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Jep>kaBHUH 00J1iIKOBHH HOMeP: 0521U101850
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Jata peectpaunii: 01-10-2021
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PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kopo6ko Bonoaumup BranuciaBoBuy

2. Korobko Volodymyr V.

KBasigikamis: k. . u., 142

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: nokrop Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak
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CrneniaJbHICTh 3a OCBITOIO: Cy/IHOBi CUJIOBi YCTaHOBKU

Micue po6oTH 3400yBava: HaujonanbHuil yHiBepCUTET KOpabiiebyryBaHHs iMeHi agmipana Makaposa

Kopg 3a €IPIIOY: 02066753

Micue3HaxoO KeHHS: npocnekt [epois Ykpainu, 6y1. 9, M. Mukosais, Mukonaiscbkuii p-H., Mukosaiscbka

0671., 54007, YkpaiHa

dopma ByracHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagHy (pa30Boi creniaai3oBaHOl BYEHOI pasu). [l 38.060.01

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOH: HaujoHanbHuil yHiBEpCUTET KOpPabIIebyryBaHHs iMeHi
anmipana Makaposa

Kopg 3a €IPIIOY: 02066753

Micqesnaxo,zm(eﬂna: npocnekt ['epoiB Ykpainuy, 6yz. 9, M. Mukosais, MukosaiBcbkuii p-H., MukosaiBcbka
0671., 54007, YrpaiHna

dopma ByracHOCTI:
Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IToBHe HalMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuil yHiBEpCUTET KOpPabiebyryBaHHs iMeHi
anmipana Makaposa

Kopg 3a €IPIIOY: 02066753

Micue3Haxoa>KeHHS: npocrnekT ['epoiB Ykpainu, 6y, 9, M. Mukosnais, Mukosaiscekuii p-H., MukosaiBcbka
0671., 54007, YrpaiHna

dopma BiracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
Mosga guceprTariii:
Koau TeMaTHYHHUX PYyOPHK: 55.45.29

Tema guceprarii:
1. PO3BUTOK HayKOBO-TEXHIYHMX OCHOB yTUJIi3allil HU3bKOIIOTEHIIMHOI TEIJIOTY CYLHOBUX EHEPTreTUYHUX YCTAHOBOK

TEPMOAKYCTUYHNMU TE€XHOJIOTISIMU

2. Development of scientific and technical bases for utilization of low-potential heat of ship power plants by
thermoacoustic technologies

Pedepar:

1. Incepranis Ha 3006YTTS HAYKOBOTO CTYIEHS AOKTOpa TEXHIYHMX HayK 3a creuianpHicTio 05.05.03 - nBuryHu ta
eHepreTyYHi ycTaHOBKY. — HalionanpHuii yHiBepcuTeT KopabyiebynyBaHHs iMeHi agMipana Makaposa,
MiHicTepcTBO OCBiTH i HayKn YKpainu, Mukosais, 2021. B nuceprauii BUpilyeTbCs Ba)KHA HAYKOBO-TIPUKJIATHA
npob6semMa — MifgBUIIEeHHS €(PEKTUBHOCTI BAKOPUCTAaHHS BTOPUHHUX €HEPreTUYHUX PECYPCIB Ta 3MEHIUIEHHS] BUKUIIB
TOKCMYHMX KOMIIOHEHTIB Bif[IpallbOBAHMX a3iB IJIIXOM PalliOHAIbHOI OpraHisallii IpoieciB eHepronepeTBOPEHH

B TEPMOAKYCTMYHUX CUCTEMAX YTUJIi3allii TEMJI0BUX BUKUIIB CYIHOBUX €HEPT€TUYHMX YCTAaHOBOK. Pe3ysbTaToM



IIPOBEIEHUX JOCIIXEHb € HAYKOBO OOI'PYHTOBAHI MPUHLMIIA CTBOPEHHS TEPMOAKyCTUYHUX CUCTEM YTUJIi3aLlii
HU3bKOIOTEHLIMHMX TEIJIOBUX BUKU/IIB CYJHOBUX €HEPreTUYHUX YCTAHOBOK, SIKi 3a6€311€4yI0Th OTPMMaHHS
II0ATKOBOI MEXaHiYHOI po60TU Ta €JIeKTPUYHOI €Heprii, 110 CIIpHUsie CKOPOUYEHHIO CIIOKMBaHHSI NTAJIUB Ta 3MEHILYE
€MICiI0 IIKiAJIMBUX IJ1 JOBKiJISI pe4oBUH. HaykoBe 3HaU€HHSI OTPMMAHMX PE3YyJIbTATiB [10JISIra€ B OTPUMaHHI HOBUX
3HaHb BiIHOCHO palliOHAJIbHUX METOZIB MigBUIIeHHS e(EeKTUBHOCTI IOCTiJOBHUX IIPOLIECiB IePETBOPEHHS
HU3BbKOIIOTEHIiF1HOi CKUIHOI TeIJIOTY B aKyCTUYHY €Heprilo i jaji B MexaHiyHy po60Ty TEPMOAKyCTUUHUMU
crioco6amu. IIpakTUyHa LiHHICTb AOCJIIKEHD N10JISIra€ B pO3pO0OLi peKOMEHALlil 17151 CTBOPEHHSL.
T€PMOAKyCTUYHUX CUCTEM €HEPro30€pesKeHHs IJ1s1 CYAHOBI €HEePreTUKY, IPOMUCIIOBOCTI Ta KJIIIMAaTUYHUX CUCTEM.
Kir040Bi cy10Ba: CyJHOBa €HEPreTUYHA YCTAHOBKA; TEMNJIOBi BUKAIY; TEPMOAKYCTUYHI TEXHOJIOTII;

€Hepro30epesKeHHs; iMITyJIbCHA JIBOHAIIpaBJleHa TypOiHa.

2. Dissertation for the scientific degree of the Doctor of Technical Sciences, Specialty 05.05.03 - Engines and
Power Plants (Technical sciences). - Admiral Makarov National University of Shipbuilding, Ministry of Education
and Science of Ukraine, Mykolaiv, 2021. The dissertation solves an important scientific and technical problem -
increasing the efficiency of secondary energy resources and reducing emissions of toxic components of exhaust
gases by rational organization of energy conversion processes in thermoacoustic systems for utilization of low-
potential heat of ship power plants. For today, the task of decarbonisation of marine power plants and reduction of
greenhouse gas emissions is becoming a priority. On modern ships, the use of liquefied cryogenic fuels leads to a
decrease in the temperature of heat emissions and causes the emergence of new cryogenic sources of heat
emissions, which requires new technologies for their utilization. In the dissertation work the universal scheme of
power plant with thermoacoustic energy saving system was developed. Such a thermoacoustic system is able to
use external low-temperature thermal resources, including cryogenic. A multilevel mathematical model of such
installation was synthesized. The mathematical model allowed to investigate the influence of various factors on the
efficiency of a ship power plant with a thermoacoustic heat recovery circuit. A generalized mathematical model of
a power plant with an energy-generating thermoacoustic system for the use of low-temperature waste heat
resources capable of using energy sources with temperatures of 111 to 500 K, with a temperature potential of 55 K
and producing mechanical work by means of pulsed bidirectional impulse is synthesized. The research results
showed that the uneven temperature distribution on the surface of heat exchangers and the matrix of
thermoacoustic motors reduces their efficiency. The feasibility of using heat exchangers with a phase transition
was shown. It has been experimentally proven that the presence of a longitudinal temperature gradient in the
matrix is only a sufficient condition for the occurrence of thermoacoustic oscillations, and an additional excitation
is a necessary one. The possibility of utilization of low-temperature thermal resources by thermoacoustic
technologies due to the use of two-component working media was experimentally shown. Physical experiments
and CFD modeling have shown that during the operation of bidirectional turbines in the resonator of a
thermoacoustic motor, the secondary circulating currents occurs. This leads to significant losses of acoustic
energy. Reduction of these losses by profiling the stator blades of the turbine is possible. The result of scientific
research are scientifically proven principles of creating thermoacoustic systems for utilization of low-potential
heat emissions from marine power plants. They can provide additional mechanical work and electricity, which
reduces fuel consumption and emissions of harmful substances. Various thermoacoustic installations suitable for
use in marine energy, industry, renewable energy have been proposed. The effectiveness of these solutions is
confirmed experimentally and by calculations, using models of thermoacoustic devices and their components. The
scientific significance of the obtained results is in the new obtained knowledge about rational methods for
increasing the efficiency of sequential processes of conversion of low-potential waste heat into acoustic energy
and further into mechanical work by thermoacoustic methods. The practical value of research is developed
recommendations thermoacoustic energy saving systems design for marine renewable energy, industry and
climate systems. Keywords: ship power plants; thermal emissions; thermoacoustic technologies; energy saving;
impulse bidirectional turbine.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:



IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui# NpiopHTETHHUI HAIIPSIM iHHOBaLiHHOI AiSJILHOCTI:
IlizcyMKu BOCIiAKEHHS:

Iyosikarrii:

HayKkoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
Comnia;ibHO-eKOHOMIYHA CIIPSIMOBaHiCTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHs pe3yJIbTaTiB AHCepTalii:

3B'SI30K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. llleBuoB AHaToii [TaBnoBUY

2. Shevtsov Anatolii Pavlovich

KBasigikanis: n. 1. 1., 05.05.03
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indpopmamnist:

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocosyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. llleBoB AHaToii ITaBnoBUY

2. Shevtsov Anatolii Pavlovich

KBasigikanis: n. 1. 1., 05.05.03
InenTudikarop ORCID ID: He 3acrocosyerbes
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOMH:
Kopg 3a €1PIIOY:

Micue3HaxoaKeHHS:

dopma BiracHoCTI:



Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OIOHEHTH
BaacHe IlpizBume Im's I1o-6aThKOBI:

1. T'onikoB Bosmogyumup AHTOHOBUY

2. Golikov Volodymyr Antonovych

KBasigikamis: g.1.1., 05.05.03
InenTudikarop ORCID ID: He 3acrocosyerscs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3HaxoO KeHHS:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. €Emicpanos Cepriit BanepiiioBuy

2. Epifanov Sergii Valerievich

KBasidikamis: 1.1, 05.05.03
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa indpopmamuist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma BiracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Bapbanen PomaH AHaTO/iI0BUY

2. Varbanets Roman Anatoliyovych

KBasigikamis: . . 1., 05.05.03



InenTudikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:
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InenTudikarop ROR: He zacrocosyerscs

PeuenseHtu

VIII. 3akir04Hi BimoMocTi
BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI
TOJIOBH pagu

BsiacHe IIpizBuie Im'sa ITo-6aTbKOBi
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 pEeECTpallil0 HAyKOBOIi

OisIJIbHOCTI

XaputoHoB HOpiii MukoJs1aiioBuy

l'opnees bopruc Mukosainosuy

FOpuenko T.A.



