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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 55.39.37.39

Tema guceprauii:
1. Po3po6ka Teopii Ta METO[IiB pO3paxyHKy BUXOPOKaMEepPHUX HarHiTauiB

2. Development of the theory and designing methods of vortex chamber superchargers

Pedepar:

1. O6'eKT mocimpKeHHS - TiIpOMexaHiyHi pouecy, 10 Bif0yBalOThCS B HarHiTayax i3 BUXpOBOIO KaMepow. MeTa
IOCJIiIPKEHHS - pO3po0Ka Teopii Ta METOIiB pO3paXyHKy BUXOPOKaMEPHUX HAarHiTaviB /1Jis MiIBULIEHHS TeXHIKO-
€KOHOMIYHOi e(peKTUBHOCTI CUCTEM lepeKadyBaHHs PifiyH i3 BMiCTOM TBEPAMX KOMIIOHEHTIB B HECIIPUSTIIMBUX
yMOBax eKcIlTyarallii. MeToau qoCiiKeHHs: TEOPETUYHI JOCIIiIPKEHHS IPOBOJMIINCS Ha MaTeMAaTUYHUX MOJEJISIX
TPbOX PiBHIB. MaTeMaTU4YHi MOJIeJIi SIBJISIIOTh COOO0I0 CYKYIHICTh HENIHIMHNX AudepeHLiaNbHUX PiBHSHD Y
YaCTKOBUX i MOBHUX MOXiAHUX APYTOro MOPSIKY, PIlIEHHS SIKAX TPOBOIMIIOCS YUCIOBUMYU METOLAMMU 3
BUKOPUCTAHHSM IAKeTiB IPUKJIAIHUX TPOrpaM. AZIeKBaTHICTb MaTEMaTUYHUX MOJEJIEN NepeBipsiiacs
IIOPiBHSIHHSIM PE€3YJIbTaTiB YUCJIOBOTO PO3PaxXyHKYy 3 pe3yJibTaTaMy AaHUX (i3UYHOTO eKCIIepUMEHTY. TeopeTuyHi i
IIPAKTUYHi pe3yJIbTaTU: pO3pO6JIEHi TEOPisl TA METOAU PO3PAXYHKY CTPYMUHHUX BUXOPOKaMEPHUX HarHiTauviB, sKi

MaIOTh 6i/IbLI BUCOKI TOKa3HUKY TE€XHIKO-€KOHOMIYHOI e(DeKTUBHOCTI Ta JO3BOJISIIOTH [IepeKadyBaTH CEpeoBHUILA



Pi3HUX arperaTHUX CTaHiB B HECIIPUSTIMBUAX YMOBAX eKCITyaTalii. HaykoBa HOBM3Ha: Bieplie po3po6JeHo
KOHIIEIIIi}0 BUXOPOKaMEPHUX HATHITAa4YiB Ha OCHOBi BUKOPUCTAHHS riIpOIUHAMIYHNX e(PeKTiB 06€pTOBUX MOTOKIB,
1110 OOYMOBJIIOE iX eHepreTuyHy e(eKTUBHICTD; Blleplle [0BEJIeHO iCHYBaHHSI 1BOX Pi3HUX 3a (Pi3NYHOIO CYTHICTIO
po604nX MPOLECIB Ta BCTAHOBJIEH] CIiBBiTHOIIEHHS, 110 3a0€3[e4YyI0Th ONTUMaJIbHI IapaMeTpu
eHeproe(eKTUBHOCTI; BIIEpIle BCTAHOBIEHO (Pi3yYHi KAPTUHU Tedii MiJ yac pob0TU Ha FeTEPOreHHUX CepeloBUILAX
i3 BMiCTOM TBEpPJMX YaCTUHOK Ta ra30BUX ITyXUPLiB; IiCTaJIU IOJAJIBIINN PO3BUTOK TEOPETUYHI JOCIIII>KEHHS
pobouux MpoLeciB y BUXpOBUX KaMmepax. CTyIiHb BIIPOBAIPKEHHS: Pe3yJIbTaTU pOOOTH BIPOBAIKEHI Ha
MignpreMCTBax i oprasisauigax Ykpainu ta ITosbii, a TaKoK BUKOPUCTAIOTLCS Y HaBYasibHOMY npoueci HTY "XIII" Ta
CHY im. B.lana. O61acTb BUKOPUCTAHHS: TiIpaBiiyHi i1 MHeBMATHU4HI CUCTEMU Y MEeTaJIypriliHil, OyliBesbHil,

XiMi4YHil, aTOMHI! TPOMHUCJIOBOCTI, CiZIbCBKOMY T'OCIIOJAPCTBI.

2. Research object: hydromechanical processes occurring in superchargers with the vortex chamber. The purpose
of research is development of the theory and designing methods of the vortex chamber superchargers for
increasing of technical and economic efficiency of fluid handling systems with the contents of solid components
under adverse operating conditions. Research methods: theoretical investigations were carried out on
mathematical models of three levels. Mathematical models are a set of nonlinear differential equations in partial
and total second-order derivatives, solution of which were carried out by numerical methods using application
software packages. The adequacy of mathematical models was verified by comparing the results of numerical
calculation with the results of data from physical experiment. Theoretical and practical results: the theory and
methods of calculation of jet vortex chamber superchargers have been developed, which have higher indicators of
technical and economic efficiency and allow pumping media of different aggregate states under unfavorable
operating conditions. Scientific novelty: the concept of vortex chamber superchargers was first developed on the
basis of the use of hydrodynamic effects of rotating flows, which determines their energy efficiency; the existence
of two different working processes for the physical essence was proved for the first time, and the relationships
providing the optimal parameters of energy efficiency were established; the physical picture of the flow was
established for the first time when working on heterogeneous media with a content of solid particles and gas
bubbles. Theoretical studies of working processes in vortex chamber have been further developed. The level of
implementation: the results of the work were introduced at the enterprises of Ukraine and Poland, and also used in
the educational process of NTU "KhPI" and V. Dahl EUNU. Area of use: hydraulic and pneumatic systems in
metallurgical, construction, chemical, nuclear industry, agriculture.
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