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Pedepar:

1. MeTo puceprauiiiHOi poOOTH € HayKOBE OOI'PYHTYBAaHHS YA,OCKOHAJIEHHS €KeKLiMHUX arnapariB XapuoBUX
BUPOOHUIITB, PO3BUTOK TEOPii PiAMHHO-Ta30BUX €XXEKTOPiB, HA OCHOBI TEOPETUYHUX, €KCIIepuMeHTanbHuX i CFD-
TOCJIiIPKEHDb YAOCKOHAJIEHHS Ta PO3POOKA NEPCIIEKTUBHUX KOHCTPYKLIN €KEKTOPIB i BUCOKOE(EKTUBHOTO
00J1aJHaHHS 1J151 XapuyOBOi TPOMUCIIOBOCTI. Y IIepIIOMy po3Zisi AucepTalii po3rissHyTo MeTogu iHTeHcupikarii
TEXHOJIOTIYHUX NPOLECIB Ta 3p06I€HO BUCHOBOK PO AOLINbHICTh 3aCTOCYBAHHSI €KEKTOPIB (€XXEKLIMHUX arlaparis)
y Xap4oBiii MpOMuUCIIOBOCTI. [Ipu po60Ti BOHM CyMilaioTh B cO6i rifpogrHaMivHi SBUIIA, KaBiTaliiHi epekry,
iHTeHCUBHE OHOBJIEHHSI [IOBEPXHi KOHTaKTy (a3, MOKJIMBICTh €XKEKTYBAaHHSI JOCTATHBOI KiJIbKOCTi TaCUBHOTO
IIOTOKY 06€3 JOJaTKOBUX 3aTPaT €HEePrii 1151 NPOBeIeHHs TEXHOJIOTIUHUX ITpolieciB. Ha npuxiani BUKOPUCTaHHS

€XEeKLiMHUX anapariB y TEXHOJIOTIYHUX IIPOLiecax LyKPOBOi IPOMUCIIOBOCTI (CyJb(iTawis Ta caTypawis)



BCTAHOBJIEHO, IO BilOMi KOHCTPYKLil CTPyMUHHUX CYyJIb(ITaTOPIB Ta CaTypaTOpPiB HE LO3BOJISIIOTh JOCSITA BUCOKUX
SKICHMX TIOKa3HUKIB OUMIIEHHS TEXHOJIONYHUX PifuH. [I0SICHEHHSIM 11OTO MOXKYTb OYTU [TOXUOKH, SIKi JONYIeHi
IIpU IPOEKTYBaHHI €XXEKTOPIB, y KUX B 3HAUHI Mipi IpOXOAsTh TENJIOMacOOOMiHHI Tpouiecu. ToMy, HAyKOBO-
IIPaKTUYHi 3acafiy YAOCKOHAJIEHHS eXXeKILiMHNX anapaTiB Xxap4oBUX BUPOOHULITB, CTBOPEHHSI €eHeproepeKTUBHUX
€XKeKTOpiB Ta 06J1afHAaHHS Ha iX OCHOBI € akTyasIbHOIO 3a7iadelo. Y IpyroMy po3fisi aucepralii npencraBieHa
MaTeMaTU4Ha MOZeJsb PilJMHHO-Ta30BOr0 €XXeKTOPa 3 KOHIYHO-LMJIiHIPUYHOIO (KOMOIHOBAHOIO) KAMEPOIO
3MilllyBaHH4, sIKa po3p006JIeHa Ha OCHOBI PiBHSIHHA 06aJIaHCy Mac i PiBHSIHHSA 06ajlaHCy eHeprii y BUIVISA] PiBHSIHHSA
BepHyi, Ta MeTOMKA BU3HAY€HHS KoedilienTa exxekuii (Kex). [IpoBeneHi po3paxyHku KoediljieHTa eXKeKIii
[IOKa3a/y aJieKBaTHICTh pO3pO0JIeHOI MaTeMaTUYHOI MOIEeJi eKCIIepUMEHTAIbHUM JaHUM. Y TPeTbOMY PO37ii
IyicepTalii BUCBIT/IEH] pe3yJbTaTu eKCIIepUMEHTAIbHUX AOCIIIKEHb poO0TH (OPCYHOK Ta PiTMHHO-Ta30BUX
€XEeKLiMHUX anaparis, gKi IPOBOAUJIKCS Ha JIAOOPATOPHiN ycTaHOBLI Kadenpu TexHOIOriYHOro 061aiHaHHS Ta
KOMITIOTEPHUX TEXHOJIOTiH rpoekTyBaHHs HYXT. YeTBepTuil po3ain nuceprauiiiHoi po60Ti NPUCBSYEHU
IOCTiIKeHHIO po60TU (POPCYHOK Ta PiIMHHO-Ta30BUX €XeKTOPiB 3a fonomoroio CFD-TexHOJIOrii1 B cepeoBuUILi
akazemiyHoi Bepcii nporpamuoro nakety ANSYS 2020 R2. Ha 0CHOBi KOMIIIEKCHUX JOCTiI)K€Hb PO3PO6IEHO
NepCHEeKTUBHI KOHCTPYKILii pilMHHO-Ta30BUX €>KEKTOPIB Ta 00JIaiHAHHS [1714 [IPOBEAEHHS TEXHOJIOTIYHUX MPOLIECIB
Xap4yOBUX BUPOOHUIITB, SIKi IPeICTaBJIeHi y IT'ITOMY PO31isi AucepTaliiiHol 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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