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AHa13 KOHCTPYKI[IK MIYITHUKIB BAKYYMHHUX HACOCIB

BuxoHaHo oOrpyHTYBaHHS KOHCTPYKLIHHO-(YHKIIOHAIBHOI CXeMH (IIbTpa-TIIyIIHUKAa POTOPHO-
JIOTIATEBOTO BaKyyMHOTO HACOCy, SIKMH Ma€ MOXMUIMBICTh BIIIUIATH OJNMBY BiJl MOBITpS Ta 30upatm i1 s
MOJIAJIBIIIONO MEePEepOoOITKY. 3ampornoHOBaHA KOHCTPYKINiS, 3aBISKH KOHCTPYKIIWHINA OCOOJMBOCTI, 3abe3medye
raciHHs 3BYKY, 3HID)KY€ IIyM Ta Ma€ MIiHIMaJbHHH OMNIp PYXOBI MOBITPSHOIO NOTOKY B cepenuHi (inbrpa-
riuymHuka. KoHeTpyKiis GibTpa-rylHuKa, YMOBHO, MOYKE OYTH PO3/IIcHa HA JIBI KOHCTPYKIiEHI YaCTHHH, KOKHA 3
SIKMX BUKOHYE CBOIO (hyHKIII0. B poOoTi BCTaHOBIIEH] aHATITHYHI 3B’13KH TEXHOJOTTYHUX XapaKTEPHCTHK HPOLECY
BIJUTUICHHST OJIMBH Bij TOBITPS 13 BpaXyBaHHSM LIBHIIKOCTI TIOBITPSI HA BXOJI B IUTyIIHHUK. BCTaHOBIIEHO B3a€MO3B'SI30K
MDK TPOIYKTHBHICTIO HACOCA 1 KOHCTPYKTUBHUMH TapaMeTpamMu (pitbTpa-IiyIHiKa. Y BAPOOHHYMX YMOBAaX JOCIIHKEHO,
IO BiZIOKPEMJICHHS OJIVIBU BifI TIOBITPSI, B 3aIIPONIOHOBAHOMY (DUIBTPI-IIIYIIHHUKY, cKianae 93-95%, a BemdrHa 3HIDKEHHS
IITyMy CTaHOBUTH 15-22 1b.
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IMocTtanoBka nmpodaemu. CroromHi B YKpaiHi, A JOiHHS KOPiB, BHKOPHCTOBYIOThH
YCTaHOBKH, B SKHUX poOOYMM cepeloBHIIEM € BakyyM. /Jlng #oro cTBOpeHHs
BUKOPUCTOBYIOTh, 3A€0LIBIIOTO, JOMATeBl BaKyyMHI HACOCH, SIKi MAalOTh CHCTEMY MAIlCHHS
pobounx oprasiB. 3a KOHCTPYKLUIHHUMU OCOOJIMBOCTSIMU Ta HMPUHIMIIOM POOOTH, HACOCH 3
POLYKTHBHICTIO GiTbIne 45 M/rOJ1. CTBOPIOIOTH MIyM Oinbie 85 emuber, o He BiAmosigae
HOpMaM OXOpPOHHM Mpalli, a TaKO)X BUKUIAIOTH OJIUBY, SKOI 3MAIIyIOThCS MiJUIMIHUKA Ta
JOMAaTKH B aTMocdepy, IO B CBOIO Yepry, MPHUBOAUTH 10 3a0pyIHEHHS HaBKOJMWIIHBOTO
cepefoBuIa. 3aliBUN IIyM, NPUBOIUTH 10 MPO(ECiHHUX 3aXBOPIOBAHb OOCIYTOBYIOUOTO
NepCOHANy, a TBAPUHU OTPUMYIOTH JIOJaTKOBI CTPECH, II0 HETaTUBHO BiZOOpakaeThCs Ha iX
HOPOAYKTUBHOCTI Ta HPUPOCTI KMBOI Baru. B 3B’sA3Ky 3 LUM Ha BUXJIONHY TpyOy Hacoca
BCTAHOBJIIOIOTH TIIYIIHUKHU. [IpoTe, HE BCi BOHM MarOTh 330BUIbHY €()EeKTUBHICTH CTOCOBHO
OIHCAHMUX MPOOIIEM.

AHaJi3 ocTaHHIX T0CTiIzKeHb i myOJikamii. [JTynHIKY MaroTh pi3HY KOHCTPYKIIIIO:
HaNpHUKIaJ, TAKUH, B IKOT0 B CepelnHi 3HAXOIUThCs CKJIoBaTa abo MeTalliyHa ciTka puc. | a.

Le#t raymHMK 32 CBOIM NMPHU3HAYCHHSAM Ma€ 3MEHIIUTH PiBEHb IIyMy Ta YacTKOBO
3aTpuMyBaTH OJMBY. Ll KOHCTpyKIis He mependayae BiABEIEHHs Ta yJIOBIIOBAHHS OJIUBU, B
HACIIZOK YOro BiAOyBaeThCs 3a0pyIHEHHS OTOYYIOYOi TEpUTOPii MOOIM3y BCTAaHOBJICHHS
rymHuka Takoro tumy [1, 2, 3, 4]. Ha BakyyMHuX Hacocax, Hampukiafa, Kommasii «/le
JlaBaipy BUKOPUCTOBYIOTH TIIYIIHWKH, B SIKAX BXIJIHUH Ta BUXITHUI MaTpyOKH HE CITiBBICHI
[5, 6]. Bcepeauni koprmycy posmiiieHo TpyOy, sika CHiBBICHA 13 BXiJHUM MaTpyOKOM Ta Ha
CTIHIII Mae OOKOBI OTBOpH, B pe3yjbTaTi OJMBAa YAacTKOBO OCiJa€ Ha CTiHKaxX TPyOW Ta
TNIYIIHUKA BiJJOKPEMITIOIOUKCH BiJ MOBITPs, MpOTe, LIel mpoliec BiAOYBaeThCS HE B 3HAUHIN
KiTbKOCTI puc. 1 6. B KOHCTPYKIIiIO TaKuX TIYIIHUKIB BXOIWTH 30BHIIIHIA OJMBO30IpHHUK,
SKUH 3’ €THAaHUMN 13 KOPITYCOM TOHKOIO TPYOKOIO.

3 MOYaTKOM aKTHBHOTO BHUKOPHCTAHHS 3acO0iB MeXaHi3allii, B TpoIeci IOTHHS, Y
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HayxoBuii kepiBHHK - KaH/. TEXH. HayK, JOIIEHT Kade1py 0XOPOHH Ipalli Ta 6ioTexHIuHMX cucteM 3abosoTeko O.0.
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MauX (GepMepChKUX, IHAMBIAyalTbHUX Ta CIMEHHUX (pepmax, MOCTaJo MUTAHHSA 3MEHIICHHS
IIyMy Ta YJIOBIIOBaHHS BIANPAIbOBAHOI OJHMBH Yy TEPECYBHHX [OLTBHHX YCTaHOBKaX.
Konctpykuii Takoro tumy puc. 1 B, puc. | r nmpu3zHadeHi A 3MEHIIEHHS IIyMy Ta CTBOPEHHS
KOM(OPTHOTO 3BYKY ITiJl YaC poOOTH 1HIMBIAyaIbHOI T0iTHHOT YCTaHOBKH [7, 8].

ABtopu poboTtu [1] mpoBenu orisa iCHyOUMX 3aco0iB, [UIS 3HIDKEHHS ULIyMY,
BaKyyMHHMX HAcCOCIB, 3alpOTIOHYBAJM KOHCTPYKIIHHO-(PYHKIIIOHAIIBHY CXeMy po30ipHOTO
(GinbTpa-rIymIHUKa Ta MPOBEIH JOCHIIKEHHS BU3HAYEHHS BEIMYMHU IIYMYy BaKyyMHOTO
Hacoca npu poOoTi 6€3 TIIYITHUKA, 13 CEpIMHUM BapiaHTOM TIIYITHHKA Ta 13 3alPOTIOHOBAHKM.

a o 8 2
a — 3 HaOMBKOIO; O — 3 HAKONMYYBa4eM BiJJOKPEMIIEHOI OJIMBH; B — 3 BUXJIOITHUM TPYOOIIPOBOJIOM;
r — 0e3 BuXJI0mHOTO TpyOomnposBoxy (1 — kopiryc; 2 — HabuBKa; 3 — HAKOMUYYBad OJHMBH; 4 — 3TMBHA TPyOKa)

Pucynok 1 — ['MymmHAKHA BaKyyMHHIX YCTaHOBOK
Lrcepeno: pospobneno asmopom

ABTOpHU He BKa3allu JiaMeTpy BXiITHOTO maTtpyOka (inpTpa, amke, 1eil po3Mip BILUIUBAE
Ha MPOJYKTHUBHICTh BaKYyMHOTO Hacoca.

IlocranoBka 3aBaaHHsA. MeToro poOOTH € MiABUIICHHS €(EKTUBHOCTI BiIAIICHHS
OJIMBH BIJ TIOBITPS, 3HIDKEHHS IIYMy Ta MiHIMI3yBaHHS ONOpPY PyXy MOBITps, MpH pOOOTI
(GUIBTpa-TIyIIHAKA BaKyyMHOI YCTAaHOBKH, 3a PaxyHOK YJOCKOHAJCHHS KOHCTPYKIIHHO-
(GYHKIIOHATFHOI CXEMU Ta ONTUMI3aIlil mapaMeTpiB KaMepHOTo GiIbTpa-TIyITHHKA.

3aBIaHHAM JIOCII/DKCHHS — BCTAHOBJICHHSI 3B’S13Ky MDK POOOTOI0 BaKyyMHOTO HACOCy Ta
3a0e3MeyeHHsIM  (PUTHTPOM-TIIYIITHAKOM IIIyMOBHX, CEKOJIOTIYHMX Ta TEXHOJIOTIYHMX IapaMeTpiB.
Jocniautu BIUTMB JiaMEeTpy BXITHOTO TMaTpyOKa Ta AiaMCpr YMOBHOTO Hepepi3y
cekIrli (iapTpa IIyIIHUKa Ha IPOAYKTHBHICTH BAKYYMHOI'O HACOCY.

Bukiiag ocHoBHOro martepiany. BpaxoByrouu Bullle CKa3aHe, HAaMU 3allPOITOHOBAHUN
GITBTP-TIYIIHUK, SKAW TIOBUHEH 3310BOJIBHSTH TAKAM BIMOTaM (puc. 2):

- 3MEHIIIYBATH PiBEHB 3BYKY 30BHILIHBOTO ITyMy JIO PIiBHS JIOMyCTAMOTrO, 10 ckianae 80 ab
JACTY EN 1012-1:2018 (EN 1012-1:2010, IDT) «Komnpecopu Ta BakyymHi Hacocu» [9];

- CTBOPIOBATH MiHIMAJIBHUI OMIp PyXY MOBITPS;

- 3a0e3MevyBaTH MaKCUMaIbHO MOXIIMBUH BiI01p OJMBHU 3 BIANPAIIbOBAHOTO MOBITPS.

61



ISSN 2664-262X Central Ukrainian Scientific Bulletin. Technical Sciences. 2024. Col.9(40), Part 1T

BpaxoBytoun Taki 0COONMBOCTI, pO3pOOJICHUN KaMEepHHH TIYUIHUK 3 TBHUHTOBOIO
MOBEPXHEIO BIJIMOBIIA€ BUIIE3TaJJaHUM BUMOTaM.

Po3pobnenwnii rnymauk [10] puc. 2 ckinamaeTscs 3 BEpXHbOI KpUIIku 1, kopmycy 2,
CHUTOBOTO YJIOBIIIOBa4Ya 3, TBHUHTOBOI HaBWBKM 4, BXIOHOTO TmarpyOka S5, maibu 13
BHYTPIITHBOIO pi3b00I0 6, 0MBO30IpHHKA 7, KpaHa §, BUITYCKHOTO maTpyOka 9.

I'BuHTOBa TOBEpXHS pO3TAIIOBaHA BCEPEIMHI KOPIYCY CKIAJA€ThCA 3 ACKUIBKOX
CEeKIiil Pi3HOTO KPOKY, NMPHUUYOMY, KPOK IMOBEPXHI 301JIbIIYETHCS B HANPSIMKY BHUITYCKHOTO
naTpyokKy.

1 - BepXHs KPHIIIKa; 2 — KOPITYC; 3 - CHTOBHH YJIOBJIIOBaY; 4 — TBUHTOBA HABUBKA; 5 - BXIIHUIMA
narpy0oxk; 6 - maiida i3 BHyTpilIHBOIO pi3b0010; 7 — 0JMBO30IpHUK; 8 — KpaH; 9 - BUITyCKHHIA ITaTpyOOK
Pucynok 2 — ByznoBa ¢dinbrpa-riiyniHuka

Licepeno: pospobneno asmopom

QibTP-TIYITHUK BAKYyMHOTO HACOCY TPAIIOE TAKUM YHHOM.

[ToBiTps, pazoM 3 ONMBOIO, IO 3MallyBajla BY3JIM BaKyyMHOro Hacocy (puc. 2),
HAJXOJATh 10 (GIIbTpa-TIyIIHUKA, KPi3h BXIIHUM MATPyOOK 5, KW BKpPY4YEHO y M0y i3
BHYTPIITHBOIO Pi3b00t0 6. [lOBITPSHO-OMMBOBA CYyMIII PYXa€ThCS JOTOPH TIOBEPXHEIO
I'BUHTOBOI HaBMBKHM IIHEKa 4. TpaekTopis pyXy MOBITps Y TIIYIIHHKY OIHCYETHCS TBUHTOBOKO
HABHMBKOIO,  OT)KE, HA YACTUHKH OJIMBH, 1110 3HAXOIUTHCS Y 3BAKCHOMY CTaHi, JIi€ BIAIICHTPOBA CHJIA, B
HACJTIIOK YOT0, BOHM BIJIKMIAIOTHCS IO CHTOBOTO YJIOBJIIOBAada 3, OJMBA BIJOKPEMITIOETHCS Bif
HOBITPSl Ta MOTPAIUIAE€ Y MDKCTIHKOBHH HPOCTIp KOPIyCy 2 1 CUTOBOTO YJIOBJIIOBada 3, Ta
CTIKa€ JIOHWU3Y B OJIMBO3OIPHUK 7, 3B1IKHU 3JIMBAETHCS 3a TONMOMOroro kpana 8. ITicst woro BoHa
MOJKE BUIIPABJIATUCS HA TEpepoOKy, abo K, MICIs OYMILEHHS, TIOCTYIIaTH B CUCTEMY 3MalllyBaHHS
Hacocy. OuHIIeHe BiJl OJIMBU IMOBITPS MPOJOBKYE PyX IO IMOBEPXHI TBUHTOBOI HaBUBKH 4, Ta
3aBJISKA 3MiHI KPOKY T'BHHTOBOi HAaBHBKH, IMOBITPs 3MEHIIY€ HIBHIKICTH PYXY, BHACIHIJOK
YOTO 3MEHIIYETHCS PIBEHb MIyMy Ta €()EKTUBHIIIEC BiIOYBAETHCS JOOUYHUINCHHS BiJ BMICTY
onuBH. [ToBITPs MPOXOIUTH 0 BEPXHBOI KPUIIKHU 1 Ta Kpi3b BUXiTHUH naTpyOoK 9 nmoTparuise
y HaBKOJIMIITHE CEPEIOBUIIIC.

Po3po6iena KOHCTPYKIIis TIyIIHUKA BAKYYMHOI YCTAHOBKM BUKOHY€E (DYHKIIIT BiTOOPY
OJIMBH Ta 3a0e3Ieuye TaciHHS 3BYKY, TOMY PO3paxyHKOBY CXEMY TITyITHHKA MOXHa YMOBHO
PO3IIINTH Ha 1Bl KOHCTPYKIIHHI YaCTUHU, KOXKHA 3 IKUX BUKOHY€ CBOIO (DYHKIIIIO.
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HwxHs yacTrHA TIIYNIHKUKA, 0 CKIAIA€THCS 3 OMMBO30IpHUKA, BXITHOTO MaTpyOKka Ta
MepIIOi CEeKIllii TBUHTOBOI MOBEPXHI CIYXKHUTh JUIsl BITOKPEMJICHHS Ta 300py OJMBH, HA3BEMO
110 YaCTUHY OJUBO30IpHOIO.

BepxHs yacThHa TIyIIHUMKAa BUKOHYE (YHKIIO TaciHHS IIYMy Ta CKJIAJA€ThCs 3
ofHOro a0 JEKUIbKOX CeKIili I'BMHTOBOI NMOBEPXHI 1 BHXiZHOro marpyOka, Ha3BeMo ii
IIyMOTMIOTJIMHAIOYOIO.

[IIBuAKICTH TOBITPSA HA BXOJ1 B INIYIITHUK V), Mae 3HaXOoAUTHCS B Mexkax 11...16 M/c,
caMe Taka MIBUIKICTh J03BOJISIE HAHOUIBII TIOBHO BIUTUIMTH OJIUBY BiJ TMOBITPS. 3BaKar0uu
Ha Te, IO (QIIBTP-TIIYIIHUK HE TIOBHHEH CTBOPIOBATH OMip PyXy THOBITPs, HEOOXiTHO
BU3HAYUTH BIUIMB JliaMETPy BXITHOTO TMaTpyOka Ta JiaMeTpy YMOBHOTO Tepepi3y CeKIii
¢inbTpa-rIynIHUKa Ha TPOIYKTHBHICTh BAKyYMHOT'O HAcOCY.

[ToBiTpsi, sike TPOWNIIO OJMBO3OIPHY YACTHMHY Ta BUIAUIAIOCH BiJ OJIUBH,
MOTPAIUISIOYN y PO3IIMPEHUN MPOCTip TBUHTOBOT HABUBKH 3HIKYE CBOIO MIBUIKICTH Ha 30-35
%, TMM caMuUM 3MEHIIYETbCS piBEHb WIymy. /{7 BU3HAUEHHS BIUIMBY JPYroi 4acTUHU
GbinbTpa-TIyNIHUKAa HA MPOAYKTHUBHICTH BaKyyMHOTO HAcOCa, HEOOXiTHO 3HAWTH YMOBHUI
JiaMeTp BXIJHOTO TEpepidy CeKIlli, 3 TOMOMOTOI SKOTO PO3PaXOBYIOThCS T€OMETPUUHI
napameTpu (piIbTpa-TIyIIHUAKA.
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Pucynok 3 — BrumB mapameTpiB ¢inbTpa-TIayIIHEKA Ha IPOAYKTUBHICTh BAKYYMHOTO HACOCY

Ioicepeno: po3pobneno asmopom

[IpoBenene nOCHiMKEHHS CBIAYUTH MPO Te, L0 TMPU BIPOBAKEHHI (GUIBTpa—
TUIYITHAKA Y BUPOOHMIITBO, OCTAHHIN Mae€ MaTH THIIOPO3MIPHUHN Psl 3 KPOKOM OJIM3BKUM 32
IPOAYKTUBHICTIO 110 20 M /TOI.

BucnoBku. OOIpyHTOBaHO cXeMa, PO3poOJicHa KOHCTPYKINSI 1 BUTOTOBJICHUIA JOCITITHHI
3pa3oK (DiTbTpa-IIIyIIHUKA 3a0e3leuye 3HIKCHHS LIYMY, SKHA YTBOPIOETHCS BHACIHIJOK
po0OOTH BaKyyMHOTO Hacoca, J0 piBHS 65-75 menmOen Ta 30MpaHHs BUKOPHUCTAHOI OJIUBH IO
93-95%. HocmimkeHHS TOKa3ajiH, IO MPOAYKTUBHICTh BaKYyMHOTO Hacoca 3HUXKYEThCS,
BHACTITOK CTBOPEHHs (iNBTPOM-TIYIIHHKOM ONOpY, SKMil ckiamae Oims 1 m/rom, B
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nopiBHSHHI i3 cepiiiuuM - 1,28 w/rom. Jlns BOPOBaKeHHS (inbTpa—TIyIIHAKA
BUPOOHMIITBO, JOLIJIBHO BHKOPHUCTOBYBATH B3a€MO3B'SI30K MDK IMPOIYKTHBHICTIO BaKyyMHOTO
Hacoca 1 KOHCTPYKLIMHUMHU IapameTpamu (ibTpa-TIyIIHUKa Ta PO3POOUTH MO/ Ha THIIOPO3MIpPH.
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Oleksandr Khmelovskyi, Master
National University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine
Analysis of Vacuum Pump Mufflers Designs

The substantiation of the structural and functional scheme of the muffler filter of the rotary vane
vacuum pump, which has the ability to separate oil from air and collect it for further processing, has been
completed. The proposed design, due to its design feature, provides sound suppression, reduces noise and has
minimal resistance to the movement of the air flow in the middle of the muffler filter. The muffler filter is based
on the fact that air, together with the oil that lubricates the vacuum pump nodes, enters the muffler filter through
the inlet pipe at a speed of 11...16 m/s, which allows the most complete separation of oil from air. The trajectory
of the movement of air in the muffler is described by a helical winding, and therefore, centrifugal force acts on
the oil particles in a suspended state, as a result of which the oil particles are thrown to the sieve catcher, the oil
is separated from the air and enters the interwall space of the housing and the sieve catcher, and flows down into
the oil sump, from where it is drained using a tap. After that, it can be sent for processing, or, after cleaning,
enter the pump lubrication system. The oil-free air continues to move over the surface of the screw winding, and
due to the change in the pitch of the screw winding, the air decreases its speed, as a result of which the noise
level decreases and oil content is cleaned more efficiently. Air passes to the top cover and enters the
environment through the outlet pipe.

The work establishes a relationship between the pump performance and the design parameters of the
muffler filter. In production conditions, it was investigated that the separation of oil from air in the proposed
muffler is 93-95%, and the amount of noise reduction is 15-22 dB. The use of a muffler filter implies a decrease
in the productivity of the vacuum pump, which is about 1 m3/h, compared to the serial one - 1.28 m3/h. To
introduce the muffler filter into production, it is advisable to use the relationship between the performance of the
vacuum pump and the structural parameters of the muffler filter and to develop a division into standard sizes.
pump, muffler, installation, vacuum pump, noise, sound, oil, environment

Ooepoicarno (Received) 14.05.2024 ITIpopeyenzosano (Reviewed) 14.06.2024
IHpuiinamo 0o opyxy (Approved) 26.06.2024

65



