O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0420U100280
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpamnii: 29-01-2020

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. MipomHnyeHko Imutpo BanepiiioBrny

2. Miroshnychenko Dmytro

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi cneniaabHOCTI: 05.05.17

Ha3Ba HayKoBOIi CcIeniaJIbHOCTI: [inpasivHi MalvHy Ta rigpONHEBMOArperaT

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axHcTy: 21-12-2019

CnenianbHICTB 32 OCBITOI0: Komnpecopu, THEBMOArperaTy Ta BakyyMHa TEXHiKa

Micue po6oTu 3400yBaya: TOB "HaykoBo-BUpOGHMYE MianpuemcTso "APMA-T""

Kop 3a €IPIIOY: 33525403

Micue3Haxoa>KeHHS: By Pumcbkoro-Kopcakosa, 1, M. Cymu, Cymcbkuii p-H., Cymchbka 06:1., 40007, Ykpaina

dopma BaacHOCTI:
Cdepa ynpasiriHHS:

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CIeNiaai30BaHOi BY€HOI pagH): K 55.051.03
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: CyMChKMIi €PKAaBHUIA YHIBEPCUTET

Kopg 3a €IPIIOY: 05408289

Micue3HaxoaKeHHS: By Pumcbkoro-Kopcakosa 2, M. Cymu, Cymcbkuii p-H., Cymcbka 0671, 40007, Vkpaina
dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOHM: CyMCbKUIi J€PKaBHUI YHIBEPCUTET

Kopg 3a €IPIIOY: 05408289

Micuesnaxo,rm(eﬂnﬂ: ByJI. Pumcbkoro-Kopcakosa 2, M. Cymu, Cymcbkuii p-H., Cymceka 06:1., 40007, Ykpaina
dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 44.09.37, 55.03.47

Tema gucepranii:
1. HiILBI/IHICHHF[ eHepI‘OCCbeKTI/IBHOCTi nHeBmoarperaTiB, CTBOPIOBAHUX Ha OCHOBI BHUXPOBHNX PO3MKVPIOBAJIBHUX

MalrH

2. Energy efficiency upgrading of pneumatic units created on the basis of vortex expansion machines

Pedepar:

1. lucepraniiina po6oTa nMpucBsYeHa MifBUIeHHIO ePEeKTUBHOCTI Ta HAJiHOCTi, BUBHAYEHHIO 06J1aCTi
PalioHaJIBHOTO 3aCTOCYBAaHHS THEBMOArpPeraTiB Ha OCHOBI BUXPOBUX PO3IIMPIOBAJIbHUX MAMIMH. PO3p006JIeHO
NapaMeTPUYHY MOJI€JIb, METOJIUKY €KCIIEPUMEHTAJIbBHOTO Ta YUCEJIbHOIO ONTUMI3aLIMHOIO TOCJIiI>KEHHS
6araTormoTOKOBOI BUXPOBOI PO3IMKPIOBATIbHOI MAIMHY 3 30BHIIIHIM nepudepiliHum KaHasoM. BukonaHa
GaraToKpuTepiasbHa ONTUMI3allis, sIKa JO3BOJISIE 3HAUTH T€OMETPUYHI IapaMeTPH IPOTOYHOI YaCTHHHY, SIKi
3a6e3neuyoTb MakcuManbHuil KK]I, mo nano 3Mory migBuImnTy 6i1bi HixX Ha 15% (3 piBHs 30% 10 piBHS 6isblI
45%) ontumarpHi 3HaueHHs KK]I BUXpOBOi ABYXIIOTOYHOI PO3MINPIOBAJILHOI MAIIMHY i3 30BHIIIHIM nepudepiiiHum
KaHasoM. CTBOPEHO eKCIIEPUMEHTaJIbHY MOZEJb BUXPOBOi pO3IIMPIOBAIbHOI MAIIMHU 3 30BHIlIHIM nepudepiitHum
KaHaJIOM, TypOOreHepaTop Ha il OCHOBI i €EKCIIEPUMEHTAJILHUM CTEHJ, IJ151 JOCIIiIPKEHHST BUXPOBUX
PO3LIMPIOBaJIbHMX MALIVH Ta arPETarTiB Ha IX OCHOBI. B pe3ysbTaTi eKCriepruMeHTalIbHUX JOCIIIKEHb OTPUMaHO

XapaKTepPUCTUKU ONITUMI30BaHOI IIPOTOYHOI YaCTUHU Ta MiATBEPAKEHO Pe3yIbTaTh 00YMCIIIOBAIbHOTO



€KCIIEpUMEHTY. B pe3ysbTaTi BOCIigKEeHb BCTAHOBJIEHO BIUIMB TEOMETPUYHUX i ra304MHAMIYHUX [TAPAMETPIB HA
KapTHHY Teyvii B IPOTOYHIN 4aCTUHI BUXPOBOI pO3LIMPIOBAILHOI MAIIMHY 3 NTepudepilHNM KaHalIoM. BcTaHOBIIEH]
OCHOBHI 3Ha4yllli TeOMETPUYHI Ta ra30J1HaMI4YHi CIiBBiJHOIIEHHS [1apaMETPiB IPOTOYHOI YACTUHY BUXPOBOI
PO3MNPIOBAILHOI MAIIMHU, BUSHAYEHNUI CTYIIiHb iX BIUIUBY HAa XapaKTePUCTUKY MaInHU. OGIPYHTOBAHO
IOLiNIbHICTh 3aCTOCYBAHHS arperariB Ha OCHOBI BUXPOBUX PO3LIMPIOBATIbBHUX MALIMH NOTYXHicTIo 10 500 KBT.
BusHauyeHo 06J1acTi iX palioHaTbHOTO BUKOPUCTAHHS 32 OCHOBHUMU KPUTEPiaTbHUMU KOMILJIEKCAMU,

3arajlbHOBM3HAUYE€HUMHU B TeOPpil i NpakTUlli TypOOMalINH.

2. The dissertation is devoted to raising of the efficiency and reliability, determination of area of rational
application of pneumatic units on the basis of vortex expansion machines. A parameter-oriented model, technique
of experimental and numerical optimization study of a multithreaded vortex expansion machine with an external
peripheral channel has been developed. Planned (using the experimental design theory) and carried out
computational experiments, the results of which performed multi-objective optimization, have made it possible to
find geometrics of flowing sections and their ratios, providing the maximum adiabatic (isentropic) efficiency of
multithreaded vortex expansion machines with an external peripheral channel. The optimum values of the
efficiency of the vortex double-stream machine with an external peripheral channel have been successfully
increased by more than 15% (from 30% to more than 45%). The test facility for the study of vortex expansion
machines of low power (up to 15 kW), an experimental model of the double-stream vortex expansion machine and
the data measuring system of the test facility has been created. As a result of the experimental studies, the
characteristics of the optimized flowing section were obtained. The results of experimental studies of the vortex
expansion machine have verified the results of the computational experiment. As a result, the influence of
geometrical and gas-dynamic parameters on the flow pattern in the flow path of vortex expansion machine with a
peripheral channel was established. The most influential factors on machine efficiency are identified and the
ranges of their variations are determined. The feasibility of using units based on vortex expansion machines with
capacity up to 500 kW have been substantiated. Areas of their rational use with the basic criteria complexes,
generally recognized in the theory and practice of turbomachines have been determined.
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