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Pedepar:

1. MeTor mucepraniiHoOi po6OTH € HAyKOBE OOIPYHTYBAHHS YO,OCKOHAJIEHHS €KeKLIMHUX arnapariB XapuoBUX
BUPOOHUIITB, PO3BUTOK TEOPii PiAMHHO-Ta30BUX €XXEKTOPiB, HA OCHOBI TEOPETUYHUX, eKcriepuMeHTanbHuX i CFD-
IOCJTiIKEHb YIOCKOHAJIEHHS Ta pO3P0O0Ka IEPCIEKTUBHUX KOHCTPYKLil €XXEKTOPiB i BUCOKOE(EKTUBHOIO
06J1a[IHAHHS /1711 XapuOBOi IPOMUCIIOBOCTI. Y NIEPIIOMY PO3iji aucepTalii po3ryisHyTO MeTOAM iHTeHcupikalii
TEXHOJIOTIYHUX MPOLECIB Ta 3p06JI€HO BUCHOBOK IIPO AOLINIBbHICTh 3aCTOCYBAaHHS €KEKTOPIB (€XXeKLiHNX araparis)
y Xapy4oBiil MPOMUCIOBOCTI. [Ipy po6OTi BOHM CyMilaloTh B cOOi rilpoAMHaMIuHI sIBUIIA, KaBiTalliliHi epekry,
iHTEHCUBHE OHOBJIEHHSI [IOBEPXHI KOHTAKTY (pa3, MOKJIMBICTb €KEKTYBAaHHS JOCTATHBOI KiJIbKOCTi TAaCUBHOTO
IIOTOKy 6€3 JOIaTKOBUX 3aTPaT €HEePrii 17151 IpOBeeHHs TEXHOJIOTIUHUX ITpo1eciB. Ha npukiani BUKOPHUCTaHHS
€XEeKLiMHUX anapariB y TEXHOJIOTIYHUX IIpoliecax LIyKpOBOi TPOMUCIIOBOCTI (CyJb(iTaliisg Ta caTypatis)
BCTAHOBJIEHO, IO BilOMi KOHCTPYKLii CTPyMUHHUX CYJIb(ITaTOPIB Ta CaTypaTOpPiB HE AO3BOJISIIOTh JOCSITA BUCOKUX
SIKICHMX TIOKa3HUKIB OUMIIEHHS TEXHOJIOTYHUX PiguH. [I0SICHEeHHSIM OTO MOXKYTh OYTU [TOXMOKH, SIKi JONYyIIeHi

IIPU IIPOEKTYBaHHI €XXeKTOPIB, y IKUX B 3HAUHI Mipi IpOXOASTh TEIJIoMaco0OMiHHI Tpouecy. ToMmy, HAyKOBO-



IIPAKTUYHi 3acafiy yAOCKOHAJIEHHS €XXeKLiMHNX anapaTiB Xap4oBUX BUPOOHULITB, CTBOPEHHSI €eHeproepeKTUBHUX
€XeKTOpiB Ta 06J1aiHaHHS Ha iX OCHOBI € aKTyasIbHOIO 3a7jauelo. Y IpyromMy po3fiji gucepralii pencraBieHa
MaTremMaTU4Ha MOJeJIb PiJMHHO-Ta30BOr'0 €XXEKTOPa 3 KOHIYHO-LIWJIIHIPUYHOIO (KOMOIHOBAHOI0) KAMEPOIO
3MilllyBaHH4, sIKa pO3pO0JI€HA HA OCHOBI PiBHSIHHA 0aJIaHCY Mac i PiBHSIHHA 06aJIaHCy €Heprii y BUIJISA1 PiBHSIHHSA
BepHyii, Ta MeTOIMKA BU3HA4Y€HH KoedilienTa exxekuii (Kex). [IpoBeneHi pospaxyHku KoediljieHTa eXKeKii
[IOKa3ayy aJieKBaTHICTb pO3p00JIeHOI MaTeMaTUYHOI MO/IEeJli eKCIIepUMEHTAIbHUM JaHUM. Y TPeTbOMY PO37ii
IycepTallii BUCBITJIEH] pe3ysbTaTh eKCIIepUMeEHTAIbHUX AOCiIKeHb po60TH (POPCYHOK Ta PifMHHO-Ta30BUX
eXeKLiHYX anaparis, SKi IPOBOAMUIINCS Ha JIAbOPaTOPHill ycTaHOBLI Kadenpu TexHOI0riYHOro 061alHaHHS Ta
KOMITIOTEPHHUX TEXHOJIOT npoekTyBaHHs HYXT. UeTBepTuil po3ais nucepTaniiiHoi po60oTy MprCBsIYeHUN
IOCTiIKEHHIO po60TU (POPCYHOK Ta PiIMHHO-Ta30BUX €XEKTOPIB 3a flornomoroo CFD-TexHoJIOriii B cepeloBuUIIi
akazeMmiyHoi Bepcii mporpamuoro nakety ANSYS 2020 R2. Ha 0CHOBi KOMIIIEKCHUX JOCTIiI)KEHb PO3POOIEHO
[IepCIIEeKTUBHI KOHCTPYKIil piAMHHO-Ta30BUX €KeKTOPIB Ta 00J1afHAHHS IJ1s1 IPOBELIEeHHS TEXHOJIOTIYHUX IIPOLIECiB
Xap4yOBUX BUPOOHUIITB, SIKi IpeJCTaBJIeHi y IT'ITOMY PO31isi AucepTaliiiHoi poboTH.

2. The aim of the dissertation work is the scientific substantiation of improvement of ejector apparatuses for food
production, development of the theory of liquid-gas ejectors, based on theoretical, experimental and CFD studies
of improvement and development of promising designs of ejectors and highly efficient equipment for the food
industry. In the first chapter of the dissertation work methods of intensification of technological processes are
considered and the conclusion about expediency of application of ejectors (ejector apparatuses) in food industry is
made. When working, they combine hydrodynamic phenomena, cavitation effects, intensive renewal of the phase
contact surface, the possibility of ejecting a sufficient amount of passive flow without additional energy costs for
carrying out technological processes. By the example of using ejection apparatuses in technological processes of
sugar industry (sulphitation and saturation) it is established that the known constructions of jet sulphitators and
saturators do not allow achieving high quality indicators of technological liquids purification. The explanation for
this can be inaccuracies that were made in the design of ejectors, in which to a large extent pass heat and mass
exchange processes. Therefore, the scientific and practical bases for improving the ejector apparatuses of food
production, creating energy-efficient ejectors and equipment on their basis is an urgent task. The second chapter
of the dissertation presents a mathematical model of the liquid-gas ejector with a conical-cylindrical (combined)
mixing chamber, developed on the basis of the mass balance equation and the energy balance equation in the form
of the Bernoulli equation, and a method of determining the ejection coefficient (Kej). The calculations of the
ejection coefficient showed the adequacy of the developed mathematical model to the experimental data. The
third chapter of the dissertation reflects the results of experimental studies of nozzles and liquid-gas ejection
apparatuses, which were carried out on the laboratory setup of the Department of Technological Equipment and
Computer Design Technologies of NUFT. The fourth chapter of the dissertation work is devoted to the study of the
operation of nozzles and liquid-gas ejectors by means of CFD technologies in the environment of the academic
version of the software package ANSYS 2020 R2. On the basis of comprehensive research, promising designs of
liquid-gas ejectors and equipment for technological processes of food production, which presented in the fifth
chapter of the dissertation, have been developed.
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