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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemMaTHYHHX PYyOPHK:

Tema gucepranii:
1. Po6oynii nponec piﬂI/IHHO—HapOBOFO CTPYMHNHHOTO ariapaTa BUXPOBOT'O TUITY

2. The operating process of the vortex liquid-vapor jet unit

Pedepar:

1. Incepraniiina po60Ta IPUCBIYE€HA MOZEJIIOBAHHIO POGOYOTO IIPOLeCy PiAMHHO-TIAPOBOr0 CTPYMUHHOTO arnapara
(PTICA) BuxpoBOro TUIly, SIKUH Npallloe 3a NPUHLUIIOM CTPYMUHHOI TepMOKoMIIpecii. [locigpkeHnii BIIJIMB
[IOYaTKOBUX TEPMIUHMX i BUTPATHUX [TapaMeTPiB Ta XapaKTEPUCTUK aKTUBHOTO i MaCUBHOTO MOTOKIB Ha
e(EeKTUBHICTb NPOLECy NapOyTBOPEHHS Y NOJIi BiAlleHTPOBUX CuUJl. Lle 03BOINIIO BUSHAYMTHY 30HY PEXXMMHUX
rapameTpiB, 110 BifIITOBiNAl0Th MaKCUMAaJIbHUM 3HaYE€HHSAM KoedilieHTa imkekuii. MaTeMaTuiyHe MOZesTIOBaHHS
B3a€MO/Iii CKUAIIAI040i Y BUXPOBOMY IIOTOL PiiMHU Ta iHXKEKTOBAHOI [1apu 37,ilCHIOBAJIOCH 32 JOIIOMOIOI0
nporpamHoro kommiekcy ANSYS CFX. B ocHoBy mogzeni po6oyoro nponecy PIICA BUXpOBOro TUIy NOKJIALEHi
piBHsHHS Hap'e-CToKca y IWIIHAPUYIHNX KOOPIMHATAX, PiBHSIHHS 30€peXKeHHs MacH, eHeprii, KiIbKOCTi pyxy, CTaHy
cepeoBUla i BUPOOHUITBA eHTpoIii. EKClepuMeHTalbHUM LIJISXOM BCTAaHOBJIEH] 3aKOHOMIPHOCTI BIJIUBY
[IOYATKOBUX TEPMIYHMX i FEOMETPUYHHUX [1APAMETPiB Ha €(PEKTHBHICTb IIPOLIECY IaPOYTBOPEHHS Y BUXPOBOMY
noroui. EkcepreTuyHuil anaiz eHeproeekTuBHOCTI po6ouoro npouecy PIICA BUXpOBOro TUILY 32 METOAUKOIO JIXK.

Tcarcaponica nokasas, 10 HOro 3aCTOCYBaHHS A€ 3MOTY MiIBUIIATY €(PEKTUBHICTb IPOL,ECY BAKYYMYBaHHS Yy



IIMPOKOMY Jliara3oHi poboynx napamMeTpis.

2. The thesis is devoted to modeling of the operating process of the vortex liquid-vapor jet unit (LVJU) working on
the stream thermocompression principle. The author researches the influence of initial thermodynamic and
consumption parameters and characteristics of motive and suction flows on the vaporization process efficiency
within the field of centrifugal forces. It allows to define the operating parameters area corresponding to the
entrainment ratio maximum value. ANSYS CFX software tool has been used for mathematical modeling interaction
of water boiling within vortex flow with suction vapor. The operating process model of the vortex liquid-vapor jet
unit is based on Navier-Stokes equations in cylindrical coordinates, equations of conservation of mass, energy,
momentum, state and entropy production. Experimentally, it has been determined that initial thermodynamic and
geometric parameters affect the vaporization process efficiency within vortex flow. Applying the exergetic analysis
by J. Tsatsaronis method for operating process efficiency evaluation of the vortex liquid-vapor jet unit made it
possible to enhance the vacuumization efficiency in a wide range of operating parameters.
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