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1. OunmeHHs1 po60YMX PilMH MOBHONOTOKOBUM TilpOAVHAMIYHUM PibTPOM 3 06€PTOBUM NEP(POPOBAHUM
LUJIHAPOM Ta GYHKEpOM IJIs1 0Canmy

2. Cleaning of working fluids by a full-flow hydrodynamic filter with a rotating perforated cylinder and a sediment
bunker

Pedepar:

1. B muceprauii BupilleHa akTyasbHa HAYyKOBO-TEXHIYHA 33/1a4a - MiABUILEHHS €(DEKTUBHOCTI OYUILEHHS pOO0YUX
pinvH Bi ME€XaHIYHMX YACTMHOK [TIOBHOIIOTOKOBUM TiIpOAMHAMIYHUM (PiIBTPOM, @ CaMe POTALiiHUM, B SIKOMY
3alpONIOHOBAHO BUKOPUCTOBYBATH Y SIKOCTi (PiIbTpOEIEMEHTa 06EPTOBMUI IUCKPETHO NepPOopoBaHUI LUJIHAD Ta
OyHKep 171 ocazy [Jis 3060py BifcenapoBaHUX YaCTMHOK. Ha OCHOBI UMCEIbHOIO MOZEJIIOBAHHS, sIKe 6a3yeThCs Ha
ycepenHeHux 1o PeriHosbacy piBHSHHSIX Hab'e-Ctokca (RANS) 3i 3acToCyBaHHS MOJ€Jli IEPEHOCY 3CYBHUX HAIIPYT
(SST k-w mopnenb) MeHTepa, NpOBeeHO NOCiIKeHHS Tevil Hecy4oi piguHu 6i1s1 06epToBoi QinbTpy04u0i MOBEpPXHI
Ta obJs1acTi 6yHKepa [Jis ocany poTaliiiHoro ¢inbTpa. JJokazaHO HEPiBHOMIpPHICTb IPOTiKAHHS PiyHU Y
pazianbHOMY HaNpSMKY Kpi3b AUCKPETHO NepdopoBaHuii uiinap. Kpisb 0TBOpHM po3TallloBaHi 6ijisl BXiHOTO
IIEPETUHY B POO60YY 0671aCTh IPOXOAUTS Oisblle PiIMHYU HiXX Yepe3 OTBOPH, SIKi MAKCUMaJIbHO BifjiajleHi BifJ] JaHOTO

IIepeTVHY, 1J0 HETaTUBHO BIUIMBAE Ha peasizalliio rifpofrHamMiyHoro edpexTy oumnineHHs. [JoCmiIKeHO eBOIIOLI0



Tedii pinrHM 6111 OTBOPIB Y3[I0BX [IOBEPXHI AMCKPETHO NEP(OPOBAHOTO UMIiHIPA B 3aJIEXKHOCTI Bifl 3MiHU
napamertpiB Ref, Rer Ta nokasano, 1o 3i 36inbueHHaM Ref, mo xapakTepusye 06epToOBUI pyx pifyiHu, 30i1bLIYETHCS
IIEPEKPUTTSI OTBOPIB HAbiralounm MOTOKOM. Y TPMBUMIPHIN IIOCTaHOBLi AOCIiJIKEHO TPAEKTOPI pyXy 3aBUCIINX
YaCTUHOK 01151 IPOHMKHOI IOBEPXHi PiNbTpOEIEMEHTA, OBELEHO 3MilICHEHHS IiIpOAUHAMIYHOrO €(PEKTY
OUMILEHHS 1J15 JUCKPETHO NeP(OPOBAHOrO LUJIiHIPA B SIKOCTI (PibTpoesIeMeHTa NpY Pi3HUX peXuMax Teuii Ta
BigMiueHO HasIBHICTb "0ydepHOi 30HU", sIKa BUKJII0YA€ KOHTAKT YACTUHOK JJOMIIIKU 3 IOBEPXHEI0 IIPOHUKHOTO
uuiinapa. Ha ocHOBI BicecuMeTpHUYHOI IOCTaHOBKY BUSIBJIEHO IIO3UTHUBHUM BILIUB 0O€PTaHHS TOPLEBOI CTiHKU
¢dinbTpoeseMeHTa Ha riipoAHaMIKy Tedii, 1[0 MPOSIBJISIETbCS B CTPUMYBAHHI MOMNUPEHHS BUXPOBUX 30H 3 00J1aCTi
OyHKepa B po6o4y 06s1acTh QinbTpa, Ta yTPUMAaHHS YaCTUHOK y OyHKepi. OTprMaHO 3a/1e5KHOCTI e(PeKTUBHOCTI
ounuleHHs (inbTpa Bifl BiITHOCHOIO AiaMeTpy i TyCTUHU YaCTMHOK JOMIIIKU Ta TYCTUHU PiyHU IIPU 334aHil
KOHCTpPYyKLii ¢inbTpa. BusHaueHo HaiiBuily e(eKTUBHICTb yTPUMAaHHS YACTUHOK JOMIIIKY B OYHKEPi UUIHAPUYHO]
Ta KOHIYHOI po36i’kHOI KOHCTPYKLii. [IpoBeieHo excrieprMeHTaIbHi JOCTiIKEHHS, 0 MigTBEPAUIN e(EeKTUBHICTB,
sika ckyiazmae 95%, 3anpornoHOBAaHOTO IPUCTPOIO OUMINEHHS Bif YaCTUHOK po3mipom 100-200 MkM pinunau AMI'-10,
Ta a/IEKBaTHICTb OTPMMAHUX TEOPETUYHHUX PE3YJIbTATiB peaslbHUM (Pi3nyHUM NpoliecaM. PO36iKHICTb MixK
PO3PaxyHKOBMMU I OTPMMAHMMU B PE3yJIbTaTi €EKCIIEPUMEHTY 3HAaY€HHSIMU NTOPiBHIOBAHUX NIAPAMETPIB CKJIaja He
Ginpie 9%.

2. In the thesis the actual scientific and technical problem is solved - an increase in the efficiency of cleaning of
working fluids from mechanical particles by a full-flow hydrodynamic filter, namely a rotational, in which it is
proposed to use a rotating discretely perforated cylinder as a filter element and a sludge hopper for collecting the
separated particles. On the basis of numerical modeling based on the Navier-Stokes (RANS) averaged Reynolds
equations using a shift model of the shifting stresses (SST k-w model) of Menther, a study of the flow of a carrier
fluid near the rotating filtering surface and the area of the rotor sink hopper filter. The uneven flow of a fluid in a
radial direction through a discretely perforated cylinder is proved. Through the openings located near the inlet to
the working area there is more fluid than through the openings, which are as far removed from this section, which
adversely affects the implementation of the hydrodynamic effect of cleaning. The evolution of the fluid flow along
the holes along the surface of the discretely perforated cylinder, depending on the change in the parameters Ref,
Rer, has been studied, and it is shown that with increasing Ref, which characterizes the rotary motion of the liquid,
the overlapping of the apertures with the incident flow increases. In the three-dimensional form, the trajectories
of the motion of suspended particles near the permeable surface of the filter element have been investigated, the
hydrodynamic effect of purification for a discretely perforated cylinder as a filter element has been proved under
different flow regimes and the presence of a "buffer zone" is excluded, which excludes the contact of impurity
particles with the penetrant cylinder surface. On the basis of an axisymmetric statement, the positive effect of the
rotation of the end wall of the filter element on the hydrodynamics of the current, revealed in the containment of
the diffusion of vortex zones from the bunker region to the working region of the filter, and the content of the
particles in the hopper, was found. The dependence of the filter cleaning efficiency on the relative diameter and
density of the particles of impurity and fluid density on the given filter design was obtained. The highest efficiency
of the content of impurity particles in the bunker of the cylindrical and conical divergent construction is
determined. Experimental studies have been carried out to confirm the efficiency of 95% of the proposed cleaning
device from particles of 100-200 mkm AMG-10 fluid and the adequacy of the obtained theoretical results to real
physical processes. The difference between the calculated values and the resulting parameters obtained by the
experiment was not more than 9%. 7452\ K 55.051.03
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