|132(132|156|156|184(184|211|211|266|319| 330 | 370 | 389 | 429 |448
nosepxHocTtu, d

BbicoTa

YN/I0THUTENIbHOM 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 4 4 4 4
nosepxHocTu, f

TonwmuHa |HT250 18 (18 (20 |20 |22 |26 |24 |28 |26 |30 |26 |34 (30 (32| 36 | 32|40 | 36 |44
JlaHua

dc’ ’ g:‘!‘_’gg/ - 1919|1919 |19 |19 |19 | 19| 19|19 | 20 | 20 | 22 |24,5|24,5|27,5| 26,5 30

MuH. pacxop

Hacoc He gonxeH paboTaTb Ha 3aKpbITYH 3a4ABUXKY. DTO .

BbI3bIBAET MOBbILEHME TeMNepaTypbl M ob6pa3oBaHue napa \
B Hacoce. KpoMe Toro, noa BO34eNCTBUEM yAaPHbIX
Harpy3ok unu Bmbpaumm Bo3HMKaeT ONacHOCTb
NnoBpeXAeHns Basla Hacoca, paspyweHns paboyero
Koneca, NoBpeXAeHUs TOPLEBOro yrnj0THEeHMS Bana

M 3HAYUTESIbHOI0 COKpaLlEHNs pecypca NMoALWMNMHUKOB.
[MocToAHHBIM pacxoa AoskeH 6biTb He MmeHee 10 % oT
HOMMHaNbHOro pacxofa. HoMMHanbHbIN pacxos ykasaH Ha
3aBOACKON Tabnnyke ¢ HOMUHaNbHLIMK AaHHbIMW Hacoca.

32

MWH. pacxos —| ‘\

24

Makc. pacxop

Makc. pacxos
|

MakcrManbHbIV pacxoA He AO/KEH NMpeBbIaTbCsl, MHaye 10
MOXeT BO3HUKHYTb PUCK BO3HUKHOBEHMUS KaBUTaL UK
1 neperpysku. 1

MakcuManbHbI pacxo MOXHO paccuuTaTb n1Mbo

C UCNOJSIb30BaHMEM MPOTOKOJIOB MUCMbITaHWUI ¢ pabounmm
XapakTepucTmkamum, nmbo C NOMOLLbI KPUBbIX-
XapaKkTepucTuk, npm nogbope Hacoca cM. puc. 33.

MuHuManbHbIe U MAKCUMMaJlibHble 0 -
0 10 15 20 25 20 Q(méh)
XapaKTepuCcTHUKHN pacxoga v Hanopa
He SIBASIIOTCS ONTUMAaNbHBIMU ANs pa6oThi Puc. 33 lpumep C ykazaHMeM MUHUMaANIbHOIO
kasauve| o6o0pygoBaHmnsa. He peKoOMeHAYITCS Y MaKcrmasbHOro pacxoaa

AKCMJIyaTMpoBaTh HACOCbl B KPaMHUX
paboymnx 30Hax 6os1ee 2-x MUHYT.
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16. O6Hapy>xeHue n yctpaHeHue HeucnpaBHOCTEM

Mpepynpe>xxaerHne
Mepea cHATHEM KPbILWKN KJIEMMHONM KOPO6GKMU M IEMOHTa)KeM Hacoca Heo6xoaMMo y6eaANTbCsl, YTO
nUTaHne Hacoca OTKJIOYEHO, U MPUHSTb MEPbI, YTO6GbI NPEAOTBPaTUTb €ro CJy4yaiiHoe BK/oYeHHe.

HeuncnpaBHOCTb

MpuunHa

Cnoco6 ycTtpaHeHun

1. HacocHblili arperat
COBCEM He nojaet
XUAKOCTb UIn
nojaeT ee B
HenoCTaTOYHOM
obbeme.

a)

HenpaBuabHO NOAKAKYEHO NUTaHUE

(2 dasbl).

MpoBepuTb U UCMpaBUTb MNOAKIOUEHNE NUTAHUS.

b)

Hel'lpaBVIJ'IbHoe HanpaB/eHMe BpalleHn4d.

MomMeHsATb MecTamMu noaksoveHme nbbix ABYX
da3 nuTaroLwen aneKTpoceTu.

o)

Hanunuune Bo3ayxa BO BCacbiBawoLen
NVHAN.

HeobxoAMMO 3an0NHNUTBL HAacoC NepekaynBaemMomn
XUAKOCTbIO CM. pasgen 10.3. 3anosiHeHne Hacoca
rnepekaynBaeMoi XUAKOCTbH U MONTHOCTbIO
yoanuTb U3 HEro BO34yX.

d)

Cnuwkom 6onblIOe NpOTUBOAABIEHME.

OTperynupoBaTb NMonoxeHue paboyen Touku
B COOTBETCTBMMU C NACMOPTHLIMU A@HHbIMMU.
MpoBepbTe CUCTEMY Ha OTCYTCTBMUE 3arpsi3HEHUN.

e)

CnVLWKOM HM3KOe faBfieHMe BCacbiBaHUS.

MOBbLICUTb YPOBEHb NepeKaymMBaeMon XMAKOCTU CO
CTOPOHbI BCacCbiBaHUA. MOTHOCTbIO OTKPbITh
3a4BMXKY BO BCcacbiBatoweM Tpybonposoae.
MpoBepuTb COOTBETCTBME YC/IOBUI aKCNyaTaumm,
npuBeAeHHbIM B pasaene 8.5. TpybonpoBoa.

f)

3a6uT rpsA3blo BCacbiBalOLWmii
Tpy6onposoa, dunbTp nan paboyee
Kosieco.

MpOMbITb BCACbIBaOLWYO MarucTpasnb, GUabLTp uam
Hacoc.

9)

Hacoc noacacbiBaeT BO3ayx yepes
AedeKTHOE YMNIOTHEHME.

MpoBepuTb ynaoTHeHUs TpybonpoBoaos,
NpoKiaZAKM Koprnyca Hacoca M ynjioTHeHus Bana,
npu Heo6Xo0ANMMOCTUN 3aMEHUTD.

h)

Hacoc noacacbiBaeT BO3A4yX M3-3a
HU3KOro YPOBHA XNAOKOCTU.

[MoBbICUTb YpOBEHb nepeKaqMBaeMoﬁl XNAOKOCTU CO
CTOpPOHbI BCaCbiBaHMA U nogAep>XneaTtb €ro
MOCTOAHHbBIM, HACKOJIbKO 3TO BO3MOXHO.

2. MyckaTenb
3MeKTpoaBuraTens
OTKJIOUMICA N3-3a
neperpysku

1eKTpoasuraTend.

a)

Hacoc 3a6uT rpassto.

MpOoMbITb Hacoc.

b)

MpeBblweHa HOMUHanbHas paboyas Touka
Hacoca.

OTperynupoBaTtb nosoxeHne paboyein TOUKn B
COOTBETCTBMM C NACMOPTHBLIMU AAHHbIMMU.

)

[MoBbIWEeHHasa NI0OTHOCTb UK BA3KOCTb
nepeka4ymMBaeMon XnUAKoOCTU No
CPaBHEHUKD C TEMU 3HAYEHUAMU, YTO
YKa3aHbl B 3aKa3e.

Ecnun cHWXeHWe MOLLHOCTU AOMYCTUMO, YMEHbLUNTb
nogady B HanopHom Tpy6onposoae. Nnu
YCTaHOBUTb H60see MOLLHbIN 3N1eKTpoABUraTeNb.

d)

HeBepHas perynnposka nyckartens
3/1eKTpoABUraTeNs Npu neperpyske.

MpoBepuTb YCTaHOBOYHbIE 3HAYEHUS
HOMMHANbHOrO TOKa NyckKaTens anekTpoaBuraTens
B COOTBETCTBUW C (PMPMEHHOM Tabnnukon, npu
Heo6X0ANMOCTN U3MEHUTD.

e)

dnekTpoaBuraTenb paboTaeT Ha ABYX
dazax.

MpoBepuTb NOAK/OYEHNE NMUTAHNA. 3aMeHnTe
NAaBKWI NpefoXpaHnTeNb, €C/IM OH HEeUCNpaBeH.
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HeuncnpaBHoOCTb

MpuuyuHa

Cnoco6 ycTtpaHeHusn

3. Hacoc paboTtaeTt
C/INLIKOM LUYMHO.
Hacoc pa6boTtaet
HEPOBHO,

c Bubpaumsamu.

a)

CNMWKOM HM3KOe AaBJieHne BcacbiBaHUA
(BO3HMKHOBEHME KaBUTaLumn).

MoBbICUTb YPOBEHb NepeKkayYnBaeMom XUaKoCTN Co
CTOPOHbI BCacbiBaHMS. MNMONHOCTbIO OTKPbITh
3aABMXKY BO BCacbiBawlwem Tpybonposoje.
MpoBepuTb COOTBETCTBME YCNOBUI 3KCNAyaTaumu,
npuBeaeHHbIM B pa3saene 8.5. Tpybonposoa.

b)

Moacoc Bo3ayxa BcacblBaoLWmMM
Tpy60npoBOAOM UM HACOCOM.

YaanuTb BO34YyX M3 Hacoca UM U3 BCacbiBaloLWEro
TpybonpoBoaa.

)

[MpoTnBOAaBNeHNE B HAcCOCe HUXeE
3Ha4Y€HUA, YKa3aHHOro B 3aKas3se.

OTperynnpoBaTb MosoxeHne paboyei ToUku
B COOTBETCTBUM C MACMOPTHLIMU AAHHbLIMU.

d)

Hacoc noacacbiBaeT BO34yX M3-3a
HU3KOro YpPOBHA XNAOKOCTU.

[MoBbICUTb YPOBEHb nepeKaqMBaeMoﬁ XNOKOCTU CO
CTOpPOHbI BCaCbiBaHMA U nogAeEpPXUNBATb €ro
MOCTOAHHbBIM, HACKOJIbKO 3TO BO3MOXHO.

e)

OucbanaHc pabouyero koneca (yionacTtu
pabouero koneca 3abuTbl rpasblo).

MpOMbITb M NPOBEPUTL COCTOAAHNE paboyero
Koneca.

f)

M3HOC BHYTPEHHUX KOMMOHEHTOB Hacoca.

3aMeHUTb AedeKTHble KOMMOHEHTHI.

9)

Ha Hacoc nepenaeTcsa Harpyska
c TpybonpoBoaa (MpMBOANUT K LIYMY Npu
nycke).

YCTaHOBWUTb Hacoc TaknM o6pa3om, 4To6bl Ha Hero
He nepejaBanacb Harpyska co CTOPOHbI
TpybonpoBoaos.

Tpy60onpoBoAbl 3aKpenuTb Ha ornopax.

h)

[edeKkT NoALNMHUKOB.

3aMeHNTb NOALWUMNHUKMN.

i)

MoBpexaeH BEHTUIATOP 3/1eKTPOABUraTeNsl.

3aMeHnTe BEHTUNATOP.

i)

OedekT MydThI.

3aMeHUTb MydTy. BbINOMHUTL LLEHTPOBKY BasoB.
CM. pazpen 8.4.2. BoipaBHuBaHue.

k)

Hanuyne NoCTOpoOHHUX NpeaMEeToB
B Hacoce.

[MpOMbITb Hacoc.

) 3kcnnyaTtaumsa c npeobpasoBaTtenem CM. pasgen 9.2. Skcnnyarayms ¢
4acTOoThI npeobpazoBaresieM 4acToThl.
m) CNULWKOM BbiCOKasi CKOPOCTb MNOTOKA MpoBepuTb cooTBETCTBUE AnameTpa Tpybonposoaa
B TpybonpoBoaax. pekoMeHAyeMbIM ckopocTaM noToka (CM31.13330).
4. YTeuka B Hacoce, a) Ha Hacoc nepepatoTcsa Harpyska YCTaHOBWUTb Hacoc TakuM o06pa3omM, 4Tobbl Ha Hero
CoeANHEeHnsaX, TpybonpoBoaa, YTO MPUBOANT K yTeUYKaM |He nepejasBanlaCb Harpy3ka CO CTOPOHbI
MeXaHU4eCcKoM yepes KOpMnyc Hacoca UM cCoeaMHeHUs. Tpy60onpoBOAOB.
ynaoTHEHUW Bana Tpyb6onpoBoAbl 3aKpenunTb Ha ornopax.
Wn canbHUKE. b) MMoBpexaeHne Nnpoknagok Kopnyca 3aMeHUTb NPOKIaAKM KOpnyca Hacoca nnu
Hacoca Man CoeanHEeHuNn. COeANHEHUN.
C) 3arpsisHeHuWe uau 3aepaHue MpoBecT OCMOTP U YNCTKY MEXAHNYECKOro
MeXaHWYeCKOoro ynjaoTHEHMS Bana. ynaoTHeHUs Bana.
d) JedeKkT MexaHM4YecKoro ynioTHEHUS Bana. | 3aMeHUTb TOpLEBOE YNJIOTHEHWE Bana.
e) Bbixoa n3 CTpos canbHUKa. 3aTAaHyTb cafbHMK. OTPEMOHTMPOBATb UK

3aMEHUTb Ca/lbHUK.

f) dedekT noBepxXHOCTWN Bana WUan BTYJKK

Bana.

3aMeHUTb Ban UAnM BTYNKY Bana. 3aMeHUTb
CanbHMKOBYIO HabuBKY.

5. CnuwkoM BbiCcOKas
TeMnepartypa
Hacoca unm
aneKTpoaBuraTens.

a)

Moacoc Bo3AyXa BCACbIBAOLWMM
Tpy60npoBOAOM UM HACOCOM.

Yaanutb BO34yX U3 BCacbiBatowwero Tpy6onposoaa
WM U3 Hacoca 1 40/IUTb NepeKkayunBaeMyto XUAKOCTb.
YcTpaHuTb gedekT TpybonpoBoga Uamn Hacoca.

b)

CAVLWKOM HU3KOe aBfieHne BCacbiBaHUS.

MoBbLICUTb YPOBEHb NEpeKaymMBaeMon XMUAKOCTU CO
CTOPOHbI BCacCbiBaHUA. [MOTHOCTbIO OTKPbITh
3aABMXKY BO BCacbiBatoweM Tpybonposoje.
MpoBepuTb COOTBETCTBME YC/IOBUI aKCMyaTaumm,
npuBeaeHHbIM B pasaene 8.5. TpybonpoBoa.

)

HepoctaToyHoe nnmn n3bbiToUHOE
KOSIMYECTBO CMa3KM B NOALWNMHUKAX,
nmbo BbIbpaH HenoaXoASWMNIA TUN
CMasKMu.

[Nob6aBnTb, ybpaTb NULHIOW WUAM 3aMEHUTb CMasKy
CM. pasgen 12.2. Cma3sKa fnoALWnNNHUKOB B KOpIycCe.

d)

B Hacoce v NoALIMNHUKOBBIX y31ax
BO3HWUKJ/IN BHYTPEHHUE HanpsXeHus,
nepeaaBaeMble CO CTOPOHbI
Tpy6onposoaa.

YCTaHOBWTb HAacoc TakuM o6pa3oM, 4Tobbl Ha Hero
He nepejasasnacb Harpys3ka co CTOPOHbI
Tpy60NpoBOAOB.

TpybonpoBoAabl 3aKpenuTb Ha onopax.

MpoBepnTb COOCHOCTbL BasiOB HAcoca v ABuraTtens.
CMm. paszgen 8.4.2. BbipaBHUBaHue.

e)

CnvWwKOM BbICOKOE OCEBOE AaBreHue.

MpoBepuTb pasrpy3oyHble 0TBEPCTMS paboyero
Kosieca U CTOMOpPHbIE KOJbLla CO CTOPOHbI
BCacCbIBalOWEN INHUN.

f)

HeuncnpaBeH unu HenpasuibHO
OTperynnpoBaH nyckartesib
N1eKTpoaBuraTend.

MpoBepuTb yCTAHOBOYHbIE 3HAYEHUS NycKaTens
aNneKTpoAaBuraTtend, npu HeobxoanmmMocTum
3aMEHUTDb.

9)

SneKkTpoABUraTeNlb NeperpyxeH.

Heo6x04MMO CHM3WUTb Pacxod B CUCTEME UK
NMPUKPbLITb 3aABMXXKY Ha HaMnopHOM NHUMN.

h)

CnuwkomM BbicOKasa TemnepaTypa
OKpy>atoLueln cpeabl.

Ob6ecneynTb AOMONHUTENBHOE OXN1aXAeHNe
[eTanen Hacoca v anekTpoaBuraTerns.
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HeuncnpaBHoOCTb

MpuuyuHa

Cnoco6 ycTtpaHeHusn

6. YTeuka mMacna u3
Kopnyca
noALUMHUKA.

a) B kopnyce noglmnHMKa 3aAnTo CAULLKOM
MHOro Macna, B pe3ysbTaTe Yero ypoBeHb
Macsia CTas Bblle HUXHEN TOUKK Bana.

MeaneHHO cnmBaTb Macslo, Noka He Ha4yHET paboTaTb
cucTeMa NOCTOSIHHOMO YpOBHSA Macna, T.e. noka
B pe3epByape He NosiBATCA BO3AYLUHbIE MY3bIPbKU.

b) CanbHWKKW HencnpasHbI.

3aMeHNTb CanbHUKMN.

7. YTeuka mMacna u3
pesepByapa.

a) MospexaeHa pe3bba Ha pesepsyape.

3aMeHNTb UKW OTPEMOHTUPOBATL pe3epByap.

K KpuTnyeckmm oTkasam MOXeT NpuBecTu:

HEKOPPEKTHOE 3NEKTPUYECKOE NOAKMHOYEHNE;

HenpaBubHOE XpaHeHue 060pyAoBaHuUS;

NnoBpeXAeHMe UM HEMCNPABHOCTb 3/1IEKTPUYECKon/
rMapaBanyecKor/ MexaHNn4eckon CUCTEMbI;

NoBpeXAeHNe NN HEMCNPaBHOCTb BaXXHENLWMX YacTen

obopynoBaHus;

HapyLlueHue NpaBui U YCNOBUIA aKCNyaTaumum,
06CNyXXnBaHMSA, MOHTa»xa, KOHTPOJIbHbIX OCMOTPOB.

[Ons npepoTBpalieHns oWMBOYHbIX AEACTBUN, NepcoHan
A0JKeH 6bITb BHMMaTEIbHO 03HAaKOMJIEH C HAaCTOSALWMM
pPYyKOBOACTBOM MO MOHTaXy M 3KCMayaTaumn.

Mpn BO3HMKHOBEHUWN aBapun, 0TKasa WaN MHUMAEHTa
HeobxoAMMO He3aMeAIMTeNbHO OCTaHOBUTb paboTy
obopyaoBaHus 1 06paTUTbCA B CEPBUCHbIN LieHTp Vandjord.

17. YTunnsauua mspgenusa

OCHOBHbIM KpUTEPUEM MpeaelbHOro COCTOSAHUS U3aenms
ABNAETCA:

1.

OTKa3 04HOM UM HECKOJIbKMX COCTaBHbIX YacTen,

PEMOHT UM 3aMeHa KOTOPbIX HE NPeAYCMOTPEHDLI;

. YBesinyeHune 3aTtpaT Ha PEMOHT N TEXHUYECKoe

obcnyxunBaHue, NpmBoasiiee K SKOHOMUYECKOWN
HeuenecoobpasHOCTK aKcAayaTaumu.

[NaHHoe nsaenune, a Takxe y3nbl U AeTanu AOXKHbI
cobupaTbCs U YTUIN3NPOBATLCSA B COOTBETCTBUMN

Cc TpeboBaHMAMM MECTHOro 3aKoHoAaTeNnbLCTBa B o6n1acTtu
3KOJIOTUN.

BO3MOXHbI TEXHUYECKNE U3IMEHEHUS.
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19. MUHcbopMaLMA MO YTUIN3ALUMU YNIAKOBKU

O6wasn nHhopMaumusa No MapKMpoBKe J1Iln60ro TMna ynakoBku, npuMeHsseMoro komnaHueu Vandjord

YnakoBka He npeaHasHa4dyeHa Ang KOHTaKTa C nuLeBomn I'IpO,U,yKLI,VIeVI

YnakoBO4HbI MaTepuan

HanmeHoBaHue ynakoBku/
BCMOMOraTesibHbIX YNAaKOBOYHbIX
cpeacTtB

BykBeHHOe o0603HaueHue
MaTepuasna, U3 KOToporo
n3rotaBsiMBaeTcs yrnakoska/
BCNnoMoraTesJibHble YyNaKOBO4YHbIE
cpeacTBa

Bymara n kapToH
(rodbpupoBaHHbI kapToH, bymara,
APYroi KapToH)

Kopobku/awmvkn, Bknaabiwm,
NpoKAaAKKW, NOAJSIOKKMN, PeLleTKH,
dunkcaTopbl, HabMBOYHbBIA MaTepuan

[JpeBecuHa 1 ApeBecHble MaTepuanbl
(aepeBo, npobka)

Awwnkn (powaTble, daHepHble, U3
APEBECHOBOJIOKHUCTOW NANTHI),
noAnOHbl, 06peLleTKn, CbeMHbIe

60opTuKKM, NnaHkn, dpukcaTopsbl

(nonnaTnneH HU3Kown
NAOTHOCTK)

Yexnbl, MEWKW, NIEHKN, NakeThbl,
BO34YLHO-MYy3blpbKOBas MjaeHKa,
durkcaTopbl

MnacTuk (nonuaTuneH BbICOKON

Mpoknafaku ynioTHUTENbHbIE (M3
NIEeHOYHbIX MaTepuasnos), B TOM ynucne

YNNOTHUTENIbHbIE U3 NMEHON1AQCTOB

NJOTHOCTK) BO34YLHO-NY3bIpbKOBas MNEHKa,
durkcaTopbl, HABMBOYHbIN MaTepuasn HDPE
lMpoknaaku
(nonuctmpon) P A

KoMbuHMpoBaHHas ynakoska
(bymara n kapToH/niacTuk)

YnakoBKa TuUNa «CKUH»

C/PAP

Mpocum obpallaTb BHUMaHNE Ha MapKMPOBKY CaMOl YNaKoOBKM U/UNKN BCMOMOraTesibHbIX YNaKoOBOUYHbIX CPeAcTB (npu ee
HaHeCceHWM 3aBOOM-U3rOTOBUTENEM YMAaKOBKW/BCNOMOraTe lbHbIX YNaKoBOYHbIX CPEACTB).

Mpn HeobxoanMoOCTH, B Lenax pecypcocbepexeHuns n akonornyeckon apdekTnBHoOCTH, koMnaHmsa Vandjord moxeT
MCNoNb30BaTb YNakKoBKY M/WAN BCMOMOraTe/lbHble yNakoBOYHble CpeACTBa NMOBTOPHO.

Mo peleHnto N3roToBUTENS YNaKoBKa, BCMOMOraTesibHble yNaKOBOYHble CPeACTBaA, U MaTepuasibl N3 KOTOPbIX OHU
M3roTOB/IEHbI MOTYT ObITb M3MEHEHbI. MPOCUM akTyanbHY MHMDOPMALNIO YTOUYHATL Y U3rOTOBUTENS TOTOBOM NPOAYKLMN,
yKasaHHoro B pasaene 18. M3rotoButesb. Cpok cyx6bl HacToswero Macnopta, PykoBoACTBa MO MOHTaXy m
akcnyaTauumn. MNMpu 3anpoce Heo6xoaMMO yKasaTb HOMep NpPoAYyKTa U CTpaHy-U3roToButens o6opyaoBaHus.
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MpunoxxeHnue 1

Ycunusa Ha dpnaHuax u MOMEHTbI

Ycunue, F [H]

MomeHT, M [HM]

Yyryxn HT250 Anametp DN

Fx Fy Fz ZF* Mx My Mz ZM*
32 315 298 368 578 385 263 298 560
40 385 350 438 683 455 315 368 665
50 525 473 578 910 490 350 403 718
65 648 595 735 1155 525 385 420 770
3 80 788 718 875 1383 560 403 455 823
E?igiot;if:““” 100 1050 945 1173 1838 613 438 508 910
Hanophoe O;BepCTme 125 1243 1120 1383 2170 735 525 665 1068
150 1575 1418 1750 2748 875 613 718 1278
200 1910 2100 2345 3658 1138 805 928 1680
250 2432 2216 2702 4253 1375 913 1116 1985
300 3038 2660 3240 5167 1671 1115 1354 2414
350 3513 3118 3906 6115 1890 1264 1515 2720
40 438 385 350 683 455 315 368 665
50 578 525 473 910 490 350 403 718
65 735 648 595 1155 525 385 420 770
5 80 875 788 718 1383 560 403 455 823
fopu3oHTaNbHbIN 100 1173 1050 945 1838 613 438 508 910
Eiiﬁfggﬁiﬁﬁa 125 1383 1243 1120 2170 735 525 665 1068
naTpy6oK 150 1750 1575 1418 2748 875 613 718 1278
200 2345 2100 1890 3658 1138 805 928 1680
250 2702 2432 2216 4253 1375 913 1116 1985
300 3240 3038 2660 5167 1671 1115 1354 2414
350 3906 3513 3118 6115 1890 1264 1515 2720

YyryH [namerp DN Ycunue, F [H] MomeHT, M [HM]
QT400-18 / QT500 Fx Fy Fz SF* Mx My Mz =M*
32 430 370 560 810 360 180 260 480
40 520 430 670 960 430 210 320 570
50 710 580 890 1280 460 230 350 620
65 880 740 1120 1610 890 450 660 1200
3 80 1070 890 1330 1930 950 470 720 1280
:2zgz°i;iﬂ?““” 100 1420 1160 1780 2560 1330 680 1000 1800
HanopHoe oTBEPCTHE 125 1970 1620 2460 3540 1930 1010 1630 2620
150 2490 2050 3110 4480 2300 1180 1760 3130
200 3780 3110 4890 6920 3530 1760 2580 4710
250 5340 4450 6670 9630 5020 2440 3800 6750
300 6670 5340 8000 11700 6100 2980 4610 8210
350 7120 5780 8900 12780 6370 3120 4750 8540
40 670 520 430 960 430 210 320 570
50 890 710 580 1280 460 230 350 620
65 1120 880 740 1610 890 450 660 1200
} 80 1330 1070 890 1930 950 470 720 1280
fop130oHTaNbHbIN 100 1780 1420 1160 2560 1330 680 1000 1800
:g;g:@gﬁiiaﬁ 125 2460 1970 1620 3540 1930 1010 1630 2620
naTpyGOK 150 3110 2490 2050 4480 2300 1180 1760 3130
200 4890 3780 3110 6920 3530 1760 2580 4710
250 6670 5340 4450 9630 5020 2440 3800 6750
300 8000 6670 5340 11700 6100 2980 4610 8210
350 8900 7120 5780 12780 6370 3120 4750 8540

*3F n =M - BEKTOpHblE CYMMbl YCUIUA U MOMEHTOB.

Ecnu Harpy3ka He Bcerga foCTUraeT MakCMMasibHO AOMYCTUMOro 3HaYeHUs, O4Ha U3 CeflyoWMX BENIMYMH MOXET
npesbIlWaTh Npeaen HopMbl. JOMOMHUTENbHYO MHPOPMALIMIO MOXHO MOJlyuYnTb B KoMnaHum Vandjord.
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Mpuno)xeHune 2

MaKkcuMManbHbIN ypoBEHb LyMa A1 HAaCOCOB,
o6opynoBaHHbIX 2-, 4- N 6-NOJIIOCHBIMU
3/1eKTpoABUraTensamMm Ans 4acTtoTbl nutatowen cetm 50 M.

dnekTpo- YpoBeHb wyMma, dB(A) - ISO-3743/
aABUraTenb Aonyck B cooTBeTcTBUU € ISO-4871
[xBT] 2-nontoCHbIE|4-NOoNIOCHbIE |6-MONIOCHDbIE
0,75 62 56

1,1 62 59

1,5 67 59 61
2,2 67 64 65
3 74 64 69
4 77 65 69
5,5 79 71 69
7,5 79 71 70
11 81 73 70
15 81 73 73
18,5 81 76 73
22 83 76 73
30 84 76 74
37 84 78 76
45 86 78

55 89 79

75 91 80

90 91 80

110 92 88

132 92 88

160 92 88

185 92 88

200 92 88

220 100 95

250 100 95

280 100 95

315 100 95

355 100

XapaKkTepucTMKa HeonpeaeneHHOCTN U3MEpPEHUs
(napameTp K) coctasnset 3 ab.
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Anmartbl (727)3454704
AHrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BnaroBetueHck (4162)22-76-07
BpsiHck (4832)59-03-52
BnapusocTtok (423)249-28-31
BnapukaBka3 (8672)28-90-48
Bnagumup (4922)49-43-18
Bonrorpap, (844)278-03-48
Bonorga (8172)26-41-59
BopoHex (473)204-51-73
EkatepuHbypr (343)384-55-89

Poccus +7(495)268-04-70

Mo Bonpocam nNpogax v NoAAepXXKn obpallanTecsh:

VBaHoBO (4932)77-34-06
WxeBck (3412)26-03-58
WpkyTck (395)279-98-46
KasaHb (843)206-01-48
KanunuHrpag (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kunpos (8332)68-02-04
KonomHa (4966)23-41-49
KocTpoma (4942)77-07-48
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
KypraH (3522)50-90-47
Jvneuk (4742)52-20-81

KasaxctaH +7(727)3454704

Marnutoropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41

HwxHuii Hoeropog, (831)429-08-12
HoBoky3HeLk (3843)20-46-81
Hos6pbek (3496)41-32-12
HoBocubupck (383)227-86-73
Owmck (3812)21-46-40

Open (4862)44-53-42
OpeHbypr (3532)37-68-04
MeHsa (8412)22-31-16
MeTposaBoack (8142)55-98-37
Mckos (8112)59-10-37

Mepmb (342)205-81-47

Benapycb +375-257-127-88

Y36ekuctaH +998(71)205-18-59

PocToB-Ha-[oHy (863)308-18-15
PssaHb (4912)46-61-64

Camapa (846)206-03-16
CaHkT-lMNeTepbypr (812)309-46-40
CapatoB (845)249-38-78
CeBacTtononsb (8692)22-31-93
CapaHck (8342)22-96-24
Cumdeponons (3652)67-13-56
CmoneHck (4812)29-41-54

Coun (862)225-72-31
CraBporornb (8652)20-65-13
CypryT (3462)77-98-35
ChbikTbiBKap (8212)25-95-17
TamboB (4752)50-40-97

Teepb (4822)63-31-35

an.noyta: vdj@nt-rt.ru || cant: https://vandjord.nt-rt.ru

TonbatTn (8482)63-91-07
Tomck (3822)98-41-53
Tyna (4872)33-79-87
TiomeHb (3452)66-21-18
YnbsaHoBck (8422)24-23-59
YnaH-Ypaa (3012)59-97-51
Yha (347)229-48-12
Xabaposck (4212)92-98-04
Yebokcapbl (8352)28-53-07
YensbuHck (351)202-03-61
Yepenosel, (8202)49-02-64
YuTa (3022)38-34-83
AxyTck (4112)23-90-97
Apocnasnb (4852)69-52-93

Knprususa +996(312)96-26-47
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