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MNMpeaynpe>xaeHue

lMpes>xae yem npuctynatb K paboram no
MOHTa)ky obopyaoBaHusi, HeobxoanMo
BHMMaTe/IbHO U3YYHNTb AlaHHbIA AOKYMEHT.
MoHTa)k n skcnnyaTtaymsi o6opyaoBaHus
AOJDKHbI MPOBOANTbBCSI B COOTBETCTBUN

c TpeboBaHNsAMMN AaHHOIO AOKYMEHTa,

a TaK)ke B COOTBETCTBUMN C MECTHbIMMH
HOpMaMu M npaBriamMm.

1. Yka3aHuA no TexHukKe 6e3onacHoCcTu

MNMpeaynpe>xaeHue

Skcnayarayms gaHHoro obopyanosaHus
AOJI>KHa NPOM3BOANTbLCS MEepPCOHasIoM,
B/lagerowum Heob6xoanMbIMH AJ11 3TOrrO
3HaHUSIMMU U OMNbITOM paboThbl.

JInya c orpaHnYeHHbIMU PU3NYECKUMMH,
YMCTBEHHbIMH BO3MOXHOCTSIMM,

C orpaHN4YeHHbIMH 3peHNEM MU CJTYXOM He
AOJDKHbI ONYCKaTbCSA K 3KCIJlyaraumm
AaHHoro obopygoBaHus.

Aocryn pereii Kk gaHHOMYy 060pyAOBaHUIO
3anpeLlyeH.

1.1. O6wmne cBeaeHnA O AOKYMEHTe

MacnopT, PYKOBOACTBO MO MOHTaXy M 3KCnayaTtaumu,
COAEPXUT NPUHLNMNUASbHbIE YKa3aHWUA, KOTOPble LO/DKHbI
BbIMOSHATLCA MPU MOHTAXe, 3KCnayaTaunum n TEXHNYECKOM
obcnyxunsaHun. NosToMy nepes MOHTaXoM M BBOAOM

B 3KCMJlyaTaumto oHM 0653aTenibHO AO/IKHbI 6bITb N3yYeHbl
COOTBETCTBYHOLWMM 06CNYXMBAKOLWNM NMEPCOHANOM nnun
notpebutenem. JaHHbI LOKYMEHT AO/KEH MOCTOSAHHO
HaxoAMTbCA Ha MecTe 3KCnayaTaumum obopynoBaHus.

Heobxoanmo cobnofate He ToNbko obwmne TpeboBaHms Nno
TexHuke 6e30nMacHOCTU, NpUBeAEHHbIe B pasaene

1. Yka3aHus rno TexXHuKe 6e3OI'IaCHOCTM, HO U cneunanbHble
YKa3aHua no TexHuke 6830I‘IaCHOCTV|, npmneoanMble

B APYyrux pasaenax.

1.2. 3HaueHue CUMBOJIOB U HaANUCeMn Ha
nspenum

YKazaHus, NoMellleHHble HEMOCPEACTBEHHO Ha
060pyA0BaHUN, Hanpumep:

e CTpesika, yKasblBalollasi HanpaBieHne BpalleHus,

e o06o3HaueHne HanopHoro natpybka Ans nogaum
nepekayMBaeMon cpenbl,

OOMKHbI cobntoaaThcs B 06553aTe/IbHOM nopsake
M COXPaHATbCA Tak, YTob6bl UX MOXHO ObISI0 NPOYNTaTh
B 1106011 MOMEHT.

1.3. KBanundukauma m obyuyeHume
o6cny>kmBarLwero nepcoHana

MepcoHan, BbIMOMHAKLWMIN IKCNAyaTauuo, TEXHNYECKoe
06Cny>XXnBaHMe M KOHTPOJIbHblE OCMOTPbI, @ TakXe MOHTaX
obopynoBaHus, AONXKEH UMETb COOTBETCTBYOLLYHO
BbINOSIHAEMON paboTe kBanudukaumto. Kpyr BOnpocos, 3a
KOTOpble NepcoHan HeceT OTBETCTBEHHOCTb M KOTOpPbIE OH
OOJKEH KOHTPO/IMpOBaTh, @ Takxe 061acTb ero
KOMMeTEeHUMN AOIKHbI TOYHO ONnpeaensaTbCs
noTpeburenem.

PaboTbl Mo nycko-Hanaake, BBOAY B dKCMyaTaunto

M 3KCMnayaTauum BbICOKOBOJIBTHOrO 060pyA0BaHUsA MOryT
OCYLLEeCTBASTLCS TOJIbKO NEPCOHasoM, NpoLweawmnm
aTTecTauuio U UMELNM A0oNYCK Ha paboThl

C HanpshxeHnem 6onee 1000 B (IV u V rpynnbl no
3nekTpobesonacHocTu).



1.4. OnacHble nocneacTrBusa HecobnraeHun
yKa3aHUM Nno TexHuke 6e30nacHoOCTHU

HecobnoaeHne ykasaHuin no TexHuke 6e3onacHoCcTu
MOXEeT MoBJieyb 3a cobon:

e OnacHble NOCNeACTBUA ANd 340P0OBbA U XXU3HU
4yenoBeka,

e CO3/aHMe OMacHOCTM AN OKPYXKatoLlen cpeasbl;

¢ aHHYynMpoBaHUe BCEX FapaHTVIIZHbIX obsa3aTenbCTB Nno
BO3MeLeHUIo yuepba;

e O0TKa3 OCHOBHbIX (PyHKLNIA 060pyaoBaHUS;

e HEBO3MOXHOCTb NpoBeAeHNA NpeaAnnMCaHHbIX METOAOB
TEXHMYECKOro 06CnyXmMBaHUs U peMOHTa AN
BOCCTaHoBneHunsa pabotocnocobHocTM obopyaoBaHus;

e OMacHyl cuTyauuo ANs 340POBbS U XU3HW NepcoHana
BCNeACTBUE BO3AENCTBUSA 3/IEKTPUYECKUX UNU
MexaHu4yeckux hakTopos.

1.5. BoinosiHeHue paboT c cobnroaeHnem
TexXHUKn 6e3onacHoCTu

Mpw BbINONHEHMN paboT AOMKHBLI cobntoaaTbCs
npvBeAeHHble B JAHHOM AOKYMEHTE yKa3aHus No TEXHUKe
6e30MacHOCTH, CyLWecTBYOLWME HaUNOHaNbHbIE
TpeboBaHWA 1 NpeanncaHnsa No TexHuke 6e3onacHocTy,

a Takxe nobble BHYTPeHHME npeanucaHns no
BbIMOIHEHWNIO paboT, akcnayaTaunn obopyaoBaHus

N TexHuke 6e30nacHOCTU, AeACTBYOWMe y noTpebutens.

1.6. Yka3aHusa no TexHuke 6e30nacHoOCTu npm
BbIMOJIHEHUUN TEXHUUYECKOro
o6cny>kuBaH1sl, OCMOTPOB M MOHTaXka

MoTpebutenb gonxeH obecneynTb BbINOIHEHNE BCEX
paboT No TEXHNYECKOMY 06CNYXKMBAHWUID, KOHTPOJIbHbIM
OCMOTPaM M MOHTaXy KBaMdULMPOBAHHbIMU
cneymanmcTamum, AONYLWEHHbIMU K BbIMOTHEHUIO 3TUX
paboT 1 B 4OCTAaTOYHOMN Mepe 03HAKOMJIEHHBIMU C HUMM
B X04€e NogpobHOro n3yyeHmst pykoBoACTBa MO MOHTaXy
M 3KCnayaTaumu.

Bce paboTbl 06513aT€NbHO AO/KHBI MPOBOANTLCS MpU
BbIK/ItO4eHHOM o6opyaoBaHumn. JonxeH 6e3ycnoBHO
cobntopaTbCcs NOPAAOK AENCTBUIA NMPpU OCTaHOBKE
060pyLOBaHUSA, ONMUCAHHbIN B PYKOBOACTBE MO MOHTaxy
N aKcnayaTauum.

Cpa3sy xe no OKoOH4YaHum paboT A0MKHbI 6bITb CHOBA
YCTaHOBJIEHbI N BKJIIOYEHbI BCE AEMOHTMPOBAHHbIE
3alUNTHbIE U NpefoXpaHUTeNbHble YCTPONCTBA.
Pe3synbTaThl npoBeaeHns paboT ¢ o6opynoBaHMEM AONXKHbI
ObITb 3aHeCEeHbI B XXYypHasn paboTbl 060pyaoBaHus,
KOTOPbI XpaHUTCS Ha MecTe 3KcnyaTauuu.

1.7. Yka3zaHuA no TexHuke 6e3onacHoOCTu AnNA
noTpebutens nnm oé6cnyxxusaroLero
nepcoHana

e 3anpeLleHo 4eMOHTMPOBaTb UMetoLWMecs 3almnTHble
orpaxkieHus NoABVXKHBIX Y3/10B U AeTanei, ecnu
obopynoBaHMe HaXoAMTCS B SKCMyaTaLuu.

e Heo6x0AMMO NCKNOYNTb BO3MOXHOCTb BO3HUKHOBEHMUS
OMacHOCTH, CBA3aHHOM C 3neKTposHepruen (bonee
noapobHo cMOTpUTE, Hanpumep, npeanucanms MNy>
M MEeCTHbIX SHeprocHabxawLwmnx NnpeanpusaTni).

1.8. CamocToaTenbHoe nepeobopygoBaHue
M U3roToBJ/IeHMe 3anacHbIX Y3/10B
n getanein

MepeobopynoBaHne nnam moandmrKaumo yCTPONCTB
pa3pellaeTcs BbIMOMHATb TOMIbKO MO COracoBaHMIO
C U3roToBUTENEM.

dupMeHHble 3anacHble y3/bl 1 AeTanun, a Takxe
pa3pelleHHble K UCNO0Mb30BaHUIo hUPMON-U3roTOBUTENEM
KOMMeKTyloLne, Npu3BaHbl o6ecneynTb HAAEXHOCTb
aKcnayaTauum.

MpuMeHeHne y310B 1 AeTanen Apyrux nponssoantenen
MOXET Bbl3BaTb OTKA3 U3rOTOBUTENSI HECTH

OTBETCTBEHHOCTb 3a BO3HUKLUME B pe3ysibTaTe 3TOro
nocnencTeuA.

1.9. HeponycTuMblie pe>KMMbl dKCNJlyaTauum

OKcnayaTauMoOHHas HaAeXHOCTb MOCTaBAsgeMOro
obopyAoBaHWS rapaHTUPYETCS TOSIbKO B C/iyyae
NpUMEHEHUSI B COOTBETCTBUMU C PYHKLMOHANBbHbIM
Ha3Ha4yeHneM cornacHo pasgeny 6. 067acTb NpuMeHeHNs.
MpenenbHO AONYCTUMbIE 3HAYEHUS, YKa3aHHble

B TEXHUYECKUX AaHHbIX U NMPUMEHSEMbIX K JAaHHOMY
060pyLOBaHUIO CTaHAAPTOB, AO/IXKHbI 0653aTeNbHO
cobntoaaTbCcsa BO BCeX Cy4vasx.

2. TpaHcnopTUpOBaHME U XpaHeHUue

TpaHcnopTupoBaHue 060pyAOBaHUs crieayeT NpoBOAUTb
B KPbITbIX BaroHax, 3akpbITbIX aBTOMalUMHaX, BO3AYLUHbIM,
peyHbIM TM60 MOPCKUM TPAHCMOPTOM.

Ycnosus TpaHCNOpTUPOBaHUSA 060pyAOBaHMS B HacTu
BO3AENCTBUSA MeXaHNYECKNX (PaKTOPOB AOIXKHbI
cooTBeTCcTBOBaTh rpynne «C» no NOCT 23216.

Mpu TpaHCNOPTMPOBaHWKN ynakoBaHHoe o6opyaoBaHue
OOKHO BbITb HAAEXHO 3aKPEenieHo Ha TPaHCMOPTHbIX
CcpeacTBax C Lefblo NpeaoTBpalleHNss CaMONpPOU3BOJIbHbIX
rnepeMeLLeHunit.

Ycnosusi XxpaHeHns o60pynoBaHns AOJKHbI
cooTBeTcTBOBaTbL rpynne «C» NOCT 15150.

MakcuManbHbIN Ha3HAUYEeHHbIN CPOK XpaHeHUsa coCTaBnsdeT
12 mMecsueB. B TeueHue BCero cpoka XxpaHeHus
KOHcepBauus He TpebyeTtcs. [pn XxpaHeHMn HaCoOCHOro
arperaTta Heob6xoAMMO NMpokpy4nBaTb paboyee KONeco He
pexe o0AHOro pasa B Mecsl AN paBHOMEPHOro
pacnpeeneHunsa cMasku B NOALWMMNHMKAX KayeHns

N UCKNIYEHUA noBpexXaeHnsa noalnnHUKoOB.

Ecnn He npeanonaraeTcss MOHTaX M 3KCMayaTauus Hacoca
cpa3y nocsie ero nojsly4yeHusl, Hacoc rnoMeLllaeTcs Ha
XpaHeHVe B YNCTOE CyXO0e NnoMelleHne, B KOTOPOM HeT
pPEe3KUX N 3HAUYUTENbHbIX KoNebaHni KOMHaTHOM
TemMnepaTypbl U BU6pauunii. Heob6xoAMMO NPUHSATL MepbI
AN 3alWKUTbl HAcoca OT NMPOHWUKHOBEHUS BNaru, nbiau,
rpsiav U MHOPOAHbLIX BKAOYEHUIA. NoTpebuTenb AO/KEH
KOHTPOJZIMPOBAaTb YC/I0BUS XpaHeHUs 060pyaoBaHUS

1 3anyacTen, rpaduk nposopaymBaHusa sana.
PekomeHayeTcs cneaytollas nocsenoBaTeslbHOCTb
onepauuii:

1. Y6eamnTecb, 4TO NOAWNMHUKN 3anpaBieHbl

peKOMeHA0BaHHOW KOHCUCTEHTHOW CMa3KoW Ans
npeaoTBpalleHnsl MPOHMKHOBEHMS BNarn no sany.

2. Y6eauTtech, 4TO BCaAcCbIBaOLWMA N HaMOPHbIN
TpybonpoBoAbl Hacoca 1 BCe Apyrue ero oTBepcTus
3aKpbITbl M30JIMPYIOLWMMM 3arnyLKaMn, YTobbl
nsbexaTb nonagaHust UHOPOAHbLIX NMPeAMETOB B Hacoc.

3. Ecnm Hacoc NpuxoAnTCS XpaHUTb 6e3 3almnTHbIX
3arnylweKk, pekoMeHayeMm yKpblTb BeCb y3en B cbope
3alNTHBIM MaTtepuasnaoM.

Ecnyn cpok XxpaHeHUs Hacoca NnpeBbilaeT
6 MecsiyeB, TO nepej 3anycKom B paboTty
kasaume| Heo6xo0AMMO NPOU3BECTH NPOBEPKY,

pa36opKy, O4MCTKY M MOBTOPHYIO C60PKY.

PekomeHAaLUumn no o06CyXnBaHuio B Nepnos AMTeNbHOro
npocTos.

1. Hacoc aosxeH noaaepXuBaTbcs B CO6paHHOM
COCTOSIHMM, 1 ero paboTa AOJIKHA perynspHo
NpoBepsATbHCS. 3anycKalnTe HacoC Kaxable OANH-TPU
Mecsiua (0KO0 NATU MUHYT), MPU 3TOM AOJ/HKHA BbiTb
npeaycMoTpeHa TpybonpoBoaHas nUHUSA Ans
obecneyeHns MMHMManbHoro pacxoaa (10% ot Qn).
Mepen paboTol Hacoca NpoBepbTe yC0BUS paboThl,
4TO6bI Y6EANTLCS, YTO B HAaCOCe AOCTATOUYHO XUAKOCTH
ANS 3anycka Hacoca.

2. CHMMUWTE HACcoC C JIMHUKU U OCMOTPUTE €ro Ha npeaMeT
noepexaeHui. HaHecuTe 3alWUTHOE CPEACTBO Ha
BHYTPEHHIO CTEHKY KOpryca Hacoca, 0CO6eHHO Ha



3a30p pabouero kosieca, Ha BcacbiBaOLWMM
M HarHeTaTesbHbIM NaTpybKn, a 3aTeM 3akponTe
BMYCKHOE M BbINMYCKHOE OTBEPCTUS 3arnyLKamu.

MuHuManbHasa TemnepaTypa XpaHeHus — Ao MuHyc 25 °C.
[na yToOuYHeHUs — CMOTpUTE TEXHUYECKYI0 MHdOpMaLnio
Ha yCTaHOBJIEHHbIV 3n1eKTpoaBuraTenb. MakcmManoHas
TemnepaTtypa xpaHeHus - o +40 °C.

3. 3HayeHue CMMBOJIOB U HaanNucen
B IOKYMEHTe

lMpeaynpe>xaeHune

Heco6nroaeHmne gaHHbIX yKazaHNH MOXKeT
MMeTb onacHble A4/151 340POBbs JI0[4€EH
nocrne[cTBus.

lMpeaynpe>xaeHue

Heco6nroaerHmne gaHHbIX yKazaHNH MOXKeT
cTaTtb NPUYNHON NMopaxxKeHns
3J/1IeKTPUYECKUM TOKOM U UMETb OrnacHble
A5 )KN3HU U 340POBbsI JII0AEHN
nocne[cTBus.

Mpeaynpe>xxaeHne
YpoBeHb 3ByKOBOIro AaBJIEHUsI MOBbILLUEH,
npUMHUTE COOTBETCTBYIOLMNE MEPDI A4S

3aunTbl OpraHoB cjiyxa.

YkazaHnsa no texHnke 6e3onacHocTy,
HEBbIMOHEHUE KOTOPbIX MOXET BbI3BaThb
HUMaHVe| orka3 o60pyaoBaHMs, a TaK»Ke ero

nospe>xAaeHune.

PekomeHaaunmn nin ykasaHus,
obneryarouwmne pabory

un obecneunBarowme 6e3onacHyro

3Kcrs1yaTtaymo o6opyaoBaHHs.

4. O6bwme cBegeHusa ob nsgenum

[aHHbIN OKYMEHT pacnpoCcTpaHSAeTCs Ha HacoChl
ABYCTOPOHHEro BXoAa € pasbeMHbIM koprnycoMm VLS
Vandjord.

Hacocbl VLS npeactaBnsioT cobon ogHOCTyneHYaTble
LeHTpobexHble HecaMoBCachlBalLLMe HacoCbl CO
cnvpanbHbiM 0TBOAOM. MNpeAHasHayeHb! 415
nepekavymMBaHus BOAbl N XNAKOCTEN, CXOAHbIX C BOAOW MO
BA3KOCTU U XMMUYECKOW aKTUBHOCTW, COAEPXKaLLel TBepablX
BKJ/IlOYeHU He 6onee 0,05% no Macce, MakCMMasnbHbIN
pasMep TBEPAbIX YacTuUL JONXKeH 6biTb He 6onee 0,2 MM.

Hacocbl Tvna VLS moryT 6bITb 060pyAoBaHbl 2-, 4-, 6-, 8-
nnn 10-nonCHBIMK 3neKkTpoaBuraTensaMu. MNpu sTom
Hacocbl VLS goCcTynHbl B 4-X BO3MOXHbIX MEXaHUYECKUX
MCMOoNHeHnsaX n c paboyem gasneHmem PN10, PN16

n PN25.

Tabnuua 1

CrtaHpapTHas
Yucno nonrocos
Tunbl HACOCOB KOHCTpPYKLUA

AonosnHuTeNbHasA KOHCTPYKLMUA

N
H

6 8 10 | 12 | 14 Tun 1 Tvn 2

Tn3 | Tun4 | Tun5 | Tun 6

80-210 °

80-270 °

80-370

100-250 °

100-310 °

100-375

125-230

125-290

125-365

125-500

150-290

150-360

150-450




Tunbl HacocoB

Yucno nonrocos

CrtaHpapTHas
KOHCTPYKUMUA

AonosiHuTesibHasA KOHCTPYKLUUs

H

6 8

10

12

14

Tun 1

Tun 2

Tun3 | Tun4 | Tun5 | Tun 6

150-605

200-320

200-420

200-520

200-670

250-370

250-480

250-600

250-800

300-300

300-435

300-560

300-700

300-850

300-875

350-360

350-430

350-510

350-575

350-630

350-690

400-525

400-560

400-600

400-665

400-675

400-690

400-705

400-800

400-900

400-935

500-520

500-585

500-650

500-685

500-710

500-800

500-835

500-860

500-870

500-585

500-1015

500-1050

600-560

600-600

600-630

600-705

600-710

600-860

600-885

600-1075

700-600

700-710

700-800

700-980

800-800

800-900

800-990

900-970

900-1030

900-1050

1000-1170

6




KoHcTpykumusa napenus

[OpM30HTaNbHbI Hacoc ABYCTOpPOHHero Bxoaa VLS
npeacTasnseT cob0M 0OA4HOCTYNEHYATbIA LEHTPOOEXHbIN
HacoC CO cnMpasibHbIM OTBOAOM.

PaszbeMHbI ropuU30oHTaNbHbI KOPNYyC NO3BONSIET
BbIMOJIHATL AEMOHTaX BHYTPEHHUX YacTel Hacoca (koney,
LLleNeBoro ynjoTHeHUs, paboyero Koneca u 3alnTHbIX
BTY/IOK Bana) 6e3 AeMOoHTaxa 3/1eKTpoABuraTens uim
Tpybonposoaa.

Bnarogaps Cbe€MHbIM KOprycaM NOALWMAHUKOB MOXHO
NPOM3BOANTb OCMOTP MaHXETHbIX U KOJbLEBbIX
YMAIOTHEHWIN, BTYOK, NOALWMNMNHMKOB 6€3 CHATUS BEPXHEWN
KpbILWKKW KOpMyca Hacoca.

KOHCTpyKUMS Hacoca ABYXCTOPOHHEr0 BXOAa CHUXAaeT
OCEBYIO CUJY, Hamnpas/ssa NoToK ¢ 06enx CTopoH paboyero
Koneca. [1Byx3aBWUTKOBbI/ CMpPasibHbIA OTBOA CHUXAET
pajvanbHyo Harpysky U MUHUMU3UPYET WYM U BUGpaLMIo.
BTynku Bana 3alimuiatoT Baa OT U3HOCA U KOPPO3UK, TEM
CcaMbIM NMpoAneBas XW3HEHHbI LMK Basa 1 Hacoca.

Hacocbl Tuna VLS npeacrtasiaeHbl cnegyowmMmm TunamMm
KOMMJIeKTaunm:

1. Hacoc c anekTpoaBuratenem un obuer pamoii-
ocHoBaHueMm (cM. puc. 1).

2. Hacoc co cBo6ogHbIM KOHLOM Bana, T.e. 6e3
3neKTpoABUraTens u c obuien paMmon-ocHoBaHUEM
(c™. puc. 2).

3. Hacoc co cBo60AHbIM KOHLUOM Bana, T.e. 6e3
afeKkTpoaBUraTens n 6e3 pambl-ocHoBaHusl (CM. puc. 3).

4. Hacoc co cBo60AHbIM KOHLOM Bana C OTAe/IbHOW paMoli-
ocHoBaHMeM (CM. puc. 4).

5. Hacoc c anekTpogBurateneM v otaeslbHbIMU paMamu-
OCHOBaHuaMM (CM. puc. 5).

Hacochkl VLS nMetoT cneayrowme 0oCob6eHHOCTH
W npenMyLlecTBa:

L4 U,eHTpO6e)KHbIe HaCoCbl C HOpMaJibHbIM BCaCblBaHNEM

C paanalnbHbIMM BCacbiBakOWMUM M HAaNnOpPHbIM I'Iany6KaMVI.

e driaHubl Ha BCcacbliBalOLWEM M HAaNOpHOM naTpy6kax
cooTBeTcTBYOT ISO 7005-2.

e Hacocbl VLS obecneumBatoT BbICOKUIA FMApPaBINYECKUM
KNA aaxe npu OTK/IOHEHMN pacxoaa OT pacyeTHOW
pabouen Toukn Ha 10%.

o KOHCTpYKUMSI ABYX3aBMTKOBOrO CMMpasbHOro 0TBoAa
KaMep CHWXaeT paZuasbHble Harpy3Kku Ha Bany, TeM
caMbIM yBenmMunBas pecypc MexaHM4yeckmx yrniaioTHEHUI
M MOALIMMHUKOB. KOHCTPYKLUUS ABYCTOPOHHErO
BCACbIBAHUSI CHUXXAET OCEBYIO Harpy3Ky Ha Bany.

e KOHCTpyKUMSI Hacoca No3BONSEeT UCMOMIb30BaTh Kak
MexaHW4Yyeckue ynioTHEHUS Bana, Tak U callbHUKOBbIE
6yKCbl AN yNNOTHEHMS Bana.

e Hacocbl Vandjord VLS MoryT KOMNaeKkToBaTbCs
COeANHUTENbHBIMW YNPYTMMK MydTaMmn Kak BTYOHHO-
nanbLUeBbIMW, TaK U NAACTUHYATBLIMU C AOMOSHUTENbHbIM
npocTtaBkoM n 6e3 npocraska.

e CTaHAapTHbIM MaTepumasnoM Kopryca Hacoca sB/sieTcs
4yryH. Mo 3anpocy BO3MOXHO UCMOSIHEHNE U3 YyTryHa
C LWAPOBUAHbLIM FPacMTOM MM HEPXKABEIOLLEN CTaNu.

e Hacocbl VLS, B cnyyae nepekaymBaHms XUAKOCTEN C
TemnepaTypoi Bbiwe 80 °C, KOMNNEKTYTCSH CMCTEMaMm
oxnaxaeHus (cMm. 6.1. McriosiHeHne Hacoca ¢ cucTemMon
OXJ1aXKAEHUS).

e CTaHaapTHbIM MaTepuanom paboyero Koneca sBnseTcs
HepXxaBetowas cTanb. Mo 3anpocy BO3MOXHO
VUCMOSIHEHME U3 AYNIEKCHOW CTanu Ui 6poH3bI.

e Hacocbl Vandjord VLS obecneuuBatoT cneaytowme
AnanasoHbl XxapaKkTepucTuK:
Mopaua: ot 30 go 25000 Mm3/vac,
Hanop: ot 10 go 220 ™,
MowHoCTb Ha Bany: oT 1,5 go 2500 kBT.
Mo NOCT 10272-87 paboyas 4acTb XxapaKTepUCTUKMN
He A0JXKHA BbIXOAMTb 3a npeaesbl AManasoHa nogay ot
0,7p001,2Q
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Puc. 1 Hacoc c anekTpoasuratenem un obwern pamon-
OCHOBaHWeM
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Puc. 2 Hacoc co cBo60aHbIM KOHLIOM Bana c obuien
paMon-oCHOBaHMEM

L

1

Puc. 3 Hacoc co cBo60aHbIM KOHLOM Bana

L

Puc. 4 Hacoc co cBo604HbIM KOHLOM Basia C OTAENbHOMN
paMoi-oCHOBaHMEM

o
[}

Puc. 5 Hacoc c anekTpoasuratenemM u otaesibHbIMU
paMaMn-oCHOBaHUAMM



KoHdurypaumsa Hacoca npeacrtasneHa B 7absuiia 2.

BpaleHnda HacocCa

(ecnu cMoTpeTb
C TOpua Bana)

Ta6nuua 2.
KomnnekTtyrowme | CtaHaapTHas AocTynHble
Hacoca KOHdUrypauma | MICNoJIHEHUA
YyryH
C WapoBUAHbIM
rpaguTom
Kopnyc Hacoca YyryH HepxaBetoLlas
cTanb
Hwu3koyrnepoauc-
Tas cTanb
BpoH3a
[OynnekcHasa
Hepxasetowas CTanb
Pabouee koneco P .
CTanb HepxxaBetowas
cTanb
YyryH
Hepxasetowas
BTynka Bana P . BpoH3a
cTanb
Konbua wenesoro Hepxasetowas
Ha BpoH3a P -
YNI0THEHUS cTanb
TopueBoe
YnnoTHeHne Bana Canehukosas
yNIO0THEHNE Habuska
Bana
Hepxaselouwas |BpoH3a
JInHUSA NpOMbIBKU
cTanb NTod
Knacc asuratens
HU3KOro
1E2 1IE3
HanpsHKeHus
(Ao 375 kBT)
AsuraTtenb
BbICOKOIO 6 kB, 10 kB -
Hanps>KeHus
Mo yacoBson MpoTue YacoBoi
HanpasneHue cTpenke (CW) ctpenkn (CCW)

(ecnu cMoTpeTb
C TOpua Bana)

Hacocbl MOryT 6bITb BO MHOrOM aAanTUpOBaHbI

K TpeboBaHMSAM KOHKPETHOro 3akasumka. [ns nonyyeHus
WHAMBMAYaNbHbIX peweHnin obpallaintecb B MeCTHoe
npeacTaBuTenbCTBO KoMnaHuu Vandjord.

KoHCTpykTMBHO Hacockl VLS nponssoaaTcs B 6
Pa3/IMYHbIX UCNONMHEHUSAX. YepTexn NCNONHEeHNN
N cneunduKkaumsa Ha HUX NpeacTaBneHbl B [IpuioxeHne 1.

Kopnyc Hacoca

CnvpanbHbIli KOPNYC HAacOCa, BbIMOJIHEHHbIV U3 YyryHa,
MMeeT paamnalnbHbI BCacbiBaOWMN 1 paananbHblii

HanopHbI NaTpybok.

Puc. 6 BepxHSAS 1M HWXHAS YacTu Kopnyca Hacoca VLS

Ban

Ban (nos. 1) npeactaBnseTt cobon Ban CTyneH4yaToro Tuna
C OAHOW WNOHKOW Ans paboyero koneca (No3. 2) n oaHOM
WNoHKOM Ansa MydThl (No3. 3).

Ban nogaepxuBaeTcs noawmMnHMUKamMmmn ¢ o6omx TopLos

(NpMBOAHOTO M HEMPMBOAHOMO) Hacoca.

[y

\

2
Puc. 7 Ban Hacoca VLS

YnnotHeHue Bana

Hacocbl VLS KoMNAeKkTyTCca ABYMS TUMNaMu YNJAOTHEHUS —
canbHMKOBas bykca n oagMHapHOe MexaHuyeckoe
TOpUEBOE YMN/IOTHEHUEM.

NMoAWNNHUKK

B Hacocax VLS ncrnonb3yoTcs NOAWNMHUKN KayeHus.
B 3aBMCUMMOCTM OT KOHCTPYKUUK (CM. [IpuioxeHne 1)
NOALINMNHUKM MOrYT 6bITb Kak LWapuUKOBble, TaK

1 POSIMKOBbIE.

B cTaHAapTHOM MCMOJTHEHUN HAaCOCbl KOMMJIEKTYOTCS
MOALWNNHUKAMN C KOHCUCTEHTHOW cMa3skoii. Ansa
rnepekavymMBaHus ropssunx XXMAKOCTEN NPUMEHSIOTCS
HacoChbl C CUCTEMOM CMa3KW NOALMNMHMKOB B MaCNsAHOM
BaHHe.

Kopnyc y3na nogwuvnHuka

Hacocbl VLS obopynoBaHbl AByMS KOpnycamu
MOALWMMNHMKOBBIX Y3/10B: OAMH YCTAHOBJIEH Ha TopLe
C NPUMBOAHON CTOPOHbI Bana, a Apyrou — Ha Topue

C HENMpWBOAHOM CTOPOHbI Bana Hacoca.

Kopnyc y3na noalwnnH1Ka BbINOAHAET cleaytowme

dyHKLUMN:

e [lopgaepxka CUCTEMbl YNJIOTHEHMS Basa Hacoca
(TopueBOro ynjoTHEHUS UK CaNlbHUKOBOW BYKChl).

o MoaaepxkKa caMoro MoALWMUMIHMKE, 33 CYET Yero
paananbHble N OCEBbIE HAMPAXEHNUA NEPEHOCATCSA
c paboyero Koneca 1 Basna Ha BEPXHIOK U HKHIOW
yacTb Kopryca Hacoca.

e [loAK/IIOYEHNE MPOMbIBOYHOW CUCTEMBI.
MpoMbIBOYHasA cucTeMa obecrneymBaeT nogady
nepekavymMBaeMon XUAKOCTU ANt OXJTaXXAEHUS U CMa3Ku
TOPLEBOro YNJOTHEHUS Bana UM CanbHUKOBOW BYKChI.

Pa6bouee koneco

Pabouee koneco Hacoca VLS npeacTtasnset cobom
3aKkpblToe paboyee Koneco ABYCTOPOHHEro Bxoaa. MoTok
XMAKOCTU ¢ 06enx cTopoH paboyero koneca
obecneuvBaeT 6anaHCMPOBKY OCEBOr0 yCUAUS.

Puc. 8 Pabouee koneco ABYCTOPOHHEro BXoAa

Bce paboune koneca anHammyecku cbanaHcmpoBsaHbl.

MpeaycMoTpeHa noapeska Bcex paboumnmx Kosiec noa
pabouyto TOUKY, YKa3aHHY 3aKa3yMKOM.

Mo MOCT 10272-87 pomxHO 6bITb He 6onee 3%

ONa nepBoy noape3kn n He bonee 8% — Ans BTOPOM.
Kosnbua weneBoro yni1oTHeHUs

B Hacocax VLS mexay pabounm Konecom n Kopnycom
Hacoca yCTaHOBJ/IEHbl KOJbLia LWEeBOro YNI0THEHMUS.

Konbua Wwenesoro ynaoTHEHWUs NpeaoTBpallaoT M3HOC
Kopryca Hacoca. KpoMe Toro, OHuM CyXaT B KauyecTse
YMNAOTHEHUA MexXAy paboumM KONecoM M KOprnycom



Hacoca. ObecneunBaloT ONTUMaNbHbIN 3a30p MEXAY
Wwenkon paboyero Koneca v BcacbiBatoLWel YacTbko
Koprnyca Hacoca.

Mpn n3HOCe Konew WeneBoro ynjaoTHeHUs

3¢ PeKTUBHOCTb Hacoca NOHMXaeTCs, U1 HeobxoaAnMOo
NPOM3BECTM 3aMeHy KoJiel, WeneBoro ynaoTHEHUS.

MydTa
Hacocbl VLS B cTaHAApTHOM KOMMJIEKTaLMmM NOCTaBNAOTCA
C yNnpyrow BTY/J04HO-NanbLeBon MmydTon. Cm. puc. 9.

PN

5.
&

Puc. 9 Ynpyras BTynoyHo-nanbuesas mydra
Mo 3anpocy 3aka34ynKa, HaCOC MOXET KOMMIeKTOBaTbLCS
ynpyrown nnactuHyaton mydron. Cm. puc. 10 n 11.

KoHCTpyKUMss MydTbl CNOCO6CTBYET YMEHbLUEHUIO
BM6paUMii U CMArYaeT yaapHble Harpy3Ku.

Puc. 10 Ynpyraa nnactuH4yatas mydTa
lMpocTaBok
CtonopHas ravika

MonymydTa, cTopoHa
ABurartens

Memb6paHa

Bont
MonymydTa,

CTOpOHa Hacoca

Puc. 11 KoHCTpyKUMS yNpyron naacTMHYaTon MydTbl

B cnyyae npuMeHeHUs MeXaHU4YeCcKux YMIoTHEHWU MydTa
UMeeT AOMNOJSIHUTENbHbIM MPOCTaBOK, YTOObI BO3MOXHO
6b1J10 MPOM3BECTU 3aMeHy MOALIMMHUKOB UK
MeXaHWYeCKoro yrnjaoTHeHUst 6e3 CHATUS BEPXHEN KPbILIKK
Kopnyca Hacoca.

Mpn Hannuum Apyrux cneumanbHblX TpeboBaHU K MydTe
CBSAXWUTECb CO cneumannctamm komnanum Vandjord.

3aLlWNTHBIA KOXYX MYy(dTbl YCTaHOBIEH MEXAY HAacOCOM
W 3neKTpoABUraTeneM N HaAEXHO NMpUKpensieH K pame-
OCHOBaHMIo.

TopueBoe ynioTHeHUe Bana

Hacocbl VLS cTaHAapTHO KOMMIEKTYOTCS MeXaHUYeCKNUMMn
TOpUEBbIMW YNJIOTHEHMAMM Bana. [JonyckaeTcsa yTeuka
XNOKOCTU Yepe3 KaxAoe MexaHnyeckoe ynioTHeHWe Bana
He 6onee 0,03 n/u.

Mpu HannuuM apyrmux cneumanbHblX TpeboBaHU
K TOPLEBOMY YMJOTHEHUIO Basia CBSAXMUTECH CO
cneymanmctamum komnanmmu Vandjord.

CanbHukoBas 6ykca

CanbHukoBas 6ykca COCTOUT U3 HAXXMMHOW BTYNKK (4),
YRNOTHUTENbHbIX Koney, (2), warbbl (3)
M pacnpegenutenbHoro kosbua (1). CM. puc. 12.

YNnOTHUTENbHbIE KOMbLA U3rOTOBJIEHbI U3 NJIETEHOrO
mMaTepuarna, KoTopbln obecneunsaeT ANUTENbHbINA pecypc
Konew 1 apdekTUBHYIO 3awmTy Bana (BTy/ KK Bana). MNpu
YyCTaHOBKE YMNJIOTHUTE/bHbIE KOJbLA pacrnonaratTcs
CUMMETPUYHO, TaknM 06pasoM OHM MMEIOT NapasiiesibHble
paboune NoBEepXHOCTU, YTO NpefoTBpalLaeT OTK/IOHEHME
Basia OT OCY BpaleHus. MNpu HanMuum Apyrux cneumanbHbIX
TpeboBaHu K canbHUKOBOM Bykce (BK/toUasi MKy
HabuBKY) CBSXUTEChb CO crneunanncTtamm KoMmnaHmm
Vandjord.

B HWMXKHEW Y4acTV OCHOBAHMA KOpryca MoAWNMHUKOB
npeaycMoTpeHo pesb6oBoe 0TBEpPCTUE, NpeAHa3HaYeHHoe
AN NPUCOEAMHEHUS APEHAXHOM TPY6KM AN OTBOAA yTeuek
OT Ca/IbHUKOBOM BYKCbl MM MEXAHUYECKOrO YIIOTHEHMS

B IPEHAXHY0 CUCTEMY.

Puc. 12 [loAWnNNHMKOBBIN y3en C CaslbHUKOBOW 6yKkcon

rMApOCTaTM'-IeCKOG UCnbiTaHue

Mepepn oTrpy3Kkon ¢ 3aBofa Hacocbl VLS npoxoaaT
rmapassMvyeckoe UCrbliTaHne noJj AaBieHNeEM.

dnekTpoaBuraTesnb

Hacocbl VLS KOMMOeKTYTCS a/1eKTpoaBUratensaMm Ha
50 I'y.

Hacocbl Tuna VLS MoryT 6biTb 060pyaoBaHbl 4-, 6-, 8- unn
10-nonCHBIMKU 3/1EKTPOABUraTENSAMN.

B ctaHpapTHOM KoMniekTaumm Hacockl VLS noctasnsatoTca
c anekTpoasuratensamu IE3. Mo 3anpocy 3aka3umka, HacocC
MoxeT 6bITb 060opynoBaH anekTpoasuratenem IE2.

Hacocbl VLS noctaBnisoTCa B KOMMEKTE C ABUraTensaMn
BbICOKOro HanpseHus (6 kB nnn 10 kB) n gsnratenamm
HM3KOro HanpsxeHusa (380 B).

Mo 3anpocy 3aka3yunka, HacoCbl MOryT 6bITb 060PYAOBaHbI
3M1eKTPOABUIaTENSMU MECTHbIX UM PErMoHaibHbIX MapoK.
Ons 6onee noapobHON MHMDOPMaLNM CBSXUTECH CO
crneuymanuctamm komnaHmm Vandjord.

dupmeHHas Tabnnuka HacocoB

L, FVANDJIQRD
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5 odel VLS 400-342-B/1ARIFL | /8
4 s X1 ¢ o
i Power: 220 w /10
6| (NPSH)r: mm//ll
12 Weight.: kg /
—y

n: 83 % Mfg.Date: | YYWW
Vandjerd Group LLC,
Shkolnayast., 39-41, Moscow, Russia c €

Made in PRC

Puc. 13 ®upmeHHas Tabnuuka Hacoca VLS

Mos3. | HaumeHoBaHue
1 |TunoBoe 0603HayeHue
2 Homep npoaykTa
3 HoMuHanbHbIN pacxon (M3/4)
4 |Hanop Hacoca npu HOMWHaNbHOM pacxoae (M)
5 |YacTtoTa BpaweHus (06/MUH)
6 |KNA4 (%)
7 | CepuitHbIli HOMEp
8 HoMuHanbHaa mMowHoOCTb aABuraTtens (kKBT)
9 |NPSH (m)
10 |Macca Hacoca (kr)
11 |loa v Hepens U3roToBAEHUS
12 |CTtpaHa u3roTtoBsieHus
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Vandjord Group LLC, Shkolng¥a st., 39-41, Moscow, Russia Mad%in PRC
4/8 10\ 7

Puc. 14 ®OupmeHHas Tabnuuka anekTpoaBuratens

Mo3. | HammeHoBaHue

1 TunoBoe o603HauYeHme

/ Tok / cos @

HoMMHanbHas MOWHOCTb anekTpoaBuratens (kKBT)

YacTtoTa BpaweHus (06\MUH)

Knacc aHeproaddekTMBHOCTH
anekTpoaBuratens / KNg

ApTUKYN

YacTtoTa nuTatowein cetun (Iy) / HOMUHaNbHoe
HanpsxeHne

2
3
4
5
6

7| (1EC 85)

CreneHb 3awmThbl (IEC 34-5) / Knacc nsonsaumm

8 |Macca anekTpoasuratens (Kr)

9 |CepuitHbli HOMep

10 |Pexwum paboTbl, cxeMa nycka

11 |loa v Hepens NpouM3BOACTBA

B cBA3K ¢ PyHKLUMOHUPOBAHNEM UHTErPMPOBAHHOMN
Cuctembl MeHeaxmeHTa KayectBa M BCTPOEHHbIMMU

WHCTPYMeHTaMun KayecTBa, knenmo OTK He ykasbiBaeTcH
Ha dupmMeHHoM Tabnuuke. Ero oTCyTCTBUE HE BAMSIET Ha
KOHTPO/b 06ecneyeHns KayecTsa KOHEYHOro NPoAYyKTa

n obpalleHune Ha pbiHKe.

10




TunoBoe o603HaueHune

Mpumep VLS(V) 150 -350 -B /1
TunoBowu pspa:

VLS: Topn3oHTanbHOEe UCNONHEHNE
VLSV: BepTuKasnbHO€ UCMNOJIHEHME

OnameTp HanopHoro natpybka (MM)
MakcuManbHbIn anamMeTp paboyero koneca (MM)

TopueBble YNJIOTHEHUA WUJIN CaJibHUK:
B: TopueBoe ynnoTHeHue

G: CanbHukoBasi Habuska

X: CneunanbHoe ucrnonHeHue (special seal)

UcnonHeHmne Hacoca:

1: CTaHpapTHOE UCMOJIHEHME Hacoca C NOALWUMHUKAMUN C KOHCUCTEHTHOM CMa3KoW,
anekTpoaBuratenem, obuien pamon-oCHOBaHNEM U CTaHAAPTHOW yrpyromn
BTYJ/IOUHO-MNaNbLEBON MydTOMN

2: CTaHAapTHOE MUCMOJIHEHME Hacoca C NOALWNMHUKAMN C KOHCUCTEHTHOM CMa3KoW,
anekTpoaBuratenem, obuen pamon-oCHOBaAHUEM M YNPYyron NaacTUHYaToON
MydTOl C NpOCTaBKOM

3: CTaHAapTHOE MUCMOJIHEHME Hacoca C NOALWMUMHUKAMN C KOHCUCTEHTHOM CMa3Kom
1 cBO60OAHbLIM KOHLIOM Bana

4: CTaHAapTHOE MCMNOJSIHEHME Hacoca C NOALMMHUKAMWU C KOHCUCTEHTHOW CMa3KoWn,
aneKkTpoABuraTeneM, pasaefibHoN paMon-OCHOBaAHMEM U YNPYron nNaacTuH4aTomn
MydTOM C NPOCTaBKOM

5: CtaHaapTHOe UCMOJSIHEHWE Hacoca C MNOAWNMHUKAMMN C XXUAKOCTHOW CMa3KoW,
anekTpoaBuratenem, obuien paMmon-oCHOBaAHUEM U CTAaHAAPTHOW yrnpyrown
BTYNO4YHO-Nanbueson MydTon

6: CTaHAapTHOE MCMOJIHEHME Hacoca C NOALWMMHUKAMK C XUAKOCTHON CMa3KoMm,
anekTpoaBuratenem, obuwien paMmon-oCHOBaAHWEM M YNPYyron NaacTUHYaTON
MydTOM C NPOCTaBKOM

7: CTaHAapTHOe UCMOJIHEHWE Hacoca C NOALWMMNHUKAMU C XXUAKOCTHON CMa3Kon u
CcBO60OAHbIM KOHLIOM Bana

X: CneunanbHOE NCNONHEHNE

MaTtepuansbl (kopnyc Hacoca u pabouee koneco):
: BbICOKOMPOYHbIN YyryH 1 6poH3a

: YyryH n 6poH3a

: YyryH n SS304 (1.4301)

: BbICOKOMPOYHbIN 4yryH n SS304 (1.4301)

: YyryH n gynnekcHas ctanb

: BbICOKOMPOYHbIV YyryH U AynaeKkcHasa cTtalb

: NernpoBaHHas ctanb (1.0619) n SS304 (1.4301)

: JlernpoBaHHas ctanb (1.0619) n 6poH3a

: NNernpoaHHas ctanb (1.0619) n gynnekcHas ctanb
: CneymnanbHOE UCMNOIHEHME

XXOCIUTOOWWm>

S

Tun ucnosiIHeHUs Hacoca:

R1: CtaHpgapTHOe TeMnepaTypHoe ucnonHenne (go 120 °C)
R2: BbicokoTeMnepaTtypHoe ncnosnHeHue (6onbwe 120 °C)
RX: CneunanbHoe UCNONHEHNE

R1

Tpy6Hoe coeanHeHune:

F1: 10 6ap, DIN PN 10

F2: 16 6ap, DIN PN 16

F3: 25 6ap, DIN PN 25

FX: CneumanbHoe UCnonHeHmne

F1

HanpaBneHue BpaweHua:
{}: CW (no yacoBoli cTpenke)
01: CCW (NpoTMB 4acoBOW CTPEsIKMN)

11



5. YnakoBKa U nepemMeLlieHue

5.1. YnakoBka

[Mpwn nonyyeHun obopynoBaHns NpoBepbTe YNaKOBKY

1 camo o6opyLoBaHME HA Hann4mMe NOBpeXAeHUN,
KOTOpble MOrn 6bITb MOSyYeHbl MPU TPAHCMOPTUPOBAHUK.
[Mepen TeM Kak yTUAM3NpoOBaTb yNaKOBKY, TWaTebHO
npoBepbTE, HE OCTaICh 1N B HEW AOKYMEHTbI U MenKne
AeTanu u JoKyMeHTbl. Ecnn nonyyeHHoe obopynoBaHue He
COOTBETCTBYET BalleMy 3aka3y, obpaTuTech K NocTaBLMKY
ob6opynoBaHus.

Ecnu obopyaoBaHue NoBpexXAeHO Npu
TPaHCMOPTUPOBAHUMN, HEMEANEHHO CBSXXUTECH

C TP@HCMOPTHOM KOMMNaHWen N coobLunTe NOCTaBLUNKY
obopynoBaHus.

MocTaBLWMK COXpaHseT 3a co60i NpaBo TWATEeNbHO
0CMOTpETb BO3MOXHOE MOBPEXAEHME.

NHdopmaunio 06 yTunmsaumm ynakoBku CM. B pasgene
18. UHpopmaLms rno yTuansaumu yrnakoBKU.

5.2. NepemelweHue
Puc. 16 lMogbem Hacoca C BbICOKOBOIbTHbLIM

lNpepynpexaenne 3neKTpoABuraTenem

Crnepgyer cobnoaatb orpaHnyYeHns

MEeCTHbIX HOPpM M NpaBnJ1 B OTHOLUEHNHA 5.3.2. PazpenbHas onopHasi nauTa A4Jis Hacoca
noABbEMHbBIX M MOrPy304HO-Pa3rpy304YHbIX W 3neKTpoaBuraTens

paboT, ocywecTBisieMbiX BpyYHYIO.

3anpewaercs TaHyTb 060pyAoBaHue 3a

nurarowmnii kabesb.

lMpeaynpe>xaeHne

MNMapenne npeameros

OnacHoOCTb J1eTaJlbHOIro ucxopa nNan
MoJ1Iy4YEeHNs TSHXKEJIbIX TPaBM

— Co6nropasite MHCTPYKLHNM MO NOABEMY.
- Ucnonb3yiite nogbeMHoe
o6opyaoBaHne rpy3onoabeMHOCTbIO,

COOTBETCTByHOL el Macce u3gesmns.

— IMpyn BbINONIHEHNN onepaymii no
nogveMy JiroAuv AOJDKHbI HAXOANTbCSI Ha _—
6e30MacHOM pacCTOSIHMM OT U3/ ENHs. Puc. 17 [MoabeM o04HOrO Hacoca C ONMOPHOW NJINTOWN
- Ucnonb3yiiTe cpeacTea

MHANBUAYa/IbHOM 3aLLNTbI.

5.3. Morpy3o4Ho-pa3rpy304Hbie paboTbl ] —

L

] ==

5.3.1. Hacoc v agBurartesnb Ha o6Lueil ONOPHON NAUTE

60/1TbI Ha 3/1eKTpoaBurartesne!

MNMpeaynpe>xxaeHne = o
A 3anpewaercss nogHUMaTb Hacoc 3a pbiM- é l

Puc. 18 lMoabeM HU3KOBONBTHOIMO 3/1eKTpoaBuraTens
C OMOpPHOM NANTON

Puc. 15 lNoabeM Hacoca C HU3KOBOJIbTHbIM
aneKTpoABMUraTenem

Puc. 19 loabeM BbICOKOBOJIBTHOIO 3/1eKTpoABUraTens
C OMOPHOM NANTON
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6. O6n1acTb NpUMEHeHUus

Hacocbl ABycTopoHHero Bxoga tuna VLS ncnonb3ytoTcs
ans:

® LMpKyndaunm Boabl B CUCTEMAX OTOMNEHUA
N KOHOWUMOHNPpOBAHUA BO34YyXa, CUCTEMAX NOANMUTKN
KOTJIOB U KOHAEHCATHbIX CUCTEMAX;

® MepeKkaynBaHnAa XNAKOCTU U NOBbIWEHNA AaBNEHNA
B Pa3/IM4YHbIX MPOMbILWNIEHHbBIX CUCTEMAX;

e MoAayun BOoAbl B KOMMYHa/lbHbIX CUCTEMaAX BOAOCHabXxeHus.

Hacockl Vandjord VLS pekomeHAyoTCS Ans
nepekaymMBaHus YNCTbIX U HEB3PbIBOOMACHbIX XUAKOCTEN
6e3 coaepxaHus TBepAbIX YacTul. XXNMAKOCTb HE A0JKHA
6bITb XMMUYECKN arpeCCUBHOM MO OTHOLIEHUNIO

K MaTepuanam getaniei Hacoca Uan okasbiBaTb Ha HUX
abpa3nBHOIro UINM MexaHMYeckoro Bo3AeNCTBUS.

Hacocbl VLS npenHasHayeHbl AN19 NepekavynBaHusg BoAbl U
XXNAKOCTEN, CXOAHbIX C BOAOW MO BA3KOCTU U XMMUYECKOM
aKTMBHOCTMW, coAepiallel TBepabix BKIKOYEHUN He Bonee
0,05% no mMacce, MakcMMalbHbIN pasMep TBepAbIX YacTuL,
[OoJSIXeH 6bITb He 6onee 0,2 MM.

TopueBoe yniaoTHeEHME Basa AO0IKHO 6bITb NoA06paHo
C YYETOM TMNa NnepekaymBaeMon XnUaKocTu.

Bo/Za B OTOMUTESIbHbIX U BEHTUMNSALUMOHHbBIX CUCTEMAX
4acTo coAepXUT Ao6aBKK, NpenaTcTeyoWwme
BO3HUKHOBEHMIO TaKNUX HEraTUBHbIX ABNEHUN, KaK
KOppO3M1s MeTasla Uin U3BECTKOBbIE OTIOXKEHUS.

6.1. NcnonHeHMe Hacoca C CUCTEMOM
oxJiaxaeHusa

Ecnu npeanonaraeTcsd ncnonb3osaTh HAacocC AN
nepekavymMBaHns XUAKOCTEN, YKa3aHHbIX BbIWE, N NPpU 3TOM
TeMnepaTypa Xuakoctu npesbiwaeT 80 °C, Heob6xo0aMMO
NCcrnonb3oBaTh CneumanbHoe UCMOJIHEHME Hacoca

C CUCTeMOM oxnaxaeHus c o6saskon no API nnan 21 (cMm.
puc. 20).

A

—r—

"
®

\

Puc. 20 lMpumep Hacoca B UCMOSTHEHUM C CUCTEMOM
OXNaXAeHNsA ANA nepekavynBaeMblX XNUAKOCTEN
c TemnepaTtypoi Bbiwe 80 °C

Puc. 21 [lpumep 06BSA3KM CUCTEM OXJIaXAEHUA Hacoca

Mos.

OnucaHue

TennoobMeHHUK

[aTuuk TemnepaTypsl

KnanaH Ans perynmpoBaHus pacxoaa

Pacxonomep

g (R IWIN|=

MaTpybok noaBoaa oxnaxaatwLein Boabl
K TeNN006MEeHHUKY

MaTpybok oTBOAa OxJlaxkaatoweln Boabl OT
TennoobMeHHMKa

MaTtpybok nogBona BOAbI CUCTEMbI BHELLUHErO
OXNIaXAEHUS MOALWNNHUKOB

MaTpy6ok 0TBOAA BOAbI CUCTEMbI BHELLIHEro
oxNlaXxAeHns NOALINMHUKOB

nany6KVI Ana noasoda U oTeoAa BOAbl CUCTEMDI
oxXnaxgeHma paMmbl-OCHOBaHUA HacocCa

10

TpybonpoBoaHas 06BsA3Ka BHELWHEN CUCTEMDI
OXJIaXAEeHMS Kopryca Hacoca C TenJ1006MeHHNKOM

11

TpybonpoBoaHas 06BsA3Ka BHELWHEN CUCTEMDI
BOASIHOTO OXJTaXXAEHUS MOALWNMHUKOB (He BXOAUT
B KOMMJEKT NOCTaBKW)

Mo3. |OnucaHune

1 |TennoobMeHHMK

2 | daTyumk TemnepaTypsbl

3 |KnanaH Ana perynuposaHusa pacxona

4 Pacxopnomep

5 MaTpybok noaBoAa oxnaxaatoLwen Boabl
K T€NN006MEHHNKY

6 MNaTtpybok oTBOAa OXNa)kAatoLen BoAbl OT
TennoobMeHHuKa

7 MaTpybok noasoAa BOAbl CUCTEMbI BHELLHENO
OXNIAXAEHMS NOALWMNMHNKOB

8 MaTpybok oTBOAA BOAbI CUCTEMbI BHELLHENO
OXNIaXAEHMS NOALWMNMHNKOB

9 MaTtpybkn ans noasoAa 1 0TBOAA BOAblI CUCTEMbI
OXNIaXAEHWS paMbl-OCHOBAHWSA Hacoca

10 Tpyb6onpoBoaHas 06BsA3Ka BHELIHEN CUCTEMbI
OXJTaXAEHMNSA KOpMyca Hacoca € Ten1006MeHHNKOM

12

Tpyb6onpoBoaHasa 06Bs3Ka BHELIHEN CUCTEMBI
BOZSIHOrO OXJTAXAEHWUSI paMbl-OCHOBaHUA (He
BXOAMT B KOMMJIEKT NOCTaBKMW)
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1. BHewWwHaa cMcTeMa oxJslaxaeHnsa Kopriyca Hacoca

C TennoobMeHHNKoM. TennoobMeHHUK, AaTUmK
TeMnepaTypbl, KaanaH ANSA peryniMpoBaHus pacxoaa,
pacxoaomepsbl, cuctema Tpyb6onpoBoAHON 06BA3KMK

(no3. 10 Ha puc. 21) BXOAST B KOMMNJEKT NoCcTaBKu Hacoca.
Ha TennoobMeHHMKe pacnonoxeHbl ABa natpybka Rpl/2,
OAMH ANg NoABOAA OXSaxAaloLwen BoAabl

K TenJ1006MeHHUKY, OAWH ANS 0TBOAA OXJlaxAatoLen
BOAbl OT TennoobMeHHMKa. TpebyeMoe 3HaueHMe pacxoaa
W AaBneHuns ANS CUCTeMbl YKa3aHbl Ha pabounx yepTexax,
nocTaB/iseMbIX BMECTE C HACOCOM.

2. BHelwHaa cucTtema BOASAHOMO OXlaXAeHus
NOALIMMNHMKOB. Hacoc nocTaBnseTcs C YeTbIpbMSA
3arnyweHHbIMn natpybkamu (ABa natpybka cnpasa, ABa
natpybka cnesa) ¢ npucoeanHuTENbHON pe3bbon Rp3/8
(ecnn B paboumx yepTexax He ykasaHo uHoe). CTpenku
Ha puc. 21 yka3blBaloT Hanpas/jeHMe NOTOKa BOAbI.
Tpy6onposog 11 Ha puc. 21 He BXOAUT B KOMMIEKT
nocrtaBku. Tpebyemoe 3HayeHMe pacxoaa u AaBneHus ans
CUCTEMbI YKa3aHbl Ha pabounx yepTexax, NocTaBASEeMbIX
BMeCTe C HaCOCOM.

3. BHewHAsA cnctemMa BOASAHOIO OX1aXAEHUS pambl-
OCHOBaHusA. Hacoc nocTtaBnseTcs ¢ BOCEMbIO
3arnyweHHbIMn naTpybkamm (4eTblpe naTtpybka cnepeau,
yeTpbipe naTpybka c3aan) C NpUcoeanHUTENbHOM pe3bboit
Rp1l/2 (ecnun B pabouunx yepTexax He yKa3aHO MHOe).
CTpenku Ha puc. 21 ykasblBaloT Hanpas/ieHne NoToka
BoAbl. TpybonpoBoa 12 Ha puc. 21 He BXOAUT B KOMMNJEKT
nocTaBku. [Ang NOAKNIOYEHNSA AAaHHOW CUCTEMbI
HeobxoAMMO MCNOob30BaTh ABa NaTpybka co CTOPOHbI
BCcacblBatoLlero gaHua Hacoca, 0AMH B KayecTBe BXoAa
oxnaxaatouwen BoAbl, a APYroi B KayeCcTBe BbIX0Aa
oxnaxaatuwen soabl. Ana obecrnevyeHns LMpKynsaumm
oxnaxaatolen Boabl coeanHUTe ABa naTpybka co
CTOPOHbI HanopHoro dnaHua Hacoca. OcTanbHble,
OCTaBLUNECSH HE 3aA4elCTBOBaHHbIE, NAaTPyOKN AOIKHbI
6bITb 3arnylweHsbl. Tpebyemoe 3HayeHMe pacxoaa u
AABMIEHNA ANA CUCTEMbI yKa3aHbl Ha paboumnx yepTexax,
NoCTaB/IieMblX BMECTE C HAaCOCOM.

Ona cucteMbl oxNna)XXaeHus AoNXKeH 6biTb UCNOSIb30BaH
BHELIHUA HE3aBUCUMbIN MCTOUYHMK OXJla)XaatoLen
XNAKOCTU. TeMnepaTypa oxsaxaatowen XnaKkoctm
[0J1XHa 6bITb B He 6oniee +35 °C KonmyecTBo nogaBaeMon
XXUAKOCTU 3aBUCUT OT TUNOpa3Mepa Hacoca,
oroBapvBaeTcsi Npu 3aka3e obopyaosaHus. Ans
YMJIOTHEHMS Bana npeaycMoTpeHa CMCTeMa NpoMbIBKY,
KoTOopas obecneynmBaeT ONTMMasbHbIN TEMNEpPaTYpPHbIN
peXuM 1 NPOMbIBKY OT OT/IOXEHUI. B cucTeMy NpoMbIBKU
noaaeTcs rnepekaymBaeMast HaCOCOM XUAKOCTb Mo
cneyuanbHOM Tpybke OT HAaMOPHOM YacTmM Hacoca.

7. MpuHUMN geincrBuAa

MpuHumn paboTbl HacocoB VLS ocHoBaH Ha MoBbIWEHUN
OABNEHNSA XMUAKOCTU, ABMXKYLLEACS OT BXOAHOro naTpybka
K HanopHoMy. MoBbIWEHNEe AaBNeHNSA NPONUCXOANT NyTEM
nepenayn MexaHM4Yeckowm aHeprum oT Bana
3NeKTpoABuraTens yepes MydTy K Basly Hacoca, a 3aTteM
HenocpeACTBEHHO XUAKOCTW NMOCPEeACTBOM
Bpawatuwerocs paboyvero koneca. Xuakocte ob6TekaeT
pabouee koneco, NocTtynas B ABa CUMMETPUYHO
pacnosioXeHHbIX BXOAa, NpOTeKaeT K LeHTpy paboyero
Koneca u ganblue BAOJb €ro flonaTtok. Moa aencrenem
LeHTPOBEeXHbIX CUN CKOPOCTb XUAKOCTU yBEINYMBAETCS,
cnefoBaTenlbHO, pacTeT KMHeTMYecKas 3Heprus, Kotopas
npeobpa3syeTcs B AaBneHue. CnupanbHas KkamMepa
(ynuTtka) npenHasHadeHa ansa cbopa xumakocTu ¢ pabovero
Kofleca n HanpaBJ/ieHMs ee Ha HanopHbIn dnaHeu.

Ha kopnyce Hacoca npeaycMOTpeHHbl OTBEPCTUS
(3arnyweHbl Nnpobkamn) Ans cnvBa nepekavynBaemon
XUAKOCTU U ANA NOAKIIOYEHUS MAHOMETPOB A1 KOHTPOS
[aBNeHNsa Ha BXoAe M BbIXoAe Hacoca.
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8. MOHTaX MexaHM4YeCKOM YacTu

MNMpeaynpe>xaeHue

Bce MOHTa)kHble paboTbl fOJIXKHbI
BbIMOJIHATLCSI M€PCOHasIoOM, MMEOLWNM
OonbIT B pa3MeljeHnu, BbipaBHUBaHNN
COOCHOrO 0J1I0>K€HNSI U NMNOAKIIIOYEHNN
HacocHoro o6opyAoBaHmsl.

MpuBeaeHHbIE HMXKE MHCTPYKUMK SABASIOTCSA 06LWnMK,

B HMX MOTYT He paccMaTpuBaTbCs cneunduyeckme
0CO6EHHOCTN KOHKPETHOW yCTaHOBKW. MNepea ycTaHOBKOM
1 3anyckoMm B paboTy Hacoca VLS pekomeHayeTcs
BHMMaTeNIbHO NpPoYUTaTb HacTosee PykoBoACTBO.
Heobxoanmo aepxaTb PykoBoACTBO NO6AM30CTHN OT
obopynoBaHus ANA AasibHENLEro nosb30BaHunS.

8.1. PacnonoxxeHune

e PaszmecTuTb Hacoc VLS kak MOXHO 65mxe K BXO4HOMY
Tpy6onposoay. Micnonb3oBaTb CaMblii KOPOTKUI U CaMblil
npsiMo BXOAHOM Tpyb60onpoBOA C HAMMEHbLUUM
KO/INY4ECTBOM OTBOJOB M ApYroi Tpy6onpoBoAHOM
apmaTypbl. CM. paspen 8.4.2. BcackiBatoLymni
Tpy60rnpoBoA.

L]

PacnonoXuTb HACOC HUXE YPOBHS XUAKOCTU UCTOUYHMUKA
3abopa BoAbl, €CIN 3TO BO3MOXHO. OTO obnerunt
3a5MBKY, obecneunT cTabunbHbIN NOTOK XUAKOCTU

M NOMHbIA Hanop Ha BCacCbIBaHUW.

e Y6eauTbCcs B TOM, UYTo obecneymBaeTcst 4OCTAaTOUYHbIN
3 PEKTMBHbIN MNOMOXUTENBHbLIA HAMop Ha BCacbiBaHUM
Hacoca C y4eTOM pacrnosioXeHUs Hacoca OTHOCUTENbHO
YPOBHS BOAbI MCTOUYHMKA 3abopa BOAbI.

Mpeaynpe>xaeHne

OT npaBN/IbHOIr0 PacroJsioXKeHNs1 Hacoca
MO>KeT 3aBuceTb 6e3onacHas pabora
Hacoca. UMerowniicsa gonycTumbii
KaBHTaLMOHHbIA 3anac Ha BcacbiBaHNM
Hacoca Bcerga AoJhkeH 6biTb Ha 0,5-
1,0 M Bbilie, 4eM TpebyeMbii
AONyCTUMbIA KaBUTaLMOHHbIA 3anac,
npuBeAeHHbIA B 3KCIMJ1yaTtauyMOHHbIX
XapaKTepHucTMKax Hacoca.

e HeobxoaMMo npeaycMaTpmBaTbh AOCTATOYHbIA AOCTYN
ANsi TexobCcny>XMBaHUS M OCMOTpa BOKPYr Hacoca
c yyeTtoMm TpeboBaHun 6e3onacHon paboTbl nepcoHana.
MpeaycmoTpeTb cBO6OAHBI MPOMEXYTOK C OCTAaTOYHOM
rabapuTHOW BbICOTOW AN UCMOMb30BaHNA NOABEMHOIO
MexaHu3Ma C YCUIMeM, AOCTaTO4YHbIM ANs noabeMa
HaCOCHOW yCTaHOBKM W AeTasnen Hacoca npu
npoBeAeHUN peMOoHTa UM 06CYXUBaHUS.

e [lpoBepuTb NapaMeTpbl COOTBETCTBYIOLWENrO NCTOYHMKA
nuTaHuUs ANS 31eKTpoAaBMraTens Hacoca.
SneKkTpuyeckne xapakTepuCcTUKN AOSIKHbI
COOTBETCTBOBATb TEM, KOTOPbIE€ YKa3aHbl HA GUPMEHHOWN
Tabnunuyke anekTpoABUraTens.

MN3beratb paboTbl Hacoca Npu TemnepaTypax HUxe
Hyns, 4To6bl NPeAOTBPATUTbL 3aMep3aHmMe XXUAKOCTHU

B Hacoce. Ecnn B TeyeHne KpaTKOBPEMEHHOr0 0OCTaHOBa
ClyyaloTCca 3aMOpPO3KK, ocobble pekoMeHAaumnm CM.

B pasgenax 13.2. KpaTkoBpeMeHHbIN OCTaHOB

W 13.3. OCTaHOB Ha MpPOAOCIXKUTE/IbHbIN Mepnos.

8.2. dyHpameHT

Hacocbl VLS A0MXHbI OKOHYaTEeNbHO YCTaHaBAMBATLCA Ha
MPOYHYI0, 6€TOHHYI0 PYHAAMEHTHYO NANTY
COOTBETCTBYHOLEro paamMepa v Beca AN raweHus
BMbpauuin n NnpeaoTBpalweHns gedbopmaumm nin
HapyweHunsa coocHocTn (CM 26.13330 dyHAaAMEHTbl MalInH
C AMHaMWYeCKUMKN Harpyskamu). PaccTosaHue oT Kpas
paMbl OCHOBaHWSA HAaCOCHOM YCTaHOBKW A0 kpasi 6€TOHHOro
dyHAaMeHTa AO/MKHO 6bITb He MeHee 100 MM C Kaxaomn
CTOPOHbI. Onopa MoXeT 6bITb YCTaHOBMIEHA Ha NPYXMHaX
(nnaBatowas onopa) Ui NpeacTaBnsTb co60i NOAHATYO
YyacTb NoJsia MallMHHOIO 3ana. 3anmeka pyHaaMeHTa



AO/1KHa OCYLWEeCTB/IATLCA HEMPEPLIBHO HA BbICOTE B 33F}'Iy6ﬂeHHbIX noMeweHnax ansg npeaortepawieHns

18-35 MM HUXe OKOHYaTEeNbHOM BbICOTHOM OTMETKM 3aTONNEHUsl 3N1eKTPoABUraTens BbiCOTa NOBEPXHOCTH
OCHOBaHWs Hacoca. Ha BepxHeli MOBEPXHOCTM HEO6XOAMMO dyHAamMeHTa Ao/MKHaA 6bITb He MeHee 0,5 M OT YpOBHS
BbIMOMIHUTL XeNo6KU UM Nasbl Nepes CxBaTblBaHUEM OCHOBHOIO nona.

6eToHa Ansa obecrneyeHns COOTBETCTBYOLLEro cLuenneHuns

8.2.1. 3aKkpenJieHue ONnopHOM1 NIUTbI
C LeMEHTHbIM pacTBOPOM. AHKEpPHbIe 60NTbl AO/IKHbI

yCTaHaB/MBaTbCS B KONOALbI A1 MO3MLMOHHOIO A0MycKa, e locne 3a/MBKN 1 OTBEPXAEHUS 6ETOHHON NOAYLIKK
KakK nokasaHo Ha puc. 23. MNpenycMoTpeTb 601Tbl YCT@HOBUTb paMy-0CHOBaHWe Hacoca Ha hyHAAMEHT
LOCTaTOYHOM AMUHBI AN LEMEHTHOrO pacTBopa, Kpai M OCTaBWUTb Ha O0CNlabneHHbIX PEryIMPOBOYHbIX KINHbSAX
HUXKHEI OMOPHOM MJNTbI, Faky v Wanbsl. BoigepxaTtb WAn BKNaAbIlWaXx, PacrnosoXeHHbIX C KaX /0N CTOPOHbI
dbyHAAMEHT B TeYEHME HECKOJIbKUX AHEeN nepes TeM, Kak aHKepHoro 60/1Ta Ha pPacCTOAHUK, HE NPEBbILAOWEM
NMPUCTYNUTb K YCTaHOBKE Hacoca. [oBepXHOCTb 610 MM Mo kaxAoMy Kpato.

(yHAaMeHTa A0/KHA 6blTb FOPU30HTAsIbHOM. e Heo6x04MMO NOANOXUTbL BKAAABIWN UAN KITUHbS ANS

NMOAHATUS HMXHEN YacTu ONOpHOW NAnTbl Ha 20-30 MM
Bbllle 6€TOHHOM NOAYLLKM, OCTaB/IsAs 3a30p 415
LleMeHTHOro pacTtBopa. BbipoBHSATbL Ban Hacoca, dhaaHubl
W OMOPHYO NAUTY, UCNOMb3YS CMUPTOBOM YPOBEHb

M perynupys KanHbs AW BKAaAbIWKW NpU HEO6X0AMMOCTH.

£
E ‘ e [pOBEPUTbL COOCHOCTb TPY60OMNPOBOAOB U hlaHLEB Hacoca.
8 Nz
e =~ @& e [locne LeHTPUPOBaHUA Hacoca 3aKpenuTb raiiku Ha

[ = Lil l aHKepHbIX 601Tax U 3aTAHYTb UX ANS YAEPXMBaAHMUSA

OMOPHOM NANUTBI OT NepemeleHns. BeinonHUTL onanybky
BOKpPYr 6&€TOHHOM MOoAYLKN U 3a5UTb LLEMEHTHbIN
pacTBOp B paMy-OCHOBaHWe Hacoca M BOKPYr Hero, Kak
nokasaHo Ha puc. 23. 3aAnBKa LeMeHTHbIM pacTBOPOM
KOMMEeHCMpYyeT HEPOBHOCTU dyHAAMeEHTa, PaBHOMEPHO
pacnpegenseT BeC HaCOCHOro arperaTa

W NpefoTBpallaeT CMelleHne arperatoB. icnonb3yiiTe
paspelleHHbI K MpUMeHeHUto 6e3ycanoYHblii pacTBop.
Mepen npucoeanHeHnem Tpybonposoaa K pnaHuam
Hacoca HeobxoaAMMO BblAepXaTb peKOMeHA0BaHHOe
BpeMSs AN1s NMOJIHOrO OTBEPAEHUS LEMEHTHOro pacTBopa.

e [locne TOro kak pacTBop Kak crneayeT cxBaTWIICS,
NPOBEPUTb 3aTSAXKKY aHKepHbIX 60/1TOB 1, NpuU
Heo6X0AMMOCTU, NOATSHYTb. [TOBTOPHO NpOBEPUTH

Puc. 22 PerynupoBka MauTbl-OCHOBaHUSA Mpu NomMoLlm
MpoKJaZoK U BblpaBHWBAHME Hacoca

npenynpe)mqune LeHTPUpOBaHMNE HaCoCa nocsie 3aTarmBaHnsa aHKeEpPHbIX
Ecsim Hacoc coegMHEH HanpsiMyo bonTos.
C 3/1€KTpoABNraresiemM, To 8.3. YcTaHOBKa M noakK/loyYeHne Hacoca

pexkoMmeHgyeMas Mmacca pyHgaMeHTa

AOJKHA 6bITb B 3-5 pa3 60/1bLIe Macchl CyuwiecTByeT ABa MeTo4a YCTaHOBKMW Hacoca:

HacocHoro arperara; ecaun

Hacoc

coeAgnHeH HanpsiMyio C AN3eJIbHbIM
ABuraresieM, To peKoMeHayeMas Macca
¢pyHaaMmeHTa gos/mKkHa 6bITb B 5-8 pas
60/1bLIE HACOCHOrO arperara.

Mpeaynpe>xaeHne
Ans no>xapHbIX HACOCOB B

cucreMax

aBTOMaTM4YeCKOro no>xapoTyLweHus1 Macca
¢yHaaMmeHTa go/HDKHa He MeHee YeM B

4 pa3za npesBbiWaTrb Maccy HaCoCHOro
arperara (CI1 5.13130.2009.

YcraHOBKM no>xapHOH cMrHaam3aymu

M No>KapoTyLWeHUs1 aBTOMaTn4yeckme.
HopMbi u npaBusia NpoeKTUPOBaHMNS).

OnopHas nauTa

OkoHuYaTenbHas
3anmBKa
LeMEHTHbIM
pacTBOpoM

LieMeHTHbIV pacTBop

KnvHba nnu Bknaabiwm,
CTaB/IEHHbIE Ha MecCTe

e Cc aemndepowm;
e C BMOpOU30NATOPOM.

8.3.1. MNpumeHeHune gemndepa

Ansa npepoTsBpalleHns nepefayn smbpauunmn Ha
pacnonoXeHHble PSiIOM COOPYXEHUSA Mbl pEKOMEHAyeM
ncnonb3oBaTtb AeMndep ANS N30A5LUN OCHOBAHUS Hacoca
OT pacrnonOXeHHbIX PSAOM COOpYyXeHui. Ecnm Hacoc
yCTaHOBJIEH Ha OCHOBaHuu ¢ gemndepom (CM. puc. 24), Ha
BMYCKHOM M HanopHoM TpybonpoBogax Heo6xoanMMo
YCTaHOBUTb TpybHble KOMMEHcaTopbI.

MuHUManbHOEe paccTosiHMe YCTAaHOBKM KOMMeHcaTopa oT
dnaHua Hacoca 5DN. OTo no3BonuT nsbexaTtb obpasoBaHue
TypbyneHTHOCTM NOTOKa Ha BxoAe Hacoca. [pu ckopocTn
rnotoka 6onee 2,4 m/c Heo6x0aAnMO BbIGMPATb KOMMEHCATOP
6onbluero anamMeTpa, COOTBETCTBYHOLLEr0 AnaMeTpy
Tpybonposoaa.

Tak e Tpy6Hble KOMMNeHCcaTopbl NPUMEHSIOTCS ANs
NCKJIIOYEHVS faBfieHns TpybonpoBoAoB Ha KOPMycC Hacoca
npu TemMnepaTypHOM pacLUMpeHUU MeTanna.

Tpy6Hble KOMIeHCcaTopbl HE AOJIKHbI

ans
uenpa:g:g;g BOCINPHUHUMATb YCHUIJINS, Bbi3BaHHbIE

18-35 Mm

LleMeHTHbIN
pacTBop

Puc. 23 YcrtaHoBKa aHkepHoro 6onTta

MoBepxHOCTb

" dyHpamMeHTa

(nepen ycTaHOBKOM
paMbl-OCHOBaHMS
TwaTenbHo
OYUCTUTL U
CMOYUTb BOAOW)

HEeCOOCHOCTbIO TPy60rpoBOAOB.
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Bxon
Tpy6HbIN
KoMrneHcaTop {//Bbmon
U H/ H.Iu'
Onopa
Tpybonposoaa
Lemncep OcHoBaHue

Puc. 24 OcHoBaHue c gemndepom 1 TpybHbIM
KOMMeHcaTopoMm

3anpewaercs yctaHaBaMBaTb pamy-

OcHoBaHMe Hacoca npsiMo Ha AeMndep.

MNMpeaynpe>xxaeHne

lMoctaBwmnk Aos/mKeH cobroaartb
TpeboBaH#Hs 1Mo BbI6OPY M ycTaHOBKE
Aemncgepa N OCHOBaHUS.

8.3.2. NpumeHeHune Bu6pousonatopa n tpybHoro
KOMIMeHcaTopa

Opyrum cnocobom npepoTBpalleHns nepegadmn snbpaumm
OT Hacoca sBNseTcs NpMMeHeHne BU6paunoHHOM
npoknagaku (cMm. puc. 25), B 3TOM Cnyyae Ha BMyCKHOM

1 HanopHoM TpybonpoBoaax Takxxe Heob6xoanMo
yCTaHOBUTb TpybHble KOMNeHcaTopbl. P deKT oT
BMOpaLMOHHOM NPOKAAAKN Xy>XXe YeM oT Aemndepa.

Bxoa
TpyO6HbIl
KoMneHcaTop Bbixoa
NS ] /
nn’_‘]/é

:I[’ u Onopa
BubpaunoHHas Tpybonposoaa
npoknaaka 7

Puc. 25 Hacoc c BMbpaLMOHHOM NpoKkaaaKoWn

8.4. CeTb Tpy60ONposonos

Y106bI 3aLYNUTHUTBL HACOC OT

NPOHNKHOBEHNSI NHOPOAHbIX BK/IIOYEHNH

npyv TPaHCNOPTUPOBKE M MOHTaXe,
BcacbiBarujee U BblMyCKHOE OTBEPCTHUS

AOJDKHbI 6bITb 3ar/yLeHbl.

3arnywkv yaansiloTcss U3 Hacoca TOJIbKO

nepej noaksl0o4eHueM Tpy60rnpoBoAoB.

Mpu nepekauyMBaHUM XUAKOCTEN C COAEPXKAHNEM TBEPAbIX
BKJIIOUEHWI, @ TakXXe A8 3alMTbl HAacoca OT 3aCOpPeHUs U
abpasvBHOro NoBpexAeHus, BO BCacbiBatoLLel TMHUN
Heo6Xx0AMMO NpeaycMoTpeTb TEXHUYECKOE peLleHne A4S
yAaneHus Mycopa 1 TBepAblX abpa3uBHbIX YacTul,.

BcacbiBalowmii 1 HaNnopHbIK Tpy6onpoBoabl

TpybonpoBoa AomxeH 6bITb B 0AUMH-ABa pa3a 6osblue
pa3mepa BCacCbIBaKLEro u HarnopHoro Tpybonposoaos

B MeCTe UX COeAMHEHUNS C HAacoCoM, 4Tobbl CBeCTHU

K MUHUMYMY NMOTepwn Hanopa Ha TpeHue. CKOpOCTb NOToKa
He JOo/KHa NMpeBbIWaTh 2 M/C AN BCacbiBaloLero
Tpybonposoaa (natpybka) n 3 mM/c AN HaNOpPHOro
Tpyb6onposoaa (natpybka).

Mepexoabl TpybonpoBoAoBs ¢ 60MbLIEro AnameTpa Ha
MEHbLUMIN: Ha BCACbIBaOLWMX FOPU30OHTATbHbIX IMHUSAX
AOJIXHbI 6bITh YCTaHOBJIEHbI KCLEHTPUYECKNE nepexoabl
C Yr7IOM yYK/IOHa He 6onee 8°, a Ha HanopHbIX
TpybonpoBoaax c yriom yksioHa He 6onee 10°.

MpoBepbTe, 4TO6bI 3HAaUeHne NPSH ponyctumoe (NPSHA)
6b1n10 Bblwe Tpebyemoro (NPSHR).
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Cnepyet nsberatb o6pa3zoBaHus BO3AYLHbIX NPo6ok
WAn Typ6yNIeHTHOCTU BO BCacbiBaloLeM
Tpy6onposoge.

B ropn3oHTanbHOM BcacbiBatoleM Tpy6onpoBoae Helb3s
MCMoNb30BaTb KOHMYECKNE NepexofHUKKN, CM. puc. 27.

BMeCcTo HMX UCNOMb3YyNTe 3KCLUEHTPUYECKME NEPEXOAHNKMN,
KaK rnokasaHo Ha puc. 26.

MpasunbHO

OKCLEHTPUYECKUN
nepexoaHuK

Puc. 26 [paBUIbHO CMOHTUPOBAHHbIN NEPEXOAHUK
HenpaBunbHO

BosaaywHas npobka

CUMMETPUYHBIA NEepexoqHNK

S

Typ6yneHTHbIN NOTOK

Puc. 27 lMepexoaHnkK, n3-3a KOTOPbIX 06pasyloTcs
BO34YLUHble NPO6KN N TypOyNneHTHOCTb

3anuntble CUCTEMbI

(3aMKHyTble UM OTKPbITblE TMAPOCUCTEMbI, B KOTOPbIX
YPOBEHb NepeKaymMBaeMon XNAKOCTN PacrosioXKeH Bbllle
ropu30HTaNbHOM OCK BCacbklBatLwero Tpybonpoeoaa
Hacoca).

MpasunbHO

OKCcueHTpUYeckui
nepexoaHuK

Puc. 28 [paBu/IbHO CMOHTUPOBAHHbI BCacCbliBatOLW NI
Tpy6onpoBsoa

CuUCTeMbl C rMapoCTaTUUYECKMM HanopoM CO CTOPOHbI
BcacbiBalowero narpy6ka Hacoca

(3aMKHyTble M OTKPbITblE FTMAPOCUCTEMbI, B KOTOPbIX
YPOBEHb NepeKkavymMBaeMon XUAKOCTU PacrofioXeH HUXe
ropuM3oHTaNbHOM OCK BCacbkiBatoLwero Tpybonpoeoaa
Hacoca).

BcacbiBatowmin TpybonpoBoa AO/KEH UMETL MaBHbIN
noAbEM K BcacblBatolweMy natpybky Hacoca. Jlioboii
BbICOKMI y4yacTok Tpybonposoaa 6yaeT 3anonHATbLCS
BO34YyXOM, U 3TO 3aTPYAHUT HOPMasbHY 3KCMlyaTaumio
Hacoca. Ecnm Heo6X0ANMMO yMEHbLWNTb pasMep
TpybonpoBoaa A0 AnaMeTpa BcacbiBatowero natpybka, 1o
NCMONb3yMTe 3KCLLEHTPUYECKUI Nepexoa,
DKCUeHTpUYeckas Hanpasasowas AoskeHa 6biTb BHU3Y,
yTob6bI N36EXaTh 06pa3zoBaHNA BO3AYLIHbIX MPO6OK.



MpaBunbHO

Tpy6onposoa
nnaBHO

nogHuUmaeTcs
-

OKCLEHTPUYECKUI NMepexoaHUK
Puc. 29 [NpaBUIbHO CMOHTUPOBaHHLIM BCacbiBaOLWMM

TpybonpoBosa
HenpaBunabHO
BosaywHas npobka
_____ -
Tpy6onposoa
nnaBHO OonyckaeTca
OKCUeHTpUYecKuii K Hacocy
nepexoaHuK

Puc. 30 He npaBu/ibHO CMOHTMPOBAHHbIN BCacbIBaOLWMM

Tpybonposoa

MoHTaxx BcacbiBalowero tpy6onposopaa, korga
nuTarowmnn Tpy6onpoBoa NpoxoauUT B pasIM4HbIX
ropu3oHTasIbHbIX MNJIOCKOCTAX

M36eranTe BbICOKO BbICTYNAKLWMX YHACTKOB, @ TaKXe
npoknagbiBaHnsa TpybonpoBoaa netnen - UMEHHO TaM
6yneT ckannMBaTbCa BO3AYX, Bbi3blBaOLWMNA
ApoccennpoBaHue NoToka NpMBOASALLEro K HecTabunbHoM
noaauve.

MpaBunbHO

OKCLIEHTPUYECKUIA NEPEXOAHMK -

Puc. 31 [lMpaBuIbHO CMOHTUPOBAHHbIN BCACbIBAKOLWWNMA
Tpybonposoa
HenpaBunbHoO

BosgywHas
npobka

GKCLleHTpI/IHecKI/IVI nepexoaHuk

Puc. 32 HenpaBuibHO CMOHTUPOBAHHbIA BCACbIBAKOLWWNMN
Tpybonposog

MoHTaxx BcacbiBarouero rpyéonposoga
C ropu3oHTaJIbHbIM KOJIEHOM BO BCacbliBaloLWeM
Tpy6onpoBsopae

MpoBepbTe, YTOO6LI MOTOK XUAKOCTU pacnpeaensncs
paBHOMepHO no obenm cTopoHaM pabouyero konéc
ABYCTOPOHHero Bxoaa. B koneHe noTok Bceraa
HepaBHOMEpPHbIN, TYpOyNeHTHbIN, CM. HMXe. Ecnn koneHo
yCTaHOBJIEHO BO BCacbiBatleM Tpybonposoae psiioM

C HacCOCOM B HEBEPTUKANIbHOM MOJIOXEHWUN, TO Ha OAHY
CTOpOHY pabouero koneca 6ynet noctynaTb 6onblie
XKUAKOCTU, YeM Ha APYryto. DTO NPUBOANT K 601bLIMM
HeypaBHOBELUEHHbIM OCEBbIM Harpyskam, u3-3a KOTOpbIX
neperpeBalTCsl NOALMMHWUKYW, B pe3yfibTaTe Yero OHu
6bICTpee M3HALWMBAIOTCA U YXYALIAIOTCA XapakTepUCTUKN
rmapaBiMyYecKonr YacTu.

MpasunbHO

>10 X DN nntoc
BUGpoBCTaBKa

Puc. 33 PekoMeHAOBaHHbIN MOHTaX BCacCbIBaloLEro
TpybonpoBoaa un AnnHa npsiMoro Tpybonposoaa
MeXAy FOPU30HTAsIbHbIM KOJIEHOM M HAaCOCOM

HenpasunbHo

Hanop Boabl 3aeck
noBbllIaeTcsl, B
pesynbTaTe Yero nopg
Ha OfHY CTOPOHY
pabouyero koneca
cTaHoBuTCS 6onbLue,
4YeM Ha gpyryto

Puc. 34 HecbanaHcupoBaHHas Harpyska pabouyero
Koneca ABYCTOPOHHEro BxoAa BcneacTBue
HEPaBHOMEPHOCTMN NMOTOKA B rOPU30HTalIbHOM
KoNleHe psSiAOM C HaCOCOM

a

HeogHopoaHbIin NoToK

YCTaHOBKM C BEPTUKaJIbHbIM BCacCbiBalOLWUM
Tpy60nNpoBOAOM B YC/IOBUSIX OFPaHMYEHHOI0
npocTpaHcTBa

MpaBunbHO

Puc. 35 [uddysop (1) Bo BcacbiBatowem Tpybonposoae

8.4.1. O6wme cBepeHuns

Mpun pasBoake 1 MoHTaxe TpybonpoBoaos cobnopanTe

cneayowmne pekoMeHaaunm:

1. Bcerga Heobxoammo BecTu TpybonpoBoa K Hacocy,

a He HaobopoT.

2. He npuasurante Hacoc k TpybonpoBoay. 3TO MOXET
caenaTb HEBO3MOXHbBIM OKOHYaTEsNIbHYIO PErynpoBKy
COOCHOCTW M Bbi3BaTb HanpsiXXeHne Ha draHuax
n Tpybonposogax.
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Kak BcacbiBarowmii, Tak M HarmopHbIi
TPpy60onpoBoAbl AOJI>KHbI
ycTaHaB/IMBaTbCsl Ha N30/IMPOBaHHbIE OT
Hacoca onopbl, pa3meujeHHble Kak
MOJXKHO 6/1M>Ke K Hacocy, TakK 4To6bl
HCKJ/IIOYUTb BOSHUKHOBEHME HanpsiXKeHni
BO ¢hs1aHLyax nocsie 3aTs>kkn mx 6osaToB
KpenseHuns. Mcnonb3yiiTe AN 3TOro
XOMYTbI Ha YK€CTKUX oropax uiaun agpyrme
3/1eMeHTbl KpenJieHnsl, pa3MeljeHHble
yepe3 COOTBETCTBYIOL{ME NHTEPBaJIb.

BbIi6b0op napaMeTpoB M MOHTaXK

BcacbiBaroLjero tpy6onposoga o4yeHb
Ba>KHbl.

MHoruve npobnemsbl, cBA3aHHbie ¢ NPSH (3HaueHnem
abCoNTHOro NOMOXUTENBHOrO Hanopa Ha BCacbiBaHUM
Hacoca), MOXHO HanpsMytlo CBA3aTb C TEM, HACKOJIbKO
onTMMarneH BcacbiBawowmn Tpybonposoa. Cmotpute
pasgen 8.4.1. Obwymne ceegeHus.

8.4.3. KnanaHbl BO BcacbiBalowem Tpy6onposoae

Ecnu paboTa naeT npu HanMumMm ruapocTaTUYecKoro
Hanopa Co CTOpPOHbI BCackiBatoLwero natpybka Hacoca, BO
BCacbiBalLeM TpybonposBoae cneayeT yCTaHOBUTb
obpaTHbI KnanaH, 4Tobbl n3bexaTb He06Xxo0aAMMOCTH
BbIMNOJSIHEHWA NMpoLeAypPbl 3a/IMBKN Hacoca BCAKUI pas npu
ero nycke. 3T0 AO/KEH ObITb KfanaH OTKUAHOIO Uau
LWapHMpHOro Tmna, NMbo NpuEMHbIN KnanaH

C MMHUMaNbHbIMW NOTEPAMWU AABAEHUS.

3. Ecnu B Tpyb6onpoBoaax npuMeHsoTCA BU6pOBCTaBKH,
TO OHM AOJIKHbI YCTaHABIMBATbCS OT HAacoca Ha
pacCTOSiHUU, paBHOM Kak MMHUMYM 5-Tn anameTpam
dnaHua Hacoca, Co CTOPOHbI BCAacCbiBaHUA. DTO
rno3BonuT nsbexartb obpasoBaHus TypOyeHTHOro
noTtoka B BMUBpoBCTaBKax, YTo CO34acCT ONTUMasbHble
yCNoBUS ANs BCaCbiBaHUS.

Mpwn ycTaHOBKe K/arnaHa Ha BcacbiBaoLwyto Tpyby

4. MpoknaabiBaTb TPy60NPOBOA HYXHO, MO BO3MOXHOCTH,
cobnopanTe cneayowme Mepbl NpeaoCTOPOXHOCTH:

rno npsiMoi, nsberass HEHYXHbIX N3rM6oOB C KOJIEHaMM.

TaMm, roe TpebyeTcs, MCNoNb3ynTe KoeHo 45° nnin 1.

YANVHEHHOe KoneHo 90°, yTo6bl CHU3UTbL NOTEPU Ha
TpeHue.

Koraa Hacoc paboTaeT Ha BbICOTe BCacCbiBaHUs, Ha
BCACbIBaloLWEM TpyHONpoOBOAE MOXHO YCTAaHOBUTb
OOHHbIM KNanaH, 4Tobbl n3bexaTb HeobxoANMOCTHN

5. Heobxoaumo obecneunTb repMeTUYHOCTb BCEX 3a/INBKU NpKU KaXKaoM 3anycke.
coeanHeHu Tpy6onpoBoaoB. 2. Mpu UCnonb30BaHUK 06paTHOro KanaHa uim

6. TaMm, rae ncnonb3yTcsa praHueBble COeANHEHNS, BO3MOXHOCTW APYTWX TUAPABNNHECKNX YAApOB
CNeAUTb 3a TeM, YTO6bl BHYTPEHHU AnamMeTp MeAJIEHHO 3aKpblBaliTe HarHeTaTe bHbIW KlanaH nepesg
COOTBETCTBOBA/ AMaMeTpy Tpybonposoaa. ®naHubl BbIK/TIOYEHNEM Hacoca.
[OJKHbI 6bITb NapannenbHbl ApYyr Apyry un cobnogeHa 3. Mpwn nogknoyeHnn AByX n 6onee HacoCoOB K OAHOMY

COOCHOCTb Tpy60npoBoAOB. 3a30p Mexay praHuamm
AOSKeH BbITb paBeH TOMWMHE NPOKAAAKMN.

1N TOMY Xe HanopHoMy Tpybonposoay Heob6xoanMMo
YCTaHOBUTb 3aABMXKU, YTO6bI MOXHO 6blJ10 OTAENUTD

7. Tpwn coefMHeHNM Tpy6ONPOBOAOB HEOBXOANMO yaannTh no6oi Hacoc oT Tpy6onpoBoAa. 3aABMXKKMN AOSKHbI
rpaT v NPUTYNUTb OCTPbIE KPOMKMU. 6bITb YCTaHOBJ1IEHbI Ha CTOPOHE BCacCbiBaHNA BCEX
8. Mpwn BbINOAHEHMN NOOBLIX CoeanHeHUn TpybonpoBoaoB HaCOCOB C NONOKMTE/IbHbIM AABNIEHMEM, YTOO®I

nsberanTte peskux nepenasoB Ha KpoMkax dnaHues
Tpyb6onpoBoaos.

Mepep npucoeanHeHnem dnaHues Tpybonposoaos

K plaHLaM Hacoca NOBEPXHOCTU AO/KHbI ObITb
OuYMLLEHbI OT OKasIMHbI U 3arpa3HeHnin. BusyanbHo

He [0/MKHO HabnaaTbCs OTK/IOHEHWE OT COOCHOCTU

W napannenbHOCTU NJIOCKOCTM NaHLUEeB. 3a30p Mexay
¢ naHuamMm AOKEH COOTBETCTBOBATbL TOJLMHE
NpoKIaaKu.

. B cnyyae nepexkauyvBaHua ropsayeit XMaKkocTu,

c TemnepaTypoi 6onee 60 °C, HE0O6X0ANMO NMPUMEHSATb
TpYy6Hble KOMMEHCaTopPbl AN CHUXKEHUSA BANAHUS
3¢ dekTa TENSOBOro yannHeHmns Tpybonposoaa,

KOMNEHCUpyKLUne TeN0BOE yaMHEHNE pr60|'IPOBOD,a.

10. Heobxoammo obecneunTb gocTaToyHoe cBob6oaHOEe

11.

NPOCTPaHCTBO BOKPYF HACOCHON yCTaHOBKM/
AOCTYMHOCTb AJ1S NPOBEAEHUS TEXHUYECKOro
06Cny>XunBaHmMs U NpoBepkn o6opynoBaHus.

Jdedopmaums oT TEpMUYECKOTO HanpsaxXeHus,
Bbl3BaHHas cBapkon TpybonpoBoaa, SsBNSAETCS O4HOMN
13 Hanbonee YacTblX NPUYMH NONOMKN NaTpybKoB
Kopnyca Hacoca. lNocne cBapku, 6onTbl pnaHueBbIX

obnerunTb TexHn4yeckoe obcnyxuBaHume.

8.4.4. HanopHbI# Tpy6onpoBopa

O6bIYHO Ha CTOpOHe HamnopHoro Tpybonposoaa
yCTaHaBMBaeTCst 06paTHbIN KNanaH uiu 3aaBuxka/
ApoccenbHblli knanaH. O6paTHbIN KanaH A0JXKeH
npefoxXpaHaTb HAacoC OT U36bITOYHOrO NPOTUBOAABNEHUS
M U3MEHEHUs HamnpaBJ/ieHMe BpalleHMs HACOCHOrO y3na,
a Takxe 6/10knpoBaTb 06paTHbIM MNOTOK B HACOC NpU ero
OCTaHOBKE MM B C/ly4ae oTKasa npvBoa.

YT06bl CBECTU K MUHUMYMY MOTEPU Ha TPEHMEe

M rMApaBinyeckuii Wwym B TpPYOHOW MarncTpanu, CKOpoCTb
rnoToka B HanopHoM Tpybonposoae (natpybke) He AonXKHa
npesbiWwaTbh 3 M/C.

Ha ANVMHHBIX FOPM30HTaNbHbIX yYacTkax Tpybonposoaa

XenaTeNbHO COXpPaHATb paBHOMeprIVI nogbeM, HaCKOJ1bKO
3TO BO3MOXHO.

N36eranTe BbICOKO BbICTYNAOLWMX YHACTKOB, @ Takxe
npoknaabiBaHna TpybonpoBoaa NeTien — UMEHHO TaM
6yaeT ckanamMBaTbCs BO34YX, Bbi3blBatoLLUIA
ApoccennpoBaHne NoToka B rMapocucTemMe nnm
npuBOASILLNIA K HeCTabunbHOM nogave.

COEAMHEHWIA C HACOCOM ClleayeT 0cnabnsTs u 1. YTobbI nonm;cn;ro rnepekpbiTb TpybonpoBoAbl Npu
3aTArMBaTh NOCAE OCTbIBAHWUS MeTanna ANs CHATUS ocmnge no cny»(MBang Hacoca, Ha BcacbliBatoLem
TEPMUUYECKOr0 HaMpsEHUs! TPYEONPOBO/OB. Tpybonposoae AonxXeH ObiTb YCTaHOB/IEH 3aMOpPHbIN
KnanaH Ha pacCTOSsHMU He MeHee 2-X AMaMeTpoB TPyObl
8.4.2. BcacbiBalowuii Tpy6onposop OT BXOAHOr0 0TBEPCTUSA Hacoca.
PaccTosHume oT BcacbiBatowero dnaHua Hacoca a0 2. YbeauTech, 4YTO Ha BcacbiBawLlen Tpybe HET rasoBoro
6nuxanwero oTso4a UM KOMMNEHcaTopa AOIKHO MeLlKa.
cooTBeTcTBOBaTb 5 DN B 0TKpbITbIX cuCcTeMax 3abopa 3. Tpy60NpPOBOA AOMKEH BbITh FOPU3OHTAbHBIM, UK

BOAbl U He MeHee 10 DN B 3aMKHYTbIX cUMCTEMAX,
paboTatowmx noa AaBNeHNEM.

TaM, rae 3To BO3MOXHO, HAacOC A0/IKEH ObITb yCTaHOBJIEH
HUXE YPOBHS BOZAbl. DTO HEOH6XOAMMO ANS 3a5UBKU
Hacoca, obecneyeHns HeNpepbIBHOIrO MOTOKa XWUAKOCTH
M MONIOXUTENIbHOIO MoAnopa Ha BCacbiBaHUM.
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HanopHbI Tpybonposoa AoXKeH 6bITb NOCTEMNEHHO
Hanpas/iieH BBepX. DKCLEHTPUYHAsS CTOpOHa AOJKHA
6bITb BHU3Y.

NMpuMmeuaHue: B yCNOBMSX BCaCbiBaHUS HeNb3s
MCMO/Ib30BaTb KOHLEHTPUYECKNE NEPEXOAHNKMN B
rOpPU30HTaNbHbIX IMHUAX, TaK KakK MpW UCMOb30BaHUN
KOHLEHTPUYECKMX NepexofHNKOB MOXET JIerko
obpa3oBaTbCa KaBUTaLMA B MeCTax CoeAMHEHUN

1 BepxXHen 4Yactun Tpybbl.



Ha Hacocax 60bLoi

npon3BoANTE/IbHOCTH YCTaHOBKA

o6paTHOro KsanaHa Ha CTOpoHe
BcacbIBaHUsI MOXKET MPUBECTH

K noBpe)xgeHnIo Hacoca rnpu ero

ocTaHoOBKe mM3-3a rugpoyaapal!

8.4.5. BcnoMorartenbHbi Tpy6onpoBoa

B HWXXHEN YacTn 0CHOBaHWSA Kopryca NoALIMMHUKOB
npenycMoTpeHo pe3bboBoe 0TBepCTUe, NpeAHa3HayeHHoe
A8 NpucoeAnHEHUs ApeHaXxHor Tpybku ansa oTBoaa
yTeyek OT CaslbHUKOBOW BYKCbl MM MEXaHMYEeCKOro
YMNAOTHEHUSA B APEHaXHYIO cuctemy. lNpoknaabisaTb
APEeHaxHYto Tpybky HeobxoanMMO Tak, YTOObl MCKIOYNTD
06pa3oBaHMs BO3AYLHbIX NPO6OK.

ApeHakHbie TPpy6bl

MponoxunTte apeHaxHble Tpybbl OT KOpNyca Hacoca
M Kopnyca ynaoTHEHWI Bana A0 6navxanen Touku
APEHAXHOW CUCTEMbI.

NMpoMbiBOUHbIE TPY6KM
Hacocbl, OCHalwéHHble caJibHUKOBbIMU Bykcamu

Ecnvn paBneHue BcacbiBaHUsSt HUXE AaBNIEHUS BHELHEN
cpeabl, B CaflbHMKOBbIE YMJIOTHEHUS A0JIXKHA nojaBaTbCs
XWAKOCTb AN obecneyeHns Haanexalen cMa3ku

W NpefoTBpalleHns nputoka Bosayxa. [ns 3Toro o6bI4HO
MCNOoJb3yeTcs NPOMbIBOYHAA Tpybka, koTopast MAET OT
CTOPOHbI HarHeTaHUsl K cCasibHUKOBOMY YMJIOTHEHMIO.

B npoMbiBOYHOM TpybKe MOXeT 6biTb YCTaHOBJIEHA
perynuvpytoLlas 3aaBuxka nnum gpoccenbHas wamnba,
YTO6bl CHUXATb AaB/lIEHME Ha CaslbHUKOBOE YMJIOTHEHME.

Ecnu nepekaunBaeMas XUAKOCTb 3arpsi3HEHa U He MoXeT
MCNoJsiIb30BaThbCA A1 NPOMbIBKU YMNJIOTHUTEJIbHbBIX KOJNEL,
peEKOMEHAYETCA BbINONHUTL OTAENIbHYO OYUCTKY, TO €CTb
obecneunTb noaavy XnaKoCTu K CailbHUKOBOMY
YNAOTHEHUIO NoA AaBlieHneM Ha 1 6ap BbllLle AaBJIEHNA
BCacCblBaHWA.

Hacocbl, ocHalwéHHble ToOpLueBbIMWU YNJIOTHEHUAMMU
Bana

YNnoTHEeHUS, ANa KOTOpbIX TpebyeTcs unmpkynaums
B 3aMKHYTOM KOHTYpe, Kak npasuio, o6opyaoBaHsbl
NMPOMbIBOYHOM TPYBKOM OT KOpMnyca Hacoca.

[JaBneHve npoMbIBOYHOW XNAKOCTU AOSIXKHO 6biTb Bbille
[aBneHns BHYTpKW Koprnyca Hacoca Ha 0,1-0,2 MMa
(oxnaxpaatouwen xunakoctm — Ha 0,3MlMa) npu npoToke
1-2 M3/u.

YT106b1 N36€>KaTh MNOBPEIKACHNS

ynJIOTHEHHNS], peKOMeHAyeTcs o6ecrneYynTb

nogayy npoMbIBOYHOM YXUAKOCTHU UITN
oxna)xkgaroujei XUgKoCT1 oT

He3aBUCHUMOIo BHeELWIHero

MCTOYHMKa IMocCJlIe OCTaHOBa Hacoca.

8.4.6. UaMmepuTtenbHbie Npu6opbI

3anpeuwaercs skcnayaTayms HaCOCHOJ
yCTaHOBKM He o60opyAoBaHHOM
HUMAHNE| pu6opaMu KOHTPOJISI AaBJIEHUS Ha

BcacbiBaloLei N HaANOPHOH JIMHNM.

[N NOCTOSAHHOIro KOHTPOJ1st paboThl HAacoca Heob6xoAMMO
yCTaHOBUTb MaHOMETPbl Ha BCaCbIBatoLEM

N HarHeTaTenbHOM cdnaHuax Hacoca. MaHOMETp Ha
CTOpPOHE BCacbiBaHUS AO/HKEH BbiTb TAaKXXE BaKyyMMETPOM.
MaTpybkun Ana KOHTPOJS AAB/IEHUS MOXHO OTKpbIBaTb
TOJIbKO AJ1S UCMbITaHWIA. [JManasoH u3MepeHus MaHoMeTpa
Ha CTOpPOHE HarHeTaHUsl A0/KEH 6blTb KaK MUHMMYM Ha
20% 60nblle MaKCMMaNbHOIro AaB/EHUSA HAarHeTaHus
Hacoca.

[Mpn n3MepeHnsax C MOMOLLbD MAHOMETPOB Ha dnaHuax
Hacoca obpaTuTe BHMMaHWE, YTO MAHOMETP He
perncTpupyeT guHaMmnyeckoe aaBneHune. Ha 6onblIMHCTBE
Moaenen HacocoB VLS avameTpbl BCacbiBakoLero

M HanopHoOro naTtpybKoB pa3fiMyHbl, YTO Bbi3biBaeT

pasfIMyHy0 CKOPOCTb UCTEYEHUS Yepes yKa3aHHble
dnaHubl. CnefoBaTenbHO, MAHOMETP B HAanNopHOM
TpybonpoBoae 6yaeT nokasbiBaTb HE AaBreHue,
YKa3aHHOe B TEXHMYECKOW AOKYMEeHTauum, a AaBneHue,
3HaYeHMe KOTOPOro MOXeT 6bITb MeHbLUE.

8.4.7. LenTpupoBaHue MydTbl

MpoBEPUTbL COOCHOCTb BaslOB Cpasy e Mocjie YCTaHOBKM
Hacoca. MpuBeAeHHbIE HUXe NpoLeaypbl KpenneHus

M UEHTPUPOBAHUS SBASIOTCSA CTaHAAPTHbLIMU; €CNIN OHK
TWwaTenbHO cobntogatTcs, 3To obecneumBaeT
6ecnepeboiHyto paboTy U HaAEXHYH YCTaHOBKY.

e Ecnun Hacoc n aBuratenb 6bi1n nocTaBieHbl
C YCT@HOBKOM Ha O6LLYyI0 OMOPHYIO MINTY, CHATb KOXYX
MydThI.

e Hacoc 1 gBuraTtenb 6611 TOYHO CLEHTPUPOBaHbI Ha
3aBo/e, HO BO BpPeMS BbIMOJIHEHWUS MNOrPY304YHO-
pa3rpy304HbiX paboT npu oTnpaske 06bl4HO
LeHTpupoBaHue cbuBaeTcs. Micnonb3yst He6ObLLOW
wabnoH n namepuTenbHble Wynbl nnn uudbepbnaTHbIn
WHAWKATOpP, NPOBEPUTb FOPU3OHTAsbHYIO,
BEPTUKANbHYIO MAWN YTIOBYO COOCHOCTb CTynuu MydT,
CM. puUc. 36-37.

e LleHTpupoBaHue MydTbl CYMTAETCA NPUEMSIEMbIM, €CNN
nokasaHusa umndepbnaTHOro MHAMKaTOpa COCTaBASAIOT HE
6onee 0,13 MM 6ueHunsa B NtoboM HanpasneHun (Man
Koraa wabnoH kacaeTcs obenx cTynuy, paBHOMEPHO
pPacnosioXeHHbIX B FOPU30HTa/IbHOM U BEPTUKaIbHOM
nonoxeHumn). Npun obHapy>XeHUn HECOOCHOCTU ocNnabuTb
Kpenex ABUraTesns n U3MEHUTb MOJIOXKEHWE BKIaAblla
ANS NOBTOPHOIrO LLIeHTPUPOBaHUA, a 3aTeM CHOBa
3aTSHYTb 60NThI.

Bcerpga BbINONIHATb UEHTPHUpPOBaHue
ABUraresisi OTHOCUTE/IbHO Hacoca, Tak Kak
npy N3MeHeHNM MoJIoXKEeHUsT Hacoca

.
npounsonger gecpopmayns Tpybonposoga.
3anpewjaercss U3MEHSITb MOJIOXKEHNE
Hacoca Ha OCHOBaHMM.

MNMpeaynpe>xaeHve

Ans 3awymntbl nepcoHana npu pabore

c BpauwjarowjnMmcsi o6opynosaHmem
HeobxoamMMoO Bcerga ycraHaB/iMBaTh
KOXXyXyu MycpTbl M0 3aBepLIEHUN MOHTaXka
M nepea NycKkom Hacoca.

— L

B ropusoHTan bHOM|
MONOXEHNN

1)
I

B BepTukanbHOM
NONOXEHUN

Puc. 36 lposBepka yrnoBoro BbipaBHUBaHUA
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B rOpU30HTaNbHOM
MONOXEHUN

[

B BepTuKanbHOM WD{

NoNoXeHUM I

Puc. 37 lpoBepKa COOCHOCTHU

9. MNoaknrwuyeHmne anekTpoobopygosaHuna

9.1. ABurartenu, obuiee o6opyaoBaHme

e Bce 3J'IEKTp0060pyLI,OBaHME AO/KHO YCTaHaB/INBATbCA
KBaJ'IVICbVILJ,VIpOBaHHbIM 3JIEKTPUKOM B COOTBETCTBUU
C MECTHbIMM HOpMaMn U NpaBuiamu.

MNMpeaynpe>xxaeHne

lMepea cHATMEM KPbILKW KJIEMMHOM
KOpPOG6KH M nepesa Ka><kAblM € MOHTa)keM
Hacoca o06s13are/IbHO MOJIHOCTbIO
OTKJIl0YaThb OT Hacoca HanpsHKeHne
nutauus. [IPUHATL MepPbI, NCKJTIOYaroLne
BO3MO>(HOCTb HECaHKLiIMOHNPOBaHHOIro
MM C/TyHaiiHOro NoOBTOPHOI 0 BKJ/IIOYEHHNS
Hacoca.

Bkcnnyaraymsa Hacoca 6e3 3aLuThbl
a/leKTpoABHrartesisi oT nepekoca ¢as,
neperpy3km u Hegorpy3Ku, MNoHM>XeHHOro
M NOBbILWEHHOIro HanpsikKeHusi NuTaroLen
cetu 3anpeujeHal! HesbinosHeHne
AaHHOro yCJ/I0BUS AABJIIETCSA HapyLleHNeM

yC/10BMH 3KCnlyaTaymm Hacoca, u
rapaHTvs Ha Hacoc npekpauwaertcs. lMpu
aKkcnayataymm Hacoca 6e3 yka3zaHHOMH
3aluTbl BCS1 OTBETCTBEHHOCTb 3a BbIX0A4
M3 CTPOsI Hacoca Bo3Jlaraercsi Ha
KOHEYHOro rnoJsib30BaTteJis.

e O3HaKOMUTbLCS U NPUBECTU B COOTBETCTBUE YCTPOMUCTBA
nycka v 3aWwuTbl OT Neperpy3Kku C AaHHbIMU,
npuBeAeHHbIMU Ha pUpMeHHOW Tabnnuke aBuraTens.
Ans obecneyeHns nNpaBuIbHOM yCTaHOBKM
1 NOAKII0YEHUS HeObXoAMMO cobnaaTh MHCTPYKLMK
npoussoauTens.

e [IBUratenn ¢ KOHCUCTEHTHOM CMa3KOW MOJIHOCTbIO
CMa3bIlBAOTCH B Npouecce NpoM3BOACTBA, UX
AanbHelwasn cMaska He TpebyeTcs, ecnim oHn
yCTaHaB/IMBAIOTCS Cpa3y Xe nocsie noctaBku. Ecnn
ABUraTesib XxpaHuTcsa 6onee wecTn Mecsues, CM. rnaBy
12.1. Cmaska gBuraresis, nepes 3anyckoM gBuraTtenb
HeobxoAMMO cMaszaTb.

10. BeBoa B aKkcniyaTauuio

Bce naaenns npoxoasT NpueMo-cAaTouHble UCTbITaHUSA Ha
3aBoae-nsrotosuTene. [JonosHUTENbHbIE NCMbITAHUS Ha
MecTe YCTaHOBKU He TpebyroTcs.

[nsa 3anycka obopyaoBaHnsa pekoMeHAyeM 06paTUTbCS

B CEPBUCHbIN LeHTp komnaHun Vandjord. Mocne
OANNTENbHOro XpaHeHus (bonee AByX feT) Heo6xoANMO
BbIMOJIHUTb ANArHOCTUKY COCTOSIHUS HAacCOCHOIro arperata
M TOMIbKO NOC/Ie 3TOro NpoM3BOAUTbL €ro BBOA,

B aKcnnayaTaumo. Heobxoanmo ybeantbcs B cBO6OAHOM
xoae paboyero Koneca Hacoca. Ocoboe BHMMaHne
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HeobxoaAnMo 06paTnTb Ha COCTOSSHME TOPLEBOro
YNAOTHEHUS, YNAOTHUTENbHbIX Konel 1 kabenbHoro
BBOAA.

10.1. 3anuBKa

Mepea 3an1mMBKoO¥ Hacoca, rnaBHbIM

o6pa3oM nepep 3a/IMBKOI HacoCcoB

BbICOKOIo gaBJsieHns (paboyee gassieHne
6os1bwe 1,6 Mla), npoBepUTb 3aTsXKKY

raek, KOTopble KpernsiT HMKHUIA

M BepxXHuii kopnyca.

e Hacoc VLS He aBnsgeTcsa camoBCacbiBalOWMM U LOSDKEH
MOMIHOCTbIO 3aMBaTbCA (3aNOAHATLCH XUAKOCTbIO)
nepes nyckom.

e Ecnu Hacoc paboTaeT C KaBUTAUMOHHbIM 3anacoM,
BbINOJIHUTb 3a/IMBKY, OTKPbIB 33A4BWXKY BCaCbIBaloLLEro
Tpy6onpoBoaa 1 3anyckas noToK XXUAKOCTU B KOPMyC
Hacoca. Ha 4aHHOM 3Tane OTKPbITb BO34YXOBOAbI
1 y6eanTbCsl B TOM, UTO BECb BO3JYX BbITECHEH U3
Hacoca XWAKOCTbIO Nepes 3aKpbITUEM.

e EC/iM HAacoc MMeeT BbICOTY BCachiBaHMA, 3anMBKa
[LO/>KHa BbINOMHATLCSA APYTMMKU MeToAaMun. Bo3MoXHble
MeTOoAbl AN 3TOW LUeNin: UCMONb30BaHNe BCAChIBAOLWMX
K/lanaHoB UMM 3XKEKTOPOB UM pyYHOE 3amnosiHeHue
KOprMyca Hacoca W fIHWM BCaca XUAKOCTbHO.

3anpewjaetcs cyxoii xoA Hacoca B HaAgexae,
YyTO 3a/IMBKa Npoun3osigeT cama no cebe! 3ro
HUMARNE| npuBegeT K Cepbe3HOMY MOBPEXAEHNIO

TOopLyeBOoro yrnJyioTHeH1s1 BaJia.

10.1.1. NMoaknwyYeHUe u 3aMBKa CMCTEM
oxsaxkxaeHus (Npu HanNnUunM)

B cnyyae BBOAa@ B aKCrsiyaTaumo Hacoca B UCMNOJTHEHUN
C CucTteMaMm oxnaxaeHmsa HeoxoanMo pyKoBoACTBOBATbCA
peKoMeHaaunamun:

e CMOHTMpOBaTb TPy60NpoBOAHbIE 06BA3KM BCEX CUCTEM
oxnaxaeHus (cM. 6.1. McriosiHeHne Hacoca ¢ CUCTEMOMN
OXJ1aXXAEHNS).

e [loABEeCTM M NOAKNUYNTL OX1aXAAKOLWYH XUAKOCTb
K COOTBETCTBYHOLWMNM BXOAHbIM/BbIXOAHbIM I'Iany6KaM
BCEX CUCTEM BOAAHOINO oxXJslaxXaeHu4.

e [lpoBEepUTb COOTBETCTBME NMapaMeTpoB pacxoaa
M AaBNEHUS B KaXAO0W cucTeMe oxnaxaeHus (CMm.
TpebyeMoe 3HayeHue pacxoja v AaBrieHUsa Ha pabounx
yepTexax, nocTaB/iSEMbIX BMECTE C HAaCOCOM).

10.2. BeaoMOCTb NpeanyCcKOBbIX NPOBEPOK

lNMpeaynpe>xaeHne

U3 coobparkeHnii 6ezonacHocTm
oneparopa Hacoc He AoJDkeH paboraTb

B yCJ/IOBUSIX, OT/INYHbIX OT T€X, KOTOPbIE
yKa3aHbl Ha pupMeHHOol Tabanyke. 3To
MOXKeT NpUBECTH K OTKa3y Hacoca

u TpaBMaM rnepcoHana. [JaHHbie no
Haanexkawjes pabore n Texo6Cy KMBaHUIO
Hacoca M ero HecyLnux KOMMNOHEeHTOB
npuBegeHbl B PyKOBOACTBE.

MNMpeaynpe>xaeHue
3anpewaercs Mmcnosib3oBarb Hacoc VLS
AJ1s1 NPOMbIBKN CUCTEMbI TPY60NpoBOAOB.

Mepen 3anyckoM Hacoca VLS BbIMOMHUTL cneaytowne

npoBepKu:

e Y6eauMTbCs B TOM, YTO BXOAHOW M HamMoOpHbIN
Tpy60npoBOAbl OYNLLEHbI M MPOMbITbI ANS YAaNeHUs
rpsisav U Mycopa nepej 3arnyckoM Hacoca.

e Y6eamTbCsa B TOM, UTO BCE NPOBOAA MOAKJ/IOYEHbI
K ABuraTtento (M ctapTepy) B COOTBETCTBUM CO CXEMOM
3M1eKTPUYECKNX COeANHEHUI N Ban ABuraTens
BpallaeTCs B MpaBU/IbHOM HamnpaB/ieHUN, KaK NoKa3aHo
Ha 3af4HeW naHenu asuraTtens.



e Ecnuv aBuraTtenb XpaHWACH B TEYEHUE ASIUTENIbHOIO

nepuoaa BpeMeHu Mbo A0, MM60 NoCse YCTaHOBKM, CM.

WHCTPYKUMUK Ha ABWUraTeNb nepes TeM, Kak NpuUcTynuTb
K 3anycky.

e [MpoBepuTb HanpsXeHne, dasy M YacTOTy JIMHENHOM
uenu no dupMeHHon Tabnuuke gsuraTtens.

e [POBEPHYTb 3/IEMEHT BPYUHYIO UAN MPU MOMOLLM
WMHCTPYMEHTA AJ15 NPOBEPKM CBO60Ab! BpaLLEHUS.

e 3aTsAHYTb NPO6KM Ha N3MepuUTEeNbHbIX Npubopax

M C/IMBHbIX KpaHaX. Ecnu Hacoc ocHalleH MaHoMeTpamu,

KOHTPOJIbHbIN KpaH A0JIXXeH ObiTb 3aKpbIT, €C/in He
NCMOMb3yeTCs.

e Elle pa3 npoBepuTb COOCHOCTb BaJsiOB ABUraTens
M Hacoca, CM. pasaen 8.4.7. LleHTpupoBaHue MypThbl.

e [IpoBepuTb BXOAHOM WU HAaNOpHbIN TpybonpoBoabl Ha
Hannumne yTeyek, a TakxXe 3aTAaXKy BceX GpaHLeBbIX
6onToB.

e [lpoBEpUTbL BCE MAHOMETPbI U 3aABMXKM Ha BXOAHOM
M HanopHoM TpybonpoBoaax.

10.3. BpaweHue anekTpoaBurartens

3anpewjaercs npoBepsiTb BpaljeHue

npmBojga, noka My Tbl npuBoga M Hacoca

He oTcoegNHEHbI U pU3NYecKmn He

pasaeneHbl. Hecob6roaeHne gaHHOM
MHCTPYKLNN MOXKET MPUBECTH

K cepbe3HOMY MoBpeXX4EeHUI0 Hacoca

M npmMBoOAa, ec/nm BpaljeHne

HenpasuJibHOE.

Mocne NoaoKIYEHNUS N NPOBEPKU YCTAHOBKMU, YTO6bI
yb6eamnTbcs, UTO BCE KOMMOHEHTbI CUCTEMbI (YCTPOMCTBO
OTKJIIOYEHMS, MarHUTHblE NMycKkaTenn, BCnoMoraTesibHble

YCTPOICTBaA M ABUraTeNun) NoAKIOUYEHbl COOTBETCTBYHOLLUM

o6pa3oM, NpoBEPUTbL BpalleHWe ABMUraTeNsa Cleayowmm

obpaszom:

e Y6eauTbCs B TOM, 4TO MydTa OTCoOeaMHEHa, U Ha
MrHOBEHWE noaaTb NMUTaHMe Ha ABUraTesb, YTobbl
MpoBepUTb NPaBUIbHOCTb HaMpaBiieHWs BpalleHus,

yKa3aHHOro CTpesikamu Ha IMTOM Koprnyce Hacoca. Ecau

BpalleHne HernpasuibHOE, MOMEHATbL MecTaMu ABa
npoBoAa Ha kneMMax nyckatens agsuratensa T1 w T2.

e [1nS 3anycKa no cxeme «3Be34a — TPeyrosbHuK»
HeobxoanMo NnpoBEPUTb HanpaB/lEHNE BpallleHUA
aAsuratens ans o6oux TUNOB COeAUHEHUN: U ANS
3Be€3/4bl, W ANnsa TpEeyroabHUKa.

10.4. 3anyck Hacoca

MNMpeaynpe>xaeHne

3anpewaercs 3anyckaTb Hacoc 6e3
yCTaHOBJ/IEHHOIro Ko)Kyxa MyTbl,
cooTBeTCTByloLero Tpe6oBaHnNsIM.

Heco6nogeHmne gaHHOIo npegynpe>xaeHust

MOJXKEeT NpUBeCcTH K TpaBMaM rnepcoHasia.

1. YCTaHOBUTb KOXYX MydTbl Ha YCTPOMCTBA C TMMOKUM
My®dTOBbIM COEAUHEHNEM.

2. Y6eanTbcs B TOM, UTO HAcOC 3anoJIHEH XWUAKOCTbHO.

3. MONHOCTbLIO OTKPbITb KpaH (eC/n eCcTb) Ha MHMK BCaca
M 3aKpbiTb KpaH Ha HanopHoM TpybonpoBsoge.

4. ECnn NPpUMEHNMO, BKJIIOUUTb BHELWHUA UCTOYHUK
noaavn COX Ha ynnoTHeHus Bana.

5. 3anyctutb aBuratens (Hacoc).

6. Cpasy e nocne Toro, Kak Hacoc AOCTUINHET MOJIHOM
pabouyei CKOPOCTH, MAABHO NPUOTKPbITb 3aABUXKY
HanopHoro TpybonpoBoAa 1 OTKPbITb CMyCKHblE
KnanaHbl B BEPXHUX TOYKAX CUCTEMbl. He OTKpbIBaTb
3a4BWXKY HamopHoro TpybonposoAa NOMHOCTbIO, NOKa
cuctema He 6yaeT NOSTHOCTBIO 3aMoIHEHA XUAKOCThIO,
BO3AyX He byaeT BbinyleH 1 He 6yaeT BbINOJIHEHA
npoBepKa Ha Halnmyune yTeyek.

7. Tlocne NOSIHOro 3anoJsIHEHUS CUCTEMbl MOSTHOCTbIO
OTKPbITb 3a4BMXKY HanopHoro Tpyb6onpoBoaa
M 3aKpbITb CMYCKHblE K/anaHbl CUCTEMBI.

8. Ecnin Hacoc oCcHaleH MaHoOMeTpaMn, OTKPbITb
KOHTPOJ/IbHbIE KpaHbl U 3anncaTtb NoKa3aHus AaBeHUs
AN nocneayLlero NCnonb3oBaHus. NMpoeepuTtb
paboune xapakTepPUCTUKMN HACOCa, OHU AOJSIKHbI
COOTBETCTBOBATbL MapameTpaM, yKa3aHHbIM
B 3KCM/JyaTauMOHHbIX XapakTepucTmMkax Hacoca.

9. MpoBepuTb 1 3aNncaTb HanNpsXXeHne, Cuay Toka B amnepax
Ha a3y M MOLHOCTb B KMUIOBaTax Npu Hanmunm
BaTTMeTpa. [ns 3anycka o6opyaoBaHMs peKoMeHayeM
06paTnUTLCS B CEPBUCHBIN LIEeHTP. MNocne AnnTenbHoro
XpaHeHus (bonee AByx neT) HEO6XOAMMO BbINOSIHUTL
AMArHOCTUKY COCTOSIHWS HACOCHOrO arperaTa u ToIbKO
nocsie 3Toro NPon3BOANTL €ro BBOJ B 3KCMyaTaumio.
Heobxoaumo ybeantbcsa B cBO60AHOM Xoae paboyero
koneca Hacoca. Ocoboe BHMMaHMe HeobxoaMMo 0bpaTuTb
Ha COCTOSIHWME TOPLEBOro YNJOTHEHNUS, YNIOTHUTENbHbIX
Konew 1 kabenbHOro BBOAA.

10. OTKpbITb M OTperynMpoBaTtb BOAY Ha OxJlaxaeHue
casibHUKOB (TOPLEBbLIX YMJIOTHEHWA) U NOALIMNMHUKOB.
OTKpbITb 3a4BUXKY Ha Bcace, 3anofIHNTb, MPOrpeTb
Hacoc (Npu TeMnepaType nepekaymMBaeMomn XNAKOCTU
6onee 80 °C). BbinycTuUTb BO3A4YX U MpOrpeTb HAacoc A0
TemnepaTypbl KOpnyca paBHOW TeMnepaType
BcacbiBaeMon BoAbl (MPpON3BOANTb OTKPbITUEM
BEHTUNA BO34YLHMKA Ha Hacoce).

[MpoBepuTb TEMNepaTypy 1 AaBNeHUe NOABOANMON
K Hacocy BoAbl N0 NpnbopaM Ha BCaCbIBaHWUMU.

11. dkcnnyatauums

YcnoBusa akcnnyaTtaumu npuBeieHsl B pasaene
14. TexHu4yeckue gaHHble.

O6opynoBaHue yCTOMYMBO K MOMexaM, COOTBETCTBYOLMNM
YCNOBMSIM Ha3Ha4yeHnsa cornacHo pasgeny 6. Obsiacts
rpuMeHeHus U NpeAHa3HavyeHbl 419 UCMOoIb30BaHNS B
KOMMEpYECKMX U NPOU3BOACTBEHHbIX 30HaX B YC/IOBUSAX,
rae ypoBeHb HaNps»XEHHOCTU 3/1eKTPOMarHMTHOro nons/
3/1eKTPOMArHUTHOIrO U3TyYEHWNS HE MNpeBbIlaeT NpeaesbHo
AONYCTUMBIN.

11.1. NMNpoBepku, BbINOJIHAEMbIE B nNpoLecce
pa6oTbi

1. NMpoBepbTe Hacoc u Tpybonposoa, YTobbl ybeanTbCs
B OTCYTCTBMMU yTeuek.

2. MNpoBepbTe M 3aNUWIMTE NOKasaHWs MaHOMeTpa — 3TO
noHagobuTcs B 6yayLiem.

3. NpoBepbTe 1 3anuwnTe nepenajg AasneHus. Ecnun
nepenaz AaBieHUS HUXE 0XXNAAEeMOro, BO3MOXHO,
ABUraTeNb UCMbITbIBAET CANLIKOM 60MbLUYIO HArpysKy.

4. 3amepbTe noTpebnsemblit TOK 3neKTpoaBUraTens
W CpaBHUTE pe3ynbTaTbl C HOMUHAlbHBIM 3HAaYeHWEM TOoKa,
YKa3aHHbIM Ha dunpMeHHOW Tabnnyke anekTpoaBuraTens.
B cnyyae neperpysku 3akpbiBaniTe 3a4BUXKY/
APOCCEeNbHbIA KNanaH Ha CTOPOHE HarHeTaHus Ao
MOJSIHOrO CHATUA NEperpysKu.

5. MNpoBepbTe cMa3Ky 1M TeMnepaTypy NOAWNMHUKOB.
HopmanbHasa TemnepaTtypa He npesbiwaeTt 70 °C.
MakcuMmanbHas TemnepaTypa 3aBMCUT OT TMMNa CMas3ku,
CMOTpUTE COOTBETCTBYIOLYIO Tabanyky Ha Hacoce.

HemenneHHO 0CTaHOBUTE HAcoC, ecn 0bHapyXeHbl
Kakue-nnbo aedeKkTbl, MOCTOPOHHME 3BYKUN U NOBbILEHNE
HarpeBsa AeTajiei Hacoca. He cneayeT BKAOYaTh Hacoc,
noKa BCE HEUCMPABHOCTU He 6yaAyT yCTPaHEHbI, CM.

15. O6HapyxeHne n ycTpaHeHne HeucripaBHocTes. Ecnu
YCTPaHWTb HEMCNPABHOCTU HEBO3MOXHO, HEMeAIeHHO
coobuwmnTe 06 3TOM NOCTABLUUKY.

BKcnnyataymoHHble MPOBEPKH

BbIMOJIHSIIOTCS M BO BPEMsI 3arnyckKa
Kasahhe| yacoca, u B xoge sKCnyaTayumn Hacoca

B HOPpMaJIbHbIX yCJ/10BUSAX.
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11.2. YacToTa BKJIIOUEHUN

PekoMeHaoBaHHas MakcuMMasnbHasa YacToTa BKJIIOUYEHWUI B Yac
OTHOCUTCA K KOMMNEKTHbLIM HAaCOCaM C aNneKTpoaBuraTesiamMmu.
DTN 3Ha4YeHus YKa3aHbl TOJIbKO B Ka4eCTBE peKkoMeHaauunn.

OT 0 oo 50 kBT

15 nyckoB B Yac. dneKkTpoABuUraTesnb AOKEH 6bITb
OCT@HOBJIEH HE MeHblle YeM Ha 3 MUHYTbI nepej
nepesanyckoM.

OT1 51 oo 100 kBT

10 nycKkoB B Yac. dneKTpoABUraTenb A0XEH 6bITb
OCTaHOBJ/IEH HE MEHbLlUe YeM Ha 5 MUHYT nepes
nepesanyckom.

OT 101 go 315 kBT

5 nyckoB B yac. dnekTpoABuraTenb A0KEH 6bITb
OCTaHOBJIEH He MeHblle YyeM Ha 10 MUHYT nepea
nepesanyckom.

CBbiwe 315 kBT
2 nycka B 4yac.
BbiCOKOBOJIbTHbIE fABUTaTEIN

[Buratenu gonyckawT ABa nycka Noapsii U3 X0/n04HOro
COCTOSIHUS UM OAMH MYCK U3 TOpSYero COCTOSIHUS.
WHTepBan Mexay nocriefyowmMm nyckamm He MeHee
yeTblpex 4acos.

11.3. Pa6oTa cO CHM)XEHHbIM pacxoaoM u/mam
Hanopom

3anyck arperata 06bI4HO NMPOU3BOANTCS MpPU 3aKPbITOMN
3a4BWXXKE Ha BbIXoae.

Mpeaynpe>xxaeHne

3anpewaercs pabora Hacoca 6osiee gByx
MHHYT NPy 3aKPbITOH 3aBHIKKE

Ha HarnopHoM Tpy6onpoBoje.

[onyckaeTcsi NpOM3BOAUTb 3aMyCcK Ha OTKPbITYO
3a[BMXKY, NMpU 3TOM nojaya Hacoca AoJIXHa 6bITb
3apaHee OTperynMpoBaHa Y HaxoAUTbCS BHYTPU
npeanoYTUTENbHOrO0 MHTEpPBana noaau.

Hacoc He fo/IKeH 3KCNyaTUpOBaTbCsl, €C/IN pacxon Huxe
10% oT MakcMManbHOro pacxona, yka3aHHoro

B 3aBOACKOWN Tabsnuke, Unm ecnu 3agBuxka/apoccenbHbIn
KJlanaH Ha HarHeTaHuu 3akpbIT. PaboTa B TakuUx yCNoBUSIX
Bne4éT 3a coboi onacHOCTb NeperpesBa Hacoca. YTobbl
npefoTBpaTUTb BO3MOXHbIE MOBPEXAEHUS, NCNONb3YTE
YCTPOMCTBA 3alMThbl, TAKMe KakK pesie TeMnepartypsbl
XWAKOCTU, penie TemnepaTypbl NOALWNMHUKOB, YCTPONCTBO
KOHTPONA AaB/ieHNs Ha BCacbiBaHUM U T.M.

Ecnu Hacoc 3KCnyaTUpyeTcs CO CHUMXXEHHbBIM HAaMopoM,
pacxoj yBenMuyMBaeTcs, @ NnoTpebieHne 3N1eKTposHeprum
3neKkTpoaBuUraTenem 6oblie, YEM B HOPMASIbHOM pexuMe.
DT0 NPUBOAMT K Neperpesy anekTpoaBuraTens. B Takom
cflyyae cnefyeT NPUKPbITb KJlanaH Ha CTOpoHe
HarHeTaHusl. ECv ycTaHOBNEH aBTOMaTUUECKMiA
ApOCCesbHbIA KnanaH, 3TO BbIMOJIHAETCS aBTOMAaTUYECKMU.

rocTt10272-87

B o60cHOBaHHbIX cnyyaax gonyckaeTtcsa paboTta Hacocos
Npu NOHMXXEHHOW He 6onee YyeM Ha 33,3% yacToTe
BpaLlleHus.

12. TexHunueckoe ob6cnyxmBaHue

12.1. Cma3ka gBurartens

lMpeaynpe>xaeHune

3anpewjaercsi BbIMOJIHATH J1l06ble
TexHu4yeckmne paboTbl (3a UCK/TIOYEHNEM
CMa3Ku AgBuratersisi), OCMOTP, PEMOHT UJIN
OYMCTKY pSiiOM C BpaljaroLyuMcsi
o6opygoBaHMeM. 3TO MOXKET NPHUBECTH

K TpaBMaM repcoHasna.

Mepea TeM Kak NPUCTYNUTb K OCMOTPY UM PEMOHTY
Hacoca, yCTpoWCTBa ynpaBieHus NpuBoAaMmn A0SKHbI 6bITb
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nepesefeHbl B nonoxeHne «BblKJ1.», 3abnoknposaHbl
N CHabxeHbl apabikamMu, 4Tobbl NPefoTBPaTUTL TPaBMbI
rnepcoHana rnpwv BbINOJIHEHUN TEXHUYECKNX paboT.

Bcerna cobntoaaTtb MHCTPYKLUMU MPOU3BOANTENS MO CMaske
1 NepuoanYecKku NpoBepsiTb Mac/eHKN U C/IMBHbIE MPO6KK
Ha Hanuuue yTedyek. Ecnn Ha ABUratenb HET UHCTPYKLUMIA
Nno cMaske, peKOMeHA0BaHHY NepuoaNYHOCTb CMasKu
MOXHO MOCMOTPETb B Tabnuue Huxe.

YcnoBusa akcnayatauum
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<1750 A A
37-110 1roa 6 Mec. 3 Mmec.
2132 1 roa 6 mec. 3 Mmec.
>1750 B 6 Mec. 3 Mmec. 3 Mmec.
MOLLHOCTb

PekoMeHAyeMasi NepUOANYHOCTb CMa3KMu
CtaHaapTHbIe YyC/I0BUA

SkcnnyaTauus 8 4 B AeHb, HOpManbHas UnuM HebonbLias
Harpyska, YMCTbI BO34YX, MakCMManbHas TemnepaTtypa
OKpy>xatoLlen cpeabl HMXxXe 38 °C.

TaXxenble ycnosus

HenpepbiBHaa paboTa c TeueHne 24 4yacoB, yaapHble
Harpysku nnv snbpaumm, HegocTaTouYHAs BEHTUNALMKS,
TeMnepaTypa oKkpy>atLien cpeabl 38-66 °C.

MpepenbHO TAXENble yCNOBUSA

HenpepbiBHasa paboTta, cunbHble yaapbsl unu subpauyus,
rpa3b M Mblfib B BO34YyXe, NpeaenbHas Temnepartypa
OoKpyXatouien cpeasbl.

e [1na cMa3ku gBuratens B npouecce paboTbl nam BO
BpeMS 0CTaHOBa CHATb NpobKy CMa3oyHOro oTBEepCTUS
(ecnu nMeeTca) n NpobKy 3aIMBHOM FOPJIOBUHDbI
MacneHku. CMa3biBaTb YANCTOW CMa3KoM A0 Tex nop,
noka cMasKa He NMosiBUTCS B C/IMBHOM OTBEPCTUM UMW Ha
Bany ABuratens.

e 1ns 60NbLUINHCTBA MasIOMOLLHbIX ABUraTeNemn, B KOTOPbIX
NCNOMb3YTCS NOALWMUMHUKN, FEpMETU3NPOBaHHbIE Ha
BeCb CPOK CNyX6bbl, CMaska He TpebyeTcs.

e B Tabnuue «PekoMeHAOBaHHas NnoalMNHUKOBaAs CMa3ka
ANs ABUraTenen n HacocoB» B pasgene 12.2.1. Cmaska
KOHCUCTEHTHOM CMa3Kor nepevyncieHsl
pekoMeHAOBaHHblE TUMNbl CMa3KW ANSa ABUraTens
M Hacoca. Bce 3Tu Tunbl 665N TLWATENBHO NPOBEpPEHbI
M MO BO3MOXHOCTW A0JIXXKHbI MCMNO/Ib30BaTbCS.

12.2. Cma3ka Hacoca

Hacoc noctaBnsieTcsl He 3ano/IHEHHbIM XUAKOW CMa3KOWN.
Mepen 3anyckoM Hacoca HeEO6X0AMMO 3a7UTb Macsio

B KOPMyC NOALWMNMHUKA M y6eanTbCs, YTO YPOBEHb Macsa
AOCTUI COOTBETCTBYIOLWEN METKN MacnoyKasaTens.

MNMpeaynpe>xaeHue

Pa6ora ycraHoBku 6e3 cooTBeTCTByloLeH
CMa3KHN MOXKEeT NpuBeCTH K neperpeBy
nogLwunIinHNUKOB, OTKa3y NMNoAgLWAUIMHNUKOB,
3aefaHMNIO Hacoca M pakTuyecKkomy
paspywieHno obopyaoBaHus, YTO
npuBoANT K TpaBMaM riepcoHasna.

Hacocbl VLS ocHalleHbl NoALWNMHNUKaMKN, KOTOpble MOryT
CMa3blBaTbCA KOHCUCTEHTHOM CMa3KoW UM MacisHON
CMa3KoMn.

Pecypc noalWMNHNUKOB KayeHUsl COCTaBsSieT HE MeHee
17500 yacoB npu paboTe B npeaenax A4onNyCcTUMOro
paboyero gvana3oHa XxapakTepUCTUKMN Hacoca.



12.2.1. CMa3ka KOHCUCTEHTHOMN CMa3KoMn

MoAWNNHNKM C KOHCUCTEHTHOWM CMa3KolM CMa3blBalOTCA Ha
3aBoje nepej oTrpy3Kon. NepBoHayanbHO 3anosiHeHHas
CMaska npurogHa B TeyeHue roga nnu 2000 vyacos
HOpMasibHOM paboTbl B 3aBMCMMOCTU OT TOFO, YTO 3aKOHUYMTCSA
nepsbIM. [10 UCTEUEHUM 3TOr0 BpEMEHN Heo6Xx0AMMO
BbINOJIHATb CMa3Ky B COOTBETCTBUM C rpacMKOM CMasKM.

PekoMeHAoOBaHHasa NOALWMUMHMKOBAA CMa3ka As
ABUraTenem n HacocoB:

U3srorosutenb Cma3ska
KYODO YUSHI MULTEMP SRLY
Shell Gadus S2 V22029
SKF LGHP 2V
Exxon Polyrex

SRI grease NLGI 2
Chevron Black pearl NLGI 2
Philips Polytac
Texaco Polystar RB

1) Mapka, ucnosib3yemas Ha 3aBoje.
TexHUYEeCKne XxapakTepUCTUKU CMa3Ku

06s13aTeNnbHO MCNOJIb30BaTb CMa3Ky B COOTBETCTBUM CO
cneayowmmMn KpUTepusiMn:
e Knaccudukaums cmazok no NILGI (CLUA):

Knacc 2 nau knacc 3.

e BaskocTb: HMxe 40 °C, 26-150 cCr.

e [lnana3oH TemnepaTyp: HenpepbiBHas paboTa oT —-40 Ao
+150 °C.

BbinosHeHWe onepauuin cMa3kun
1. CHATb Npobky (Mo3. 1) ¢ KpbIWKK NOAWNNHUKE A5

cnvBa oTpaboTaHHOM cMasku 1 Npobky (no3s. 3) ans
BMycKa Bo3ayxa.

2. icnonb3oBaTb CMa304HbIl WNpuUL AN gobasneHns
CMas3ku U3 MacnieHku (No3. 2), COOTBETCTBYOLLEE
pobaBnsieMoe KONMYECTBO CM. B Tabnuvue TeEXHUYECKNX
paboT, NnpyBeAEeHHON BbiLLe.

3. MocTaBuTb Npobku (no3. 1, 3) Ha MecTo Nocsie CMasKwu.

CMa304HbIN Wnpuy,

Puc. 38 KoHCTpyKUMSA NOALWMUMHUKA C KOHCUCTEHTHOMN
CMa3Komn
3aMeHa cMa3kKu

3aMeHATb cMa3ky yepes kaxable 10000 yacoB paboThl
Wnu pas B ABa roja.

1. CHATb KPbIWKW NOALWMNMHMKA C HAacoca.

. YoanuTb cTapylo cMasky.

. TWwaTeNbHO OYNCTUTbL KPbIWKN MNOAWNMHUKA.
. 3aN0NHUTb NOALNMHUK HOBOW CMa3KoM.

u A W N

. [MocTaBuTb KPbIWKWN NOALMNMHUKA Ha MECTO
B COOTBETCTBUU C UHCTPYKUNAMU MO MOHTAXYy.

()]

. 3anUTb CMasKy M3 CMa304HbIX HUNNenen (nNos. 2)
(konnMuyecTBO CMa3kn CM. B rpadunke TeXHUYECKOro
obcnyxmnBaHus).

7. 3anyCTuUTb HAacoOC Ha KOPOTKWI Nepuoj BpeEMEHMU
HEeCKO/NbKO pas Ana pacnpeaeneHns cMasku no
noAawmnnHMKam n Bo nsbexaHue neperpesa CMasKu.

HE ncnosib30oBartb n36bITOYHOE KOJINYECTBO
cMa3sku. Canwkom 60s1bLIoe KOJINYEeCTBO
CMa3Ku MOXKET Bbi3BaTb rNeperpes

U npe>xaeBpeMeHHbI 0TKa3 NoALWMNIMHNKA.
MponsBoagnTe 1M NOZLWMNMHNKOB
PEKOMEHAYIOT 3aroJIHATb HUXKHIOK YacTb
nogWwuUunHUKa cMa3kon Ha 1/3.

12.2.2. Cma3ka Maciom

Onsa Tex HacocoB VLS, KOTOpble 3aKka3aHbl

C NOALMMHMKAMK C MacnsiHOW cMa3Kol, 06s3aTenbHO
cobnoaeHne perynspHoro rpadumka 3aMmeHbl CMa3Ku.
Hacocbl ¢ NoALWNMHUKAMN C MacsisiHOM CMasKo, CM.
puc. 39, ocHalleHbl Mpo3payHbIM pe3epByapom (no3. 1)
(NOCTOAHHbBIN YpOBEHb Macsa) Ha KpbllWKe NoALWNMHUKA
(no3. 2), KOTopbI NOAAEPXMBAET YPOBEHb Macsna Ha
LLeHTpanibHOW OTMEeTKe HMXXHero noawmunHuka. MNpu
Heob6xoANMOCTN 0O6HOBUTbL Macsio, NogaBaeMoe

B MacC/isHbIi pe3epByap NOCTOSSHHOIro ypoBHS. Ans
3anosiHeHns CHATb pe3epsyap (No3. 1) n 3anosHUTb ero
MacsioM. MNMocne 3anofHeHMs MacioM yCTaHOBUTb
pe3epByap B paboyee nonoxeHue.
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Puc. 39 KoHCTpyKUMS NOALMMHUKA C MAC/SIHOM
cMasKon

Mocne nepsbix 100 YyacoB paboTbl Macso HeobxoanMo
NOMeHATb. [N 3aMeHbl Macfia CHATb CIMBHYO NPO6KyY
B HUXHENM YacTu Kopnyca noagwunHuka (nos. 2). MNocne
cAnBa Macna npoMbITb GUTUHIU U 3aAUTb Macno
COOTBETCTBYIOLWEN Mapku, Bbibpas 13 Tabanubl HUXe.
Mocne nepBol CMEHbl Macsia OHO AOJIXKHO 3aMeHATbCSA
cHoBa 4Yepe3 2000 yacos paboTbl, 3aTEM Yepes Kaxable
8000 yacoB paboTbl UM pas B roa.

Cnucok PEKOMEHAOBAHHbLIX CMa304HbIX Macen

N3rotosurtesnb

Mapka macna

Standard Qil Company

Mobil DTE Oil Medium

Shell Oil Company

Shell Morlina Qil S46

Cma3ka fosnkHa oTeeyaTb TpeboBaHuam ISO VG46 npu
HOpMaJsibHbIX TeMnepaTypHbix ycrioBusx (0-60 °C),

B C/llyyae ocobbixX yCnoBui cnefyeT cBA3aTbCs

c komnaHwmen Vandjord.

12.3. CanbHuKOBOE yNJIoOTHEHMe BaJsia. CMa3ka
BOAOM
CanbHuUK BCeraa AoKeH NoCTaBAATbCA C NCTOYHMKOM
YNCTOW, CBETNOM XMUAKOCTU ANS NPOMbIBKM U CMa3Ku
CaslbHUKOBOW Habueku. lns co3gaHus onpeaeseHHoro
HanpaB/ieHMs MOTOKa OT CajibHUKa BHYTPb Kopnyca
Hacoca TpebyeTcs 4OCTATOUYHbIN 06BEM YNIOTHSOLWEN
Xuakoctu. Tpybonposoa, Npoxoasilmii oT
HarHeTaTeNbHOM KaMepbl Hacoca A0 CalbHUKa,
noctaensieTcs ¢ Hacocom VLS no TpeboBaHuio.
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12.4. O6cny>kmBaHue casibHUKOBOIO
YynJ/IOTHEHUA

CanbHUK AOMXKEH 3aN0NHATLCS CBeEXel HabuBkol nepen
nepBOHa4YabHbIM 3aMyCcKOM, MOC/ie peMOHTa Hacoca

N B C/lyvae ypesMepHoun yTeuku. Kaxabln pa3 npu 3ameHe
CaNlbHMKOBOW HabnBkM HEO6XO0AMMO OCMATpMBaTb BTY/KM
Bajsia Ha HaJnyme U3Hoca, LWepoxoBaTOCTU U NCTUPaAHUSA
W, Npn Heob6Xo0ANMOCTU, 3aMEHATb UX Ha HOBbIE.

Mpu nycke Hacoca yepes calbHUKOBOE YNIOTHEHNE
OOJ/KHO npoTekaTb npuMepHo 40-60 kanenb B MUHYTY.
MocTeneHHO CO BpeMeHEeM KanesibHas Te4b YMEHbLUNTCS.
Ecnn kanensHas Teyb yBennynsaeTcs Bo BpeMs paboTbl
Hacoca, TO CallbHUKOBY HabuBKy Heobx0aMMO
OTperynnpoBaTb, 3aTArnBas NpPUXUMHy ckoby. Ecnv npu
3aTArMBaHUM NPUXMMHOM CKOBbI TeYb NpoAoIXKaeT
yBEINYMBaTbCs, TO CallbHUKOBYIO HabnMBKy Heob6xoaMMo
3aMeHUTb.

13. BbiBOA M3 3KCMJlyaTaumm

13.1. OcTtaHoB Hacoca

e Mepen 0CTAaHOBOM Hacoca BCeraa 3akpbiBaTh 3aABUXKY
HanopHoro Tpy6onposoaa. MaaBHO 3aKpbiTb 3a4BUXKKY
ANA NpefoTBpalleHns rMapaBaMyecKkoro yaapa.

o OTKNHOUYNTb NUTaAHUE ABUraTens.

13.2. KpaTtkoBpeMeHHbII OCTaHOB

e Ha HOYb MM Ha Nepuoabl BPEMEHHOr0 OCTaHOBA, Koraa
HeT 3aMOPO3KOB, HAaCOC MOXeT OCTaBaTbCs
3anoJIHEHHbIM XWAKOCTbIO. Mepes NOBTOPHbLIM 3aMyCcKoM
y6eaunTbCs, 4To HacocC 3anuT.

o 119 KPaTKOBPEMEHHbIX OCTAHOBOB WM/ HaCTbIX
OCTaHOBOB BO BPEMSi 3aMOPO3KOB, HE06X0AMMO
noAAepXmBaTh ABUXKEHME KUAKOCTU BHYTPU Kopryca
Hacoca WM HarpeBaTb HAaCOC CHapPYXu AN
npefoTBpaLLEHMS 3aMepP3aHUS.

13.3. OcTaHOB Ha NPOAO/HKUTENbHbIN Nepuon

e B cnyyae oCcTaHOBa Ha NPOAO/IKUTENbHbIN Nepuoa unm
OTCEYKM Hacoca A NpoBeAeHUS TeXHUYECKNX paboT
3aKpbITb 3aABWMXKY HanopHoro Tpybonposoaa. CHATb
npo6KKM CO CMBHBIX U CMYCKHbIX KPaHOB, ecnn TpebyeTcs,
W CNUTb XWAKOCTb M3 CAMpPasnbHOro KOoXyxa Hacoca.

e ECnin B Te4eHue NpoAo/IXNTENbHbIX OCTAHOBOB
cy4arTcs 3aMOpPO3KUM, HEOHXOAMMO MOMHOCTbLIO CNTb
XWAKOCTb M3 Hacoca W NpoAyTb BCE KapMaHbl U KaHarbl,
Mo KOTOPbIM MPOXOANT XUAKOCTb, CXKAaTbIM BO34YXOM.
[Ons npepoTepalleHns 3aMep3aHuns XUAKOCTU B Hacoce
Tak>Xe MOXHO MCMo/Ib30BaTb aHTUDPU3.

e Pa3 B MecsL NpoBopayMBaTtb Baa pyKou (MM C MOMOLLbIO
AOMOSIHUTENbHbBIX CPEACTB) ANS CMa3KW NOALWMMHUKOB
ANS NpefoTBpaLleHUss OKUCIEHUS U KOPPO3UUN.

e Ecnu umetoTcsi, cobnoaath pekoMeHaaunm
Npou3BOANTENS MO XPaHEHUIO.

14. TexHn4YeckKue gaHHble

Mopava: ot 30 go 25000 M3/u.

Hanop: ot 10 go 250 m.
dnekTpoasuratens, P2: 2,2 no 2500 kBT.
NMepekaunBaeMbie KMAKOCTHU

Hacocbl VLS noaxoasaTt ANns nepekavymBaHus
NIerkonoABMXHbBIX, YNCTbIX, HEArpeccmBHbIX

1N HEeB3pPbIBOOMACHbIX XWAKOCTEN, He coAepX)aLunx
TBEPAbIX UNU AJIMHHOBOJMIOKHUCTbLIX BKAOYEHWUN. [0
BOMPOCY MCMOJIb30BaHNA Hacoca A1 NepekavymBaHms
APYTUX XUAKOCTEN CBAXUTECH CO cneumanncTamMmm
komnaHum Vandjord.

MakcmnManbHasa TemnepaTypa XWAKOCTM cocTaBnseT
105 °C, ecTb MCNONHEHNSA C TeMNepaTypom
nepekaympaemomn xumakoctn go 150 °C.
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TeMnepaTypa OKpy>KaroLwei cpeabl M BbICOTa Haa
ypoBHeM Mops

TeMmnepaTypa oKpyXatLlern cpeibl U BbICOTa YCTaHOBKM
Haj yPOBHEM MOpPS ABASIOTCA BaXHbIMK hakTopamu,
BAVSAIOLWNMN Ha CPOK CNyX6bl 31eKTpoaBuUraTens, Tak Kak
OHW OKa3blBalT BO3AENCTBME Ha pecypC NOALNMHNKOB

1 n3onsaumnto Kopnyca.

TeMmnepaTypa OKpyXallLen cpeabl He A0XKHa NpeBbiwaTth
40 °C.

Ecnn TemnepaTypa okpy>atuwen cpeabl npesbiwaeT 40 °C
WU eCNv 3NeKTpoABuUraTenb YCTAaHOB/IEH Ha BbiCOTE
6onee 1000 M HaZ YpOBHEM MOpPS, HEMb3S
3KCMN/lyaTUpoBaTb 3/1IEKTPOABUIaTesb C MOSTHOM Harpy3Komn,
TaK Kak oxjlaxaarllas cnoCobHOCTb BO3AyXxa yxXyAllaeTcs
M3-3a ero HU3KOW MJOTHOCTM!.

B Takux cny4yasix Heo6xo4MMO MCNONb30BaTh
anekTpoaBuraTenb C 6onbluel BbIXOAHOMW MOLLHOCTbIO.

P1
[%]
100 —
90 ~
80 S~
70 B
60
50

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

T T T
1000 2250 3500 m

Puc. 40 CooTHOLWeHMe Mexay MOLWHOCTbIO ABUraTens
(P2) n TeMnepaTypoli OKpyXatoLen cpesbl

Mpumep

Ha puc. 40 nokasaHo, 4TO Harpy3Ky asieKTpoaBuratens
Heo6XxoAMMO CHU3NTL A0 88 %, ecnun BbiCOTa YCTaHOBKMU
Ha4 ypoBHeM Mops cocTasnseT 3500 m.

Mpun TemnepaType okpyxatuwen cpeabl 70 °C Harpy3ka
3N1eKTpoABMraTeNnst AO/MKHaA 6bITb MOHMXKeEHa A0 78 % oT
HOMWHaNbHOWN BbIXOAHOW MOLLHOCTU.

AaBneHue

MakcumanbHoe paboyee faBneHue:

e 1,0 MMa (HOMWHanNbHbIM Hanop <75 m)
e 1,6 MMa (HOMWHanNbHbIN Hanop >75 m).
MuHuManbHoOe gaB/sieHne Ha Bxoae

MuHMManbHoe AaBsieHne Ha BXOAEe A0/DKHO
COOTBETCTBOBATb XapakTepuctmke NPSH Hacoca nnwoc
3anac HafexHocTu He meHee 0,5 M Hanopa.

Pacxop
MuHMManNbHbIA pacxopn

3anpeLLaeTcs 3KCNIyaTMpoBaTb HACOC NPU 3aKPbITOM
BbIMYCKHOM KJlarnaHe, NoCKO/IbKY 3TO MOXET MPUBECTU

K MOBbILLEHUIO TeMnepaTypbl 1 06pa3oBaHMIO Napa B Hacoce.
DTO MOXET MPUBECTU K NMOBPEXAEHMIO Bana, 3po3uu
paboyero Kosieca, COKpaLLEHUIO pecypca NOALWNMHNKOB,
CafIbHUKOB C YMIOTHUTENbHBIMU KOJIbLLIAMU MW TOPLIEBbIX
YNOTHEHWI Bana m3-3a Hanps>XKeHUs uam sMbpaumm.

MakcumanbHbIA pacxopn

MpeBbllleHNe MAaKCUMaSIbHOrO pacxoda MOXeT Bbl3BaTb
KaBMTaUMIO U MeperpysKy.

Mpeaynpe>xaeHne

B 3aBUCMMOCTHU OT KOHKPETHO#
KOMMOHOBKM Hacoca M tuna
yCTaHaB/IMBaeMoro 3J/1eKTpoABuraressi
ypoOBeHb 3ByKOBOIro AaBJIeHNsI Hacoca
MoskeT 6biTb Bbiwe 70 b (A).
Heo6xoamnMo ncnonb3oBatb
c/1yxo3alMUTHbI€ NPpUcrnocobsieHmns npm
pabote B6/113u 3KCnyaTupyeMoii
yCTaHOBKM.



[JonycTumble aecTByOWME Ha pslaHLbl HACOCA CUJIbl U MOMEHTbI. BcTaBuTb Tabnuuy

GB/T 5656—2008/ISO 5199:2002

N (N:-m)
DN
F, F, F, P> M, M, M, Mt

25 750 700 850 1300 600 700 900 1300
32 900 850 1050 1650 750 850 1100 1600
40 1100 1000 1250 1950 900 1050 1300 1900
50 1500 1350 1650 2600 1 000 1150 1400 2050
65 1850 1700 2100 3300 1100 1200 1500 2200
80 2250 2050 2500 3950 1150 1300 1600 2350
100 3000 2700 3350 5250 1250 1450 1750 2600
125 3550 3200 3950 6200 1500 1900 2100 3050
150 4500 4050 5000 7850 1750 2050 2500 3650
200 6 000 5400 6700 10450 2300 2650 3250 4800
250 7450 6750 8350 13050 3150 3650 4450 6550
300 8950 8050 10 000 15650 4300 4950 6050 8900
350 10450 9400 N 650 18250 5500 6350 7750 11400
400 11950 10750 13300 20850 6900 7950 9700 14300
450 13450 12100 14950 23450 8500 9800 11950 17600
500 14950 13450 16600 26050 10250 11800 14450 21300
550 16450 14800 18250 28650 12200 14050 17100 25300
600 17950 16150 19900 31250 14400 16600 20200 29900

15. O6Hapy>XeHne n yCTpaHeHUe HEUCNPABHOCTEN

NMpu3Hakn HEUCNpaBHOCTH

Koa npnuumHbl

Hacoc He noaaeT XWAKOCTb Npw 3anycke.

1*¥2*¥3*Q*F5XE*7X8*¥Q*10*11*%14*16%17*22*23*24*34

Hacoc npekpalyaeT noaady XWAKOCTU Mocse 3anycka.

2XHYPREGKRERT7KGHRORI0*11*12%13%22%23%24*34

Hacoc neperpeBaeTcs uav npexkpawaeT nogady xXuakocTu.

1%3%9*10*11%21%22%27*29%30*31*33*34*40%*41

HepoctaTouHbI pacxoa.

2¥3XQREXEXT7XGRO*10*11*14*16%17*20*21
*22%23%24*25%26*34

Ype3mepHbIli pacxoa.

15*18*20*34

CNVLWKOM HU3KOE AaBJ/ieHMe HarHeTaHus.

4*%14*16*18*20*22*%23*24*25%26*34

CyliecTBeHHas yTeuka yepes yrnjoTHEHME Bana Uiu
ypesMepHas yTeuyka yepes CasibHuK.

27%28%29%30%*33*34*35*36*39*41

MpeXxaeBpeMeHHbI U3HOC CcaslbHWKa UKW YNJIOTHEHWS Bana.

12*13*27*28%29%30*33*34*35*%36*37*38*39%41

Onsa paboTbl Hacoca TpebyeTcs camwkom 6onblias
MOLLHOCTb.

15%16*18*19*20%23*25*27*28*31*33*34*35*37*38%44

Hacoc pa6oTaeT c nepe6osMmn 1 LWyMHO.

2¥JRAXGHREHRT7HBHRORI0*11*¥15%17*18%21%23*24*27*28*29*
30*31*%32*33* 34*%40*41*42*45%46

Meperpes 1 NpexaeBpeEMEHHbIN 0TKa3 NOALWMNHUKOB.

27*28%29*30*31*32*33*34*40%41*42*43*44*45%46

BO3MOX>XHbl€ MPUYUHDI

1. He NOoNHOCTLIO BbiNyLeH BO34yX U3 Hacoca.

2. JInHna Bcaca Hacoca He NOSIHOCTbIO 3anosiHeHaA.

3. [JonycTuMbI KaBUTaunoOHHbIN 3anac NPSHR,
TpebyeMblil Ha BcacbiBaHMK Ansa paboTbl Hacoca,
C/IMLLKOM BbICOKWUI, WX pacrnofaraeMblii 4ONYCTUMbIN
KaBUTaUMOHHbIN 3anac NPSHA Ha BcacbiBaHWUM Hacoca,
CyLLeCTBYHOLWMIA B pacCMaTpMBaeMoi CUCTEME,
C/IMLLKOM HU3KUNA.

4. NepekaymBaeMas XUAKOCTb COAEPXUT CIMLLIKOM MHOIO

BO34yXa WUAW rasa.

. B nuHuKn Bcaca nmeroTca BO3AYLWHbIE KApMaHbl.

. B nuHuto BCcaca cnyyariHo nonasn BO34YyX.

. B Hacoc uepes ynnoTHeHMe Bana nonan BO3ayX.

. Bxoa nuHun Bcaca HeAOCTaTOYHO MOrpPyXeH.

. 3aABM>KKa HanopHoro Tpybonposoaa 3akpbiTa Uan
TOJIbKO YaCTUYHO OTKPbITa.

10. CeTyaTbIin GUNLTP Ha Bcace 3abuT rpsA3bto Uu
MYCOpOM.

O 00 N O U

11. BcacbiBaowWwmnin kianaH 3abuTt nnm MeHblue
HOMWHAaNbHOro pa3Mepa.

12.Ha ynnoTtHeHus Bana nogaetca Mmano COX nnu He
nopaetcs Boobue.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24,

PacnpenenuTenbHoe KObLO pacrosfioXXeHo He
HaNpoTMB BX04a NPOMbIBOYHOIO Tpy60MNpoBoAa, YTo
COKpallaeT NoTOK XUAKOCTH.

YacToTa BpalweHus npusoja Hacoca C/INLIKOM HU3Kas.

YacToTa BpaleHusa npuBoAa Hacoca C/INLWLKOM
BblCOKas.

HenpaBunbHoOe BpalleHue Bana Hacoca unun paboyero
Kofieca, yCTaHOBJIEHHOrO B 06paTHOM Hanpas/ieHUu.

MonHbIM Hanop ycTaHOBKW (NpOTUBOAAB/IEHME) BbILLE,
YyeM HOMWHAabHbIA NMOJHBIN Hanop Hacoca.

MoNnHbIN HanMop yCTaHOBKKU (MPOTUBOAABNIEHNE) HUXE,
YyeM HOMWHabHbIN NOMHbLIA HaNnop Hacoca.

MNOTHOCTb NepekavynBaeMon XXNMAKOCTU OTIMYaeTCcsa oT
TOW, KOoTOpas 6blna ykazaHa npu NOoKynKe Hacoca.

Bsi3koCTb NnepekaymMBaeMon XMAKOCTU OTIM4aeTcst OT
TOW, KOTOpas 6blna ykazaHa nNpu NoKynKe Hacoca.

Hacoc paboTaeT CO C/IMLWKOM HU3KUM PAacXOA0OM
(3aaBWKKa HanopHoro Tpy6onpoBoaa MOXeT 6biTb
C/IVLIKOM CUJTbHO MPUKPbITA).

Ecnun Hacocbl paboTatoT napannensHo,
XapaKTepPUCTUKN Hacoca MOryT He NOAXOAUTb ANs
napannensHon paboTbl.

Pabouee koneco moxeT 6bITb 326UTO MyCcOpOM.
Pabouee koneco MoxeT BbITb NOBPEXAEHO.
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25.

26.

27.

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.
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KoMneHcauunoHHble Kofbla Koprnyca u paboyero
KoJieca MoryT 6bITb Ype3MeEPHO U3HOLLEHBI.

MOXeT 6bITb BHYTPEHHSIA yTeuka Mexay
HarHeTaTesibHbIM U BCACbIBAOWMM OTCEKaMM
B pe3sysbTaTe NoBpeXAeHUs BHYTPEHHEN NpoKaaaKu.

MoxeT 6bITb HECOOCHOCTb C Ba/sIOM Hacoca.
Ban moxeT BVI6pVIpOBaTb Mn3-3a TOro, 4YTo NOrHyT.

Hacoc moxeT paboTaTb HEPOBHO M3-3a
HecooTBeTCTBYlOLWelN 6anaHCMpoOBKM paboyero Koneca.

Ban moxeT He paboTaTb M3-3a HEMpPaBWUJIbHO
noAo6paHHbIX NOALMMHUKOB.

Pabouee koneco MOXeT 3aA4eBaTb BHYTPEHHIOK YacTb
Kopnyca.

Pasmep 6e€TOHHOM onopbl MOXET 6bITb HEAOCTAaTOUYHbIM
Ans obecneyeHns yCTOMYMBOCTM Hacoca.

MoXeT NPOU30MTU HapyLleHME COOCHOCTU Hacoca BO
BpeMsl YCTaHOBKMW.

Pabouve ycnoBus ycTaHOBKM HE COOTBETCTBYIOT
AaHHbIM, YKa3aHHbIM MPU NOKYMNKe Hacoca.

YnnoTHeHne Bana MoxeT 6bITb HENpaBWJIbHO
YCTaHOBNEHO, UK CaNbHUK Habut HEeNpaBW/bHO.

Ha BTyfiKe Basia MOryT NOABUTLCA PUCKU UNN AMKU
B 30HE CajibHUKa U3-3a rpasuv niaun aGpaBMBHbIX YyacTtumy
B I'IpOMbIBO‘-IHOVI XNAKOCTU.

YpesMepHas 3aTaxKa cafibHMKa MOXeT 3a6/10K1poBaTh
O0TBEPCTUE MPOMbIBOYHOIO TPY60OMPOBOAA, COKpaLLAs
TEM CaMbIM pacxoA YMioTHSIOLWENR KMAKOCTH.

YNAoTHAOWMIA MaTepman MOXeT 3acTPsATb UK
BblAABUTbCSA MeXAY BasioM U HUXXHEWN YaCTbto KOPOBKM
cafibHMKa B pe3yfbTaTe Ype3MepHOro 3asopa Ha
OoMnopHoOW Wwarbe canbHuKa.

TopueBoe ynioTHeHWe Basia MoXeT 6blTb MOBPEXAEHO
n3-3a CyXoro xoza.

MoXeT BO3HMKHYTb Ype3MepHOoe 0CeBOE ycuane
(bokoBas Harpyska) B pe3yfnbraTe HenpaBUbHOM
6anaHcmpoBkM paboyero koseca.

MoAWWNHUKY MOTYyT ObITb N3HOLLEHBI.

MoAWnNHMKN MOryT 6bITb MOBPEXAEHbI BO BpeMS
YCTaHOBKMW, U/UAN BO BpeMS CMa3Kn KOHCUCTEHTHOM
WM MacAsiHOM CMa3KoW B MOALIMMAHUK MOXET nonacTb
rps3b MW NOCTOPOHHME NpeaMeThl.

YpesmepHas cMaska MOXET NPUBECTM K Meperpesy
MOALWNMHUKOB.

HecooTBeTCTBYylOLWasi CMa3ka MOXET NpuUBECTU

K 0TKasy NoAlWnmnHMKa.

MPsI3b MOXET NMonacTb B MOALIMMHUKM Yepes MacsisiHble
YNAOTHEHUS.

B kopnyc nogwunnHMKa MOXeT nornacTb Biara, 4to
npmeBeaeT K O6paBOBaHVII'O p>XaB4yKMHbI B NoALLMNHUKaX.

KpuTepueMm oTkasa sBIsSieTCs NoBbIWEHWe TeMnepaTypbl
noawunHukosB 6onee 95 °C, pe3koe ycuneHme snbpaumm
HaCOCHOW YCTaHOBKMW, yBeNIMYEHNE yTEUYKN Yepes
MexaHuyeckoe ynaoTHeHue Bana 6onee 0,1 n/u.

K KpUTUMUYECKMM OTKa3aM MOXET MPUBECTU:
® HEKOPPEKTHOE 3JIEKTPUYECKOE MOAKIOUYEHME;
e HernpaBubHOE XpaHeHue 060pyAoBaHNS;

® MOBpPEXAEHNE NN HEUCNPABHOCTb 3/1eKTPUYECKON/
rmapaBiiM4yecKon/ MexaHM4YeCcKon CUCTEMBI;

® MOBpEeXAeHMe UM HEUCMPABHOCTb BaXXHENLNX YacTen
obopynoBaHus;

e HapylUueHue NpasBus 1 YCIOBUIA 3KCMyaTauuu,
06CNyXUBaHWS, MOHTaXxa, KOHTPOJIbHbIX OCMOTPOB.

Ansa npepoTBpaleHnsa owmnboYHbIX AEUCTBUN, NepcoHan
AOXKeH H6bITb BHMMATEIbHO 03HAKOMJIEH C HACTOSALWMM
PYKOBOACTBOM MO MOHTaXYy M 3KCMNayaTauuu.

Mpy BO3HWKHOBEHWM aBapun, OTKasa UM UHUMAEHTA
HeobxoAMMO He3aMenIMTENIbHO OCTaHOBUTb paboTy
obopynoBaHunsa n 06paTnUTbCS B CEPBUCHbIN LIEHTP.

16. YTunnsauua msgenma

OCHOBHbIM KpuUTtepuem npenesibHoro COCtodHnsa n3gennd
ABNAETCA:

1. OTKkas 04HOWN UM HECKOJIbKMX COCTaBHbIX YacTeln,
PEMOHT MM 3aMeHa KOTOpPbIX HE NMpeAyCMOTPEHbI;

2. YBenn4yeHue 3aTpaTt Ha PEMOHT N TEXHUYEecKoe
obcnyxuneaHue, NpmBoasLiee K 3KOHOMUYECKOMN
HeuenecoobpasHOCTH 3KCMAyaTaumm.

[aHHoe u3genve, a TakXe y3/bl U AeTanun SOKHbI
cobupaTbCsi U YyTUIN3UPOBATLCS B COOTBETCTBUM

c TpeboBaHMAMN MECTHOrO 3aKOHOAATeNbCTBA B 06/1acTh
3KOJIOMUN.

17. AMnopTep. Cpok cnyxbbl. YcnoBus
rapaHTum

000 «Bananopa Mpynn»

Appec: 109544, r. MockBa,

yn. WkonbHas, A4.39-41.

Ten.: +7 (495) 730-36-55

E-mail: info.moscow@vandjord.com

MpaBuna n ycnosus peanusauuun o6opynoBaHus
onpeaensitoTCs yCNOBUSIMU AOrOBOPOB.

Cpok cnyx6bl o6opyaoBaHusa coctasnset 10 net. Mo
MCTEeYEHUN Ha3HAYeHHOro cpoka cnyxbbl, akcnayaTaums
o6opynoBaHust MOXET 6bITb MPOAOIXKEHA NOC/E NPUHATUS
peleHns 0 BO3MOXHOCTU NPOAJIEHNS AAHHOIO
nokasaTens. JkcnayaTtaums obopyaosaHus no
Ha3Ha4yeHuto, OTIMYHOMY OT TpeboBaHMI HacToALEero
[OKYyMeHTa, He gonyckaeTtcs. PaboTbl Mo NpoAsieHnto
cpoka cnyx6bl 06opyaoBaHMa AOKHbI MPOBOANTCS B
COOTBETCTBUM C TpeboBaHNAMM 3aKoHOAATeNbLCTBa 6e3
CHUXeHUs TpeboBaHWI 6e30NacHOCTU ANS XU3HU U
3[0pOBbA NI0AEN, OXPaHbl OKPY>KaloLehn cpeabl.

FapaHTUMHBbIA cpok Ha obopyaosaHue Vandjord
npekpawlaeTcs nocne ncreyeHns 26 mecsues, cneaywmx
3a MecsiueM nNpousBoAcTBa 06opynoBaHUS.

Moapo6Hble yCNoBUS rapaHTUIHOIrO 06CNyXMBaHUSA
AOCTYynMHbI B pasaene «fapaHTuitHble ob693aTtenbcTBa» Ha
cante www.vandjord.com

BO3MOXHbI TEXHUYECKNE U3IMEHEHUS.



18. UH¢popMauma No yTUIN3aLUUU YNAKOBKMU

O6was nHpopMaumusa No MapKMpoBKe J1Iln60ro TMna ynakoBku, npuMeHsseMoro komnaHueu Vandjord

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

YnakoBO4HbI MaTepuan

HanmeHoBaHue ynakoBku/
BCMOMOraTesibHbIX YNAaKOBOYHbIX
cpeacTB

BykBeHHOe 0603HaueHue
MaTepuasna, U3 KOToporo
u3rotaBsiMBaeTcs ynakoska/
BCNnoMoraTesJibHble YyNaKOBOYHbIE
cpeacTBa

Bymara n kapToH
(rodpupoBaHHbI kKapToH, bymara,
APYroi KapToH)

Kopobku/awmvkn, Bknaabiwm,
NpoKAaAKKW, NOASTIOKKMN, peLleTKH,
dunkcaTopbl, HabMBOYHbBIA MaTepuan

[peBecuHa 1 ApeBeCHble MaTepuanbl
(aepeBo, npobka)

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

60opTuKM, NnaHkm, dpukcaTopsbl

(nonnaTnneH HU3Kown
NAOTHOCTK)

Yexnbl, MEWKW, NIeHKN, NakeTbl,
BO34YLIHO-MYy3blpbKOBas MjaeHKa,
durkcaTopbl

MnacTuk (nonuaTuneH BbICOKON

Mpoknaaku ynioTHUTENbHbIE (M3
NIEeHOYHbIX MaTepuasnos), B TOM ynucie

YNNOTHUTENIbHbIE U3 NEHON1AQCTOB

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

KoMbuHMpoBaHHas ynakoBka
(bymara n kapToH/niacTuk)

YnakoBKa TUNa «CKUH»

C/PAP

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

Mpn HeobxoanMoOCTH, B Lenax pecypcocbepexeHuns n akonormyeckon apdekTnBHOCTH, koMnaHmsa Vandjord moxeT
MCNoNAb30BaTb YNakoBKY M/MAN BCMOMOraTe/bHble yNakoBOYHble CpeACTBa NMOBTOPHO.

Mo pelleHnto U3roToBUTENS yNakoBKa, BCMOMOraTe/ibHble yNakoBOYHblE CPEeACTBa, U MaTtepuasbl U3 KOTOPbIX OHU
M3roTOB/IEHBI MOTYT 6bITb U3MEHEHbI. MPOCKMM aKTyanbHY MHPOPMALMIO YTOUHATL Y U3rOTOBUTENS rOTOBOW NPOAYKLMK,
yKasaHHoro B pasgene 17. Mmrnoptep. Cpok ciyx6bl. YcaoBus rapaHTvy HacToswero MNacnopTa, PyKoBOACTBa MO MOHTaxy
W akcnayaTtauuu. MNpu 3anpoce HeO6X0AMMO yKasaTb HOMeEp NPOAYKTa U CTPaHy-U3roToBUTENs 060pyAoBaHUs.
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Hacoc VLS, ctaHaapTHbIW TUN UCNoJsiHeHuA 1
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Puc. 41 Bup B paspese, CTaHAAPTHbIMA TUMN UCNOHEHUS 1

Cneuudmnauml MaTepuanos

Mo3s. |HaumeHoBaHue petanu
1 Kopnyc Hacoca
2 Kopnyc nogwunnHuka
3 LLlapmnkonoawunnHuk (€ rny6oknMmMum AopoXKaMmm)
4 MpuxumHas ramka
5 KapkacHoe MacnsiHoe ynaoTHeHue (3aTBop)
6 YCTaHOBOYHOE KOJIbLIO NOALMMHUKA
7 Kpbiwka Koprnyca nogwnnHuka
8 BTynka Bana
9 Kpbllwka Koprnyca yniaoTHEHUS
10 CanbHukoBas HabuBka MM MexaHW4YecKoe TOpLueBOoe YNI0THEHne
11 BTynka TopueBoro ynjoTHEHuUS
12 Kpblwka kopnyca Hacoca
13 Pabouee koneco
14 LLlleneBoe ynnoTHeHne paboyero koneca
15 YcTaHOBOYHOE KO/bLO CajlbHMKOBOW HabuBKU
16 Kopnyc ynnoTHeHus
17 Tpybka NpOMbIBKMN YMNIOTHEHUS
18 Konbuo canbHMKOBOW Habusku
19 KpblWwkKa kopnyca ynaoTHeHUs
20 MaHXeTHOoe yrnaoTHEHWE NOoALUMNHKKA
21 Ban
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Hacoc VLS, ctTaHAapTHbIW TUM UCNOJIHEHUSA 2
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Puc. 42 Bupa B paspese, CTaHAAPTHbLIA TUM UCMONHEHUS 2

Cneundukaums matepmanos

Mo3s. |HaumeHoBaHue pgetanu
1 Kopnyc Hacoca
2 Kpblwka Koprnyca Hacoca
3 Pabouee koneco
4 LLleneBoe ynnoTHeHMe paboyero koneca
5 BTynka Bana
6 BTynka canbHUKOBOW Habuekmn
7 Konbuo canbHMKOBOW Habusku
8 Tpybka NpOMbIBKM YNIOTHEHUS
9 YCTaHOBOYHOE KOJIbLIO CalbHUKOBOM HAabMBKM
10 KpbiwkKa Kopnyca ynaoTHEHUS
11 Kopnyc nogwmvnHuka
12 Ban
13 Bpbl3ro3awmTHOE KOMbLO
14 MpuxumHasg ranka
15 CanbHukoBas HabuBka MM MexaHWYecKoe TOpLeBOoe YNI0THEHMEe
16 KpblwkKa Kopnyca ynaoTHeHUs
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Puc. 43 Bupa B paspese, CTaHAAPTHbIN TUN UCNONHEHNS 3

Cneuundukaums maTtepmanos

Mo3s. |HaumeHoBaHue petanu
1 Kopnyc Hacoca
2 Kpbiwka Kopnyca noAWnnHuKa
3 MpuxumHas ramka
4 Kopnyc noawunnHmka
5 WapukonoawmnHuk (C rny6oKMMM AOPOXKKaAMM)
6 YCTaHOBOYHOE KOJIbLO MOALNMHUKA
7 Kpbiwka Koprnyca yrnjioTHEHUS
8 CanbHukoBas HabuBka MM MexaHW4YecKoe TOpLueBOoe YNI0THEHnEe
9 BTynka Bana
10 KpbllWwKa Kopnyca Hacoca
11 BTtynka pabouero koneca
12 LlleneBoe ynnoTHeHne paboyero koneca
13 Pabouee koneco
14 TpybKka NpOMbIBKWN YMJIOTHEHUS
15 BTynka canbHWUKOBOM HabuBKM
16 LUnnuHapnyecknini poaIMKOBbIN NOALWNITHUK
17 MpuxumHasg ramka
18 MydTa
19 Bpbl3ro3awmTHOE KOMbLO
20 MpmxunmHas rarka
21 Kpbiwka Kopnyca ynaoTHEHUS
22 Konbuo canbHUKOBOW Habueku
23 YCTaHOBOYHOE KOJbLIO CalbHUKOBOM HAabUBKM
24 Ban
25 OcHoBaHue
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Hacoc VLS, ctTaHAapTHbIW TUN UCNOJIHEHUA 4
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Puc. 44 Bwupa B pa3spese, CTaHAAPTHbLIA TUN UCNONHEHNS 4

Cneundukaums matepmanos

Mo3s. |HaumeHoBaHue petanu
1 Kopnyc Hacoca
2 KpbllwKa Kopryca Hacoca
3 Pabouee koneco
4 LLleneBoe ynnoTHeHue
5 Ban
6 Kopnyc ynnoTHeHus
7 CanbHukoBas HabuBka MM MexaHW4YecKoe TopLueBoe YNI0THEHMe
8 KpbllWwKa Kopnyca ynaoTHeHUs
9 BTynka Bana
10 Kpbiwka Kopnyca noAWwnnHuka
11 Kopnyc nogwunHuka
12 MoawmnHmnk
13 KapkacHoe MacnsiHoe ynaoTHeHue (3aTBop)
14 MydTa
15 OcHoBaHue aBuratens
16 Tpybka NpOMbIBKMN YNIOTHEHUS
17 Kopnyc nogwnnHnKa CKOMbXEHUS
18 KpbllWwKa Kopnyca NoALNMHUKA CKOMbXEHUS
19 MpmxnmHas rarka
20 BTynka noAlWMNHUKA CKOMbXEHUS
21 MoAWNNHNK CKONBbXEHUS
22 BTynka Bana
23 KosnbueBoe ynaoTHeHne
24 OcHoBaHue
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Hacoc VLS, ctaHAapTHbIMA TUN UCMNOJIHEHUA 5

Puc. 45 Buja B pa3pese, cTaHAAPTHbLIA TUMN UCMONHEHNSA 5
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Cneundukaumsa matepmanos

Mo3. |HamMmeHoOBaHMe geTanm
1 Kopnyc Hacoca
2 KpbilwKa Kopnyca Hacoca
3 Cuctema oxnaxaeHnsa ynaoTHEHNS
4 LLleneBoe ynnoTHeHue
5 Pabouee koneco
6 BTynka Bana
7 MexaHn4yeckoe TopLeBOe YyNJO0THEHNE
8 KpbllWwKa Kopnyca ynaoTHeHUs
9 MoawmnHmnk
10 TennoobMeHHUK
11 MoawmnnHmnk
12 BpbI3ro3alinTHOe KOsbLO
13 Ban
14 BTynka TopueBoro ynjoTHeHus
15 Kopnyc ynnoTHeHus
16 [JaTunk TemMnepaTypbl
17 KnanaH ansa perynanMpoBaHus pacxoaa
18 Pacxogomep
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Hacoc VLS, ctaHAapTHbIA TUN UCMNOJIHEHUNA 6
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Puc. 46 Bupa B pa3pese, CTaHAAPTHbLIN TUN UCNONHEHNSA 6

Cneuundmkaumna matepuanos

Mo3s. |HaumeHoOBaHue petanm
1 Kopnyc Hacoca
2 KpblWwKa Kopnyca Hacoca
3 Cuctema oxNlaxaeHns ynaoTHEHNS
4 LLleneBoe ynnoTHeHue
5 Pabouee koneco
6 BTtynka pabouero koneca
7 BTynka Bana
8 MexaHun4yeckoe TopLeBOe YN/I0THEHNE
9 Kpbllwka Koprnyca ynaoTHEHUS
10 MoAWwnnHUK
11 TennoobMeHHNK
12 MoawmnnHmnk
13 Bpbli3ro3awmMTHOE KOMbLO
14 Ban
15 [JaTunk TemnepaTypbl
16 KnanaH ans perynMpoBaHus pacxoja
17 Pacxopnomep
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