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OTKAYHOH NMOCT C TUTAHOBbLIM HACOCOM

B. IT. IOHOMAPEB

(ITpeacTaBaeHa HAYYHBIM CEMHHAPOM CEXTODA BAKYYMHON TEXHHKH H 3JEeKTPOHHKH)

[IpuBeneHo onHcaHHe KOHCTPVKUHH BaKVYyMHOTO TIOCTa, NPCIHA3Ha-
HEeHHOro VI OTKAYKH W TPEHHPOBKHN OTHasHHBIX ApHOOPOB B Ipoiieccs
HX H3roTOBJCHHA.

Kpome 0OblUHOH OTKAuHOH CHCTEMBl, COCTOSIUleH M3 HACOCOR THUA
LBJI-100 1 PBH-20, orkauyHoil moct OCHAlleH THTAHOBBIM HOHHO-COPOILH-
ounblM nacocoM. [lpenenbnbii BakyyM, oOecneuHBaeMblil BaKYYMHO!I Cli-
cTeMolil foCTa 1 ¢TRAuUHBaeMbX HpHOOPOB, cocTanaser pernupdy 1.10 7
710 — 3 1op.

Beenenne

HaaexHocTb W A0/roBeYHOCTb OGOJMBIIMHCTBA 3JMEKTPOBAKYYMHBIX IIPU-
OOpOB B 3HAUHTEJAbHOHl Mepe 3aBHCAT OT YCJOBHH, obecrneunBaeMblX MNpH
3ARAOYATC/ABHBIX ollepalrudaXx HX H3TOTOBJICHHA. K 3THM YCJOBHSM B MEDBVIO
Duepelb OTHOCATCH BEJAHUYHMHA pPaspsKEeHH H ero «4UHCTOTda», CO3JaBaeMbic
BaKyYMHOH CHCTeMOH B NpHOOpe NpH ero orkauke H TpeHuposke [1].

IHenoabn3opanite THTAHOBLIX HACOCOB JAJS OTKAUKH OTHAAHHBIX HpHOO-
POB PA3ANUHONO HA3HAUCHHS NMO3BOJSAET JErko BBIIOJHHTHL 3TH VCIOBHSA.

Orxaunofi MoCT ¢ THTAHOBBIM HACOCOM B HAWINX VYCJAOBHAX NPCIHA3-
flayen  AA7 OTKauYKH 11 TPEHHPOBKH OTIAAHHDIX Kamep MaJjoralapuTHBbIX
0eTaTpoHOB, pa3pALHHKOB, 3KCNEPHMEHTAJNbHBIX MAWOAOB H APYTUX NpPH-
Dopos.

Kencrpykuun nocra

OTkayuofl MOCT COCTOHT M3 ABYX OCHOBHBIX Y3J0B: BAKYYyMHOIl cucTe-
MLl H 3J€KTPHUYECKOH CXEMBI.

Cxema BaKyyMHOI cHcTeMbl NpHBefeHa Ha puc. 1. OTkaunas cuerTeMa
COCTOHT M3 McxaHuueckoro Hacoca [/ tnna PBH-20, BsicokoBaxvyMHore
Hacoca 2 tuanta UBJI-100 u TutanoBoro Hacoca .

Hacoc LIBJI-100 cua6Ken oTpaxKaTteabHLM IHTKOM THHa «<Kamosus
I3]. oxaamnaembim Boaofl. TpyGornpoBon 5 uepes cudb(oHHBIT nepexof £
NPHCORAHHSACTCA K BEeHTHJIO 7 (puc. 2), yKpenJeHHOMY Ha Koanake 8.
K xoanaky ¢ OAHOH CTOPOHBI NpPHCOEAHHEH THTAHOBEIM Hacoc, a ¢ JAPYrou
KoBapoBast TpyOKa 9, OKaHUHBAIOLLASICS CTEKJISIHHON rpefeHKoil 10, Ha KOTO-
Py HamawmBalOTCHd OTKauHBaeMble MPHOOPHI.

O6esraxusaine GaaJIOHOB OTKAUHBAEMbIX HPUGOPOB OCYLLECTB/ISETCS
HarpeBoM uX B neun [/ mpu temuepartype T = 450—500°. dkpau 2, usro-

38



/3 74

Puc. 1. Cxema BakyyMHO# CHCTEMB OTKA4HOrO 10CTA:
I — mexannveckuit nacoc PBH-20, 2 — nuddysuon-
Huifi Hacoc L[IBJI-100, 3 — tHranoBuliii Hacoc, 4—ro-
Bymka, & -- tpy6omposon, 6 — cunbdor, 7 — Bek-
THAb NPeIBAPUTENBHON OTKAukH, & — xoanax, 9 —
koBapoBasi Tpybka, [0 — crekasiHnas rpebeHka,
1 — neub, 12 — 3xpan, 13 — maHOMeTpHYECKHE JdaM-
net JIT-2 u JIM-2, /4 — natunk MM-13
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Pic. 2. BeuTub:

I —xopnyc BeHTmaAs, 2 — QTOPONMIACTOBLII [HCK, 3 — Kaanag,
4 — BuHT, O — cTomopuas BTVAKa, 0 — duaanen, 7 — droponaa-
cToBas BTYJKA, 8 — maxoBuuok, 9 — raiika, [0 —waida, 1/ —

pe3nHOoBasd MNPOKMAAKA



IGBACHNBI 13 MeJHOro JHCTA ¢ HanmassHHON TpyOKoll Aas OXAaxKAeHds,
NPeAOXPAHAET HarpeB OTKAuHON CHCTeMbl.

L HTAHOBLIL HOHHO-COPOUHOHHBIT HAcoc &, CXCMATHUHO H300pazkenHblll
Ha 7c. 3. ABJIACTCH MOICPHI3HPOBAHHOIT KOHCTPVKILICH HACOCa, NPHBCASH-
woro = [2].
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Pic. 3. Cxema THTAHOBOTO Hacoca:
1§ —mai6a, 2— droponaacrosuit  jauck, 3 — xkpanan, 4 — pa-
JHIMHAs BTYJKA, & — CTONOPHAst BTYAKA, 0 — cuibdol, 7 — BHHT,
/8 — sxpan, 9 — karon, /0 — anoa (xkoanekrop), /I — xopnyc na-
coca, [2— moanGueHoBuit nepxkatenb, I3 — crsmuas JgenTa,
I4 — MeTanaokepaMHYECKHH BBOJ,

OcHOBHBIC TIapaMeTPhl U XapakTepUCTHKH Hacoca JaHel B Taog. 1.

YNJa0THeHNe pa300pHBIX Y3J0B BAKYYMHOH CHCTEMBI OCYIIECTBJSIETCS
npoxJalkaMH M3 ¢ropomyacra-4, 3a HCKJIIOUEHHEM YIJOTHEHHS MaHOMET-
PHYECKHX J1aMIl, TJe HCHoAb3yeTcss KOMOHHHPOBaHHOC pe3HHO-PTOpONIAC
TOBOE YNJOTHeHHe, 1306paeHHoe Ha puc. 4.

[ana H3MepeHus paspekenud, Co3/1aBAEMOTO OTKAYHOH CHCTEMOIl,
H BaxyyMHOH OJOKMPOBKH HCHOJAb3YyIOTCS Bakyymmerpbl BHT-1A 1 BMB-3
C COOTBETCTBVIOULHMM JaTYHKaMH, NOMEIlEHHLIMH B PAa3/JHUHBIX YyuyacTKax
CHCTEMBI.

DaekTpuueckasi cxema nocra ofecneuvBaeT NMUTAHHEM THTAHOBHIE Ha-
coc (puc. 5), a TaxKe He0oOXOZMMBLIM HaNPSXKEHHEM OCTajJbHbIE YCTPOMHCT-
ra: nacoen PBH-20 n LIBJI-100, neus u orkaunBaemble pHBOpLL.
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TatGauuma 1

Ne

HauMeHoBauue

1.1, XapaKTEPHCTUKH Beanranna
1 CkopocTe OTKauki BO3-
nyxa npu IaBJIeHHN
1,10—3-5,10 =6 rop, a/cex. 40—350
2 IlpeneabHblil BaKYyM, CO- _ 3
3JaBacMblit HacocoM, TOp. 5,107
3 Cpox cayx6bl  Hacoca,
onpejeasemMblil 3anacoM
THTaHa, NOMELIeHHBIM
B Hacoc, r. 500—600
4 Toxk B uenu aHota, Md. 120—150
5 Hanpsimenne Ha Kkaro-
ae, 8. 6-—10
6 Hanpskenne Ha  aHo-
e, 8. 1100—1200
7 Toxk xaroma, a. 1112
8 Paszyepor anoza, mu. 18163
9 Paccrosiune anox — Ka-
TOL, MAL. 10—11
10 Marepuaa xatoza Ha-| Boabdpanm BA-3
coca. @ 0,4
11 | Matepuaa anoza nacoca. | Tnran BT-11
12 Huamerp xartoga u war
CIIHPAJH, MAM. 6,1+6

Puc. 4. Pesuno-dpToponaac-
TOBOE VIJIOTHEHHE MaHO-
METPUYECKHX JAaMIl:

I — namna, 2 — rafika,
3 — waiiGa, 4 — pe3nHo-
Basg npokJaaika, o — dro-
ponsiacToBas BTV.Ka, 6 —
KOpnve

| Bornpsru
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U=12008

J-0-150
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Puc. 5. Cxeya nHTaHHS THTAHOBOro Hacoca
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3KCﬂleaTalU‘lﬂ H X3apaKTCPpHCTUHKH NMOCTA

Coueraniie OOBIUHON OTKAYHOH CHCTEMBI, COCTOSIIEH M3 HACOCOB THMA
PBH-20 n LIBJI-100 ¢ THTAHOBBIM HACOCOM, TMO3BOJSET IOJVUHTb BHICOKIle
YKCIVIYATalLLHOHHbIE XapPaKTEPHCTHKH OTKA4YHOro MOCTa.

[Tonyuenne paBjenuit nopsiaka 10 7-——10-8% 7o0p B OTKauHBaeMBIX
apubopax Npx HOPMAJbHON 3KCIAyartauuu nocra obecrneuuBaercst padoToH
THT2HOBOFO HAcoca.

[Tpoueaypa sanycka THTAHOBOrO HacoCa M TOJIVUEHHC HH3KOIO AaBJIC
HHSl OCTATOYHBIX rasos B NPHOOPAX CBOJHTCH K ChaeAyollleMy: cobpaHHas
H HICNbITAHHAA HA HATCKAHHC CHCTEMa OTKAUHBRETCS MEXaHHUECKHM HaCOCOM

ao pasjenusa 10~ ¢ Top, mocae
) 3TOro TepeKphiBaeTcs BHICOKO-
0 BAKYYMHDBI# BeHTHJIb THTAHOBOIO
/ Hacoca H pKJauaercs auddysu-
0 ounblit  Hacoc. Ilpu npasaenun
0% W B cHcreme 10 ~4—10—° rop
wil L BeHTHJADb THTAHOBOTO HACOCd OT-
e 2 KPLIBAETCH, M HA KaTod Hacoca
5 C LEbI0 0DE3raKHBAHHS 3JAEKT-
a POHOI CHCTeMBI TIOAAETCH MOJ-
/0 o

' HOe HanpsKeHue.

07 O6esraxuBanie 3J0eKTPON-

05 10 15 20 25 30 35 40 45 50 L, mun  1OH cHCTeMBl OOLIYHO TIPOBOJHT-

’ ¢ B Teuenve (,5—1 yaca.

Puc. 6. Tpadux NOHHIKEHHS HAaBJICHHA ITo oxoHyaHuH ofe3raxusa-

B OTKAUMBACMBIX NPHGOpax HUSI 3JeKTPOJHON CHCTeMbl Ha-

NpAXKeHHe HaKaJja y KaTtoja Ha-

COCa YMEHbLIAETCs 0 HYJIS H HAa THTAHOBLIH KOJIJIEKTOP TOJlaeTcd HOMUHAJb-

Hoe Hamnpskenne. MeJJeHHO VBeJHUHBAETCA HaKaJ Karona M, nabmopas

34 TOKOM B UeMNH KOJJEKTOpa M JlaBJeHHEM B CHCTeMe, BBOJISIT HAcoC B

HOPMAJbHBIH PeXUM paboThl, INPH 3TOM JaBJeHHe B CHCTeMe Bbilie

3—4 .10~ * 7rop TOBHILATL He PEKOMEHAyeTCA BO H30eKaHHe BO3HHKHO-

BeHnsg  npofos Mexay  aaexkTpoaamu. [lpH  naBieHHH B CHCTEMe

2—5-10° Top BLICOKOBAKYYMHbBIH BEHTHJb THTAHOBOTO Hacoca TNepeKpbi-

BaeTCs. IJTO TaK Ha3blBaeMblll NpeABAPUTENbHBIN .3alyCK THTAHOBOI'O Ha-

coca, OCYILCCTBJIACMDBIH nociac YHCTKM uau ero pemoHTa. Ofuiee BpeMsA

npejBapHTeNbHOrO  3anmvcka  THTAHOBOTO  Hacoca  cocTaBaser 2—3
yaca.

IlpuGopsl, moasexaliie OTKauke, HaMaHBAIOTCA HA NAaTPYGKH CTEKAH-
HOM rpeGeHKH 1 OTKAauuBalOTCS MeXaHHYeCKHM HacocoM. THTaHOBBI Hacoc
npd 3TOoM paboTaeT NPH 3aKPLITOM BLICOKOBakKyyMHOM BeHTtusie. [locre
noayuenHsa B npu6ope BakyymMa 1 -10—2? rop mnepekpbiBaeTcs BEHTHIb
[IPCABaPHTENbHON OTKAUuKH 7, BBIKJIOYAETCST MeXaHHWYeCKHH Hacoc MW MHTA-
Hlie THTaHOBOro Hacoca. [locie 3Toro OTKphIBaeTcs  BBICOKOBAKYYMHBIi
BEHTHJIb H uepe3 |—2 MHHYThl BHOBb BKJIIOWAeTCsl NHTAHHE TUTAHOBOTO Ha-
coca. _

CraszanHHoe HadOCTpHPYeTCcss TPpadHKOM TNOHHKEHHsI NAaBJEHHS B CHC-
reyMe OT BpeMeHH, NMpuBeaennoM Ha pHc. 6, Ha rpaduke umeercs tpu
XapaKTepHbIX yuacTKa:

[ — ydyacrok NoOHMIXKEHUST AaBJEHUST MeXaHHYeCKHM HacoCOoM;

Il — nonmxenne nasieHus 3a cuer copbuuM razoB HamblJIeHHOH THTAa-
HOBOH TIICHKOI;

Il — cuHXKeHHe AaBleHHs B cHCTeMe paGoTalONIMM THTAHOBBLIM HACO-

COM.
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B HameMm cJydae BpeMsl AJs OTKAUKH JBYX CTeKJSAHHBIX Kamep JJA
MaJioraGapuTHbIX OeTaTpoHOB 06beMOM 1O 1 .4 ¢ aTMOCQepHOro AaBJEHHS
a0 5 - 10—°% rop cocraBasier 15 MuH. 3a 6—7 yacoB paBoTbl THTAHOBOIO Ha-
coca maBJeHHe B cHcTeMe cHmxkaeres mo 1—2-10-7 rop.

ITpu oTkauke npuboOpoB ¢ NOBHILEHHBIMU TPEGOBAHHSIMH K TIPEIEbHO-
My paspexeHHI0 BpeMs OTKauykdH nosbimiaercs a0 12—14 wacos (uenpe-
pBIBHO H1H ¢ nepepbiBaMi 10—15 uacos).

BeanunHa OCTATOUHOrO /JaBJIeHHsS! Ia30B B CHCTeMe NI 3TOM CHHXKAa-
jgacb 10 7—10 8 rop. dkcnayatauusa OTKAYHOro TMOCTA ¢ THTAHOBBLIM Ha-
COCOM B TEUEHHe TpeX JeT NokKasana, YTO OH 00JiajaeT BLICOKOH HaLeMHO-
CThi0 U 3(P(PeKTHBHOCTBIO H MOXKET OblTb pPeKOMeHI0BaH AJAd OTKAuKH HpH-
60poB ¢ HeSoabWHM O0beMOM KakK B /1a60OpaTOpHBIX, TaK H IpOMbiUiIel-
HBIX YCJACBHAX.
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