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1. MHCTPYKIMA M0 IKCILTyaTANMHU
(1) [IpoBepka BakyyMHOT0 Hacoca Iepes HadyajaoM paboThl

Kak npaBuio, a51eKTpoiBUraTeNIn pacCYMTAaHbl HA pabouee HanpsbkeHue, mioc-Munyc 10%: ot

HOMHUHAJIBHOT'O PeKUMa. DJIEKTPOJIBUTATENIN OCTABIISAIOTCS C ITOJHBIM IOJCOSAUHEHUEM U

TOTOBBI K paboTe.

1. ITpoBepbTe, YTOOBI HAIIPSKEHUE U YaCTOTa Ha BBIXOJIE COOTBETCTBOBAIN CIIELU(UKALIUAM,
YKa3aHHBIM Ha SIPIIBIKE JIEKTPOABHUraTelNsl Hacoca. Y 0eUTECh B TOM, YTOOBI BBIKIIIOUATEIh

ON-OFF 6511 B monoxxeanu OFF mipeskie, 4eM BbI MOJIKIIFOYUTE HACOC K AJICKTPOCETH.

[TpoBepbTe, yTOOBI Ki1anaH copoca ObUT 3akphIT. CHUMHTE KOJIIAYOK C KiiarmaHna copoca.

2. Hacoc nocrasnsiercs ¢ He 3anpaBieHHbIM MaciioM. [lepen 3amyckoM Hacoca, 3ajeite B HEro

macio. Cuumute konmnavyok OlL u HanonHsiTe Macio A0 TeX Mop, MOKa OHO HE TTOKAXKETCs

B HIDKHEH 4acTH CMOTPOBOIO CTEKJIA.

3. Ycranosure konmnauok OlL, 1 CHUMUTE KOJIIAYOK C OAHOTO U3 PE3bOOBBIX COEIUHEHHMA

Ha BXxojie. BximounTe anekrpoaBuratens (ycraHoBUTE BbIKIItoUyaresb B mojgoxenue ON). Kak

TOJIKO HACOC JOCTHTHET YCTOMYMBOTO PEXKUMA PabOTHI (Ha 3TO MOTPEOYyeTCs OT IBYX JI0

TPUJLIATH CEKYHJ| B 3aBUCHUMOCTH OT OKpYXarolleil cpeibl), yCTAHOBUTE KOJIMAYyOK Ha BXOJAHOE

coequnenue. [Ipubnu3urensHO Yepe3 0JHy MUHYTY TIOCIIE BKIIOUEHUS HacOCca B pabOUHid

PEXuM, IPOBEPHTE, UTOOBI YPOBEHB Macja B CMOTPOBOM CTEKJI€ HAXOAUJICS MEXY JTUHUAMHU

MIN u MAX. Jo6aBbTe Macio, eciiv 3T0 HE0OXOIUMO.

Ilpumeuanue: Bo Bpems paboThl HaCOCa YPOBEHb Macia JOJDKEH COOTBETCTBOBATH YPOBHIO

mexay tuHuaMu MIN u1 MAX na xkoprniyce Hacoca. HepocTtaTogHOCTh HAallOJIHEHUS Maciia

OTPULIATEJILHO MOBJIUAET HA paboTy Hacoca. IlepenosnHeHne Maciaa MOKeT BbI3BATh

pa30peI3TUBaHUE Maciia Yepe3 Kiaman copoca.

(2) OcoGeHHOCTh NCIIOTB30BAHUS KJIammana copoca

Buara u3 cuctemsr A/C-R, nomasaromas B Hacoc B BUJIE Mapa, KOHACHCUPYETCS B KHIIKOCTh, U
COEJMHSAETCS C MacJIOM BaKyyMHOIo Hacoca. Eciu Biara 3arpssHsieT Maciao Hacoca, TO
CHMJKAETCs CIIOCOOHOCTh HAcOCa JOCTUraTh CBOET0 MaKCUMAIIbHOIO YPOBHS BaKyyMa.
Knanan cOpoca npomyckaeT HeOO0JIbIIOE KOJMUECTBO aTMOC(EPHOI0 BO3/yXa Y€pe3 BBITSKHYIO
KaMmepy. IT0 U30bITOUHOE KOJIMYECTBO BO3/1yXa CMEIIMBAETCS C TAPOM M3 CUCTEMbI OXJIAXKACHMUS,
3TUM MPEJOTBpAlaeT KOHIEHCALIHUIO U CIIOCOOCTBYET BBIXOJy BJard M3 Hacoca B BUJIE Mapa.
Urto06b! MCIIOIB30BaTh KJlamaH cOpoca, BKIIIOUUTE HAcOC U OTKpoiite kianaH. [logoxaure, moka
cucrema focturaet npuodausureabHo 1000 — 3000 mukpoH. 3akpoiiTe KiamnaH, 4TOObI HACOC
MOT JOCTUTHYTh MaKCUMaJIbHOTO YPOBHSI BaKyyMa.
IIpumeuyanue: Kinanan coOpoca nmeeTcst TOIBKO B ONPeIeIEHHBIX MOJIETSIX BAKyyMHOI'O Hacoca,
IIPEUMYLIECTBEHHO B HACOCAaX OO0JIbIIEH MOLUTHOCTH.

(3) OTkmroueHne Hacoca mocie padoTh

Jlst oGecniedeHust mpoOI0JDKATEITFHOTO CPOKa CITY>KOBI Hacoca M JIETKOTO 3aITycKa, CIeAynTe
JAHHOMY MOPSAKY A€UCTBUI JJIs BHIKIIFOUECHHUS:

1. OTKpyTHTE KIIallaH MEXKy HACOCOM M CUCTEMOM.

2. OrcoeauHUTE MIJAHT OT BXOAa Hacoca.

3. 3akpoiiTe KpBIIKOW pe3b00BOE COCTMHEHHE HAa BXOJIE JIsl 3aIIUTHI OT MOTaAaHus

B HEro 3arps3HEHUI WU CBOOOTHBIX YaCTHII.



I1l. Texun4ueckoe 00cayKUBaHUE BLICOKOBAKYYMHOI'0 HACOCA
1. Macio BakyyMHOT'0 Hacoca:

CocTosiHHE U THIT UCIIOJIL3YEMOTO Macja B IIOOOM BBICOKOBAKYYMHOM HACOCE SIBJISTFOTCS KpaifHe
BaXHBIMU (DaKTOpaMHu JIsl TOCTHXKEHUSI BakyyMa. Mbl peKOMEHIyeM HCII0JIb30BaTh MACJI0
BBICOKOBAKYYMHOI'0 Hacoca. DTO Maciio ObUIO CIIENUAIBHO pa3pabdoTaHo 11 obecredeHus
MaKCHUMaJIbHOM BSI3KOCTH IPU 00BIYHON paboueil TemrepaType, U JUIsl YIy4IleHus 3amycKa
Hacoca B XOJIOJIHBIX ITOTOJTHBIX YCIOBHSIX.

2. llopsiiok aeiicTBUi ITpU 3aMEHE Macia

(1) Y6eaurech, 4T00BI HACOC OBLT B IPOTPETOM COCTOSIHHH.

(2) Canmute xommauok OIL DRAIN ¢ macnocnycknoro otBepctust. Cielite 3arps3HEHHOE
Macio. UYToOsl BEIKaYaTh MAcjo U3 HAcOCa, HY>KHO BO BpeMs pabOThI HACOCA OTKPBITh
BXOJTHOE OTBEPCTUE U YaCTHYHO OJIOKUPOBATH BBIXOJI C IIOMOIIBIO KycOuKa TKaHu. He
JKCIUTyaTupyiiTe Hacoc Oosiee 20 CEKyH/1 IPU UCIIOJIB30BAHUU JAHHOI'O CIOco0a.

(3) Kak ToJIbKO Macjo BBITEYET, HAKJIIOHUTE HACOC BIEPE/, YTOOBI JaTh CTEYb OCTATKaM
Macra.

(4) Ycranosute xonmnadok OIL DRAIN. Caumure konmavok OIL u HanomHsiiTe 6ak
HOBBIM MacJIOM BaKyyMHOT'O Hacoca JIo TeX Mop, MOKa Macyio He OyeT BUIHO B HUKHEH
94acTH CMOTPOBOTO cTekia. [Ipubnu3urenbpHas BMECTUMOCT Macja B HACOCE —
220~250m1.

(5) Yoenurech, uToOBI pe3b00BBIC COSUHEHHUS BX01a ObUIH 3aKPBITHl KOJIIIAYKaMH, 3aTeM
BKJIFOUMTE Hacoc. Uepes oiHy MUHYTY ITPOBEphTE YPOBEHH Macia. Eciu ypoBeHs Maciia
Hwke muHId MIN B cMOTpOBOM CTEKIIe, MEIJICHHO A00aBIIsAiTe Macio (Mpu
paboTarorieM Hacoce), 10 TeX Mop, IOKa OHO He JIOCTHTHET YPOBHS MEXIY JIMHUSIMH
MIN u MAX. Ycranosure konmnadok OlL, mpoBepus, uToObI pe3pboBOE

COCIMHEHHE Ha BX0JIe OBUIO 3aKPBITO KOJIMTAYKOM, U TAKXKE, YTOOBI CITyCKHOE OTBEPCTHE
OBLIO TUIOTHO 3aKPBITO.

(6) (a) Ecim maciio cuiibHO 3arpsi3HEHO 0CaIKOM, KOTOPBIA 00pa3yeTcst Mpu HAaKOTUICHUH
BOJIbI B Maclie, TO HEOOXOJMMO CHSTH JIUTOM alFOMUHUEBBIN KOPIYC HACOCA U BHITEPETh
€ro BHYTpPH.

(b) dpyroii crtocod crpaBUTHCS ¢ CHIIBHO 3arpsA3HEHHBIM MacIOM — 3TO 3aCTaBUTh
MAacJIO BBIT€Yh U3 Hacoca. J[JIs 3TOro BKIIIOYUTE HACOC, YTOOBI OH MPOTPEIICS.

He BeIKITIOUas HAcOC, CHUMUTE KOJMAYOK CO CIMBHOTO OTBEPCTHUS IS Maca.

Crerka orpaHHdYbTe BBIITYCK. DTO CO3/1aCT 00OpaTHOE JaBlieHHE B HAcCOCe, U

3aCTaBUT MAcJIO BBIT€Yb M3 HETO, BMECTE C 3arps3HEHHBIMU npuMecsiMu. Koraa

MAacJI0 TIPEKPATUT CTEKATh, OTKIFOYUTE HACOC.

[ToBTOpSsiiTE 3Ty MpoLIEaypPY MO Mepe HEOOXOTUMOCTH A0 TeX MOp, MOKA 3arpsi3HEHUE
He OyJIeT yaajeHo.

Ycranosure konmauok OIL DRAIN u HamonHUTE HACOC HOBBIM BaKYYMHBIM MAcJIOM JI0
HEOOXOMMOTO YPOBHSI.

IV Yerpanenue HencnipaBHOCTeMH
Hacoc paccunTan Ha HaJieXXHYIO paOOTy U IITUTENbHBIN cpok ciyk0bl. Tem He MeHee, Tpu
BO3HUKHOBEHUH KaKUX-IHO0 NpobieM, ClieAyIoIIre YKa3aH!us IOMOTYT BaM BO3OOHOBUTD

paboty Hacoca.

1. COoii npu 3amycke
ITpoBepbTe nuHMIO HanpsbkeHus. Hacoc paccuntan Ha 3amyck npu HanpsbkeHuu £10% ot



HoMuHanbHOTO (220 B) npu temnepatype 0°C.

2. YTeuka macna

1) Yoenurech B TOM, 4TOOBI MaCjIO HE PEACTABIISIIO COOOH OCTATOYHOE CKOILICHHE
Ha KOpITyce Hacoca B pe3yJibTaTe pa3iiniBa MpH 3ampaBKe Macia, u T. 1.

2) Ecim ecTh yTedka maciia, TO, BO3MOXKHO, CJISIYeT 3aMEHHUTD MPOKJIAJKY KPBIIIIKH
i yriotTHeHue. Eciu yreuka mpousonuia B 001acTi MPOOKU CITyCKHOTO
OTBEPCTHS JIJIS Maclia, TO HEOOXOMMO 3aHOBO YIUIOTHUTH MPOOKY, HCIIONIB3YS

IIPH 3TOM TE€PMETHUK ISl pE3bOBI TPYO.

3. HeBO3MOXKHOCTH IOCTHYh MAaKCUMATHHOTO BaKyymMa

(1) Yoenurech, uToOBI BAKYyMMETpP M BCE COCTMHEHUS OBLIIM B XOPOIIIEM
COCTOSIHUM M HE UMEIIN yTe4eK. Bbl MOKeTe IPOBEPUTH, HET JIU YTCUKH,
OCYIIIECTBHB KOHTPOJIb 32 BAKYYMOM C ITOMOIIIBIO BAKYyMMETpa BO

BpEeMsl HAHECEHHUS Macjia BAKyyMHOT'O HacOCa Ha COCIMHEHUS WIIN
npe/roaaracMble TOUYKM YTeUKH. Bakyym Oyzer yaydmarbes 1o Mepe

TOTO, KaK MacJio Oy/IeT TepMETHU3UPOBATh YTCUKY.

(2) [IpoBepbTe, uTOOBI Macio Hacoca ObLI0 YMCTHIM. CHIIBHO 3arpsi3HEHHBIN
HACOC MOKET OTPeOOBaTh HECKOJIBKO ITUKIIOB IIPOMBIBAHUH.

(3) IIpoBepbTe, yTOOHI Ki1anaH cOpoca ObLI TUIOTHO 3aKPHIT.

(4) Yoemutech B TOM, YTOOBI MACJIO JIOCTUTIIO COOTBETCTBYIOIIETO YPOBHSI.
Jlst MmakcuManbHOM paboOThl HACOCa YPOBEHb Maciia JOJIKEH

Haxoautbes mexxay muausMu MIN u MAX Bo Bpemst paboThl Hacoca.

He nepenonusiite macio, Tak Kak npu padoueil TemnepaType 00bEM
Maclia YBEJIMYUTCS U JIOCTUTHET 00Jiee BHICOKOTO YPOBHS, YEM YPOBCHb
pu HepaboTaroniem Hacoce. 1t MpOBEpKU yPOBHS Maciia BKIIOUUTE
HACOC, IIPH TOM BXOJIHOE COCIMHEHHUE JODKHO OBITh 3aKPBITO
kosmaukoM. [IpoBepbTe ypoBeHB Maciia B CMOTPOBOM cTekiie. JloOaBbTe
Maclio, €CJIU 3TO HeOOXOIUMO.

InacTMHYATO-POTOPHBIE BAKYYMHbIE HACOCHI H KOMIIPECCOPHI

BcacsiBanue, c)xaTue U HarHeTaHUE ra3a OCYLIECTBISAETCS B HUX B PE3yJIbTaTe H3MEHEHMS B
nporiecce BpalleHus YKCIIEHTPUYHO PACIIOI0KEHHOTO POTOpa 00BEMOB sSTYeeK, 00Pa30BaHHBIX
POTOPOM, IJIACTUHAMH, KOPITYCOM U TOPLIOBBIMHU KpBIIIKaMU. B koMIipeccopHO TeXHUKE
TUTACTUHYATO-POTOPHBIE MAIIMHBI UCIIOJIB3YIOTCSI CPABHUTEBHO PENIKO, 3aTO B BAKYYMHOM
MIPUMEHSIOTCS 04eHb upoKo. [To pa3ubM oniekam 10 90% Bcero pbiHKa GOpPBaKyyMHBIX
HACOCOB COCTAaBJISIFOT MMEHHO TTACTHHYATO-POTOPHBIC HACOCHI. [IJIsl yCTpaHeHUs 3a30POB U
BHYTPEHHHUX NEPETEUEK a TAKXKE JJIs1 YMEHbILIECHHSI TPEHUS M OXJIaJKEHUS B HUX MOTYT
WCTIOJIH30BATHCS pa3IMYHbIE TUITBI Macell. B 3aBHCHMOCTH OT MCIIOJIb30BaHMS CMa309HOTO
MaTepHala BaKyyMHbIE HACOCHI 3TOT0 THUIIA Pa3IeIIOTCS Ha TPU TPYIIIBL: CyXHe
(6e3macnsiHbIE), Macl03aIMBHbIE, B KOTOPBIX MACJIO 3aJIUBAETCSl HEMOCPEICTBEHHO B pabovyIo
KaMepy, U BaKyyMHBIE HACOCHI C PELUPKYIISIMOHHON cMa3koi. [locneanue otnuyaoTes ot
MAacII03aJIMBHBIX TEM, YTO Maclio B HUX 3aJIMBAETCS HE HETIOCPEACTBEHHO B HACOC, A B
YCTAaHOBJICHHBIH Ha ero BBIXJIONE (PUIbTP-CenapaTop, Ha3bIBAEMbIi TakKe
PEIUPKYISIITUOHHOM Kamepoi (cM. puc. 1). Macmo u3 cenapaTopa mojaaercsi B pabodyro
KaMepy Hacoca MaJlbIMU NOpIHsIMU. Bo3iyx 13 Hacoca yepe3 HarHeTaTeNIbHbIH naTpyook
MOCTYIaeT CHavaja B PEIUPKYISAIHOHHYIO KaMepy, TIe POUCXOANT (QUIIBTPALIUS TTApOB U
Karlesb Maciia, ¥ TOJIbKO MOCie 3TOro HIeT Ha BeIxJon. [loaToMy naske Ha HU3KOM BaKyyMme
KOHIICHTAIIVsI MACJITHOTO TyMaHa Ha BBIXJIONE HE MPEBBIIIACT 2.4 MT Ha KyOUYeCKUH METp.
OnHako eciaM BaM HYXEH CpaBHUTENbHO BbIcOKui BakyyM (ot 0,03 1o 0,0002 m6ap), To 6€3



OJIHO- WJIM JIBYCTYIIEHYATOI'0 MacI03aJIMBHOIO IJIACTUHYATO-POTOPHOr0 BaKyyMHOI'0 Hacoca
BaM He 00oiiTrch. Cyxue ke MIacCTUHHYATO-POTOPHBIE BAKYYMHBIE HACOCHI M KOMIIPECCOPHI
JydIlle BCETO UCMOIb30BaTh TaM, Ie HY>KHbI HeBbIcokHe (150 mOap /i Bakyyma u 10 2 aT™M
130. 17151 KOMIIpeccopa), HO SKOJIOTUYECKH YMCThIe BaKYyM U JJaBJICHHUE.

Puc.1 [Ipunimn paboTsl MIaCTHHYATO-POTOPHOTO BAKyYMHOTO HAcOCa ¢ PEIUPKYIISIIMOHHON CMa3KOM



