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BBenoeHue

OXeKTOpHble BakyyMHble Hacochl (OBH) Haxogat pasHoobpa3Hoe npuMeHeHue B MalmHOCTpoe-
HWW, YacTO — B KayecTBe reHepaTopoB Bakyyma Ansi padHoobpasHbIX YCTPOWCTB TuMa «NpuUcocKay.
Hanpumep, B y3nax npucocok poboToB BEPTMKANbHOro nepemeLleHns, Unn nHave «poboToB—CTEHO-
xogoB» [1]. Takne TexHu4eckne xapaktepuctnkm 3BH, Kak ypoBeHb JOCTMraeMoro Bakyyma U CKo-
POCTb OTKa4KW, B 3HAYUTENBHOW CTENEHM ONPeAEnsalT HAAEXHOCTb yaepXaHus poboTa Ha CTeHe.

Pa6oTtocnocobHocTe OBH B BO3aywHOM cpene npuv HOpMarbHOM aTMoOCdEepHOM OaBNEHUN
B 3HAYMTENbHOM Mepe uccnegoBaHa, umerTea nybnukaumm, Hanpumep, B MoHorpadum [2].

ABTOpam gaHHOW CTaTbW He U3BECTHbI Nybnnkaumm o pabotocnocobHocTn OBH B nogBoaHbIX yc-
noBusX, T. €. B YCNOBUSX UCTEYEHMS CTPYM CXKATOro Bo3dyxa U3 cMmecuternbHou kamepbl OBH B 3Ha-
yuTenbHO 6onee NNOTHYIO (YeM BO3AyX) cpedy, HaXOAsLLYCS NoA rMAPOCTaTUYECKUM AaBlEHNEM.

C uenblo onpegeneHnss BO3MOXHOCTU paboTbl Noa BOAOWM pobBOTa—CTEHOXOA4a Ha BaKyyMHbIX
npucockax Ha rnybuHax go 20 meTpos, G6bITIO NpoBedeHO nccnegosaHne pabotel 3BH B noaBoaHbIX
ycnosusx Ha rmy6uHax 0, 5, 10, 15 n 20 meTpos.

WcecnepoBaHuio nogseprcst y3en npucoCckyM CO BCTPOEHHbIM B ero kopnyc 3BH co cneayrowmmn
OCHOBHbIMW TEXHUYECKMMU XapaKTepUCTUKaMU:

— AnamMmeTp UMnNUHJpUYEcKoro conra axekropa dc =1 MM,
d

— QnameTp UMNMHOPUYECKON CMECUTESNbHOW KaMepsbl ok =16 MM,

— OCHOBHOW KOHCTPYKTUBHbIA napameTtp 3BH a= dg/(dg,( - dg) =0,641,
— ANVHa CMeCcUTErNbHOW Kamepsl Ik =12,8 MM,

— 3a30p MeXay Cpes3oM conna U CMecUTeNbHON Kamepowu 0=0,24 MM™m

— addeKkTMBHOE JaBreHve B MarncTpanu axekropa P, =275 Kr/CMz,

— [jocTuraemblvl ypoBeHb Bakyyma npu P, =2,75 kI / cm2 P, =0,26 +0,3 Kr/CM2,

— MWHYTHbIA pacxoj cxaToro Bosayxa npu P, =2,75 K™ / cm2 vy, =0,025 Mo /MUH,

MocTtaHoBKa uccnenoBaHWUm, pe3ynbTaTthbl

CyTb MeToauKM UCCrefoBaHWI 3akoyanach B criefytowem. Y3en npucocku nomelyancs u 3a-
KPEennsncst B repMeTUYHOM CTarbHOM KOHTeHepe. IMutaums norpyxeHus yana npucocku Ha rinyouHy
non NOBepPXHOCTb BOAb! OCYLLECTBNSANAch Ha NepBoM 3Tane NocpeacTBOM CO34aHUs B NMOMOCTU KOH-
TeliHepa M30bITOYHOrO BO3AYLLHOIMO AaBMeHWsl, 3KBUBANEHTHOrO MMUTUPYEMOMY MOPOCTaTUYECKOMY,
Kak B OTKayMBaemMoM o0GbeMe MPUCOCKM, Tak U B MONOCTM cOpoca cxkaToro Bo3ayxa 13 CMecUTeErNbHON
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kamepbl OBH. Ha BTOpom aTane muccnenoBaHuii KOHTEMHEP HaMOMHANCA BOAOW A0 HeobXoauMoro
YPOBHS, y3€en MpPUCOCKM norpyxarncsa nog NOBEPXHOCTb BOAbl, @ MMUTAUUSA MOTPY>KEHUS Ha rnyouHy
ocyLecTBrAnacb co3gaHnem ns3bblTOYHOIO AaBneHnsa B BO3AYLWHOW cpefe Hag NOBEPXHOCTbO BOAbI.
OTnM gocTturanockb Hambornee NofnHoe COOTBETCTBUE YCoBUN paboThl y3ra NpUCcoCKn Nog BOSOWN.

Llenbto nccnegoBaHuii, TakuMm obpasom, siBNANOCL OnpeaeneHue ycrnoBun paboTtocnocobHOCTU
IKEKTOPHbIX BaKyyMHbIX HACOCOB y3ria NpMCcOCKM nog Boaon Ha rnybuHax ao 20 meTpos.

Ha puc. 1 nokasaHa cxema nabopaTopHOro cTeHa, Ha KOTOPOM NMPOBOAWUIINCE UCCIeL0BaHMS.

Ha puc. 2 nokasaHbl pe3ynbTaTbl U3MEpPEHUI Npu nccnegosaHmm pabotel 3BH Ha nepsom m BTO-
poM aTanax.

"padumk Pv, = f(Pm,) nokasblBaeT 3aBMCUMOCTb YPOBHS Bakyyma B NpUCOCKe OT JaBrieHus BO3ay-

Xa B Marucrtpanu axekrtopa, npu pabore 3BH B BO3gyLLHON cpede Npu HOPMarbHOM aTMOCHEPHOM
AaBrneHun.
"padukm Pv,(5 +20)=f(R, r h;) nokasbiBalOT 3aBUCMMOCTb YPOBHS BakKyyma B NpuUCOCKe OT AaB-

neHnsa BO3ayxa B Marmctpanu aekrtopa, npu pabote 3BH ¢ ncreyeHnem Bosgyxa u3 CMeCUTENbHON
Kamepbl B BO3AYLLHYIO cpeay € N3bbITOYHbIM gaBreHmem (0,5+2) atm.
"padukm P(5+20)gv, =f(P, . h;) nokasbiBalOT 3aBMCUMOCTb YPOBHSI BaKkyyma B MPUCOCKE OT

AaBrieHvs Bo3ayxa B MarucTpanu axekropa, npu pabore 3BH ¢ ucreyeHmem Bosgyxa n3 cmecuterb-
HOW KaMepbl B BOAHYIO cpeay C n3bbiTouHbIM AaBneHnem (0,5+2) atm.

MaHomeTp 6 KI/cmM%/250 aeneHuil
Crabunusatop gaBneHus ¢ MaHOMETPOM
10 kI /cM%/20 JeneHumn
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Puc. 1. Cxema nabopaTopHOro ncnbiTatenesHoro cTeHaa
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Puc. 2. 3aBncMocCTb YpOBHS Bakyyma B NMPUCOCKE OT AABIEHUS B 3)KEKTOPE W rNyOuHbI NOTPYXEHNS B BOOHYHO
cpeay Ha 0, 5, 10, 15 unun 20 meTpoB

Py, — AaBnexvie B akeKTope (Kr/CMZ); R, P, (5+20), Py, (5+20) — BaKyym B NonocTu Npucocku (Kr/CMZ)

CpaBHuTENDBHBLIM aHanm3 rpadmkoB puc. 2 NO3BONSET caenartb cnegylme BoiBOObI:
1. npw norpyxeHmn gaHHoro 3BH Ha rnyGuHy, ypoBEeHb LOCTMraemMoro Bakyyma noHuXaeTcs, Kak no-
KasaHo B Tabn. 1;
Tabnuuya 1

H, m 0 5 10 15
P, atm. | 0,276 0,382 0,480 0,626

2. ONA COXpaHEeHWUsi 3a4aHHOro YPOBHS Bakyyma B npucocke npu norpyxeHun 3BH Ha rny6uHy, Heob-
XOAMMO yBenuuMBaTb U3OLITOYHOE [aBrieHVEe B IKEKTOpe, Kak nokasaHo Ans Bakyyma P, =0,6

B TaOnN. 2;

Tabnuua 2
H,m 0 5 10 15
P,, at™m. 0,6 0,6 0,6 0,6
P, atm. 0,88 29 54 7,7

3. Npu uctedeHun BoO3dyxa M3 cCMecuTernbHoM Kamepbl OBH B BOAHylO cpeay € rmgpocTaTU4ecKnm
AaBneHneMm, JOCTUraeMbl YpOBEHb Bakyyma He3HaunTenbHO (£ 3 % ) oTnuyaeTcsa oT ypPoBHS Ba-
Kyyma, OOCTUraemMoro npu UcTevyeHun Bo3ayxa B BO3OYLUHYKO cpeny, Haxoasdllytocs nog AaBreHu-
€M, COOTBETCTBYHOLLEM rMapocTaTMyeckomMy (Mo KparHen Mepe B guanas3oHe OaBIEHWI B 9KEKTope
P, =(2+7) atm.);

4. 3aBucumocTtb P, =f(h) ans gaHHoro 3BH no skcnepumMeHTanbHbIM AaHHbIM Tabn. 1 xopolwo an-
POKCUMMPYETCA MONMHOMOM TpeTben cteneHn P, =0,276 +0,0257h —0,00128h2 +0,0000746h3,
MCMOMnb3ysi KOTOPbIN MOXHO MONy4aTb 3HAYeHUs YPOBHEW AoCTUraemoro Bakyyma P, Ha niobon
rnybuHe B AnanasoHe 3HavyeHun h =(0 +20) meTpoB (cMm. puc. 3);

5. 3aBucumocte P, =f(P,, h) ansa avanasoHa 3Hadvenun P, =(0,6 +0,9) atm. 1 h=(2,5+17,5) m
(c TouHOCTBIO AP, = £6,5 %) MOXeT bbITb paccunTaHa no copmyne: P, =0,3296 h/R, , (puc. 4).



42 A.H. UlepbuHa, B.A. 3auenuH, B.E. bapaHos u dp.

09 /

IR} /
0.7 /

0.6 /r
P,, atm 0.3 f/
04
03 __,..-—"""’
0.z
] ] 4 ] 3 10 12 14 16 1z 20 a2
h, m

Puc. 3. 3aBUCMMOCTb AOCTUraeMoro ypoBHSl BakyyMa OT rMyGUHbI MOrpyxeHnus
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Puc. 4. 3aBncMocTb MarmcTpanbHoOro gasneHuns B axekrtope P, =f(R,, h) Ana gnanasoHa 3HaveHuin
P, =(0,6 +0,9) atMm. n h =(2,5+17,5) M (c TouHOCTBIO AP, = 6,5 %)
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3aknoyeHue

OXEKTOPHbIN BaKyyMHbIA HacocC (C TEXHUYECKMMU XapakTepuctukamm — cM. BeBegeHue) cnoco-
6eH obecneunTb HagexHy paboTy NPUCOCKN Nogd BOAOW Ha rnybuHax 4o 17,5 M — npu Hanmumm uc-
TOYHMKA CXaToro Bo3gyxa C AaBfieHNeEM He Hwke 10 aTM. 1 MUHYTHOW MPOM3BOANTENBHOCTLIO HE HU-
e MMHYTHOro pacxoda Hacoca (HacocoB).

Cuctema ynpaBneHns yCTpOMCTBOM, B COCTaB KOToporo Bxoaut 3BH, gomkHa cogepxatb (B Le-
nn nutaHnsa axektopa OBH) perynartop cTtabunvMavMpoBaHHOIO OaBIEHUS, PErynMpoBaHME KOTOPOro
AOJTKHO OCYLLECTBIATLCA B COOTBETCTBUM C NMOKA3aHUSAMWN JaT4YMKa rMApPOCTaTUYECKOro AaBNEHUS.

Ncnonb3oBaHne OBH B coctaBe MOOMnbHbIX pOGOTOB—CTEHOXOA40B Ha rnybuHax 6onee 20 m aB-
TOpbl CYMTAOT BECbMa NPoOGreMaTUYHLIM rMaBHbIM 06pa3om u3—3a Toro, YTo paspaboTaHHble Ons
3TUX YCIOBUN KOHCTPYKUMn OBH noTtpebytoT 6onee MOLLHOro KOMNpeccopHoro obopynoBaHusl, Macca
1 rabapuTbl KOTOPOro MOryT OKa3aTbCs HECOBMECTUMbIMU C Naeen « MOBUNBHOCTUY.
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