O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0824U003558
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpauii: 16-12-2024

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Mareriko Onekciii BnagiciaBosuu

2. Oleksii V. Matieiko

KBasmigikamis: 271

I,ILeHTI/I(biKaTop ORCID ID: 0009-0000-3404-4069

Bupg, pucepranii: nokrop dinocodii

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HayKOBOi cHIeniaIbHOCTI: 271

Ha3Ba HayKOBOIi CIeniaJIbHOCTI: MOpPCbKMIi Ta BHYTPIlUHiil BOJHWI TPAHCIIOPT****
T'anmy3p / raaysi 3HaHB: TpaHCIIOPT

OCBiTHbo—HayKOBa nmporpama 3i creniaJIbHOCTI: Hagiraris, MopchKa iHXeHepis Ta 6e3rneka

CYIHOIIJIaBCTBA.
Jdara 3axucTy: 08-01-2025

CrneniaJbHICTh 32 OCBITOIO: ABTOMaTH3allisl Ta KOMIT'IOTEPHO-iHTErPOBaHi TEXHOJOTi
Micue po6oTH 3400yBayva: HaujoHanbHuil yHiBepeuTeT "Ofiecbka MOPChKA akagemis’”
Kopg 3a € IPIIOY: 01127799

Micue3Haxoa KeHHS: sy [linpixcona, 6y, 8, Onmeca, 65029, YkpaiHa

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Indp cneuniasnizoBaHoi BY€HOI pajaH (pa3oBoi creniaiizoBaHoi BYUEHOI pasu). 1d

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HauioHanbHuil yHiBepcuTeT "Ofjecbka MOPChKA aKamemis’”
Kopg 3a €IPIIOY: 01127799

Micue3HaxoaKeHHS: ByJ1. JligpixcoHa, 6yz. 8, Ozmeca, 65029, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

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

IIoBHe HaﬁMeHyBaHHﬂ lOpI/I,ZLH‘IHO'l' 0COOM: HanjoHambHuit yHiBepcureT "Opecbka MOPChbKa akagemis"
Kopg 3a € IPIIOY: 01127799

Micue3Haxoa KeHHS: By [linpixcona, 6y. 8, Oneca, 65029, Vkpaina

dopma BracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

V. BizomocTi npo gucepraniio
MoBga guceprTallii: Vkpaincoka
Koau remaTHYHHX py6an: 44.09.29, 73.34.17, 73.34.35, 73.34.09.17, 87.15.04.23

Tema gucepranii:
1. OnrTMMisauis npouecy iHepTu3alii BAHTa)KHUX TaHKIB CyI€H-Ta30BO3iB

2. Optimization of the cargo tanks inerting process on gas carrier vessels

Pedepar:

1. Inceprarifine DOCIiIyKEHHs CIIPSIMOBAaHE HAa PO3B'I3aHHS HayKOBO-TIPUKJIATHOTO 3aBIAHHS — 3a0e3eYeHHs
IIpoLeCy iHepTr3allii BAHTaKHUX TaHKIB CyJl€H-Ta30BO3iB i3 HAMEHIIVMU BUTPaTaMU €HEPrii Ta MiHiMaIbHOIO
TpUBaJicTIO. [0JI0BHOIO MOTUBALIi€IO TPOBEAEHUX IOCiTKEHb € HasIBHICTh CbOTOJIEHHUX 3alUTiB IPAKTUKU: ®
3abe3neyeHHs Ipolecy iHepTu3allii BAHTaXHUX TAHKIB Cy/IeH-Ta30BO03iB; ® 1iarHOCTYBaHHS CTaHy aTMocdepu
BAHTAKHUX TaHKIB i 4ac IPOBEJEeHHS iX iHepTU3allii. ®* 3HUKEHHS €HEPreTUYHUX BUTPAT Ta MigBUILLEHHS
€KOJIOTi4YHOi 6e3IeKH Iif 4yac NpoBeleHHs iIHepTU3allii BAHTa)KHUX TaHKIB CyJ€H-Ta30B03iB. ['0J10BHE 3aBaHHS
HayKOBOTO JOCJiI>)KEHHS — YIIPaBJliHHS CYLiJIbHICTIO Ta PyXOM PO3AilI0BaJIbHOTO Mapy, SIKUH 3arnobirae
CYMIIIyTBOPEHHIO MiXX lIapaMU BaHTaXYy, 110 3aJIMIINJINCE Y BAHT&)KHOMY TaHKY, Ta iIHEPTHUM ra30M, SIKUI
IIO/IA€THCSI 10 BAHTAXXHOTO TaHKA, Iif, yac 3abe3redeHHs npouecy inepTusatlii. [171s1 po3B’sa3aHHS FOJIOBHOTO
3aBJaHHS JOCJIIPKEHHS] BUKOHAHI HACTYIIHI JOMOMDKHI 3aBIaHHs: 1) BU3HAYEHHSI SIKiICHOTO Ta KiJIbKiCHOTO
IIOKA3HUKIB NIPOLIECY iHepTU3allil BAHTQXKHUX TaHKIB CyJ€H-Ta30BO3iB; 2) BU3HAUYE€HHS €HEePreTUYHOi €(PeKTUBHOCTI

npolecy iHepTuaalii BAHTR)KHUX TaHKIB CyJleH-Ta30B03iB; 3) BUBHAYEHHS €KOJIOTYHOi e(DeKTUBHOCTI IpoLecy



iHepTU3alii BaHTa)KHUX TAHKIB CyI€H-Ta30BO3iB. SIK pe3y/bTaT pO3B’si3aHHS 3aBaHb JOCIiIXEHHS CHOPMYIbOBAHO
HayKOBe I10JIO’KEHHSI: OIITHMIi3allisg Mpolecy iHepTusalii BAaHTaXXKHUX TaHKIB CyIeH-Ta30B03iB (32 €eHEepPreTUYHOIO
€(EKTUBHICTIO Ta €KOJIOTIYHOIO 6€3I1EKOI0) IOCATAETHCS MIJISIXOM KEPOBAHOTO BILJIMBY HA PO3/iII0BaJIbHUI LIap,
SIKMI 3a1106irae CyMilllyTBOPEHHIO MiXX IIapaMi BaHTaXYy, 10 3aJIMIIUJINCh Y BAHTAKHOMY TaHKY, Ta iHEPTHUM ra3om,
SIKMI IIOJAETHCS 10 BAHTA)KHOTO TaHKA, YOMY CIIpUsIE TIEPECTIPSIMYBAHHS [TIOTOKIB iHEPTHOTO Ta3y, SIKUH [IOJAETLCS Y
BEPXHIO YaCTUHY BaHTa)KHOT'O TaHKa. HayKoBe M0JI0)KEHHS OOIPYHTOBaHE HayKOBUMMU PE3yJIbTaTaMU, BIIEpILE: ®
BM3HAYEHO, L0 YIIPABJIiHHS CyLiJIbHICTIO Ta PyXOM PO3[il0BaJILHOTO apy (IKUi 3a1106irae CyMillyTBOPEHHIO MK
IapaMiy BaHTaXy, IO 3aJIMIINJINCh Y BAHT&XHOMY TaHKY, Ta iHEPTHUM ra3oM, KU MOJAETHCS 10 BAHTAXKHOTO
TaHKa) JOCSATaeThCs NEPECIPSIMYBAHHSM IIOTOKY iHEPTHOTO rady 3 OJHOYaCHUM KOHTPOJIEM Or0 KOHLIEHTpallii 1o
BCbOMY 00'€MY BaHTaXKHOT'O TAHKY; ® 3aIIPOIIOHOBAHO KOMIIJIEKCHUI KPUTEPIiH OLiHKYU SIKOCTI Iepebiry rpouecy
iHepTur3alii BAaHTaXXHUX TaHKIB CyAE€H-Ta30BO3iB, IKNI1 BPaxOBYy€e 3MiHy KOHLEHTpallii iHepTHOro rasy B aTMocdepi
BaHTa)KHOTO TAHKA Ta TPUBAJIiCTh iHEPTU3aLlii; ® 3aIIPONIOHOBAHA METOIMKA OL[iHKY €HepreTUYHOi e(DeKTUBHOCTI
IIpOoLeCY iHepTHU3allii BAHTaKHUX TAHKIB CyJI€H-Ta30BO3iB, SIKa HA BiIMiHY BiJl iCHyIOUAX BPaXOBy€ BUTPATy
iHepTHOro rasy Ta 4ac, 10 HeOOXiHM 1151 IPoLieCy iHepTU3allii; i MEeTOMKa OLiHKM €KOJIOTiYHOI €(peKTUBHOCTI
npolecy ineprusatii BAHTaKHUAX TaHKIB CyJ€H-Ta30BO3iB, SIKa Ha BiIIMiHY Bill iCHYI0UMX BPAaXOBY€ KiJIbKiCThb
IIKiIJINBUX PEYOBUH, 1J0 YTBOPIOIOTHCS Mifl YaC €KCIlyaTallii eHepreTUYHoro 06afjHaHHsl, Ik BUKOPUCTOBYEThCS
17151 3a0e3NeyeHHs Ipoliecy iHepTu3alliii. Y1I0CKOHa/IeHO: ® TEXHOJIOTII0 BU3HAYEHHS KOHLIEHTpallii iHepTHOro rasy B
atMocdepi BAHTRKHUX TaHKIB CyJIeH-Ta30BO3iB; ® TEXHOJIOTIIO [T0Aa4i iHEPTHOrO ra3y 10 BAHT&KHUX TaHKIB Cy[leH-
ra3oBO3iB; ® TEXHOJIOTiI0 BU3HAYE€HHS [TI0KA3HHUKIB, 110 XapaKTE€PU3YIOTh €HEPTEeTUYHY Ta €KOJIOTIYHY e(PEeKTHUBHICTb
CyZ,.eH MOPCBKOTO Ta BHYTPIlIHbOTO BOGHOTO TPAHCIIOPTy. OTpUMasla NoJaabuinii PO3BUTOK: ® TEXHOJIOTIS
BM3HAUEHHS] €HEPreTUYHUX Ta €KOJIOTIYHUX [10Ka3HMKIB POOOTU JOIOMIXKHOTO 06JIaJlHaHHS, IO 3abe3Ieuye IIPoLec
iHepTH3alii BaHTaXXHUX IPUMIlLIEHb Cy[I€H-Ta30BO3iB; ®* TEXHOJIOTiSI BU3BHAYEHHS CTaHy aTMOC(epy BaHTAKHUX
NpUMileHb CyJ€H-Ta30BO3iB 10 MPUIIMaHHS BaHTaXy. [IpakTUuHe 3HaYeHHS! OTPUMAHUX PE3YJIbTaTiB MOJIArae B
TAaKOMY: ® IiarHOCTYBaHHS CyLJIbHOCTI pO3/[iJII0BaJIbHOTO LIapy, SIKMi 3a106irae CyMilllyTBOPEHHIO MX IapaMu
BaHTaXYy, 110 3aJIMIINJINCh Y BAHTAXHOMY TaHKY, Ta iIHEPTHUM ra30M, KU [I0JAEThCS 10 BAHTAKHOTO TaHKQ,
[IPU3BOAVTD 40 3MEHIIEHHS TPUBAJIOCTI MPOLIECY iHepTH3allii, 10 CKOPOYYy€e CTOSTHKOBUM Yac CyZ,eH-Ta30BO3iB Ta
(diHaHCOBI BUTpATH, 1110 IIOB'I3aHi 3 00CIyrOBYBaHHSIM Y MOPCbKUX IIOPTaX; ® IePeCIPsIMyBaHHSs [I0TOKY iHEPTHOTO
rasy, sIKull IoJjaeThCs O BAHTKHUX TaHKIB CyJl€H-Ta30BO3iB, 03BOJIsI€ 3a6€311e4yBaTH Npolec iHepTu3allii 3
MAaKCHMMAaJIbHO MO>XJIMBAM THMCKOM, HE CTBOPIOIOYM PYHMHIBHOTO BIIJIMBY HA PO3MiJNI0OBAJIbHAN AP, IKUH 3arobirae
CYMIIIyTBOPEHHIO MiX IapaMy BaHTaXYy, 10 3aJIMIINIMCh Y BAHTA)KHOMY TaHKY, Ta iHEPTHUM ra3oM, SIKUi
NI0JJA€ThCS 10 BAHTAKHOTO TAHKA; ® TEXHOJIOTiSl BUBHAYEHHS CTaHy aTMOC(EPU BaHTa)KHOTO TaHKA MiJBUILyE
iHpopMaTUBHUI KOHTPOJIb NIPOLECY iHepTU3allii, O CIpusie NPUUHSTTIO PillleHb YIIPaBJIiHHSA POOOTOI0
06J1aHaHHS, 32 JOMIOMOTOIO SIKOTO 326e3I1e4YyeThCsl iHepTH3alisl BAHTRKHUX TaHKIB CyJleH-Ta30BO3iB.

2. The dissertation research is aiming at solving a scientific and applied problem - ensuring the inerting process of
cargo tanks on gas carrier vessels with minimal energy costs and in the shortest possible time. The main
motivation for the conducted research is the current demands of practice: * ensuring the cargo tanks inerting
process on gas carrier vessels; * diagnosing the atmospheric condition of cargo tanks during their inerting; *
reducing energy consumption and increasing environmental safety during the inerting of cargo tanks on gas
carrier vessels. The main task of the scientific research is to manage the integrity and movement of the separating
layer, which prevents the formation of mixtures between residual cargo vapors in the cargo tank and the inert gas
supplied to it during the inerting process. To solve the main research task, the following auxiliary tasks were
accomplished: 1) determining the qualitative and quantitative indicators of the inerting process of cargo tanks on
gas carrier vessels; 2) assessing the energy efficiency of the inerting process of cargo tanks on gas carrier vessels;
3) evaluating the environmental efficiency of the inerting process of cargo tanks on gas carrier vessels. As a result
of solving these research tasks, a scientific position has been formulated: optimization of the inerting process of
cargo tanks on gas carrier vessels (in terms of energy efficiency and environmental safety) is achieved through
controlled influence on the separating layer, which prevents mixture formation between residual cargo vapors in
the cargo tank and the inert gas supplied to it, facilitated by redirecting the flow of inert gas introduced into the



upper part of the cargo tank. The scientific position is substantiated by scientific results, including first done: ®
determination that managing the integrity and movement of the separating layer (which prevents mixture
formation between residual cargo vapors in the cargo tank and the inert gas supplied to it) is achieved by
redirecting the flow of inert gas while simultaneously controlling its concentration throughout the entire volume
of the cargo tank;  proposal of a comprehensive criterion for assessing the quality of the inerting process in cargo
tanks on gas carrier vessels, which takes into account changes in inert gas concentration in the atmosphere of the
cargo tank and the duration of inerting; ® proposal of a methodology for assessing the energy efficiency of the
inerting process in cargo tanks on gas carrier vessels, which differs from existing ones by considering the
consumption of inert gas and the time required for the inerting process; as well as a methodology for assessing the
environmental efficiency of this process, which considers the amount of harmful substances generated during the
operation of energy equipment used to ensure the inerting process. Improved technologies include: ¢ technology
for determining inert gas concentration in the atmosphere of cargo tanks on gas carrier vessels; * technology for
supplying inert gas to cargo tanks on gas carrier vessels; * technology for determining indicators characterizing
energy and environmental efficiency in marine and inland water transport vessels. Further developed technologies
include: * technology for determining energy and environmental performance indicators of auxiliary equipment
that ensures the inerting process in cargo spaces on gas carrier vessels; * technology for assessing the atmospheric
condition of cargo spaces on gas carrier vessels prior to loading. The practical significance of the obtained results
lies in: * diagnosing the integrity of the dividing layer, which prevents the mixing of cargo vapors remaining in the
cargo tank with the inert gas supplied to the cargo tank, leads to a reduction in the duration of the inerting
process. This decreases the laytime of gas carriers and the financial costs associated with servicing in maritime
ports; ¢ redirecting the flow of inert gas supplied to the cargo tanks of gas carriers, which allows the inerting
process to be conducted at the maximum possible pressure without causing destructive effects on the dividing
layer that prevents mixing between the cargo vapors remaining in the cargo tank and the inert gas supplied to it;
technology for determining the state of the atmosphere in the cargo tank, which enhances informative control of
the inerting process, facilitating decision-making regarding equipment operation that ensures the inerting of gas
carrier cargo tanks.
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Micue3Haxoa KeHHS: sy Jlinpixcona, 6yn. 8, Oneca, 65029, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. 3abnoupkuii FOpiit BikropoBuy
2. Yurii V. Zablotskyi

KBasigikanis: . . 1., gow., 05.08.05

ImenTudikarop ORCID ID: 0000-0002-6207-8802

JoparkoBa iHdpopmamist:

ITIoBHe HaﬁMeHyBaHHﬂ IOpI/I,I;I/I‘{HOi 0CO0M: HaujoHambHuit yHiBepcuteT "Onecbka MOpChbKa akajgemis”
Kopg 3a €IPIIOY: 01127799

Micue3Haxoa KeHHS: sy [linpixcona, 6y, 8, Ozeca, 65029, Ykpaina

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MiHicTrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

VIII. 3ak/1104Hi BiZOMOCTI

BnacHe IlpizBume Im'st Ilo-6aTbKOBI Bynamuiko Birasniit BiraniioBud
TOJIOBH pagu

BaacHe IlpizBume Im'a ITo-6aTbKOBI Bynauiko Birasiit BiraniioBnd
rOJIOBYIOYOrO Ha 3acCimaHHi

BignoBigasbHuUI 3a MiATOTOBKY Mareiiko Onekciit BnaziciaBoBuy

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




