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Tema 6.9.: O01IHe cBeIeHUA 0 HACOCAX.

3ansarTue 1:
IlokapHbIE HACOCHI.
Kaaccupukanus, odiee ycTpoucTBo u
OCHOBHbBIC XapPAKTEePUCTUKH



2

Y4yeOHbIe 1en:
M3y4duTh CO caymareasMud KiacCUu(pHUKAI0 HACOCOB, 00IIee
YCTPONCTBO U IIPUHIUIILI PA0O0ThI pa3IUUYHBIX TUIIOB
HAaCOCOB, UX OCHOBHBIC pa0oUre IMapaMeTphI.
M3yduTh CO ciIymaTelIssMH KilacCU(pHUKAIMIO, Ha3HAUYCHHUC,
oO1IEee YCTPOMCTBO u OCHOBHEIC TEXHUYCCKUE
XapaKTEPUCTUKHU MOKAPHBIX HACOCOB.
dopMUpOBaTh y CIyIIATEIEH TPOPECCUOHATH3M.
BocnurteiBare y ciyliarejaen 4yBCTBO OTBETCTBEHHOCTH 34
IPaBUILHYI0 OpPraHU3allMI0 IPUMEHEHHUS MOKapHOM TEXHUKH
10 HA3HAYCHHUIO.



Y4yeOHBIC BONPOCHI

1. Oo01ue cBeaeHus o Hacocax. OCHOBHBIC padOUHe
napaMeTpPbl HACOCOB.

2. IloxxapHbie HacOChl. TEXHUYECKHE TPECOOBAHHUS K
HACOCHBIM arperaram I10;KapHbIX aBTOMOOMJICH.

3. HencnpaBHOCTH LIEHTPOOESIKHBIX HACOCOB U UX
00CITy:KHMBaHHUE.
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1-i1 yueOHBIA BONIPOC.

O0mue cBeneHuss 0 HacocaxXa OCHOBHBIE
padouyne mapaMeTpbl HACOCOB.



Hacocamu HasbiBalOT MalLVHbI ANs NOAbEMA U NEPEMELLEHUS KNOKOCTEN UMK ra3oB (Yallle BCEro
XXNOKOCTEN) NyTEM COOOLLIEHNS KUAKOCTU SHEPrUX AaBMNEHUs!, Tak Ha3blBAEMOro Hanopa, KOTOopbIN
HeobxoaMMm Kak Ansg nogbEema XXNaKocTu, Tak U ANns NPeoAoneHnsi CONPOTUBNEHWIA, BO3HUKAIOLLINX NMPU
OBVKEHUM XXNOKOCTU No Tpybonposoaam.

HACOC - MallnHa A co3gaHnAa NnoTokKa )KVI,ElKOITi cpeabl

flo

FOCT 17398-72 «Hacocbl. TepMuHbI U onpegeneHns»

npuHyuny deucmeus

20 go3delicmeust

ANHaMn4yecKmne HacocChbl
3HEepPrus K XXMAKOCTU NepenaeTca 3a CHET AeNCTBUS MACCOBbIX

(MHEePUMOHHBLIX) CUN U CUI XKUAKOCTHOIO TPEHUS.
)KMAKOC’Tb non BO3,qeﬁC’I'BMeM TMapoauHaMuyecKux cun nepemMellaeTca B Kamepe,
NOCTOAHHO COOOLWAOLLIENCH C BXOAOM U BLIXOAOM Hacoca.

pMe O8lUKeHUsT

00 BLEMHbBbIE HACOChI

SHeprna K >KNaKocTtn nepe,qaércn 3a CYET AeACTBUSA CUN AaBNeHUst Ha
NOBEPXHOCTb KUAKOCTW.

KnakocTbe nepemMeLLaeTcn 3a CHET NEPUOAUYECKOTO U3MEHEHUSI OGbEMA Kamepbl,
nonepemMeHHoO coonammeﬁca CO BXOAOM U BbIXOOOM HaAcoca.

JlonacmHbie Hacocbl
XKNAKOCTb NepemMeLlaeTcs 3a
CHET 3HEepruu, nepegaBaemMomn
el npy oBTeKaHUU nonacTemn
pabo4ero koneca

ueHTp06e>KH bleé HacocChbl
XUOKOCTE NepemeLlaeTcs Yyepes

™1 pabouee koneco ot LUeHTpa K
nepucbepun
oceBble HACoOChI
o KUAKOCTb NepemMellaeTcs Yyepea

paboyee koneco B HanpasneHun
€ro ocu

AvaroHalsibHble
(paananbHoO-0OCeBbIE)
HaCoChI
ABNAIOTCA NPOMEXYTOYHOW (hOpMON
—t MEKAY LUEHTPOOEXHBIMW U OCEBbIMU

Hacocamu: BXof, BOAb! Y HUX
OCEBOW, a BbIXOA, — N0 AUarcHanu
Mexay OCeBbIM U PaAUasbHbIM
HanpaBNeHNAMMN.

Hacocwki mpeHus
KUOKOCTh nNepemMeLllaeTcd nog
ﬂeﬁCTBldeM CUN TpeHuA

CTPYHHbIe HacocChbl
NPMHUMN paBoThi 3aKMIO4aeTCA B
CO3aHWNMN PA3PSHKEHNA 3a CHET

s yBenuyeHusa CKOpOCTHU NOTOKa

paboueii cpeapl (kmaKocTu, rasa) u
nepena4v aHepruu ot patoyen
cpenbl K KEKTUpYyemon

BUXpeBble HAacoChl
QHEeprusi OT KONMeca K XUAKOCTU
nepenaéTca 3a cHET AencTeuna

LIeHTPOBEXHBIX Cyr.
Buxpesoe pabovee koneco no

NpUHUMNY ASUCTBUA aHanorMyHoO

LeHTpobexHoMy C paauanbHbIMU

nonacTamMu.

Hacockbkl eo3gpamHo-
nocmynamersibHbie

=t MOPLIHEBbIC HACOCHI

=t MNNYHXEepPHble HACOChI

AvadparmMeHHble
Hacochbl

Hacocb! pomopHbie

IWecTepEéHHbIE HAaCOChbl

nnacTuHYaTble
(wnbepHbIe) HacocChl

BUHTOBbLI€ HACOCLI




B ocHoBe paboTbl 3TUX HACOCOB NEXUT YpaBHEHUE ~
MeHgeneesa- KnainepoHa: 06-beM H ble HaCOCbl

PxV/ T = const, MpeumyLlecTBa 06BLEeMHbIX HAaCOCOB Nepea APYrMMM TUNAaMKU HACOCOB, B Nepsylo oMepeab
rae: P — AaBrieHue cpeabl B KaMmepe Hacoca; BbICOKasi BENMMYMHA CO34aBaEeMOro Hanopa U XopoLlas BcachiBaowas cnocobHOCTb.
V — pabouni 06bém kamepb Hacoca, locnedHee kayecmeso onpedensem UcnonL308aHue 06BEMHBIX HACOC08 (0COBEHHO NOPLUHESHIX U
T — TemnepaTypa nepekaqynBaemoii cpeas!. NyHXEpHbiX) 8 HACOCHLIX azpe2amax ro)xapHsix asmomobunell @ Kavyecmae 8akyyMHbIX annapamos. Ha

ECﬂVI__CWITaTb. 4YTO TeMneparypa nepekavnBaloLLen Cpeflbl  Hexomopsix 06pasuax MOXKaPHOU U NPUCNIOCOONI@HHOU MeXHUKU 8 Ka4ecmee HaCoCHO20 azpezama
ocTaétcsa HenameHHon (T= const), TO AaHHOe ypaBHEeHue ucnons3syemes npocmoll u aghbexmueHsili HagecHoU wecmepéhbiil Hacoc HIULIH-600M.
npumer cneaytowumii Bua: PxV = const. Takum oGpazom, HenocTtaTku 06 LEMHBIX HACOCOB - MX OTHOCUTENLHO HEBLICOKAA NPOU3BOANTENLHOCTL U

QYEBUAEH MPUHYLTT paGOmb’ O6béMHblx Hacocos: YYBCTBUTEJIbHOCTE K HANTUYUIO MeXaHUYeCKNX "pWMeceﬁ B nepeKa'-MBaeMoﬁ cpepne.
nepemelleHue cpeabl ()KMAKOCTM unu rasa) noa UmerHo moamomy Haubonsuwiee pacnpocmpaHesue 8 HaCOCHbLIX azpezamax ycmaHoeKax) NOXapHbIX

5 % asmomobusiels Mony4uny QuHaMuYecKue HacoChl, U3 KOMopbix 6osee ModpobHo Bydym paccMompeHhi
OeWUCTBUEM AaBJIeHUA NPU U3MEHAKLLEMCA 00 beéMe cmpyiiHble U 4eHMpoGeXHbIe HACOCHL.

lMopuwiHeeabie (MYH)XepPHbIE) HACOCh]
Y NOpLUHEBbLIX HACOCOB B 32KPbITOM LUNUHAPE XOAUT NOPLUEHb (NNyHXep), CoBepLUasi BO3BPATHO-NOCTYNaTenbHOe ABUXEHNE.
Tak Kak B NOPLUHEBbIX HACOCax NPOLECChl BCacbiBaHUS1 U HAarHeTaHusi NONepPeMeHHO YepeayTcs B OQHOM U TOM Xe NPOCTPaHCTBE, TO NOPLUHEBbIE
HacoCbl CHAbXaKT pacnpedesiumensHbiMU Mexasu3MamMu — KnanaHaMmm, HazHavyeHUe KOTOPbIX NONepPeMeHHO COeAUHATL BCAChIBAOLYO U
HarHeTaTesibHYH No/1oCTb Hacoca C BHYTPeHHUM NMPOCTPaHCTBOM.
MopluHeBble HAaCcOCkl NOAPA3AENAOTCS HA HACOCH! MPECMO20, 380LHO20 U QugbghepeHyuanbHO20 delicmeaus

Y nopLuHeBbLIX HACOCOB NPOCTOro AeMCTBUA 3a ABa X0aa

MOPLUHA (OQMH UMKIT) NPOUCXOAWUT OOUH pa3 BcacbiBaHUE M OAWVH

pa3 HarHeTaHue.

B nopwHeBbIX Hacocax ABOMHOro AeNCTBUSA BCacbiBaHUE U

HarHeTaHue NpoucxXoauT NPU KaXaoM Xode NOpLUHA. 3TU HacocChl

Mo CyLLEeCTBY SABMAIOTCA COEAUHEHNEM ABYX HACOCOB NMPOCTOro
1 neiicTeus B OOHOM arperate. Hacocbl 3TOro TMna NPUMEHSIKOTCS B
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? l 5 J T - L 5 KayecTBe BaKyyMHbIX HACOCOB Ha psife NnoXapHbIX HAacoCcoB,
Y ['d i | o BbINyCKaeMbIX MHOCTPaHHbIMK ompmamu. Npn YacToTe BpalleHus,
= X pasHon 4200 06/MUH, Hacoc obecnedynBaeT 3anonHeHne
s NoXapHOoro Hacoca ¢ rnybuHbl BcacbiBaHuA 7,5 M 3a Bpems
a) 0) B) meHblue 20 c.

MpUHUMNMANBHBIE CXEMbI NOPLUHEBLIX HACOCOB NPOGTOrO (a), Y nopuHeBbIX HacoCoB AuthbepeHUManLHoOro AecTBUA

[iBa X0Aa, TO eCTb BCACbIBAHUE NPOVUCXOAUT NEPUOANYECKM, a

HarHetTaHue HenpepbiBHO. Tak npu dewxeHuu NoplUHs eripaso B
NIeBOM NONOCTU NPOUCXOAUT BCacblBaHUe XUAOKOCTH,

MopHesblie Hacockl obnapatoT psaom JOCTOUHCTB. Oxu OZHOBPEMEHHO W3 NPaBOM NOMOCTU BLITECHSIETCS ONPeaeEHHOE

MOryT nepekaumMBaTh pasriMyHble XWUAKOCTH, co3fasas bonbLumne KONUYECTBO NepekaumsatoLlen cpeqsl. [Npu o6pamHom xode us
Harnopbl (Ao 15 MMMa), obnagatoT xopoLwei BcackiBaloLEei neaoll noaocmu XuOKoCmb VIV Fa3 BbITaNKUBAETCs Yepes
cnocobHocTeI0 (A0 7 M) 1 Beicokum KIMA n = 0,75-0,85. HarHeTaTenbHbIV KnanaH B HarHeTaTenbHylo Tpyby,

Ux HeJOoCTaTKaAMM sBnsaioTcs: TUXOXOAHOCTb, coeunHaoLLYi0 06e NonocTi umnuHApa. B aTo xe Bpems B NpaBoi
HEPABHOMEPHOCTb MOZ1AYM XKUIKOCTH U HEBOIMOXKHOCTb €6 nornocTu ocBoboXaaeTcsi NPOCTPaHCTBO. Takum 06pasom, nogava

Oynet oauHakoBa 3a oba xopaa.

3TOT TUN NOpPLUHEBLIX HACOCOB 0BNagaeT Takon xe
pPaBHOMEPHOCTbLIO NoAAYM, KaK U NMopPLUHEBLIE HACOCHI ABONHOIO
JEeNCTBUA, BbIFOAHO OTNUYAACH OT NOCNEAHNX MEHBLLUUM YUCIIOM
KnanaHos.

perynvpoBarb.
MopLwHeBbLIE HACOCHI MPUMEHSAKOT ANSA 3arNoNHEHUs
OrHeTyLMTEeNnen, ra3oBblx 6anNOHOB, X UCNLITAHUA U T.A4.



AKcnanbHO-NOpPLUHEBLIE

HaCcoChbl .
Heckonbko NopLUHEBLIX HACOCOB 2
pa3melleHbl B ogHoM GapabaHe 3,
BpaLlaLLEeMcs Ha Ocu pacnpeaenu-
TensHoro gucka 7. LUToku nopuwHen 4
LApPHUPHO 3aKpenseHbl Ha Aucke,
BpallarLlemMcs Ha ocu 5.
Mpwu BpaweHuu Bana 6 NOpLUHU
nepemMeLLaTcs B OCEBOM HanpaseHun
1 0AHOBPEMEHHO BPaLLakTCcs C
OapabaHom.

1
a lip

1 — pacnpegenuTenbHbii AUCK; 2 — NOPLUEHD;
3 — BapabaH; 4 — wtok; 5 — ock; 6 — Ban;

— pacnpegenUuTtenbHble CepnoBUAHbIE OKHA
B pacnpegennurTericHoOM qucke
BbINOMTHEHbI ABa CEepnoOBUOHbIX OKHa
7. OQHO U3 HUX COeIMHEHO C
MacndaHbIM GaKOM, a BTopoe C
MarucTpanbio, B KOTOpPYK nogaeTcs
Macno.
3a oguH obopoT Bana 6apabaHa
KaXablM NOpLUEHb COBEPLUAET X0z,
Bnepen 1 Hasapg (BcacbiBaHue U
HarHeTaHue).
[ OCTOMHCTBOM HacOCOB SIBNAETCA
pPaBHOMEPHOCTb NOAAYM XUAKOCTH,
BbICOKOE pa3BuBaemoe aasneHue (40—
50 MMNa) u KNAa (n) = 0,85-0,9.
B cuctemax ynpaBneHusa noxapHbiX
aBTONECTHUY U NOABEMHUKOB
HaCOCbl UCNOJIb3YHOTCA N KaK
rMAPOMOTOPbLI U KaK rMapOHacoCHI.

MnacTtnH4yaTbIn (LLMGEPHBLIN)

HacocC
npu BpalleHun potopa 1, 3KCLEHTPUYHO
pPacnonoXeHHoro B Kopnyce Hacoca 4, 06bém 3
MeXay ABYMSI CMEXHbIMM Wnbepamu 2 B NepebIi
nonynepuop ysenuyMBaeTtcs, a 3ateM yMeHbLUaeTCs.
MpoucxoanT NOCTOSHHOE BCAChIBAHWE XUAKOCTU UMK
rasa (Ha AaHHOM pUCYHKe crpasa CHU3Y) u
HarHeTaHue (BNeBo HaBepx).

1 1- .
1 7, 2 POTOPR;
A'Y [ p 2 — wunbep (nnactuHa);
, / 3 — 06beM Mexay
> ’/ CMEXHbIMU LLUMbepamu;
Z oS | e 8 4 — kopnyc Hacoca.
f, -
% \ W LUnBepbl B Taknux Hacocax
: BbIMOMHEHbLI B BUAE NNAcTUH,
@ —17/ 7, KOTOpble paananbHo
Lzl nepemeLLalrTcs B
3 ‘ 7, cneumarneHblx nasax potopa.

MnacTnHYaTbie HAacOCkl MOIYT CO3AaBaTb Hanopbl 16—
18 MMa, obecneuynBawoT 3abop BoAbI C rMyOuHbI 40
8,5 m npu Krnpg, pasHom 0,8-0,85.

BogokonbueBon Hacoc

poTop 1 ¢ pagmanbHbIMK
nonaTkamMu 3KCUEHTPUYHO
pa3MeLweH B LMNMHOPUHECKOM
kopnyce 4.

Kopnyc Hacoca
npeaBapuTenbHO 3anonHAKT
BOAOWN.

[Npu BpalleHnu potopa Boaa
oTbpackiBaeTcs K nepudepun,
o6pa3sys BoasiHOE KONbUo 3.
PabBouuit 06bEM 2 Mexny
nonaTkaMu poTtopa cHaqana
YBENUYMBAETCS, a 3aTem
YMEHbLUAETCS, 3a CHET Yero
NPOUCXOANT BCACbIBaHUE W
HarHeTaHWe nepekavuBaemon
xuarkocTtn. BecacbiBarowmia 5 u
HarHeTaTenbHeIN 6 NnaTpybkn
Hacoca NPUMLIKAIOT K TOPUEBON
4yacTu Hacoca.

BoaokonbueBbIM HACOCOM MOXET CO34aBaTbCs BaKyym 00 9wm

1 - poTop; 2 — 06bem Mexay
nonaTtkamu; 3 — BOAAHOE KOMbLO;
4 — Kopnyc;

5 — BcacbiBawwMih natpybok;

6 — HarHeTaTenbHbIM NaTpy6oK

BOA.CT. 3TOT HACOC MmeeT oYeHb 13k KMM, pasHbiia 0,2-0,27.

MNepen Havanom paGoTbl B HErO HeOGX0QUMO 3anNUBaTh
BOAY — 3TO €ro CylecTBeHHbIA He40CTaToK

LLlecTepE€HHBbIN
(wecTepeH4aTbin) Hacoc

B kopnyce wecmepéxsHoz0 Hacoca 4 ¢ ManbimMu
3azopamu (puc. 6) pa3melleHbl Beagyuias 5
Beagomas 2 wectepHu. Npu BpalleHUU WeCTEPEH B
HanpasnNeHWn, yKka3saHHOM Ha PUCYHKE, XXUAKOCTb,
3anonHAKLAas BnaauHbl 3yObes, U3 BCacbiBakLLEN
nonocTu 3 3axeaTtbiBaeTcsi 3yObAMU LUECTEPEH U
NoCTynaeT B HANOPHYH NonocTs 1.

1 — HanopHas
nomnocTe;

2 — BegomMasn
LEeCTepHS;

3 — BcacbiBato-
Lasa nonocTh;
4 — kopnyc;

S — Begywas
LeCTepHA

B HanopHoOW nonocTn 3ybba BXOAAT B
3auenneHue U BbITECHSIOT XUOKOCTb B
HanopHbIN NaTpyoGoK. [pyrumMu cnosamu,
Hacoc paboTaeT 3a CHET U3MEHEHNA
obbéma mexay 3yObsiMU LIeCTepéH npu ux
BpalLeHUN: BO BCACbIBAKOLLEN NOMNOCTU OH
yBenuynBaeTca, a B HanopHOM
yMEeHbLUaeTCs.

LLlecTepeHHbIE HAaCOChl XapaKTepuayTca
NOCTOAHHON Nofa4vyen XXMOKOCTU U
paboTatoT B guanasoHe 500-2500 o6/MuH.
Mx KINJM B 3aBUCUMOCTU OT YaCcTOThI
BpalleHMA 1 aaeneHna coctasnsaet 0,65—
0,85. OHu obecneumBaroT rnybuHy
BCacblBaHUA 00 8 M U MOryT pa3BuBaTh
Hanop 6onee 10 Mla. Vicnonbayemblit B
noXxapHon TexHuke Hacoc HLH-600
obecne4vnBaet nogady Q = 600 n/MUH K
passuBaeT Hanop H o 80 m npu n = 1500
06/MUH.



OunHaMunyeckmne Hacochbl.

CTpynHbIe HacocChl.
Hacock! cmpyliHoz2o0 muna pa6omarom Ha NPUHYyUNe IKeKyud,

mo ecmb nepedayu sHepauu om paboyeti cpedsl K HazHemaemodl.

OHW OTNUYAKTCA OT APYrUX HACOCOB TEM, YTO Y HUX HET NOABWXKHbLIX YacTen, a
pabo4num opraHom aBnseTcs cama paboyas cpefa, B kKa4ecTse KOTOPOW MOTyT
CNY>XXUTb XXWOKOCTU U rasbl.

B 3aBucumocTu ot paboyen cpeabl CTPYMHbIE HACOCHI Pa3AensoTCA Ha
BOAOCTPYMHbIE U ra3oCcTpPyMHbIE.

PaboTa crpyiHoro Hacoca
OCHOBAHa Ha 33KOHE COXPaHBeHWA
JHeprvu NoTokKa:
Ek + En = const,
roe: Ek— kuHeTu4eckas aHeprva;
En— noTeHyuanbHasa
JHeprvA. r

Ha ocHOBaHuM 3TOroO 3aKoHa | Hacswox (cono) |

BaxyyMuas kavcpa I

BepHynnu Bbisen opmMyny ans t=r)

ABWKEHUA NOTOKA XKUAKOCTH B

onpeaen&HHoM CeHeHrn
%yﬁonpoazpna

Iy + V/2g + Z = const,

rae: Ply — nbe3oMeTpuyeckmia

Hanop (yAenbHas

NoTEHUUanbHaa 3Heprua

[aBneHus);

P — patouee nasneHue NOToKa;

Y — YAGNbHbIA BEC MWAKOCTW,;

VZIZQ — CKOpOCTHOM Hanop

(yAenbHas KUHeTU4ecKkan

JHEPrVA AABNEHWA);

V — cpeAHAA CKOPOCTL NOTOKA;

g — YCKOpeHue cBoGoaHOoro

nagexHus;

Z — 3HEeprus NoNoXeHWs.

\\ Q1~I~ng

,-\ ——
[ Jbibdyrop |

» Tpu paboTe cTpyiHoro Hacoca paboyan cpena Q ()KVIAKOCTb “nu ras) NoAxoavT K Hacagky
C HEKOTOPLIM 3aNacoM NOTeHUMaNLHO Py U KuHeTUYeCKoi V2/2g SHepruv.

»  YMeHblasiCh B CEYEHUW, HAaCAAO0K YBENNYNBAET CKOPOCTb NOTOKA V U, TEM CambIM,
KMHETUYECKYHO JHeprio NnoTOKa.

> TOI'}Z[a, B COOTBETCTBMU C 3aKOHOM COXpaHEHUA 3HEepPrMv NOTOKa, NponopLUUoHanbLHO
)émeubmae*rcn NOTEHUNANbHAA IHEPTMA NOTOKA, 8 UMEHHO paboyee gaBneHne NOToKa

¥ YBenuuusas cKOpPoCTb NOTOKa MOXHO NONYYUTL TAKOE YMEHbLLEHUE AaBNEHUA, YTO B
BaKyyMHOW KaMepe y Conna co3gactcsi paspsxeHue (AaBneHne Huxe atmocdiepHoro).

¥ [loa percTBUeM aTMOCEPHOTO AaBNEHUs B BaKyyMHYIO Kamepy NoCTynaeT 3KeKTupyemas
cpeaa Q: u ganee cTpyén paboyen cpeabl QiyHocutcs B andbdysop.

» B pacwupsiowemca anddy3ope CKOpocTb ABWKEHWA NoToka paboyei n
noAcachbIBaeMon cpeabl YMEHbLUAETCA, a HAaNop YBeNUYUBALTCA, T. €. NPOUCXOAUT
npeobpa3oBaHue KMHETUHECKOW SHEPIMU B NOTEHUUASBHYIO.

Takum o6pasom, e CMpyUHOM Hacoce Npu yeenuvyeHul CKoOPOCMU NOMokKa Ha esixode us

CoMna yeenuyueaemcs pa3psKeHusi 8 8aKyyMHoLl kamepe, U COOMaemcineeHHo

g8o3pacmaem KonuU4ecmeo aKekmupyemou (nodcacsisaemots) cpedsbt.

OCHOBHbIM NPEUMYLLECTBOM CTPYHHbIX HACOCOB ABJIAETCA NPOCTOTA KOHCTPYKUMM, 32

CYET 4ero obnacTb UX NPUMEHEHUs1 B NOXKapHOW TeXHUKe BECbMa LUMPOKA.

Mx ncnonb3ayioT B Ka4ecTBe NeHOCMECUTENeid, @ B HACOCHbIX YCTAHOBKAX B Ka4eCTBE BaKYYMHbIX

HacocoB. B NOXapHO! TEXHMKE SKEKTUPYIOLLAs CNOCOBHOCTL AHHBIX HACOCOB HAXOAUT CBO&

npuMeHeHue B paboTe rMapoaneBaTopoB, NEHOreHepaTopoB U APYroro 06opyaoBaHUS.

LeHTpobeXxHble HacocChl.
B ueHTpobexHbIX Hacocax ABUKEHNE NEpeKkavuuBaeMoi XUAKOCTU
OCYLLECTBNAETCA 32 CHET BO3HMKAKLLEN Npu paboTe Hacoca
LIEHTPOBEXHON CUMbI YACTULL MUAKOCTU, T.0. YEHMPOOEXXHbIe
Hacocbkl pabomarom 1o NPUHYUNY Ucnonb308aHus!
yeHmpobexHou cunbt:

F=mxa=mxw’xR,

rae: F — ueHTpobexHas cuna;
m — Macca XAaKoCTu,
a — YCKOPEHMEe ABUXEHURA XUOKOCTH;

W - ¥rnoBas CKOpPOCTb;
R — paguyc paGouero koneca.

warmetanne

1 — Ban; 2 — paboyee koneco; 3 — BcacbiBawLWuii NaTPyBoK; 4 — HANOPHBLIN NATPYDOK;
5 — kopnyc; 6 — cnupanbHasn kKamepa.

OCHOBHOM YacTbO Hacoca ABNseTes paboyee Koneco 2 ¢ NPOMNMPOBaHHBIMK NONATKAMU.
Mpu BpaleHun koneca, NocaxeHHoro Ha Ban 1, Boga, HaxoaALWanAca B KaHanax koneca (kopnyc
Hacoca NpeaBapUTENbHO 3aNONHRETCA XUAKOCTLIO), TAKe HAYMHAET BpawaTLCs, nog
AEeNCTBUEM LEHTPOBEKHON Cunbl NepemeLaTbes OT UeHTpa paboyero koneca k nepudrepvn v
cobupaTbes B HaNnopHOM naTpybke (CnupanebHoM oteoge) 4. B pesynsrarte nepemeweHns Boabl
B UeHTpe paboyero koneca co3naérca paspexeHne, Kyaa Yepes BcacoiBatowmini naTtpytok 3 noa
aencreuem atMochepHOro AasneHus HeNnpepbLIBHO NOCTYNAaeT Boaa. B pacwupaowemcs
HanopHOM naTpybKe 4 U B pacnonoXeHHOM 3a HUM AN dy30pe CKOPOCTL ABUKEHURA NOTOKA
KMAKOCTN YMEHBLLIAEGTCR, U KWHETUYECKAR SHEPrUA NOTOKA NPeobpa3yeTca B NOTEHUNANbHYIO
(aHepruio gasnexns).
XapakTepHbIMU NpU3HaKkaMu LeHTpobexxHoro Hacoca siBnsieTcs obee
HanpasJieHUe NOTOKa XUAKOCTU OT UeHTpa K nepudepuu.
O6s13amensHoe ycnoseue pa6ombr YeHMpPOoOEXHbIX HACc0C08 —
npedeapumenbHas 3a/ueka ux eodoll neped nyckom e pabomy.
Mpu Hanu4uu BHYTPK Kopnyca u pabo4yero koneca Bo3gyxa
LeHTpobexHasa cuna byaet HeaocTaTo4yHOW ANS NepemMeLLeHnsa ero no
KaHanam paboyero Koneca v co3gaHusi paspexeHus, T.K. Macca Bo3gyxa
B 775 pa3 MeHbLUe Macchbl BOAbI.

Ona coagaHna BLICOKUX OaBrneHui nosenaeTcsa HeoBXoauMOCTb B NOCNeaoBaTenbHOM
BKITIOYEHUM HECKOMbKUX Paboumx KOnec, HaCaxXeHHbIX Ha o6 Ban.

O6bIMHO KONECa BLINONHAKTCA OAMHAKOBLIMU, NOSTOMY NPUHATO CYUTATL, YTO OBLUMIA
Hanop paeHaeTcsa H = | x Hk, rae Hk — Hanop ogHoro koneca, | — yncno paﬁol-mx KOnec.



OcHoOBHbIe paboyne napameTpbl HACOCOB

Pa6oTa HacocoB COCTOUT U3 ABYX NPOLECCOB: BCACbIBAHUSA U HArHETaHUA.
Hacoc noboro Buaa xapakrepusyercsa crnegyowmnmMmn napaMmeTpamm: 8b1CO0mMol 8cachi8aHusi, 8bICOMOU HagHemaHus, rnofHbIM
Harnopom, nodavel, MOWHOCMbLI, MONHLIM KO3ghchuuueHmom rnoneaHozo oetcmeust (Kr1)

|4

Hr

BbicoTa BcacbiBaHUA.
Paanu4yaloT meopemu4eckyro, 8akyyMMempu4ecKyro U 2eoMempuyecKyio (npakmu4eckyro) BbICOTY
BCaCbIBaHUA.
MNoabéM BoAb! BO BCcachiBaloLeM naTpybke Hacoca NpoucxoguT noa AeWcTBMEM pa3HOCTU aTMoCchepHOro
AaBneHusa 1 AasneHus (paspskeHns) B caMomM Hacoce. [1oaToMy meopemuyeckasi ebicoma ecachbieanus
Hacoca (Hy) paBHasa 1-oun aTmoccbepe u coctasnsaowasn 10,33 metpa BogHoro ctonba, unn 760 mm.
PTYTHOro cton6a, unu 1 kre/cm?, unu 105 Ma NpakTMYecku He AOCTUKMMA.
Yny4las KOHCTPYKUMIO 1 MaTepuanbl Hacoca, BbICOTY €ro BcacbiBaHUA MOXHO NpUBNuxXaTh K 3HaYeHuto H,

Bakyymmempudeckasi ebicoma ecacbkiearus (Hg) — 9T0 BenuynHa Bakyyma cogaBaemMas HaCoCoM
(nokasaHue BakyyMMeTpa 6, BoipaxeHHoe B MeTpax ctonba XuakocTu, nogaBaeMon Hacocom), a B
3HEepPreTMYECKOM CMbICNE — 9TO SHEPIUA, BblpaXKeHHaA B MeTpax, KoTopas Heobxoauma XuakocTu Ans
nogbéma Ha BbICOTY BCacbiBaHUA.

Hg 3aBMCUT, Kak NpaBuno, OT MOLLHOCTU Hacoca, CO3AaloLLEro Bakyym, U U3aMepsieTcsl B MeTpax BOAHOIo
ctonba. MNokasaHusa BakyyMMeTpa, YCTaHOBNEHHOro Ha Hacoce, COOTBETCTBYIOT BaKyyMMETPUYECKON
BblCOTe BcacbiBaHMA. [1ns noxapHoro Hacoca cepuu NH-40 v ero aHanoros Hg = 8 M. BOA. CT.

Teomempudyeckoli (npakmu4yeckol) esicomoil ecacbieanust Hr (Hgc) - HasbiBaeTCs pa3HOCTb OTMETOK
MeXay NoBepXHOCTbIO BOAbI M OCLK Hacoca (paccTosHMe B METpax No BEpTUKanuM OT ocu Hacoca 5 Ao
YPOBHSI MOBEPXHOCTU XXMAKOCTU B Bogoeme 8).

reomeTpudeckan (NpakTuyeckas) BbicoTa BcackiBaHUA Hr onpegensaTcs BolpaXXeHUeM:

H; = Hg = hge = hyn = hparms

= } )\ roe: Hs — BakyyMeTprnyeckas BbiCOTa BCacbiBaHWS,

sc — NOTEPU HaNoOpa BO BCACLIBAEMON NMTUHWUU,

i____,_

.————k 8__
Cxema HaCOCHOMN YCTaHOBKU.
1 - MepHbii 6ak;
2 - Bogomep;
3 - Tpybonpoeogn;
4 - MaHomeTp;

5 - Hacog;

6 - BakyymmeTp;

7 - BcacbiBaloWwWmi pykas;

8 - Bogoem.

Hgc - reoMeTpuyeckas BeICOTa

BCACbIBaHUS;

i - reOMETPUHECKON

BbICOTOW HarHeTaHus

Z - paccTosHMe No BEepTUKanu
Mexagy TOYKaMuU, YCTaHOBKMN

BaKyyMMETPA M MAHOMETPA, M.

Pom hpn — TEMNEPATYpPHLIE NOTEPU HaNoOpa (AaBNEHNE HACLILLEHHbIX NApOB);
I E“{W‘m hp.arm — NOTEPU HaMNoOPa, 3aBUCALLME OT BbICOTbI MECTHOCTN Hag YPOBHEM MOPSI.

Hanpumep, ansa noxapHoro Hacoca cepuu NH-40 Hr npaktnyeckn He npepbilaeT 7 M npu paboTe B
HOpMarbHbIX YCIOBUSAX, T.€. Npy aTMoccepHoM aasneHuu Patm =1 kr/icm? (10,33 M. Bogd. CT.) 1
Temnepatype sogbl 20 °C.

O6b14HO donycmumMas ebicoma ecachi8aHUs yKasbieaemcs 3asofamMu- uzzomosumesnsi-Mu
Hacocoe e nacropmax uszdenui.

ﬂ:ICOTa HarHeTaHuA.
Paanu4yaoT reoMeTpu4vecKyo U MaHOMETPUYECKYHO BbICOTY HarHeTaHus.
Meomempuyveckast ebiCOMa Ha2HemMaHUst — 3T0 PacCTOsIHWE B MeTpax No BepTUKanuM OT OCU Hacoca A0 HauBbICLLEN
TOYKW HarHeTaHus H,.
ManomempuyecKolU ebiCOmMoOU HazHemaHus Ha3blBaeTCs AaBneHne, co3aasaemoe HacocoM Hy.y (NokasaHue
MaHoMeTpa 4, BbIpaXXeHHOe B MeTpax ctonba XuakocTy, NnogaBaeMoil HaCoCoOM).
MaHomeTpuyeckas BbICOTa HarHeTaHusi (NoKasaHue MaHOMeTpa) Bceraa 6onbLue reoMeTpUYecko BbICOThI HAarHeTaHus
(peanbHOM TOYKM NOAAYMN XMAKOCTU) U3-33 BO3HUKAKOLLUUX NOTEPb B HANMOPHOW NIMHUW.

Hmau = HH + hH:

rae: h, — noTepu Hanopa B HaNoOPHoi NuHUK, h, = S-Q%

S — ConpoTUBINEeHne HanopHO! NMUHUK,

Q - nopaya Hacoca.
AnA BLICOTbI HArHETaHMS TEOPETUYECKWU NPEAENoR He CYLLECTBYeT, 2 NPaKTUYeCKW OHa OrpaHMYMBAETCA NPOYHOCTBLIO OTAENLHbIX
neTanei HacocoB M TPY6onNpoBoaoB, a Talkke MOLWHOCTLIO ABUratenen NpuBoaa HacoCcoB.



OcHoBHbIe paboyme napamMmeTpbl HACOCOB

lMonHbIU Hanop.

MonHeIn Hanop, passBuBaeMbli Hacocom, H pacxoayertcsa Ha
NnoALEM XNOKOCTU, NpeooneHue ConpoTUBIIEHUI BO
BCacbIBAKOLWEM U HANOPHOM TpybonpoBode N Ha co3aHue
csoboaHoro Hanopa.
H=H; + hge + hy, + Heq

roe: He — reometpuyeckas BeICcOTa Noagbema oAbl (M);

hsc + hy — NOTEepM Hanopa BO BCcachbiBaKOWEN U HAaNopHON
NnHUK (m);

Hes — cBoBoaHbIM Hamnop (M).

Ha npakTuke nonHbi Hanop, pa3sBMBaeMbl HACOCOM, OLIEHUBAKOT

no NoKa3aHnsAM MaHOMeETpPa U BakyymMmMeTpa.

NMNopaya Hacoca.
I'lo,uaqa HacocCa — 3TO KOJSIM4eCTBO XUAKOCTU, NepekadynBaemMoe
HaCOCOM B e,qMku,y BpemeHm.

Pa3nuuatoT Maccosyio nodauy (k2/c) n 06LEMHY0 nodayy (M°/

MUH unu ni/c). Yalwe Bcero nogadvy noXapHoblX HACOCOB

yKasbliBalOT B OObEMHbIX €AnHULax: M>/MUH Unun n/c.

CyLiecTByeT COOTHOLLUEHME MEeXAY KONMYECTBOM XUAKOCTU

BXoAsawWen B Hacoc Q4 U XXMAOKOCTU, BbiIXxoasawen n3 Hacoca Qa:
Qi =Q2+Qy,

roe: Qy— 06 bEMHBIE YTEUKU XUAKOCTU Yepes LWenesble

YNOTHEHMUS.

MonHeii KM Hacoca (n) yuuTbiBaeT Bce
NoTepu, KOTOPble BO3HWKAIOT B HEM MNpU

Moauwlit KITJ1 nacoca (n).

MollHOCTL Hacoca.
Paboune opraHbl Hacoca BO BpeMsa paboTbl NpeaarT 3HEPTUo
NOTOKY XWAKOCTU. 3Ta 3HEprus NogBOAUTCSA OT ABUraTensi.
Ansa NnpaBunbHOM OUEHKU SHEePreTUYEeCcKUX nokasaTenen MoTop-
HACOCHOW YCTAHOBKM CrneayeT pasnuyaTb NONe3Hyto
(adbhekTmBHYO) M NoTpebnaemyd MOLWHOCTb.
Mone3Hasn (3cpdekTuBHasn) mowHocTb (N.) Hacoca ngeT Ha
cosepLueHue paboTbl N0 NepeMELLEHNIO OnpeaeneHHOro
obbvema xugkoctn Q Ha BbicoTy H 1 onpegensieTcs no

opmMyne.
e Neo 278°Q-H
1000 z

rae: p — NNOTHOCTb XXUAKOCTH, KI'/M3;

g — yckopeHue cBoO0AHOro nagexus, M/c?;

Q — nogava Hacoca, M/c;

H — Hanop Hacoca, M.
MowHoCTb, NOTpebnAaemMan HacocoMm, Bcerga bonblue, Yem
nonesHasi, T.K. YacTb SHEPrvn 3aTpavynBaeTcs Ha MexaHu4eckue,
rmapaenuyeckne u o6bemHble NoTepu B Hacoce. MoTpebnsemon
MOLLHOCTbLIO Ha3biBaeTcsa MOLWHOCTL N, nogsoaumas K paboumm
opraHam Hacoca. OHa onpefgensieTcs no gopmyne:

N = Mxw,

rae: M— KpyTawmii MOMEHT Ha Bany Hacoca (namra‘renﬂ), Hxm;

W — yrnoeasa CKOpoCTb BpalleHnA Bana, C .

nepexkayueaHum xungkoctu. OH npeacTasnsaeT
coboll npousBeaeHUe TPeX YacTHbIX
K0athOLMEHTOB U XapaKTepuayeT

O6bemHbIn KM xapakTepusyeT cTeneHb n
repMeTM4YHOCTU Hacoca, U onpeaenseTcs no =

Q — KONUYECTBO XKUAKOCTWU BbIXOAALLEN U3
Q Hacoca;
= = Qy-— yTeuKM XnNaKoCT1 B HACOCE;
Q + Qy ‘Q+ Qy — KONUHECTBO XNAKOCTU BXOASALLEN B

OTHOLEHWE NOMeaHon molHocTn Ne K thopmyne: T
notpebnsemont N:
Ne Muapasnuyeckunn KMNQ nokassisaeT Mepy H :’az gga"_'GTB"TeﬂbeM (paseuBaeMblit) Hanop
n=1n,'M M, =— pacxoja 3Hepruv B Hacoce Ha npeogoneHue M, = AH = hioTepu HanoRa A TIDeGHONBHAE
N CONPOTUBIEHNS OBWXKXEHWUS XXUOKOCTU, U H+AH® conpotvsreHuit BHyTp Hacoca;

onpegenseTca no popMyne:

rae: n — nonHbii KM Hacoca;
No— 00BEMHLIN KM Hacoca;
Nr— ruapasnuyeckunin KM Hacoca;

Nw — MexaHnyeckui KrNa Hacoca nIo

Mexauuyeckuin KN — 3170 NoTepu MOLLHOCTH
Ha TpeHue B NOALWMMNHUKAX, YNNOTHEHUsAX Bana Wy =

H + AH — TeopeTudeckuii Hanop Hacoca.

N N — MOLLHOCTL Ha paboyem Konece Hacoca,
— AN -poTepu MOWHOCTU HA TPEHWE B
N + AN > [OAWHNHUKAX W CanbHUKax Hacoca;
N + AN — MOLLIHOCTL Ha Bany Hacoca



2-M yU4eOHBIN BOIIPOC.

IlokapHbIe HACOCHI. TeXHUYECKHE
TpeO0OBAHMSA K HACOCHBIM arperaram
[OKAPHBIX ABTOMOOMJICH



anMeHeHMe HAaCOCOB Ha MNOXapPHbIX MallMHaX

HACOCBI!

] ] |

ITOJAYA OB BAKYYMHBIE CHCTEMBI I'HAPABJTHYECKHE CHCTEMBI
| LlentpoOexusie L Crpyiinbie - LlecTepenHsie
- CrpyiiHble - LInGepHble - AKCHATbHO-NOPIIHEBbIE
-1llecrepennsle [~ ITopmHessie

- BOJ0KOIbLIEBbIE

Ha noxapHbix aBTOMOBMNAX yCTaHaBNUBAKTCA, KaKk NpaBuno,
Hacocbl LeHTPOGEeXHOro TMna.

3TO 00YCNOBMEHO PAAOM BaXHbIX JOCTOUHCTB
LeHTPOOEeXHbIX HACOCOB:

— NOCTOSHCTBO AOCTATOYHOCTU BEMUYUHBI HANopa: NPy NOCTOAHHOW CKOPOCTH
Bana Hacoca Nyou, 00/MUH, N3MeHsa nogavy Q, n/c, B LLMPOKUX Npeaenax (Ao
10 pas), Hanop H, M, pazsuBaemMblin UM, uameHsietca Ha 10-15 %.
CnepoBaTtenbHO, HANop NPU U3MEHEHUU NoJaun Bceraa ByaeT 4OCTaTOuHO
BbICOKUM.

— PaBHOMEPHOCTb NoAaYM OrHeTyLalmx cpeacts (noaava 6e3 nynbcauni);

— cnocoBHOCTL paboTaTk «Ha cebs» (T.e. NpU NePEeKPbITUU NOXAPHOTO
CTBONA, 3aCOPEHMN UMK 3aNoMe NOXapHOrQ pykaea B CUCTEME NoAaYn BoAbl
He NOBbLILAETCA YPE3MEPHO AaBneHue),

— NPOCTOTOW YNpaBneHns HacoCOM U ero 0BCNy>XuBaHua Npu IKCNNyaTauum
Ha noxapax.

- He TpebylT CNoXHOro NPpMBOAA OT ABUraTens, HaaexXHsl B paboTte 1 NpocTbl
B yNpasneHuu, a ux rabaputbl U MacChl OTHOCUTENIbHO HEBESUKM,
BaxHenwunn HegocTtatok LUH TO, 4TO OHM He sensomcen
camoecachbigarowumu — pabomarom mosibKO nocire
npedeapumenbnoeo 3anojiHeHuUs ecacsteafou;ea JIUHuUuU u
Hacoca gododl.

OTOT HeQOCTaTOK KOMMEHCUPYIOT YCTPOUCTBAMM, NO3BONAIOLMMU 3aNONHATL
BCAcCblBaKLWME TPAKTbl U MONOCTb HACOCA U3 LIUCTEPH.

Kpome TOro, Ha noXapHbiX aBTOMOOUNSX YCTaHaBNMBAIOT BCNIOMOraTesibHble
HACOChI ANA 3anofIHEHUSA NOMOCTU BCACbIBAKOLLEro pyKaBa U Kopnyca Hacoca
BoAOW. [ANs 3TOW Lenu UCNoNb3yoT ra3ocTpynHble, POTaUMOHHbIE,
NOpLUHEBLIE U ApYrve Hacockl. BcnomorareneHele Hacockl paboTaloT
KpaTKOBPEMEHHO, TONbKO NMPW BKMKYEHUM LEHTPOOEXHOro Hacoca B pabory.
YCTaHOBKa TakMX HACOCOB YCIOXHAET KOHCTPYKLUUK HACOCHOW YCTaHOBKM,
TpebyeT yCTpoWcTBa AONONMHUTENBHOIO NpuBoAa AnsA ux paboTobl.

TexHu4yeckue TpeboBaHUA K HACOCHBLIM
arperaram

noXapHbIX aBTOMOOUNEen

— Hebonblmne rabapuTHble pasMepbl M Macca, YTo Heobxoaun-mMo
ANS pauMOoHanbHOro MCNonb30BaHWA NPY30NOABLEMHOCTU U 0ObeMa
Ky30Ba NOXapHOro asToMoouns;

— BbICOKasi HAAEXHOCTb, B TOM Yucrie npu paboTe Ha 3arpsis-
HEHHOW BOAE;

— NOCTOSIHHAsA rOTOBHOCTL K paboTe;

— BbICOKME KaBUTALMOHHbLIE CBOWCTBA;

— nonoras popma HanopHOW XapakTepUCTUKK, T. €. He3Ha4n-
TenbHOE N3MEHEHME Hanopa Hacoca B guanasoHe noaad ot
HyneBon 00 MakCUManbHON NPU NOCTOSIHHON YacToTe Bpalle-Hus
(npwn kpyTONagawLwen popmMe HaNOPHON XapaKTEPUCTUKN
CHXXEHWE Noaadm BneYeT 3a cobon ObICTpoe NoBbLILWEHME HANnopa,
4YTO MOXET BbI3BaTb Pa3pblB HAMOPHbLIX PYKaBOB, a NoBbILLEHWEe
nogaum — CyLLLeCTBEHHOE CHIKEHWNE Hanopa);

— COrnacoBaHHOCTb NapameTpPoB Hacoca u asuratens, npu
OTCYTCTBUM KOTOPOW NapamMeTpbl Hacoca He MoryT BbiTb
peann3oBaHbl Ha NoXXapHOM aBToMobune;

— MUHUManbHOE BPEMS 3anofHEHNA BCACbIBAKOLLEro
TpybonpoBoga u Hacoca BoAOW nepen MyCKOM C NOMOLLbH
BaKyyMHoW cucteMbl (He ©onee 40 cek. C reoMeTpuyeckon BbICOTbI
BCacbIBaHUA He meHee 7,5 M.);

— npocToTa 1 yaobCTBO ynpaBfieHns1 HACOCHOW YCTaHOBKOW;

— BO3MOXXHOCTb ANIMTENBHOW HENpPEepbIBHOW paboThl Ha
MaKCUMarnbHOM pPeXxume B YCTaHOBNEHHOM UHTEpBane Temneparyp
OKpYXarloLero Bo3ayxa (KOHCTPYKLUKUS1 HACOCOB HOPMarbHOro
AaBNeHWst OMKHa obecneynBaTb X HENPEPbIBHYK paboTty B
HOMUWHaNbLHOM peXuUMe B TeYEHUE He MeHee 6 Y., HacoCcoB
BbICOKOIO JaBneHusi — He MeHee 2 4.);

— cBOOOAHbIN AOCTYN A5 TEXHUYECKOro obcnyKuBaHus, ero
npocToTa 1 yaobcTBo (OTCYTCTBUE 3NEMEHTOB, TPpebyoLLnxX
nepuoanyeckon perynmpoBk4, MUHUMarbHOE YNCMO TOYEK CMa3Ku
W CrnvBa BOAbl, BO3MOXHOCTb YacTUYHOW pa3bopku arperaTtoB
HEeNOCpPeACTBEHHO Ha NOXapHOM aBToMObUNE);

— HU3KMIA YPOBEHb LUyMa U OTCYTCTBUE BUOpaLUnii BO Bpems
paboTbl (CpeaHUI YPOBEHb 3BYKA, CO3AaBaEMbI HACOCOM NpPU
paboTe B HOMMHaNbHOM pexume, AomkeH oblTh He Bonee 85 ab.);
- UICMONb30BaHUe TeX Xe COPTOB Macesn U CMa3oK, Kakue
NPUMEHSIIOTCA AN1A arperaToB U y3roB LWacCy NoXapHoro
aBTOMODOMNA.



LleHTpoGeXxHble NnoXXapHble HAacoChl
- 3TO yc‘rpoﬁcma npeaHadHaYieHHble ana noAayiv BoAbl U BOAHLIX pacTeBOpoOB neuooﬁpasoaareneﬁ Ha

TYWeHWe noxapa.

Hacockl UCNonb3yTCA ANA YCTAHOBKU B 3aKPbLITHIX OTCEKax NOXAapPHbLIX aBTOMODUNEN, NOXAPHBIX KAaTEPOB,
nepeasmkHLIX NOXaPHBIX YCTAHOBOK, B KOTOPLIX BO Bpems paboTol cbecneuMBaeTca NONOXUTENLHAA TeMnepartypa.

B 3aBMCHMMOCTU OT UX KOHCTPYKTUBHbIX
0CODEHHOCTEN U OCHOBHbIX NapaMeTpoB
(FOCT P 52283-2004 «Hacocet yeHmpobexHbie roxXapHbie.
Obuwue mexHuveckue mpebosarus. Memodst ucrisimanulis)

HacoCbl HOpManbHOro AaBneHus:
OAHO- UM MHOTOCTYNEHYaThIe NoXapHLIe HacoCk!,

oBecneuusaloLive nogavy Bogbl U OTHETYLIALLMX
pacTBoOpOB NpU AABNEHUU
Ha BbixoAe A0 2,0 MMa (20 krc/cm?)

Mo MecTy pacnonoxeHnA Ha NOXaPHbIX
aBTOMODUNAX

lMepegHee pacnonoxeHue

£0 BPAL@HHE OT HOCKA KONEHYATOro Bana ABMraTens.
atn KOpOMias MPaHCHMUCCUA Hacoca; Kopomkue m Py6Onpoaodst 6aKyym-
HOU CU 1 4 CUCMEMbI AONONHUMEBABHOZ0 oxnaxdenus; ydoGemeo

HACOCb! BbICOKOro gaBrieHUA:
MHOrOCTYNEHYaTble NoXapHbIe HacoCkl,

obecneunsaroLne nogady sofb! U OrHETYLALLMX
PacTeopos npy AABINEHUM Ha BbIXOAS
ot 2,0 MMa (20 krc/em®) go 5,0 MMa {50 krcicm?)

NnoGBe33a K GOCOUCIIOHHUKY;

«=» ONACHOCMb 3GMEP3IANURA B00LI @ HACOOE NPU OMPUUAMENLHLIX
memnepamypax 6030yxa; yxyoueHue 06dysa paduamopa; 80IMOXHOCITIb
NOSPEXGEHUSR HACOCa NPU Hae30e Ha NPENAMCMEUe; CrOXHOCMEb
COOOUMEHIIA HACOCa C LUCMEPHOU GnR 800kt U REHOGaKOM.

Hacoc CTABAT Nepe PARUATOPOM NOXKAPHOTO aBTOMOSHAA M NPUBOGAT

Cpeavee pacnonoxeHue
Hacoc pa3melyaroT B kabuxe, 3a kabuHoi WnK noa eé nonom.

NIeM CO £80620 paboue2o MeCina; KOMIaKMHLIe 80GONEHHLI KOMMYHUKa-
yuu;

HacOChbl KOMOMHMPOBAHHLIE:
HAaCcOCbl, COCTOSLMUE U3 NOCNEAOBATENbHO COEAUHEHHbLIX

HacoCcoB HOPMANbHOMO U BLICOKOrO AABNEHWA, UMEIOLLMX
o6wuii npueog.

IOXEPMBIM EMIOMODUNEM, MPYOHOCITU DU YImersienuy mpydonpoeodos,

U MOHIMAXE HACOCE, PACNONOXEHHOZ0 & KaBUHe.

«+» HACOC XOPOWO YMBNAEH, YNPasneHue HaCoCHOU YemarosKod s0dume-

=% CONPAUABITICA YUCTIO MECIM O 60020 PacYéma, yXydwalmes yeno-
BUS ©20 Pa3MEIieHUA U 0630D MECMHOCMU Ha NOXAPE C MECMS YPagNeHUR

COBQUHAIOUUX HACOC C UUCMBPHOU U NEHOBAKOM, 8 MaKKe APU deMOHMmaxe

3afHee pacnonoxeHue
HACOC MOHTHPYIOT B H30NVPOBAKKOM OTaN/MBAEMOM OTCEKE Ky30Ba, H
COeAVHAIOT KApAAHHON NepegaYei ¢ Koponou otSoPa MOLYHOCTH,
«+» MUHUIMBNLHES ONUHE mpybonposodos; 6onee ydobiei docmyn k
HACOCHOI! YCIMaKoBKe U Xopowutl 0630p MECIHOCINL;
x=» 3HavumensHan dnuna KapdanHol nepedavu BONONHUMBNLHOL

019 NPONYCKa KapAarHOUl nepedayl, 4o NOBLILIAEM USHMP MAXECMU

NEHUA Q8UEMENEM U3 HACOCHO20 OmeeKa; BONbIes nuHa mpysonpoeo-

XOO0M.

MPAHCMUCCUU NPUBDAa HacoGa; 601166 EbICOKOE PACIIONONEHUE YUCMIEPHb
MOXAPHOL0 a8moMobuns; Heobxodumocre Oybnupyouwell CuCmeMs! ynpaea-
G808 eaKyyMHOU cucmemss; Heydobemeo 00be3da K 800CUCMONHUKY 330HUM

CTpyKTypa ycnoBHOro o603Ha4vyeHun
HaCOCOB LIEHTPOGEXHbIX NOXapPHbIX

XK= XXX =XK XX

Thn acoca

Houmnnanshas nogana e n - ¢!

Hanop 8 HOMMHANLHOM POXHMO 8 M

Mogudmeayra

0603H&4eHNE HOPMATHBHOIO AOKYMEHTS

MpuMep ycnosHoro o6o3HayYeHUs Hacoca
LIeHTPOBEXHOro NoXapHoro HopMansHoro
AaBneHus:

HUIMH-100/100.B1TY.....

Mpumep ycroBHOro 0603Ha4eHns Hacoca
LIEeHTPOBEXHOro NOXapHOro BbICOKOro
AABNeHus:

HLUI1B-20/200 TY......

Mpumep ycnoBHOro 00o3HaveHnst Hacoca

LEHTPOGEXHOro NOXAPHOIo

KOMBUHUPOBAHHOTO:
HUTIK-40/100-4/400 TY.....

BnusiHne 4yacTtoThbl BpalleHUxA paﬁoqero KOJieCa Ha napamMeTpbl paGOTbI ueHTp06e)KHOI'O
HacoCa nNnposABrndaeTcs cneayroumm o6pa30M:
Mopaya LeHTPOBEXHOro Hacoca N3MeHSIeTCA NPONOPLIMOHANbHO YacToTe BpalleHus: pabo4dero Koneca:

Q1IQ2 = n1ln2.

Hanop, pa3BMBaeMbII/I HaCOCOM, USMEHAETCHA NnponopunoHalibHO KBa,D,paTy 4aCTOThbl BpalWweHUA paGoqero Korneca:

MoLUHOCTL, NOTpebnsemas HaCOCOM, U3MEHSAETCSA NPONOpPLUNOHa

H1IH2 - (n1ln2)
N4/N3 = (n4/ny)°.

1bHO KyGy 4acToThl BpalleHns pabodero koneca:



B 3aBUCUMMOCTHM OT UX KOHCTPYKTUBHbIX

OCOOEHHOCTEN U OCHOBHbIX NapameTpoB
(FOCT P 52283-2004 «Hacocbkl ueHmpobexHble rnoxapHsle.

Obwue mexHuyeckue mpebosaHus. MemoOdsbi ucribimaHut»)

HAaCOCbl HOPMAJIbHOIro AaBJIeHUA:
OfIHO- NN MHOrOCTyNeH4YaTble NoXapHble HacoChl,

obecneyunsatouime nogady BoAbl U OrHeTyLLaLMX
pacTBOPOB NMpu AaBneHuu
Ha BbIxode Ao 2,0 MMa (20 krc/cm?)

HAQCOCbLI BbICOKOIo AaBJlieHUA.
MHOrOCTyneH4YaTble NoXapHble HacoChl,
obecneynBaroLme noaady BoAbl U OrHETYyLIALLNX

pacTBOpPOB Npy AaBMNeHnn Ha Bbixoae
ot 2,0 MMNa (20 krc/cm?) ao 5,0 MMNa (50 krc/cm?)

HacoCbl KOMOMHUPOBAHHLIE:
HaCOCbl, COCTOsILLME U3 NOocnefoBaTENbHO COeANHEHHbIX
HACOCOB HOPMAaIbHOro U BbICOKOro AaBMeHUs, UMEKLUX

obLwun npueoL.




Mo MecTy pacnonoXxeHusi Ha NOXapHbIX aBTOMOOUNSAX

NepepHee pacnonoxeHue
HacocC CTaBAT nepeq pagmaTtopomM NoXKXapHoro
aBTOMOOUNA N NPUBOASAT BO BpaLLEHME OT HOCKa

KOreH4yaToro Bana gsuratens.

NpeumyuiecTBa:
I’KOpOTKaﬂ TpaHcMuccus,

»KOPOTKME TPYDONpoBoAbl BaKyyMHOW CUCTEMbI U CUCTEMBI
OOMONMHUTENBHOIO OXMNaXaeHWs,
$yno6CcTBO Nogbesaa K BOOOUCTOYHUKY;
HepoctaTtku :
W OMacHOCTb 3aMep3aHns BOAbl B HACOCE NpU oTpuLaTeNnbHbIX
Temneparypax Bo3ayxa,

yxyaweHve obaysa paguartopa,

BO3MOXHOCTb MOBPEXAeHUs Hacoca Npu Haesae Ha
npensaTcTeue,
YCITOXXHEHWe py4yHOro 3anycka gsurarens,

CNOXHOCTb COeMHEHNA Hacoca C LMCTEPHOW A51s BOAbl U
neHobakom.

CpenHee pacnonoxeHue
HacocC pa3mMellaroT B KabuHe, 3a kabnHoM unu nopa
€€ Nnofnom.

MpenmylwecTBa N He[OCTaKMU:

1) HacoC XOpOLUO YTEMNEH,

BOAUTENb MOXET YNpPaBnsiTb HACOCHOW YCTAaHOBKOW CO
CcBO€ero paboyero mMecTa,

HO B TO X€ BPEMS COKpaLLaeTcs YMcrno mect ans 6oesoro
pacyéTa, yxyaLatTca yCnoBusa ero pasmeLleHmst n o063op
MECTHOCTM Ha noXape C MecTa yrnpasrieHNs NOXapHbIM
aBTomMobunem.

2) BogoneHHble KOMMYHUKaUMN Npu cpeaHem
pacrnonoXeHun nony4arTcsa 4OBOSIbHO KOMMAKTHBIMU, HO
BO3HMKAOT TPYOHOCTW Npu yTenneHnn Tpybonposoaos,
COENHSIOLMX HACOC C LICTEPHOM N NeHOBaKoM, a Takke
npg AEMOHTaXe U MOHTa)ke Hacoca, PacnosIOXKEHHOro B
KabuHe.

HaCOCHOW YCTaHOBKE 1 XOPOLUNN 0630p MECTHOCTM.
HepoctaTtku:

No>XapHoro aBTomMobuns,

=Heynob6CTBO Noabesaa K BOAOUCTOUYHUKY 3aHMM XOO0M.

3agHee pacnonoxeHue
HAaCOCHYI0 YCTaHOBKY MOHTUPYIOT B N30NIMPOBAHHOM OTansiMBaeMOM OTCEKE Ky30Ba, U COEAUNHSAOT

KapdaHHOM nepeaavyen ¢ kopobkom oTtbopa MOLLHOCTN.
I'Ipeumyu.l,eCTBa ,D,J'IMHa prGOHDOBO,EI,OB COKpawjaeTcd 0 MUHNMyMa, obecneynBatoTcs bonee yﬂ,06HbIM AOCTYI K

=3Ha4vnTEsIbHaAa AOJlnMHa Kapﬂ,aHHOIZ nepegadn AOMNOSTHUTENBLHOW TPpaHCMUCCUN, obecnevnBatoLLeN npmBoa Hacoca,
=0onee BbICOKOE pacnosioxxeHne UnCTepHbl OJ14 rnponycka KapgaHHOW nepenayun, 4To noBbllUAET UEHTP TAXECTU

*HEe0b6XOAMMOCTb BBEAEHMUSA J:|,y6nl/|pyrou.|,el7| CUCTEMbI YyripaBliieHna asurarerniemMm M3 HaCOCHOrro OTCeka,
» DonbLlas AnuHa prGOHpOBO,D,OB BakKyyMHOUN CUCTEMbI N CUCTEMbI OOMNOJIHATESNIbHOIO OXraxaeHuA,




a
a) MH-40YB; 6) RIH-4O ¥YB.01 co BCTpoOeH
cUCTEMON

LleHTpo6exHble noxapHble Hacockl cepum MH:

HanmeHoBaHne nokasaTtenen | Pasme | NH-40 YB MH-60 MH-110
PHOCTb

Hanop M 100 100 100

Mopgava nf/c 40 60 110

YacToTa BpaweHns 06/MUH 2700 2500 1350

OuameTp pabovero koneca MM 320 360 630

Krng - 0,61 0,6 0,6

MoTtpebnaemaa MOLWHOCTD kBT 65 98 150

MakcumanbHaa BbicoTa M 75

BCcacbIBaHNSA :

Macca KT 65 | 180 | 620

Konnekrop npeanHasHadeH aons

unu umctepHy. Kpome toro, Ha Hem
KPENUTCA HanopHas 3aasuxka 13,

perynupyeTca 3aaBUXKON

Hble 3a/1BMXKM .

MoxapHbin Hacoc NH-40YB ¢ konnekTropom u
neHocMecuTenem

1 — konnekTop; 2 — neHocmecutens MNC-5; 3 — kopnyc Hacoca;

4 — kpblWKa Hacoca; 5 — Ban Hacoca; 6 — paboyee koneco Hacoca;
7 — NoAWWNHUKK; 8 — YepBAK NpUBOAA TaxoMeTpa; 9 — KOMNNEKT
YNNOTHUTENBHBIX MaHXeT; 10 — mydTa-conaney; 11 — wnadr ot

KONMNa4ykoBOW MacneHku; 12 — cnmBHOW KpaHuk; 13 — HanopHas
3aaBuxKa; 14 — oTBog Hacoca (BbixogHow anddoyaop);
15 — HanopHbIM naTpybok; 16 — 3aaBmkKa KONnNekTopa .

KONNEeKTop

MeHocmecuTensb. Ha Hacocax MH-40YB ycraHoBnEHb!

neHocmecutenu MNC-5.

Perynupya MaxoBuykoM 4 nonoxeHue aosaTtopa 2, BO3MOXHO
nopaeaTh 5 paanuyHbIX 403 neHoobpazosa-Tens ([10).
Mpu BKNIOYEHUN PYKOATKOR 7 KpaHa 8 Boga M3 KOnnekTopa

pacnpeneneHuns BoAbl B PyKaBHbIE NUHUN

NEHOCMECUTENDb 2 W BaKyYMHbIA KpaH Ans
COeAVHEeHUA BHYTPEHHEN NONOCTM Hacoca ¢
aTMoccepoi nu BakyyMHbIM HaCOCOM.

| B nacgheTHbIN CTBON MNK UMCTEPHY BOAa
noaaeTcs Yepes3 OTBepcTve AnameTpom 78
MM. MpoxoaHOoe ceveHne 3Toro OTBEPCTUA

K dhnaHuam TopLOBbIX NOBEPXHOCTEN
KonnekTopa {oTBepcTnA ¢ guametpom 70
MM) WNWNbKaMKU KpensaTea ABe Hanop-

Mpu BpalleHn MaxoBuiKa 8 WnuHAeNs
BUHTOBOW Hape3kon 5 nepemelyaeTcs BO
BTynke 4. MNog Hanopom Boabl kKnanaH 7
NOBOPAYMBAETCS BOKPYr OCu 2 1 Boaa
nocTynaeT B PyKaBHYIO NuHuio. Mpu
npekpaweHun nogaym Bogbl Ha BbICOTY
KnanaH 7 noa ee HanopoM 3aKpoeT Bxod B

nocTynuT B conno 9, a 3atem B8 aucpchysop 70U BO

BcacblBaioLLuit naTpyBok Hacoca.

OGpasytoweecs B kKamepe [NC paspexenne obecneunt

noctynneHue MO na neHobaka vyepes oTeepcTue 6.

[MNonoxeHne gosartopa 2 pukeupyeTca cTpenkon 5 Ha aucke 3.
Hudbpst Ha wikane dozamopa 0603HaYarom Yucso

1 — kopnyc; 4 -

9 — konnayok; 1

3 45

CEANo Knanaua; 3 — KnanaH B
cbope; 4 — npoknagka; 5 — nonykonoua;
6 — BTYyNKa; 7 — WnuHgenb; 8 — KOpyc 3agBWXKKK;

0 — MaxoB14OK

3 7 8

odHoepeMeHHO paGomasowux om GaHHo20 Hacoca

cmaosioe FT1C-600.

1 — knanaH;

2 — 0oCb KNanaHa;
3 — kopnyc;

4 — BTYnKa;

5 — BUHT;

6 — yNnoTHeHUe;
7 — ranka;

8 — MaxoBuK.

1 — Kopnyc;

2 — Qo3vpy-
FOLLMIA KpaH;

3 — avck;

4 — MaxoBMYOK;
5 - cTpenka;

6 — oTBEpcTHE B
wTyuepe
nopsopa;

7 — pykonaTKa;

8 - kpaH
BKIIOYEHUS;

9 — conno;

10 - audp-
¢yaop.



MoxapHble HacoOChl 3TOro TUNAa —
HAacoCbl HOBOro NOKONEHUS.

OCHOBHbIE KOHCTPYKTUBHbIE 3NIEMEHTbI U
cucTemsbl, obecneunBaroLlme nx
OYHKUMOHUPOBAHUE, aHANOMUYHI
3nNeMeHTaM U cucrtemam HacocoB [H.

OpaHako B KOHCTpYKUuK Hacocos HIML,
nMeeTca paa NPUHLUNUaNbHbIX
O0COOEeHHOCTEeN, OTNNYAIOLWUX UX OT
HacocoB [MH:

» repMmeTtusauus BHYTPEHHUX NoNocTen
OCYLLIECTBNAETCA YNNOTHEHUSIMU
TOPLOBOro TMNa, U3roTOBMEHHLIX U3
CUNUUNPOBAHHOrO rpaduTta, KOTOPbLINA
XapakTepu3yeTcs BbICOKOU
WM3HOCOCTOMKOCTBLIO U, crieqoBaTernbHo,
obecneymBaeT 4ONTOBEYHOCTb
YNAOTHEHUN,

» CTPYWHbIE HACOChl B BaKyyYMHbIX
cUcTemMax 3aMmeHeHb! NNacTUHYaATBIMU
HacocaMm ¢ MEXaHUYECKUM NPUBOAOM,;

» B KOHCTPYKLMW HACOCOB pearnv3oBaHbl
aBTOMaTUYECKMNE CUCTEMBI
ynpasneHusa 3abopom Boabl U3
€CTEeCTBEHHbIX BOAOUCTOUYHMKOB
(py4HOM NpuBOA sIBNSIETCA
Ayonupytowum);

» W3MEeHeHa cuctema nogaudu
neHoobpasoBaTena: NpeaycMoTpeHo
aBTOMaTUYeCcKoe BbIKMIYEeHUE Nogadn
neHooGpasoBaTesnsi NPy BbIKITIOYEHNUN
NneHHbIX cTBonos unu I'MC, Ha
HekoTopbix HIU npegycmoTtpeH
ABTOMAaTUYECKMA KOHTPOIb U
nogaepXaHue KoHUeHTpauuu
neHoobpasoBaTens B Bogae;

» Ha Hacocax npeaycmoTpeHa
YCTaHOBKA CYETYMKOB
NPOAOIHKUTENBHOCTU UX paboThl.

MoxapHble ueHTpobeXHble Hacocbl cepuun HIL

MoxapHbIN LleHTPOo6eXHbIM HACOC HOPManbHOro AaBnNeHUs —
HMU-40/100

NMEeeT KOHCTPYKLMIO aHanormuHvia Hacocam MNH

1 — WKuB; 2 — MaHXeTa; 3 — YepBsYHOEe KOMNeco npueoga
TaxomeTpa; 4 — Ban; 5 — kopnyc; 6 — KpbIWKa; 7 — CeTKa;
8, 11, 12 — ynnoOTHEHUE TOPLOBOE; 9 — CMMBHOW KpaH;
10 — koneco; 13 — nogwunHuK; 74 — cnuBHas Npobka;
15— wanba

ABTOMaTU4eECKas cMcTeMa 4O3MpPOBaHUA
(ACQ) neHooGpaszoeatens noanepkvBaeT Ha

TpebyeMoM ypoBHE ero KOHLEHTpaLUIo.

MpuHumn patotol ALIC 0CHOBaH Ha CPaBHEeHUN
3MEKTPUHECKOI NPOBCAUMOCTU pacTBopa neHoobpa3soBaTens
C SMNeKTPUYECKUM SKBMBASIEHTOM PacTBopa 3a4aHHOM
KOHUEHTpauuu. Npn U3aMeHeHUU KOHUEHTpauUuKn pacTeopa
neHoo6pa3oBaTens U3MEHUTCS ero aneKTpudeckas
npoBoauMocCTb. Ee paccornacoBaHve ¢ arnekTpu4eckum
3KBMBAMNEHTOM 3achUKCUPYETCA B INEKTPOHHOM Bnoke u
6yneT BblpaboTaH ynpaBnsowmili CUrHan Ha 3ANeKTpUYecKui
apuratens gosartopa. [leuratens uameHuT o6opoTbl U Yepes

cUCTEeMy 3yBuaThbiX KONec U3MEHUTCS NONOXEHUe kKnanaHa u,
3

/

N\

&
13 — 3NEKTPOHHLIA BNOK;
14 — MaHoBaKyyMMETp;
15 — konnekTop;
16 — mapobnok;
17 — knanaH NnaaaIUuni;
18 — gaTiuK KOHUEeHTpauuy;
19 — Tara nogbemMa BakyyMHOro
Hacoca;
20 — HAacoC BaKyyMHbIN;
21 — 6aK MacnsHbIn;
22 — pyKoaTKa MexaHu3ma
OTKMIOYEHUS BaKYYMHOrO
Hacoca

NeHocmecuTenob
ABNAETCA YacTbio aBTOMATUYECKOW CUCTEMbI A03U-
poBaHus, BKIOYaOLWEen AaTYMK KOHLEHTPauum u
3NEeKTPOHHbLIA BNOK ynpaBneHus.

1 — HacoOC UEHTPOOEXHbIN;
2 — KpaH CNMBHOW;

3 — KpaH BaKyyMHBbIN;

4 — Macnoykasarens;

5 — BEHTUINb HANOPHbIN;

6 — neHocMecuTEND;

7 — BEHTUNb 3anonHeHus;
8 — maHomeTp;

9 — cyeTuMK BpeMeHu
HapaboTKu;

10 — py4ka cnvsHas;

11 — naHenb NpubopHas,;
12 — TaxomeTp;

cnegosaTenbHO, KOHUeHTpauus neH0°6p33OBaTenﬂ. '3\‘ P of IKEKTOp;
: 3 2— KPaH BKNIO4YEeHUA XKeKTopa,;
Maxnenb B ' % s WG 3— £03aTop;
K2 — WTOK KNnanaHa OTCeKarLllero,
o e |6 3meKTPOHHOrO oot Y i i

= aiil I

il o
g

4 — nepeknKyaTenb
] KOPPEKUUN KOHLEHTpauun
o) neHoobpa3soBartens

Onoka ynpasneHus: f= 1 == 6 — WTOK KNanaHa Ao3NPYIoLLero;
T ~ 7 — oBpaTHbIiA kKNanaH;
1 2 .
¥ * o 1,5, 6 —nHANKATOPHbLIE { ?_/ g KpaH Briycka Boagyxa,;
AN . oo 5 'A — CINMBHOW KpaH
NaMNOYKH; y .
2 MGnep: Audhy3vMOHHBIM (BLIXOQHOM) KOHEL, 3XEeKTopa BCTABNEH B KPLILIKY LleHTpobexHOoro Hacoca, a
4 KOp0rwut £ eepou =Yl p; CONNOBON (BXOQHON) KOHEU IHKEKTOPA KPENUTCH K KPpary BKNIOMEHNA IXEKTOpa.
2 R B 3 - nepeknwyartenb TMNa MNpu Tymermg NEHOW, OTKPLIB KpaH 2, u3 n%»capnoro Hacoca nocTynuT Boaa B axekTop 1.
oo % . B kamepe B 6yaeT cosgaHo pa3pexeHue. OQHOBPEMEHHO € 3TUM B Ao3aTope 3
( A\) E neHooﬁpaaoBaTenﬂ, NPVWNOAHUMYTCA WTOKK 4 U 6 ¢ kKnananamu. Torga neHoobpasosaTtens s neHobaka Gyger

nocTynaTb M3 kamepbl A B kamepy B {o6paTHblit knanaH 7 npy 3ToM OTKpoeTcs) u B, a 3atem B
NOXapHbLIA HACOC (3TO NOKA3aHO CTRENKaMK).

OGpaTtHbIi Knanad 7 NeNecTKOBOro TUNa NPeAoTBPaLLAET 4OCTYN BOAL! B N@HOGaK npu
paboTe OT ruapaHTa B CNy4asx, Korga 3aKkpbIBaloT KPpaH 3KEeKTopa MNW OCTAHABNWMBAKT HAcoc,
HE 3aKpbiB NPeARaAPUTENLHO KpaH Noaayu neHoobpazosaTtens us neHobaka B Hacoe.



MoxapHbIN LEHTPOOGEXHbLIN HACOC BLICOKOIo

YVVVY

AasnexHus HMUB-20/200 —

TpeXCTyneHHaTblﬁ NPUMEHAETCA AnAa KoMnniekrauum
noXapHbIX aBTOMOOUNEN pa3NUYHbLIX BUOOB,
npegHas3Ha4eHHbIX AnAa TyweHUA NoXXapos B BbICOTHBLIX
30aHuAX, a TakkKe ana KoMnnekrauuy apyrux MmawivH u
NoXXapHbIX YCTAHOBOK YHUBEpPCAribHOro Ha3Ha4eHus.

Koanextop

Cocrae Hacoca:

HAaCcOC UEHTPOOEXHbIN (TPEXCTYNeHYaTbIn);
BaKyyMHasi cuctema BogosanonHexus tuna "ABC";
cMcTeMa Nogayn v AO3VMpoBaHuA neHoobpasosartens;
HaNOPHbIA KONMEKTOP C ABYMSI BEHTUNAMM;
MOSHBIA NAKeT KOHTPONbBHO-N3MEPUTENBHBIX NPUOOPOB (2 MaHOBAKYYMMETPA,
LMPOBOIA TAXOMETP, CHETYUK BpeMeHN HapaboTku).

OcobeHHOCTU U npevMmyllecrtBa Hacoca:
Hacoc HLMB-20/200 paccunTaH Ha paboTy C LUMPOKUM ANAnasoHOM
BbIXOAHbIX NapamMeTpoB (Npu YacToTte BpaweHns 2200 06/MUH - pexum
HOpManbHoro aasneHus: Hanop 100 M, nopava ao 25 nfc; npu yacrtore
BpaweHusa 2700 06/MUH - peXXumM BbICOKOro AaeneHus: Hanop 200 m,
nogada go 20 n/c; npn yactote BpaweHns 3200 06/MUH - peXXuM BbICOKOTO
aasnedus: Hanop 300 m, nogaya ao 15 nfc)
BbICOKOE AaBneHue obecneunBaeT BO3MOXHOCTb TYLIEHWUS NOXapoB TOHKO-
pacnbiNeHHbIMK CTRpySMU {0BecnedYnBaeTca Manbii pacxod BoAbl Npu
NOBLILWEHHbIX OFHETYLWaLMX CBONCTBaX, abhEKTUBHOE OcaXaeHWe abiMa,
CHKaeTcs yweptb OT noxapa 3a CHeT UCKIIOHEHWUS M3NULLHEro Nponuea
BOAbI, TaKXe 0becne4ymBaeTcs BO3MOXHOCTb TYLLIEHUSA NOXAPOB B 34aHNAX
NOBLILWEHHOW 3TAXHOCTH)
BakyymHas cuctema tvna "ABC" (obecneuvBaeTcs yCKOpPEHHbIN
Boao3abop, npoBepku Ha "cyxon Bakyym" npoussogatcs 6e3 sanycka
asurartens)
YNAOTHUTENbHbBIE CanbHUKU HOBOW KOHCTPYKUMUK (He TpebyroT Tekywiero
obcnyxuBaHus, 06nagarT BbICOKOW HAAEXHOCTLK U M3HOCOCTOMKOCTLIO)

YVVV VYV

>
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MNMoxapHbIN LEeHTPOOEXHbLIN HAaCcOC BbICOKOIo
AasneHusa HUMNB-4/400

- npegHasHa4veH Ans TYLWEeHUs NoXapos BOLAOW UMY NEHOMN,
3abupas Boay TONbKO U3 LUCTEPHBLI UMK OT rMApaHTa.

Hacoc yeTbipexcTyneHyaTklii CO BCTPEYHO PacnonoXeHHbIMM
Kornecamu TpeTben 1 YeTBEPTON CTYMNEHU MO OTHOLLEHUIO K NEPBLIM
NBYM Konecam

K konnexropy Hacoca

N

W3 sopo-
HNETOUMUKA

— e — —

- CocraB Hacoca:

HACOC LEHTPODEXHbIN HYEThIPEXCTYNEHYATDIN;

BCTPOEHHbIA NPUBOAHOW PeayKTOp C NepeMeHHbIM NepeaaToYHbIM OTHOLIEHWUEM,
yCTaHaBNMBaEMbIM NO TREBGOBAHUIO 3aKa34MKa;

cucTemMa noaaym u Ao3vpoBaHuA neHoobpasosaTtens;

HanNOPHLIN KONNeKTop ¢ BeHTuneM Dy 20 MM 1 nepenyckHbIM OTBOAOM,;

NOMHbINA NAKET KOHTPONLHO-U3MEPUTENLHBLIX NPUBOPOR (2 MaHOBakyyMMeTpa, LudpPOROn
TaxoMETP, CHEeTUMK BPEMEHN HApaboTKu).

Ocob6eHHOCTM U NpeuMyLLLeCTBA Hacoca:

BbICOKOE AaBneHne obecneqnsBaeT BO3MOXHOCTb TYLUEHMS NOXapoB TOHKO-
pacnbINeHHbIMKU CTPysSMU (0DecneuyrBaeTcs Manbiil pacxod BoAbl Npu
NOBbLILLEHHbIX OrHETYLUALUX CBOWUCTBAX, 3hheKTUBHOE OCaxaeHue aAbima,
CHUXaeTcs yuepd OT noxapa 3a CYeT UCKIKYEHMS U3NULLHErQ NponuBea
BOAb!, Takke obecneyunBaeTcsl BO3MOXHOCTb TYLUEHUS NOXapoB B 34aHUAX
NOBbLILEHHON STAXHOCTH);

HanuMyve BCTPOEHHOro peaykTopa ¢ nepemMeHHbIM nepeaaToyHbIM
OTHOLWeHWeM (obecneyuBaeTcsl BOZMOXHOCTb NPUBSA3KU K Pa3fiM4HbIM
NPUBOAHLIM ABUraTensm, B .4. 3NEKTPUYECKUM);

YNNOTHUTENbHbLIN CanbHUK HOBOW KOHCTPYKUUK (He TpebyeT TekyLero
obcnyxmnBaHus, obnagaeT BoICOKON HAOEeXKHOCTLIO U UBHOCOCTOUKOCTLIO);
Manble rabaputel U Bec (06ecneunsaloTca yaoOHbIe BapUaHThLl KOMMNOHOBKIM
haxe B caMblx nerkux MA).



MoxxapHbIN LEHTPOOEXKHBLIN HACOC KOMOUHMPOBaHHLIN AByxcTyneH4aTbin NMLUHK-40/100-4/400 —
NPUMEHAETCA ANA KOMNMEKTauumn NoXxXapHbIX asToMobBunen Bcex BUOOB (Nerkoro, CpeHero N TSKesoro Knacca), UCNonb3yemblx nNpu
TyweHuun noxapos. Hacoc HLIMH-40/100-4/400 moxeT ycTaHaBNMBaTbLCS HA NOXapHbIe aBTOLMUCTEPHbI CTapbiX MOAENen.

KoMBUHUPOBaHHbIE NOXAPHLIE HACOCHI, COCTOALLME U3 NOCNEAOBATENLHO COEAUHEHHBIX HACOCOR

HOPMEIBHOIO U BbICOKOTO AaBNeHusi, 00 beAUHEHHBIX OOLLIMM NPUBOACM, OTNIMHAIOTCA CBOEH

YHMBEPCANbROCTLH. OHWU CNOCOOHBI NOAABATL OrHETYLLALLYIO MXMAKOCTE NOL HOPMATbHBIM U

BbICOKUM JaBNEHUAMU OOHOBPEMEHHO.

= b MpuHUMN CO38aHUA NOBbLILWEHHbIX HAaNOPOB B TakUX HACOCAX aHANOMYEH NOXaPHLIM

g HACOCaM BbICOKOIO AABIEHWS: OTHETYLLALLEA ¥UAKOCTb M3 HANOPHOI NOJIOCTH Hacoca (CTyneHm)

t HOPMABHOTO A3BNEHUS YXKEe NoA HANOPOM NOCTYNAeT BO BCACHIBAIOLLYHO NOMOCTL HACOCa (CTyNEeHN)

1/— BbICOKOrO iaBneHuns, rae pabounm Konecom (pabouMmm konécamu) U co3aaéTca NOBLILLEHHbIA
Hanop.

Mpu BKMIOYEHHON NEPBON CTYNEHMW, HopMansHoM Hanope 100 M n nogadve 40 n/c Hacoc

pabotaet kak Hacoc HIMLIH-40/100. Mpu aTOoM BOAa NOCTYNaeT BO BCackbiBaOWMA naTpybok a,

noJaeTcs B KONNeKTop 8, a 3aTeM B PYKaBHYIO NUHUIO b.

MepBan CTyneHb Hacoca KOHCTpykumn otnuyaetrca ot HIMU-40/100 Tonbko Hanuumem

MEXaHuaMa 3 BKMIOYEHWA MynbTUNNUKaTopa. MepeaaTouHoe OTHOWEHWME MynbTUNNUKaTopa

paBHo 2,33. Cma3aka Bcex geTanen oCyLecTBNAETCA MacnoM U3 MacnsHOW BaHHbI.

> [py BKNIOYEHHOW BTOPOW CTYMEHW M OTCYTCTBMM HAaNOpHOA MVMHUM b HOPMANLHOTO
OABNEHUA BOOA M3 KOMMekTopa 8 nepsoii CTYNEHU MocTyNaeT no Tpybonpoeoay ¢ BO BCACHIBAKOLLMIA
naTpybok koneca 6 Hacoca BTOPOI CTYNeHW, a 3aTeM, KaK NoKasaHo CTpenkamu, B KONMekTop 7 Hacoca
BbICOKOIO A@BMNEHUS U B HAMOPHYIO NMUHUIO d.

}

4

OcobeHHOCTU N npevMyLlecTtBa Hacoca:
1 — paGoyee Koneco CTyneHu HOPMasbHOToO AaBnexust; 2 — Ban; 3 — PUKLMOHHBIA »  CYLLECTBEHHO PacLUMPATCH (DYHKUNOHAMNBHLIE BO3MOXHOCTU NOXapHOro

MEXaHU3M BKMIOYEHUS MyNbTUNNMKATOPa; 4 — BEAYLLEE KONECO MyNbTUNNMKATOPa; aBTOMOOUNSA (BO3MOXHOCTb TYLUEHWUSI NOXaPOoB 00bIYHLIMW CTBONAMU
5—Banm; ﬁca(rz)?go‘*:e ';011ecasmigeHgaﬂgogf;genaBﬂgﬁwg: 7—0 pgﬂgggp CTyneHu HOPManbHOro AaBNEHUs; BO3MOXHOCTb TYLLUEHUS NOXapOoB TOHKO-PacnbineH-
Bbl AaBneHus; o — Konn HWU HOpMarnbH pat HWUA .
5 - BCACUIBSIOUIAT NATEY60K: B~ ANOOHAS IUEV ROPWERLROD HABHEAA: HBIMU CTPYSIMU; BOSMOXHOCTL OZHOBPEMEHHOrO UCTONL30BAHMA CTBOMOB
C - BCACHIBAIOLMIA NATPYBOK HACOCa BTOPOI CTYNEHU; d - HaNOpHasA NUHWS BLICOKOTO HOPMaMbLHOrO U BbICOKOTO A1aBNeHus);
QaBNeHus. » B MNOMHOM 06beME UMEIOTCH NPEeUMYLLEeCTBA TYLLEHWUS NOXapOoB TOHKO-
pacnbineHHbIMK CTpysiMK (obecnevuBaeTcs Maneli pacxoq BoAbl Npu
. NOBbILWEHHBIX OrHETYLALLUX CBOUCTBaX, 3hdIEKTUBHOE OCaXKAEeHUe AbIMa,
CocTaB Hacoca: ALy b Kaetue
. CHWXaeTcs ywepb oT noxapa 3a CHeT UCKITIYEHUA U3NULLHEro Nponuea
» Hacoc HopManbHOro aaeneHns (LeHTPObEXHbIN BOAbI, TaKKe obecneymBaeTcs BO3MOXHOCTb TYLLUEHUA NOXAaPOoB B 34aHUSX
OAHOCTYNEeHYaTbIN); NOBLILUEHHON 3TaXXHOCTU);
» Hacoc BbICOKOro AasneHus (LeHTpobexXHbIN YHUUUMPOBaHHbIE rabapUTHO-NpUCOeUHUTENbHLIE pasMepbl
ABYXCTYMEHYaTbIi); (obecneynBaeTca NonHas B3aMMo3aMmeHAeMoCcTb ¢ Hacocom MNH-40YB);
]
> NPUBOAHOI PEAYKTOP HACOCA BLICOKOrO AABMEHMS C ynyyleHHble ruapasnuueckue nokasatenu (nogaya ¢ BbiCOThl BCACkIBaHUSA

3,5 M - go 50 n/c, oT rugpaHTOoB - Gonee 60 n/c; UMeeTcs 3anac No Hanopy);

My TOM cLenneHus; MOBbILLEHHBIN K.N.A. (0BecnevnsaeTcs 3KOHOMUS TONJIUBA, CHUXAKTCS

» BaKyyMHas cuctema Bogo3sanonHeHus tuna "ABC"; Harpy3ku Ha fiBuratens);

» cucTtema nogauduv U go3vposaHusi neHoobpasoBaTens; MOLLHbIA NeHocMecuTenb (0becneynBaeTca BO3MOXHOCTb PaboTbl MEHHbIX

> HanOPHbIA KONNEKTOP C TPEMSA BEHTUMNAMMU; YCTaHOBOK MPOU3BOANTENBHOCTBIO A0 50 n/c); 5

> BbIXOAHOI NaTPy6OK BLICOKOrO AaBMEHUs ¢ BeHTunem Dy z%%%ﬁﬁe’fv?:;;?g:g';g:g‘Mﬂzag;agé%gg::;a'lgﬁz';?" W TOSHOW peryninpoBKiA
20 mm Y NERBEIYCRHEIM (6annaccHbim) oTBOAOM; BakyyMHasi cucTema Tuna "ABC"(oGecneqMBae‘rc’ﬂ YCKOpEeHHbIW Bogo3atop,

> MONHbIA NaKeT KOHTPOSbHO-M3MEPUTENbHBIX NPUBoPOoB (3 NPOBEPKM Ha "Cyxoii Bakyym" NponssoasTcs 6es aanycka Asuratens;

Y V ¥V ¥V ¥ V V¥

MaHOBaKyyMMeTpa, UMpoBON TAXOMETP, CHETUUK YNIIOTHUTENBHBIA CanbHUK HOBOWM KOHCTPYKUMU (He TpeByeT TeKyLlero
BpeMeHu HapaboTku). obcnyxumBaHusa, obnanaeTt BbICOKON HAAEXHOCTBIO U UBHOCOCTONKOCTBIO).



NMapameTpbl TeXHUYECKUX XapaKTepucTuk Hacocos cepuum INMNUH

HaunmeHoBaHue Pa3MepHOCTH HILH- HILB- HILB- HILIK-
nokasarens 40/100 20/200 4/400 | 40/100-4/400

HoMUHanbHasa nogavda n/c 40 20 4 40mn 4
HOMUHanNbLHLbIN Hanop M 100 200 400 100 n 400
KrAg - 0.6 0,6 0,4 0,6 n0,215*
ieIpetnASNas KBT 65 4 65,5 392 | 655u736"
VIOLLIHOCTb
HJacToTa BpalleHns 00/MWH 2700 2700 6400 2700 n 6300
BblcoTa BcacbIBaHUS M 7.5 s, - 7.5
Bpems BcacblBaHUS ¢ 40 40 - 40
Macca Kr 100 150 40 150

*Tpu paboTte ogHOW Unn OBYX CTYMNEHEN.

lMpumeyarus:

1. MNoTtpebnaemaa mowHocTb 1 KN MNMUHK ykasaHbl ansa cnyyas nogavv n Hanopa HoOpMarbHOro Unm
BbicOKOro. [pn 0AHOBPEMEHHOM Noga4e BOAbl CEKLMEN HOPMANbHOIO 1 BbICOKOrO Hanopa ee
BENUYMHA paBHa COOTBETCTBEHHO 15 n 2 n/c (Benu4nHbl HANOPOB HOMUHArNbHLIE). B aTOM Ccnyyae
obwuun Krad He mexee 0,35, a notpebnaemas MolHOCTL He 6onee 64,5 KBT.

2. MNapameTpbl XapakTepucTuk B Tabn. nonyyeHs! Npu rnybuHe BcacbiBaHua 3,5 M U HOMUHANBHBIX
YyacToTax BpalleHnss Banos HacocoB. Mpu makcuMmanbHoOU rnybuHe BcackbiBaHWA Nojada HacocoB

ymeHbLuaeTcs Ha 50 %.




BaKyyMHble CUCTEeMbI NOXKAPHbLIX HACOCOB

Ins nogaym BoAbl LeHTpPoBeXHBIMKM HacocamMu ux paboyne NonocTu U BcachiBaloLme pykaBa HeobxoauMOo 3anonHUTL BOAOW. 3TO OCYLLECTBSETCA
BaKyyMHbIMU cucTeMamu. MIx OCHORY COCTaBNAKT BaKyyMHbIe HacoChl U KpaHbl, TPYOONPOBOAbI M NMPUBOALI YNPaBNeHUs.

Ha AL, AHP n moTonomMnax B kKa4yecTBEe BaKYyMHbIX HACOCOB NPUMEHSIOT ra3ocTpyWHble, lWnbepHbie, NOPLUHEBbIE U UHOIAA BOAOKOMNbLEBbIE
Hacocbl. MpuBoAbl K HUM MOMyT OblTe PYYHBIMM WM KOMOMHUPOBAHHbLIMM: pYYHbIMU W aBTOMaruuveckumu. [locnegHue obecneunsaloT
aBToMaTtuyeckuii 3abop BoAbI NpY Nycke Hacoca U BOCCTaHOBNeHWe 0bpbiBa BOASHOrO cronba.

FazocTpyiiHble BaKyyMHbIE€ CUCTEMBI. BakyyMHbIe cUCTEeMbI C NNAacTUHYaTbIMU (LUMGEepPHLIMK)
FazocmpyliHbiil KeKMOPHbLILT HACOC UCNONL3YETCA B ras3o WHbIX BaKyyMHbIX HacocaMu.
gnnapaTax (I'CBAé) Ha AL u AHP ¢ Hacocamm NH-40, MH-60 v 1H-110. MpeaHasHayeHs! Ans obecnevenus 3a6opa BOAbL! U3 OTKPLITLIX BOAOEMOB, aBTOMATUHECKOTO
WX NOMOLLLIO ODeCNeHMBACTCH 3ANOHeHNE BCACLIBAIOLLIAX PYKABOB U BOCCTAHOBMEHMS NofauM Boabl NpU 0BpbIBE BOASHOrO cTonGa 1 NpoBepku paboTocnocoGHo-
UEHTPOGEXHBIX HacoCoB BOAOH. CTV CMCTEMbI U TepMETUMHOCTM NOXAPHOro Hacoca. BkrioueHne ee B paboTy MoxeT
4 5 6 7 OCYLLECTBMATLCA BPY4HYIO UM aBTOMATHHECKN.

BakyymHas cuctema c
F'CBA.:
1 — BCacbiBaoLLan CeTKa;

2 — BCACbIBAIOWWNA PYKAB, B pacTosLee BPeMsl B BAKYYMHbIX CUCTEMAX LIEHTPOBEXHbIX NOKAPHBIX HACOCOB C LIEMNbIO

FeomeTpuyeckan BbICOTa BCacbiBaHUA 3TUX cucTem Ao 7,5 M. Bpema Bcackieanua 40 ¢.
Takue cucTemMbl UCMONb3YKTCA Ha NoxapHbIX Hacocax HIMLH-40/100, HIMLB-20/200.

3 — NOXapHbIiA HACOC; MOBbIWEHWUSA TEXHUYECKUX U IKCMNYaTAUMOHHBIX XapaKTEPUCTUK YCTAHABNMBAIOT WKGepHLIe

4 — BaKyyMHbIIA kpaH, _ BaKyyMHble Hacocsl, B T.4. ABC-013

3 — KONNeKTop ABUTATeNS;  Bayyymubiti Hacoc ABC-013 npeaHasHayueH Ans 3anONHEHUs! BHYTPEHHEN NONocTh

6 — kopnyc MCBA; BCaCbIBaIOLIMX PYKABOB U NOXAPHOro Hacoca BoAoW Npu paboTe NoXapHOW aBTOUMCTEPHLI OT
7 — 3aCOHKa; ) OTKPBITOrO BO4OUCTOMHMKA (Bogoema).

8 — BbIxnonHas Tpy6a; BakyymHbii Hacoc ABC-013 NpuMEHAETCA AN KOMNIEKTALMN HACOCHBIX YCTAHOBOK NOXAPHBIX
9 — cTpyiHbIiA Hacoc; aBTOLMCTEPH, B TOM YMCNE B3AMEH ra3oCTPyWHOro BaKyyMHOro annapara, ¢ UenbIo

10— TpyGka MOBbIWEHWS NX TEXHUMECKUX WU 9KCNITYaTaUMOHHBIX XapaKTepPUCTUK.

Mo cBoemy coctaBy M (hYHKUMOHAMNBbHBIM XapakTePUCTUKaM BakyyMHbIM Hacoc ABC-013

lasoBbin CEPYIIbIN HACOC (a)KeKTOP) SABNASTCA 2aBTOHOMHOMN BaKyyMHOI}'l CUCTEMOW BOAO3ANONHEHUS.

ANA BaKyyMHbIX cuctem HIM
C NPUBOAOM OT KapGHOPaTOPHOro
AsvraTtens:
1 — cONNo BLICOKOrO faBnenus; 2 — Kopnyc  _

1 — noxapHblii Hacoc MNH-
40YB;
2 — BcacbIBaKWMA

Hacoca; 3— kamepa paspexeHus; BO3Ayx0BOA;
4 — kaMmepa cmelleHuns; 5 — auddysop 3 - BbIXJIOMHOM
BO34yX0BOA;

4 — BaKyyMHbIlA arperar;
5 — NyNbT ynpasneHus;
6 — Tpoc ynpaenexHus
BaKyyMHbIM KnanaHom;
7 — BaKyyMHbIA KnanaH;
8 — paTyuK 3anonHeHus.

(DyHKuMOHaﬂbele BO3MOXHOCTU U OCOGEHHOCTMU:

CTpyAHbIA HACOC BAKYYMHON CUCTEMb! aBTOLMCTEPH C AU3eNbHbIMW OBUraTeNAMm
UMEKT OOHY OCOBEHHOCTb - ANSA YMEHbLLUEHUA CONPOTUBNEHUA B CUCTEME
MUCNONb3YETCA ABYXCTYNEHYATbIN CTPYWHBIA HACOC C NOCTOSHHBIM NOACOCOM BO3AyXa.

CTpyWHbIN annapart Ans BakyyMHbIX CUCTEM
HIM c npuBoAOM OT Anaens:

0 — SR Sy " - aBTOMAaTUMECKUIA U PYYHON CNOCOBB! ynpasneHus.
P < A ;MHg'ﬁga,:'p’aia ﬁggggé.a‘; _ngg:.(lg %ngg_,yoe. - YCTAHOBNEHO YCTPOMCTBO (ABTOMATUYECKOE W SNEKTPOHHOE) 3ALLUMTLI OT Neperpy3ku nNo notpebnsemomy
;e A e il TOKY MIW MO BPEMEHMN HENPEPbLIBHON PaboTsl.
B kopnyc, oproBuHa Auddy3opa; - BaKyyMHbI Hacoc ABC-013 npocTo MOHTUPYETCA HA aBTOLMCTEPHY NBOro Tuna, B TOM Yncne
7 — anchcpysop 060pyaoBaHHyo noxapHbiM Hacocom MH-40. MoHTax ero He TpebyeT cneuvanbHOre 00opyAOBaHMA U
4 MOXET BbITb NPOM3BOAEH HENOCPEACTBEHHO B NOXAPHON YacTy Be3 NpuBNeYeHUR QONOMHNTENBbHBIX

. CneynanmcTos.
B Hacoce umetoTcsa ABa conna: Manoe 2 1 50ﬂbly°e f; B Kamepy Me"q:[y - BaKyyMHbIi Hacoc ABC-013 obnagaet BoICOKON CKOPOCTLIO BaKyyMUPOBaHUA , bnarogaps Yyemy
HUMU NOABOAUTCA pr6|<a 8, CoeAUHAKLaA CTPYWUHBIN U ueHTp068>KH bIn obecneunsaeTcs HOPManbHLI BoAo3abop ¢ 60NLLIMX BbICOT BCACHIBAHWA AAXE HA NOXAPHOM Hacoce ¢
Hacochl. HAPYLWEHHOW repMeTUYHOCTLI (HE BHIAEPKUBAKOLLEM NPOBEPKY Ha "CyxOW BaKkyym").

- HanM4Yue aBTOHOMHOTO 3MEKTPONPUBOAA 3HA4YUTESNBHO YNPOLLAET NPOBEASHNE NPOBEPOK HAcoca Ha
lNpu nocTynneHun oTpaboTaBLUMX ra3os AU3ens no cTpenke a 6onbiuoe “"cyxoi Bakyym". CHCTEMa MOXET paboTaTh € BbIKMIOYEHHLIM ABUraTENEM aBTOLMCTEPHD!, A BLICOKAR

conno cosgaeT paspexeHue B KamMepe 8 U NponcxoanT NocTynneHue B l'lp05V|3370ﬂVITerle0CTb obecneunsaeT cosgaqune Tpebyemoro Ba(F)éy’u)a B NONOCTU NOXKAPHOIO HACOCA BCETO
33 5...7 CeK., 4TO MO3BONAET SKOHOMUTL Ha NPAMBIX 3aTpaTax :

HEE BOSRYa U3 HAcota 1D Tp%l_ﬁKae 3 1 fononHuTen bH%e BLacbIBaHUE - aBTOMATVKA YNPABNEHs NPOLLECCOM BOAO3abopa yaotbHa 1 NpocTa, paboTath ¢ Heil MOXeT faxe

ero U3 aTtMocephl (CTpenka 6). 3ToT noacoc cnocobeTeyeT HEOMBLITHLIN BOAUTENb. A HANMYME LIENON CUCTEMbI 3aLLMTHLIX (OyHKLMI 0BecneynBaeT coxpaHeHue

cTabunusauum paboTebl CTPYUHOro Hacoca. Takue CTpyMHbIE HAcOoCh! paBoTOCNOCOBHOCTN BaKyYMHOTO HACOCA NPM PA3NMYHBIX HELTATHBIX CUTYaLMAX.
ucnonb3aytoTes Ha AL ¢ waccu «Ypan» U gsuratenaMu AM3-236(238).



[MoxxapHble BOOOCTPYMNHbIE HAaCOChlI

BoaocTpyiHbIM Hacoc — 2udpoasieeamop nNoxapHbitl BXxoaut B KOMNNekT [TB Kaxaoro noxapHoro asTomobuns.
» OH ucnonesyetca Ansa 3abopa BoAkblI U3 BOOOUCTOYHUKOB C YPOBHEM BOAbI, MPEBLILLAILLNM reoAe3n4ecKyo BbiCOTY BCACkIBAHUSA

NoXapHbIX HACOCOB.

> C ero nomoLbid MOXHO 3abupatb BOAY U3 OTKPbITbIX BOOOUCTOMHUKOB € 3aB0N0oYEeHHbIMU Beperamu, K KOTOPbIM 3aTpyaHEH

noane3q NoXapHbIX MalUWH.

» OH MOXeT ObITb UCNOMBb30BaH KaK 3XEKTop ANA yAaneHua u3 noMeLleHuin Boabl, NPONUTON NPU TYLLEHUU NOXaPOB.

FaGapurel (BxAxLW), Mm 680x290x160
Macca (kr) 5,4
YCNOBHbIN Npoxon naTpyoka BXOAHOIo 70 MM
NMpousBoauTeNbHOCTb (J1/MUH.) 600
Pabouee naBneHue (Mna) 1
YCNnoBHbINA NPOXo4 BbIXOAHOro natpyoka (Mm) 80 MM

BoaocTpyWHbIN Hacoc - rmapoaneBarop

noxapHbin M-600A:
1 — koneHo; 2 — kaMmepa; 3 — peweTka; 4 — conno; 5 —
Anddpysop; 6 — ronoeka coeauHutensHasa M-80; 7 —

ronoeka coeauHutTenbHasa 'M-70.

e e o
Konuyecmeo e00bl, eKxmupyemMoe :J (- -
2udpo3sieeamopomM, 3agucum om et R\
ebicombl ecachieaHust u 8assieHust !
Ha Hacoce.

CTpyuHbIE HACOCL! NPOCTbLI NO .
YCTPOUCTBY, HAAEXHbI U AONTOBEYHBI (=) [
B akcnnyataunu. CyLecTBEHHbIM UX
HeOCTaTKOM ABMSIETCA HU3KUN
KO3h(PULIMEHT NONE3HOro AENCTBUS,
ero sennyuHa He npessblwaeT 30 %.

4)

66 05 08 07 03 0 19 11 4, MNa
Cxema 3abopa sBoab! -600A 1 3aBUCUMOCTL NPOU3IBOAUTENLHOCTU FrTMApOaneBaTopa oT
BbICOTLI BCacbiBaHUSA U AaBfIeHUA Ha Hacoce:
1 — BbICOTbI BCackbiBaHUSA; 2 — 4anbHOCTb BCacbiBaHUA BOAbI NPU BbICOTE BcacbiBaHUs 1,5M.



3-M y4eOHbIH BOIIPOC.

HeucnpaBHOCTH HEHTPOOEKHBIX HACOCOB
U UX 00CTYyKMBAaHHUE



NnMPUHYHUHbI HEUCINMPABHOCTEMW (oTkasos),

B HACOCHbIX YCTAQHOBKax 1 BOAOMNEHHbBIX KOMMYHUKaLMAX,
{omka3sbl - npusodaM K HapyulieHuto ux pabomocnocobHOCITIU, CHUXEHUO
3PP eKmuUsHOCMU MyWeHUsI MIOXapos U y8enu4eHUIo yobImKog om HuUXx)

Eg;ﬁf;_‘::;“b'e npu Bgﬁgf;ﬁ:: HapyweHua NnnoTHOCTU CoeauHEeHUN
BOAOOMNEHHbLIX KOMMYHUKaLWA - N3HoC pabo4ux NoOBEPXHOCTEN :‘ucs:??:g"belnen cHzgrggMyg)ﬁzglgéunxoc-
HapyuweHue npasun 3Kcnnyartauuu. aetanei. OTKasbl NO 3TUM NPUYUHAM co3naHus a:; e)KeHUSR BO
(BEpPOATHOCTL OTKa3oB MNO 3TOM HeunsbexHb! (UX HeobxoauMO 3HaTb, ecacusaroﬁ.l,egnonocm Hacoca
npunynHe TEeM MeHblwe, 4Yem Bbllle cBOeBpPEeMEeHHO YMEeTb OueHHBaTb) (HeoGXOAMMO 3HATb NPULUHBI 3TUX
ypoBeHb KBanudukaumm  Boesbix
pacueTos) OTKAa30B N YMETb YCTPaAHATL UX).
HencnpaBHOCTH HACOCHBIX ycTanosok ITH.
IIpr3Hakn IIpHynHeI HENCIIPABHOCTEIT CrnocodsI YCTPaHEHISA
HEICIIPaBHOCTEI

IIpHn BKIIOUEHHH BAKYYMHOII CHCTEMBI B
MOJIOCTH MOKAPHOr0 HacoCca HE CO3/1aeTcs
pa3peKeHIe

IToncoc Bo3ayxa:

1. OTKpPBIT CIHBHOII KpaH
BCAaCBIBAKINETrO NMaTpyoKa, HENJIOTHAS
IO cajiKa KiallaHOB Ha Ce€qJia BEHTIIEI I
3aJBIIZKEK, HE 3aKPBITHI BEHTIIII,
3a7BHZKKIIL.

2. HennoTHOCTH COeqIIHEH HIl
BAKyyYMHOI'O KJlaliaHa 11 Hacoca, cTaKkaHa
nuddyzopa neHOCMECHTEN S,
TPYOONPOBOAOB BAKYYMHOIT CHCTEMBI,
CaJIbHIHKOB Hacoca, NpPpOOKOBOro KpaHa

1. IIMOTHO 3aKpPBITE BCE KPAaHEI,
BEHTILII, 3aABILKKI. [Tpu
HEOOXOIIMO CTH pa3odparh HX I
YCTPaHUTh HEHCIPABHOCTD.

2. IIpoBepHUTE INIOTHOCTEH
COEIHEHIII, MOATAHYTH rafikil, npu
HEOOXOIIMO CTH 3aMEHITh
NP OKIaAKII.

ITp1 H3HOIMEHHEBIX CallbHHKAaX
HAcoca 3aMEHNTh IX

ITozkapHBIIT HACO C HE 3aIMOJIHIETCS
BOJ10i1 P11 GONBIIOM pa3peKEeHIH

1. Bonsias BEICOTA BCAaChIBAHIIA.
2. Paccrnonnca mnozKapHBIl BCAChIBarO I il

1. YMEHBIIHTH
BCACLIBAHIIA.

BBICOTY

PYKap. 2. 3aMEHHTHL BCACBIBAIOIIIII PYKaB.
3. 3acopeHa BcachIBalOIas CeTKa 3. OUlCTHTH BCACBIBAO MY CETKY
MaHOBaKYYMMET]P HE MMOKA3BIBAET 1. HemncnpaBeH MaHOBaKYyMMET]P. 1. 3amMeHHTh MAHOBAKYYMMETP.
NaBJIeHIA (pa3pekKeHIs) NpH ICIPaBHOM 2. 3acopeH KaHal 2.

HacocCe

MaHOBAaKYYMMCETPaA
HIIII 3aMEP3JIa BOJga

I[TpouHCTHTH KAHAI MaHOBaKYy-
YMMeETpa




MNpwn pabote noxkapHoro
Hacoca HabniogaeTca CTyK 1

1.

NmeeT mecTto KaBUTaUnA.

2. Ocna6nun 6onTbl KpenneHna Hacoca

—

YMeHbBW UTb BbICOTY BcCacblBaHNA
nnn pacxos eogbl.

BUGpayuna K pame. 2. lMoaTAanyTb 6onThbl.
3. NsHoCUNUCh WapuKonogWUnHU-KU. |3, 3amMeHUTb LapUKON oA HUKNA.
4. lNonapaHne B HacoC MNOCTOPOHHWUX|4. YaanuTb NOCTOPOHHUE nNpeaMeTbl
npeameTosB 13 NONoOCTel Kofeca Hacoca
MNMo>kapHbIli Hacoc cHavana|1. [MoaBunuck HEeNnMOTHOCTA Bo|1. HawnTun HennoTHOCTU N YCTPaHWUTb,
nojgaeT BO4Y, 3aTemM ero BcacbiBaloLWelr JIMHWUW, pacchoeHne 3amMeHNTb pyKaB, OUUCTUTb CETKY.
npon3BoANTENbHOCTE pykaBa, 3acopunacb BcacbiBawowas|2. Pasobpatb nokapHbIA Hacoc,
yMeHbll aeTcA. CTpenka ceTKa. OUYNCTUTb KaHanbl.
MaHOMEeTPa CUNTBHO 2. 3acopunucb KaHanbl paGouero|3. lMoasepHyTb KpPbIWKY MacneHKW,
koneGnerca Koneca. 3aMeHNTb canbHUKN
3. HennotHocTtn B canbHUKaXx
no>kapHoro Hacoca
Mo>kapHbIl Hacoc He 1. YactuuHo 3acopeHbl kaHanbl|1. Paso6paTtb Hacoc, OUNCTUTDb
cosgaer Heo6xogumoro pa6ouero koneca. KaHanbl.
Hanopa 2. bonbwoil W3HOC YNNOTHUTENbHbIX|2. Pasobpartb Hacoc, 3aMeHUTb
Koneu,. KonbLa.
3. TlNopcoc Bo3ayxa. 3. YcTpaHuTb noacoc Bo3gyxa.
4. TMoBpexaeHne nonartok pabouero |4. Paso6partb Hacoc, 3aMeHUTb
Koneca Koneco
NeHocmecuTenb He 1. 3acopeH TpybGonpoBog us Haka K 1. Paso6partb, N povMcTUTD
nogaeTt neHoobpasoBaTenb NeHOCMEeCUTEnNio. Tpy6onpoBoga,.
2. 3acopeHbl OTBEpCTUA gosaTopa 2. Paszobpartb gosaTop, NpoYncTuTh
ero oTBepcTus
MasoBasa cupeHa pabortaet |1. 3acopeHbl KaHanbl pacnpegenun- 1. OuncTUTb KaHanbl 1 pe3oHaTop.
nnoxo, ocnabneH 3ByK TendA rasa 1 pesoHartopa. 2. OrTperynuposartb ANUHY TArK.
2. He nonHoctblo nepekpbiBaeTcsa Pazo6paTb, OUNCTUTD 3Ach OHKY
3acCrIOHKOW BbINYCKHO Tpy6o-
npoBog,
MasoBasn cupeHa pabortaet |1. Ocnatna nnu cnomanacb npy>mHa |(1. 3amMeHUTb NPY>KUHY.
nocne BblKnw4veHA 3aclnoHKI.
2. HapyuweHa perynupoBka gfNWUHbI 2. OrTperynupoBaTtb TAry
3NEeMEHTOB TAr
PacnpeagenuntenbHbIli 1. Mano AaBneHune BO3gyXxa B|1. [lMoBblcUTb Hanop B cUcTEME.
KnanaH nadeTHoro cteona u TOPMO3HOIW cucTemMe. 2. lMoaTaHyTb raviku W TYLEepOB,
KnanaH BOAONEHHbIX 2. HerepmeTudHbl coeauHeHUA 3aMeHUTb NpoKnaakKn.
KOMMYHUKaLWii He KnanaHoB, KpaHoB, Tpy6onposoaos. |3. Paszo6parb, ucnpaButb
OTKpbIBAIOTCA NpU 3. HeuncnpaseH knanaH-orpaHunu1Tenb

OTKpbIBaHK KpPpaHOB Ha
KOJ1 OHKe




HeucnpaBHocTu HacocHbIx ycTtaHoBOK HIL.

5. MNpwu paboTe Hacoca
NP onCXognT YacToe
BKMHOUEHWE K
OTKMHOUEHWE BAKYYMHOMO
Hacoca

1. CpelB Hanopa B pesynsTate
HeAoCTaATAYHOIO
sarnybneHma
ECACLIEAIOLLEN CETKA.

2. CpblB Hanopa B pe3ynsTaTe
HeMcnpaBHoCTH
BaKyyMHOro saTeopa
(zaknNuMHMBaHKWE KNanaHa)

ObecneunTe NOrpyxeHue
ECACHIBAIOLLEN CETKM Ha
rmMybuHy He meHee 300 mm.
YCTPaHUTE HEVMCNPABHOCTE
BaKyyMHOro saTeopa, 40
YCTPaHEHWMA HENCNPaBHOCTH
OONYCKaeTCA B KaJecTEe
BaKyyMHOro 3aTBopa MCnanke
30BaTE BAKyYMHBIN KpaH —
IAKPBIBATE BPYYHYHO MPW Na-
ABMNEHWW A3ENEHUA HA BbIXO

Ae B npegenax ot 2,5 Ao
3,5 krcicm?

Ha NUHB-20/200
(BononHUTEnEHO)

3. CpelB Hanopa B pe3yneraTte
HeCBOSEBpPEeMEHHOra
cpabaTelBaHUA BaKYYMHOro
saTBOPAa BCNeACcTEME
pasrepmMeTn3aLmm
rMaponprecaa yNpaeneHma

3. MNpoeepUTe ypoBeHb
HKUAKOCTW B rMAPONpUBOOE.
YCTaHOBUTE MecTa
HEMMNOTHOCTEN, YCTPaHWTE KX

6. Mpu paboTe Hacoca
CHW3MNace Nogada,
AaBneHWe Ha Beixoge
HUHE HOPMBI

1. 3acopeHa BCcacelBatOWan
ceTka.

1. 3acopeHa 3aWMTHAaA CeTKa
Ha BXofe B Hacoc

3. Nopgada Hacoca NpeebllWasT
A0NYCTUMYHO ONA 4aHHOK
BbICOTEI BCACbIBaHWA.

4. 3acopeHbl KaHanke! paboumx
Konec

1. MpoEepuUTe BCACEIBAOLW YO
CeTKy.

2. MNpoBepwUTe LENOCTHOCTE
ECaCLIBAOLLEN CETKAU, MNP
HeobXoAMMOCTU OUMCTUTE
FALWMTHYHO CeTKY Ha BXoge B
Hacoc.

3. ¥YMeHBWWTE Nogauy (Ymcno
paboTarowmx CTEONOE UMK
YaCTOTY BpaLleHWaA).

4. OUMCTUTE KaHanke!

7.Mpwn paboTe Hacoca
HabNQaKTCA CTYKU K
enbpauma

1. Ocnabnm 6onTel KpenneHWA
Hacoca.

2. VMzHoweHs! NogumnHmKmM
Hacoca.

3. B nonocre Hacoca nonanm
NOCTOPOHHWE NpegMeThl.

4. MNoepexpgeHo pabouee
Koneco

1. MoaTAHyYTE SonTel.

2.MzHoweHHbIe NOOWKMAHWKN
FAMEHUTE HOBLIMM.

3. ¥YoanuTe NoCTopoHHWE
npeameTel.

4. 3ameHnTe pabouee Koneco

Mpr3aHaKm MpUYHBl HEWCMPaBHOCTEM Cnocobbl yCTpaHeHWA
HEWCNPABHOCTEN

1. BakyymHbIA Hacoc He|1. MaHoc obpeavHeHHoro Wwkweall. OTperynmpoBaTs sa3op «O»

BKIHOMAETCA NpWBEOAa BakyyWHOMo Hacoca  |Mexay TONKaTenem MexaH1ama
OTKIHOHEHMA W YIIOPOM
KPOHLUTEMHA BaKyyMHOT0
Hacoca (1,5-2 Mm).
2. [py NOMHOM M3HOCE peaiHel
(BblDaBMMBaHWE PE3MHLI 3a
mMeTanmueckiit obon — MeHee
0,5 MM) 3aMEHKT L LLKME.

1. BakyyMHBIA Hacoc|1. MMogcoc Bozayxa: 1. MpoBepwTh COEOMHUTENBHBIE
paboTaeT, a) BO BCACkIBAHOLLEN NMUHWM, rONOBKK BCACKIBAFOLLMX
paspexeH1e 6) Yepea HeaaKpLITble CIMBHEIE  |PYKEBOE, OBHapyHTL W
HegoCcTaTouHOe KpaHel, YCTPaHWTL HeNNoOTHOCTK B

B) Yepes MacnAHe Bak (Npw Hacoce, 3anpaevTe MacNAHLIA
NOMHOM OTCYTCTEWKM Macna); Gak.
r) Yepes NoBpeaeHHLIe a) 0DeaHMPUTE KaTKM DEH3MHOM
BaKyyMHble TpyDonposoab!. W MPOCYLIMTE.
1. Mpockans3biBaHne kaTkop|0 ) OTperynupoBaTL younme
BCMencTBMe: LIRIORCTIE:
a) nonagaHua Macna Ha 3. MNpoBepuTe pacxof Macna v
MOBEPXHOCTb TPEHMA: COCTOAHWE MacnonpoBoaa, Npu
6) HeQOCTAT O4HOMO YOUIMA HeobX0aMMOCTM NPOMEITE
MPVIXATHA KATKOB. M&CNONPoBOA 1
1. HepocTatouHan nopaya|CTPerYMpoBaTEL pacxod Macra.
CMa3sKK1 B BakyyMHbIi Hacoc. 4. OBHaPYHKITE W YCTPaHNTE
2. HewcrnpaeHocTe  ofparHoro HENCTPeatioeTE Tiapalotion
KnanaHa. [o ycTpaHeHuA
nagaroLlero KnanaHa -
HewcnpaeHocTW 3abop Bogbl
3@BMCaHMe  WMNK  HenmoTHoe MPOMIEOMATE MPH BAKPLITBIX
npuneraHne K ceany B

1. BakyymHbIA Hacoc|1. 3acopeHa BcacklBarowan|l. OuICTHThb BCACLIBAHOLLLYHO)
paboTaer, ceTKa. CETKY.
paspexeH1e B HOpMe, 2. 3aMmeHUTb HemcnpaeHkble
BOOdA B Hacoc He 1. Paccnoenme BCacblBaOLLMX pyKaea
nocTynaer pyKaeoB

1. BakyymHBIM Hacoc He|1. Bonblioe 3asop «d» mexway|l. OTperynmMpoBaThk 3a30p.
OTKIHOYaeTCA npw|  LUTOKOM MexaH1ama
OaBEneHn Ha Belxode|  OTHMHOYEHWA WM PeIMarom.

Gonee 2. Bonblwoe yourme npvkatiA|2. OTperyMpoBars yourve

0,4 MMa {4 krefom?)

(Ha MLHB 20/200 - 1,2
MMa)

KATKOB MPYBOOA BaKyWMHOro
Hacoca

NPVHETHA KaTKOB

3. Ban Hacoca He
NPoKpYyYMBaETCA

1. B neTHuM nepurog —
3aCOpeHne Hacoca.

2. B aumHUIM nepuog —
npumepaaHne pabodero
Koneca U ynnaTHeHWM

1. QUNCTUTE BHY TP EHHIOHO
nonocTe Hacoca.

2. MNporpeTe HAcoc TennkIM
BOZOYXOM MW ropAYel Boaomn

9. M= gpeHaskHoro
oTaeneHWA Hacoca
CTPYMKOM TedeT Bo4a

1. HapyweHne repmeTHUUHOCTH
KOHLUEBOro ynNnoTHeHWA Bana

1. 3aMEeHNTE M3HOLWEHHEIE
neTanu (yanel) KoOHUeBaro
YNNOTHEHWUA

10. He noeopaumeaseTca
pPYKOATKa gozatopa

1. MNoABNeHMe Ha
MNOBEPXHOCTAX TPEeHUA
KPUCTaNNMYE CKMX OTNOME HU A
M NPOAYKTOE KOPPO3MK B
pesyneTaTe NNoxon NpomMblBKA

1. Pazobpate gozatop,
OUUCTUTE CONpAraemMele
NOBEPXHOCTW OT HaneTa




TexHu4yeckoe obcnyxuBaHue (TO) HaCOCHbIX YCTaHOBOK.

TexHu4yeckoe obcnyxmBaHue —
3TO KOMNMEKE onepaurn no nogaepxaHuio padboTocnocobHOCTU UK CNPaBHOCTY U3AENUA NPU
MCMONb30BaHUM MO HA3HAYEHMIO.

TO-1 TO-2
exegHeBHoe TO (ETO) MpoBoauTcs nocne oblero npobera MpoBoguTtca nocne obuero npobera
noxapHoro astomo6uns - 1500 km. noxapHoro astomodbunsa - 7000 km.

A 7

TO Ha noxape.

Meproanyeckn KOHTPONUPOBATb FrEPMETUYHOCTD
HaCOCHOW YCTaHOBKW NO yTe4Ke BOAbl Yepe3 COeAUHEHUS
N canbHUKN.

Ha Hacocax MM kaxgpbin yac paboTbl NogaeTcs cmaska B
CanbHUKU Yepes KONNayKoBYH MACMEHKY.
MognepxuneaTtb NONOXUTENBHYIO TEMNEPATYPY B
HaCOCHOM OTCeKe.

Ha Hacocax NLH KoHTponupoBaTte Nogavy BoAbl U He
AonyckaTb neperpesa Hacoca.

TO nocne noxapa.

» CnuTb BOAY U3 Hacoca.

» 3uMon — u3 Tpybku, coeauHsirowwen MH c rasocTpyHbIM
BaKyyM-annapaTtoMm, yaanuTe BoAy KPaTKOBPEMEHHLIM
€ro BKNYeHneM.

» [locne TylweHns noxapa neHon NPomMbITb BOAOW CUCTEMY
nodadyu neHoobpasoBaTens 1 Hacoc.




PaboTbl no pernameHTMPOBaHHOMY TEXHUYECKOMY OOCIYXXMBaHUIO

Bun
oocny>kuBaHunusA

nH-40yB

NMUHAH-40/400 n
nuHB-20/200

nuHB-4/400

1. MpoBepuUTh patoTOoCNOCOOHOCTL KpaHOB U BEHTUIEN,
LLefIOCTHOCTb KOMMYHUKaALUN U YPOBEeHb Macria B KapTepax

2. MNpoBepnTtb PaAatoTOCNOCOOHOCTbL BaAKYYMHbIX

2. OUNCTUTb CEeTKY

ETO cucTem BO BXoAae B HAcoc
(npoBepkKka repmeTnuiHoOocCTn)
1. BbINONMHAKT o6bem ETO
1. lMNMpoBepAOT 2. MNpoBepAroT 2. NMpoBeepAlOT
cocTosAHMNE n 3aTHAXKKY KpenneHum pPaSoToCnocoOHOCT
ynpaerfaemMocTb BCceX arperaTtoB. b NepenycKHoro
TO-1 npuBoaa BakyyMmHoro (3. NpoeepAaroT KranaHa
annapara ms coCcTOoAHUue
HAaCOCHOIo 3arNemMeHToOB nNnpueBoaa
oTAaeriIieHunA. BaKyYYMHbIX HACOCOB.
2. PazSuparor 4. NMpoepepAroT
neHocmMmecuTerib m npomnaBoanUTeribHOCT
oYy aroT ero, b BAKYyMHOTIoO
npoBepArT HacocCca.
COCTOSsIHME KPaHOB. 5. 3aMeHArT Macro B
3. lNMpoBepsIoT MacCAHbIX BaHHAaX
KpenrfneHmne Hacoca onop Bana
1. BbINONMHAKOT 0Obem padoTtr TO-1
2. MNMpoeepAaroT 2. CMmas3bIiBakOT BUHTbLI | 2. 3aMeHArrT Mmacrio
TEeEXHNYEeCKOe COCTOSAHME |HanopHbIX BEHTUMNEn. |B MacrnsHbIX
Hacoca " ypoBeHb 3. NMpoBepArOT BaHHaxX onop Bana
TO-2 AOo3nNpoBaHnNA YpPOBEHb
neHooOpaszoBarerns. AOo3nNpoBaHuA

3. NpoeepAroT
patoToCnocobHOCTbL

neHooOSpasoBarensa m
oUnNuaroT

KOHTPOJIbHO- neHomMmarucrTparnm
namMmepuTeribHbIX Hacoca (npu
npnoposB HeoOXoaAMmMocCcTHn)




