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1. Incepraliito NpUCBSIYEHO MiABUIIEHHIO €(PEKTUBHOCTI BAKYYMHOI CUCTEMHU JOiJIbHOI YCTAHOBKU LIJISIXOM

PO3pOOJIEHHS IBOPOTOPHOI BaKYYMHOI IIOMITH 3 i30TPOITHMMU €JIaCTUYHUMU IJIACTUHAMU Ha TOPLSIX i BUCTYyMax

pPOTOpa, sIKi 06epTaloThCsl y 3MAlyBaJIbHOMY cepefoBULli. Y nucepTaliiiHiil po6oTi Kinacu@ikoBaHO BaKyyMHI IIOMIIU

L7151 OIZIbHUX YCTAHOBOK 32 QYHKIiOHA/IbHYUMU O3HaKaMU i TEXHIYHUMU XapaKTepPUCTHMKAaMHU, Ha IIiJICTaBi aHai3y
BILJIUBY IIapaMETPiB BAKyyMHOI CUCTEMHU Ha TEXHOJIOTIYHUI ITPOLi€C MAIIMHHOTO NOiHHS, OOIPYHTOBAHO THII i

0COOJIMBOCTI KOHCTPYKIii BaKyyMHOI IIOMIIH, SIKa YMO>KJIMBUTB IiIBULIEHHS e(PEeKTUBHOCT]I BAKYYMHOI CUCTEMU
IoinbHOI ycTaHoBKU. OOIPYHTOBaHO pallioHabHI KOHCTPYKLiNHI po3mipy, Taki sIK pajiyc poTopa, Bifgans Mix
YMOBHMMHU LJEHTPaMU JBOX 320KPYIJIeHb POTOPiB, HA OCHOBI aHaJIizy pO60TU JBOPOTOPHOI BaKyYMHOI [IOMIIX IJ1s1
poropiB y Burinani oany Kaccini. OTpyMaHO aHaliTUYHY 3aJI€KHICTh KOPUCHOI IJIOIi ITONIEPEYHOTO NePepi3y

[IOMIIM Ha OCHOBI HOPMaJIbHOT'O eJIITUYHOrO iHTerpay Apyroro poay, sika BCTAHOBJIIOE B3a€EMO3B 130K MixX



KOHCTPYKLIHMMU NIapaMeTpaMy POTOPiB, KyTOM IIOBOPOTY POTOPIB, 10 YMOKJIMBIIIOE OOIPYHTYBAHHS KOPUCHOI
IJIOILi TIOTIEPEYHOTrO MePePi3y Bif KyTa IOBOPOTY POTOPIB i3 BpaXyBaHHSIM LIMKJIB IIepiofy NOBOPOTY. [IpoBeneno
TEOPETUYHI JOCIiIKEHHS KOHCTPYKUIMHO-TEXHOJIOTIYHMX [TapaMETPiB BaKyYMHOI ITOMIIY, SIKi JaJId 3MOTY
BCTAaHOBUTH B3a€MO3B’S130K MK HMMHU, @ TAaKOX iX BILJIMB HA TMPOLeC NePEeTiKaHHSI MOBITPSl, 10 XapaKTepPU3ye SKiCTb
CTBOPEHHS BaKyyMMETPUYHOTO TUCKY. Po3pobieHa 1abopaTopHa yCTaHOBKA i BaKyyMHa IIOMIIA /17151 AOCIIiIKEHHS
KoediljieHTa TepTs, BikauyBaJbHOI XapaKTE€PUCTUKHU i IIOTY>KHOCTI [IPUBOJy POTOPiB 3 BUKOPUCTaHHSIM
TEH30PE3UCTUBHUX [aBayiB. 3allpONIOHOBaHAa METOJIMKA BU3HAYEHHS KoedillieHTa TepTs 3 BUKOPUCTAHHSIM BOAU
17151 3MallyBaHHS TOBEPXHi TEPTS pOoTOPiB. Po3pobieHa MeToiyKa i IpOBeieHO KalibpyBaHHS TEH30METPUYHOL
0asiku 17151 eKCIIePUMEHTaIbHOTO BU3HAYEHH KoedillieHTa TepTsl. Po3po6sieHO eKcliepuMeHTalbHy JBOPOTOPHY
BaKyyMHY IIOMITy [JIs1 JOCJIIPKEHHS IIPOLLECY CTBOPEHHS BAKYYMMETPUYHOTO TUCKY, SIKa € CKJIAI0BOIO
€KCIIEPMMEHTAJIBHOI JIA00paTOPHOi yCTaHOBKU. OTPUMAaHO aHAJIITUYHI 3aJI€KHOCTI MIBUAKOCTEN i IPUIIBUIIIEHD
paziasbHOTO i GOKOBOTO MepeMillleHHS IOBITPs CUCTEMHU «POTOP-CTATOP» ABOPOTOPHOI BAKyyMHOI IIOMIIH, SIKi
BCTaHOBJIIOIOTh B3A€MO3B'SI30K MK KOHCTPYKLITHUMU IapaMeTpaMy POTOPa, BAKYYMMETPUYHUM THCKOM,
€KBiBJIEHTHOIO JOBXXMHOIO 1IiJINHY, BEJIMYMHOIO 3a30PY, HA OCHOBI IKMX OOI'PYHTOBAaHO KOHCTPYKIIil0 POTOPIB 3
€JIACTUYHUMH MPY)KHMMU IJIACTUHAMU HA TOPLSX TA BUCTYIAX POTOPiB. Ha OCHOBI pe3yJbTaTiB TEOPETUYHUX Ta
eKCIepUMEHTAJIbHUX JIOCIiIKEeHb 3'ICOBAaHO OCOOIMBOCTI BU3HAYEHHS KoedillieHTa TepTsI-KOB3aHHS B CEPEIOBUII
3MalllyBaJIbHO-0X0JIOJPKYIOUO] PiIMHY Ha Pi3HUX pEe>KMMaxX poOOTH BaKyyMHOI IIOMIIH, 1110 OIIOMOTJIO 3'5ICYyBaTH
0CO6IMBOCTI Iepebiry CTBOPEHHS BAKYYMMETPUYHOTO TUCKY [1J1s JOIJIbBHAX YCTAaHOBOK. 3alIpOIIOHOBAHO
BCTAHOBJIIOBATH i30TPOIIHI €JIaCTUYHI IUIACTUHH i3 BUKOPMCTAHHAM 3MalllyBajbHO-0X0JIOIKYI040]I pigyuu. [Ipu

LIbOMY IiJIBUIY€E€ThCS MT0Ja4a, HAJliMHICTh T4 €KOJIOTIYHICTh BAKYYMHOI [IOMIIN.

2. The dissertation is devoted to improvement of the efficiency of a vacuum system of milking machines by
developing a double-rotor vacuum pump with isotropic elastic plates on the rotor ends, which rotate in the
lubricating medium. The work presents classification of the vacuum pumps for milking machines by their
functional and technical characteristics basing on the analysis of impact of the milking system parameters on the
technological process of machine milking, justifies the type and peculiarities of the vacuum pump construction,
which secures increase of the efficiency of the milking machine vacuum system. The researcher gives reasons for
the rational construction sizes, such as rotor radius, distance between the conventional centers of the two rotor
fillets basing on the analysis of operation of a double-rotor vacuum pump for the rotors in the form of a Cassini
oval. The thesis presents the obtained analytical dependence of the active area of the pump cross section basing
on the normal elliptic integral of the second kind, which sets relations between the construction parameters of
rotors, angle of the rotors turning. The conducted theoretical study on the construction and technological
parameters of the vacuum pump has confirmed a dependence between them, as well as their impact on the
process of air flow, characterizing the quality of underpressure generating. A laboratory installation and vacuum
pump were composed to study the coefficient of friction, return characteristics and capacity of the rotor drive
with application of tensoresistive sensors. The author suggests a methodology to determine the coefficient of
friction with application of water for lubrication of the rotors’ friction surface. For experimental determination of
the coefficient of friction, the researcher proposes a methodology and makes calibration of the tensometrical
beam. The experimental double-rotor vacuum pump was developed to study the process of underpressure
generation, which is a component of the experimental laboratory installation. The dissertation justifies the
obtained analytical dependences of the speeds and accelerations of a radial and side flow of the air in the “rotor-
stator” system of a double-rotor vacuum pump, which identify relations between the rotor construction
parameters, underpressure, equivalent length of a closure, and size of clearance, which serve for substantiation of
the construction of a rotor with elastic plates on the rotor ends. Basing on the results of the theoretical and
experimental studies, the author of the dissertation determines peculiarities of measuring the coefficient of sliding
friction in the medium of a lubricating-cooling fluid under different modes of the vacuum pump operation,
identifies the specificity of generating underpressure for milking machines. It is proposed to set isotropic elastic
plates using a lubricating-cooling fluid. It contributes to improvement of the efficiency, reliability and
sustainability of a vacuum pump.
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