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B pabore npousBeneHa oreHka 3QQEeKTUBHOCTH BIMSHHS OCHOBHBIX KOHCTPYKTHBHBIX HapaMeTpoOB
MPOTOYHOI YacTH LWJIMHIPUYECKOI'0 MOJIEKYJISIPHOTO BaKyyMHOTO Hacoca Ha €ro XapakTepPHCTHKU B
IIUPOKOM  JMala3OHe JaBICHMH C  HCHONB30BAaHMEM  pa3pabOTaHHOW  aBTOpaMH  paHee
MaTeMaTHYeCcKOd MOJIeN Mpolecca OTKAYKH raza IMIMHAPUYECKUM MOJEKYJSIPHBIM BaKyyMHBIM
HacocoM. [IpecTaBieHpl 3aBUCHMOCTH OBICTPOTBI OTKAYKH M OTHOLICHHS NAaBJICHHH OT OCHOBHBIX
napaMeTpoB NMPOTOYHOW YAaCTH LMJIMHIPUYECKOTO BAKyyMHOIO MOJIEKYJIApHOrO Hacoca. [IponsseneH
QHAJTU3 MOTYYCHHBIX B X0JI€ UCCIICIOBAHUIT XapaKTEPUCTHUK, CeNaHbl BHIBOIBI M JaHBI PEKOMEHIAIMN
1O BHIOOPY OCHOBHBIX ONTHMAIbHBIX I[1apaMETPOB IMPOTOYHOM 4YacTH LHIMHIPUYECKOTO
MOJICKYJIIPHOTO BaKyyMHOT0 Hacoca. KputepreM oNTUMalbHOCTH BEIOpAaH MHHUMAIIBHBIN YCJIIOBHBIH

00BEeM MTPOTOYHO YacTH.

KiroueBble c10Ba: MOJNEKYISPHBIN BaKyyMHBIH Hacoc, OBICTpOTa OTKaukH, IporpaMMa pacyera,

OIITUMHU3aAl A

BBeaeHue

B Hacrosimee BpeMs akTyaJbHOM M HEpelmeHHOW Mpo0sieMoil sBISETCS CO3/aHue
ONTUMAJIbHOW KOHCTPYKLHH BBICOKOBAKYYMHBIX CpPEACTB OTKauku. B  coBpemeHHON
MIPOMBIIIJIEHHOCTH MOJIEKYJsipHble BakyyMHble Hacockl (MBH) HaxonsaT mmpokoe nmpruMeHeHne
B CHJIy CBOMX HIPEUMYIIECTB, TAKMX KaK paboTa ¢ OTHOCHUTENHHO BBICOKMMH JIABICHUSMHU Ha
cropoHe HarHeTanus (1o 1000 Ila), BhIcOKasi cTeneHb MOBBIINIEHUS JaBICHHUS MpH padoTe C
JIETKUMU Ta3aMu, Oe3MacisiHHas OTKayKa (MPaKTUYECKH HE 3arps3HAI0T OTKauMBaeMbIi 00BbeM
Pa3IMYHOrO poJia OPraHMYECKUMH BELIECTBAMU) U JIp.

C momeHTa cBoero mosiBneHus (60-e roasr mpornwioro cronetus) MBH ObicTpo 3aBoeBanu

JIOCTOWHOE MECTO B PSIYy BBICOKOBAKYYMHBIX CpEICTB OTKadyku. OOnamas IENbIM  PsIoM
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CYIIECTBEHHBIX MPEUMYIIIECTB, OHU CEPhE3HO MOTECHMUIN 0€3yCIOBHBIX JI0 3TOTO (haBOPUTOB I10
00BbEMY HCIIOJIb30BaHUS B BBICOKOBAKYYMHBIX CHCTEMax MapomacisiHeie auddy3noHHbIC
BaKyyMHBI€ HACOCHL[3]

B coBpeMeHHBIX YCIOBHSIX aKTyallbHBIM TpeOoBaHHeEM, NpeabsaBisieMbix kK MBH, sBnsercs
pa3paboTka MX KOHCTPYKIMHM C ONTUMAIBHBIMU XapakTepUCTHKaMH W mapamerpamu. Ocoboe
BHUMaHUe npu paszpabotke MBH cneayer ynensTe pacuery ONTHMAaJbHBIX N€OMETPHYECKHX
xapakrepuctuk MBH, paboTatorniero B mpokom auana3zoHe AaBiICHUI Ha CTOPOHE BCAChIBAHUS,
IIPU 3TOM JOJDKHBI OBITH 0O€CIeYeHbl OCHOBHBIE pa0ouyue XapaKTEPUCTHKU MPOEKTUPYEMOTrO
Hacoca. [1]

B MI'TY um. H. 3. baymana Ha xadenpe «BakyyMHas 1 KOMIIpeccOpHasi TEXHUKa» OblLia
pa3paboTaHa MaremMaTHuyecKash Mojenb[2], Ha OCHOBaHMM KOTOPOW CO3AaHO MPOTPAMMHOE
obecneuenue (I10), mo3BossIoNIee pacCYUTATh ONTUMATBHYIO KOHCTPYKIUIO IIHJIMHAPUYECKOTO
MOJIEKYJISIPHOTO BaKyyMHOI'O0 Hacoca JJisi pa3jiu4HbIX KPUTEpUEB ONTUMAIbHOCTU. OJHUM U3
TaKMX KPUTEPUEB ONTHUMAIbHOCTHOBUIBHIOPAHMUHUMANIBHBIN YCIOBHBI 00BEM MPOTOYHOMN

JacCTH Hacoca.

Apin = %DZL (l)

rae D — HapyXHbII AMaMeTp MOJIEKYJIIpHOrO0 BaKyyMHOT0 Hacoca, L — ero miuHa.

B kauecTBe ympaBisIOIIMX MapamMeTpoB OBUIM BBHIOPAHBI: A — OTHOCHUTENbHBIM IUaMETp
MBH(A=r/R, Tae r- paguyc poropa, R- paguyc craropa),o. — yroja HakJIoHa criupaiu (padbouero
kaHana MBH), n— uucino 3axo/10B cupany.

C wucnonbp3oBaHUEM pPa3pabOTaHHON MaTeMaTHMYeCKON MOJEIN MpPOU3BENEH pacdeT C
LENbI0 OLEHKM BIMSHUSA OCHOBHBIX IapaMeTpoB mnporoyHod dactu MBH Ha ero
XapakTepuCTUKU. bbuiM mosyuyeHbl rpaduyeckue 3aBUCUMOCTH MaKCHUMAaJIbHOTO OTHOILEHUS
JaBIeHUH W OBICTPOTHI OTKAYKU LMJIMHAPHUUYECKOTO MOJEKYJISPHOTO BAaKYyMHOIO Hacoca OT
OKpYXHOM ckopoctu U, yria HakjIoHa CHOUpaId o, OTHOCHUTEIBHOIO JIuamMeTpa A M 4Yucia
3aX0J10B CIIMpaH N.

[Ipn nepemeHHO# oOkpyXHON ckopoctu U HensMmMeHsieMble MapaMeTphbl: yrojl HaKJIOHA
ciimpamu o=60°, orHocuTenbHbI auamerp A =0,967, pamuyc poropa 90 MM, YHCIO 3aXO0J0B
cnupany N=3, ra3 - a30T; NpU IEPEMEHHOM YIJIE€ HAKJIOHAa CHUpAId o0 HEU3MEHSEMbIE
nmapameTpbl: OTHOCUTENbHBIN nuametrp A =0,967, paamyc poropa 90 MM, HacTtoTa BpalleHUs
20000 o00/MuH, yucliO 3axoI0B chupadd N=3, pabouuii ra3 — a3oT; NpPH I[EPEMEHHOM
OTHOCHTEJIHFHOM JTHaMETpe A HeM3MEHsIEMbIe TTapaMeTphl: YroJl HakjIoHa crimpand a =60°, paguyc
potopa 90 mm, yactora Bpamenus 20000 06/MuH, yuCIIO 3aX070B criupanu N=3, pabounii ra3z—

a30T; MPH MEPEMEHHOM YHCJIE€ 3aXO0JI0B CIHpad HEHU3MEHsSEMble MapaMeTpbl: Yroj HakKJIOHa
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criupaiu 0=60°, orHocuTeNbHbIH quametp A =0,967, pamuyc potopa 90 MM, yacToTa BpaleHus

20000 06/muH, pabouwnii ra3 — a3or. (puc. 1-6)
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Puc.2 3aBucuMocTh OBICTPOTHI OTKaYKd MBH 0T OKpy»XHOMH CKOPOCTH
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Puc.6 3aBucMOCTH OBICTPOTHI OTKAYKH OT YHCIIA 3aX00B CIHPAIIN

3axk/iloueHue

10

AHaJII/IBI/Ip}/SI MOJIYUYCHHBIC 3aBUCUMOCTHU MOXKHO CACJIATh BBIBOJ, YTO ITPU ITPOCKTUPOBAHUN

ONTUMAJIbHOW KOHCTPYKIMHM mpoTouyHoil uactu MBH (kputepuii ontumanpHOCTH
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MUHHUMAJIBHBIN YCIIOBHBI O00BEM IMPOTOYHOM YacTH) PEKOMEHAYeTCs BbIOMpaTh BHIOpaHHBIC
YIIPABIISAIOLINE MTapaMeTpPhbl CISAYIOIUMHU: OTHOCUTENBHBINA AuaMeTp A B auamnazone ot 0.85 mo
0.95; yron nakyioHa crimpaiu o Oonbmie 80°, TakKe 3aMeTHM, YTO yroJl ¢ TMPAaKTHYECKH HE
OKa3bIBaeT BIUSHUSA HAa OBICTpOTYy oOTKaukn MBH; 3HaueHHe OKpY)XHOH CKOPOCTH MpPsIMO
IIPONOPLIMOHAIBHO MAaKCHMAJIbHOMY OTHOILEHUIO JaBJIEHUH M OBICTPOTE OTKAauKe, I03TOMY €€
11eJ1ec000pa3HO BBIOMPATh MAKCUMAJIbHO OOJBIION, MCXOJS W3 YCIOBUH NPOYHOCTH POTOPA,

OIITUMAJIBHOC YHUCJIO 3aX00B CIIMpaJIn n=3.
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Various Parameters of the Flowing Part of a
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In the context of modern industry the molecular vacuum pumps (MVP) are widely used.
The analyzed current market of vacuum technology enables drawing a conclusion that this
equipment holds one of the leading positions among the high-vacuum facilities of pumping due
to their advantages such as insensitivity to the atmosphere breakthrough, ability to pump out
heavy gases quickly, rapid start-up time, and oil-free pumping.

The earlier developed authors” mathematical model and calculation program are used to
assess the influence efficiency of the key geometrical parameters of flowing part of the cylindri-
cal molecular pump on its main characteristics. The obtained dependences allow us to solve a
relevant, but not completely resolved as yet problem of optimizing the high-vacuum pumping
facilities in case of their operation in a wide range of pressures on the suction side.

The paper presents graphs of the pumping speed and ratio of the cylindrical vacuum mo-
lecular pump pressures versus various parameters of the flowing part, such as the angle of incli-

nation of the helix, the relative diameter and the number of helical starts. Conclusions are drawn.
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