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1. Inceprarifine DOCIiIyKEHHs CIIPSIMOBAaHE HAa PO3B'I3aHHS HayKOBO-TIPUKJIATHOTO 3aBIAHHS — 3a0e3eYeHHs
€KCIIIyaTaliliHUX [TIOKA3HUKIB CyTHOBUX QU3EJIIB I1iJl YaC BUKOPUCTAHHS T1aJIMBa 3 HU3bKMM BMIiCTOM CipKU.
['0710BHOIO MOTHBALLi€I0 TPOBENEHUX OCITKEHb € HasIBHICTh CbOTO/IEHHUX 3alIUTiB IIPAKTUKU: ® MiATPUMaHHS
€KCIIJIyaTaliiHMX ITOKA3HUKIB JU3€eJIiB PIYKOBUX Ta MOPCHKUX CYJIE€H MiJl YaC BUKOPUCTAHH MaMBa 3 HU3bKUM
BMICTOM cipky; ® 3a6e3reyeHHs QyHKIiOHaJbHUX [TOKa3HUKIB [IaJIMBHOI arapaTypy BUCOKOTO THUCKY TIif 4ac
BMKOPHMCTaHHS NTaJIMBa 3 HU3bKAM BMiCTOM CipKu. ['0JI0BHE 3aBIaHHSI HAYKOBOT'O JOCJIiIKEHHSI YIIPaBJliHHS
[IPOLIeCOM BIIOPCKYBaHHS TIif YaC BUKOPUCTAHHS B CYJJHOBUX AU3EJISIX MaJINBA 3 HU3bKUM BMICTOM Cipku. s
PO3B’I3aHHS IOJIOBHOTO 3aBAAHHS AOCIII)KEHHs BUKOHAaHi HACTYIIHI JOIIOMDKHI 3aBmaHHS: 1) 3abe3neyeHHs
3MalllyBaJIbHUX BJIACTUBOCTEN CYJHOBUX MOTOPHUX NAJIMB 3 HU3bKUM BMICTOM CipKHM; 2) MiATpHMMaHHS rifpaBidHoOi
IiZIbHOCTi B KOHTAKTHUX BY3J1ax MaJIMBHOI allapaTypyu BUCOKOIO TUCKY, 110 3abe3edye BIIOPCKYBAaHHS [1aJINBA 3
HU3bKAM BMiCTOM Cipky; 3) BU3HAYE€HHS ONTUMaJIbHUX (a3 MaauBoNogayi mifi 4ac BUKOPUCTAHHS Maj1Ba 3 HU3bKUM

BMICTOM CipKku. SIK pe3yJibTaT pOo3B’a3aHHS 3aBAaHb JOCIiIKeHHS cHOPMYJIbOBAHO HAYKOBE I10JI0KEHHSI:



3abe3neyeHHs eKCITyaTaliiHUX TOKa3HUKIB CYZHOBUX IM3€JIiB IiJ YaC BUKOPUCTAaHHS MaINBa 3 HU3bKUM BMiCTOM
CipKM [IOCSTaeThCs KEPOBAHMM BIIJIMBOM HA MPOLIEC BIOPCKYBaHHS, IO FApaHTye MigTPUMaHH4 iX €KOJIOTIYHOI,
TEIJIOBOI Ta AMHAMIYHOI CcTiliKoCTi. HaykoBe 10s10KeHHs O0IPYHTOBaHE HAYKOBUMH pe3yJbTaTaMH, BIeplIe:
BM3HAYEHO, 10 ONTUMAJIbHI a3y 1ozjadi najausa 3 HU3bKUM BMICTOM CipKH BifTIOBiJalOTh KyTaM BIIOPCKYBaHHS, 3
SIKUMU 326€311e9yI0ThCSl MaKCUMaJIbHi €HepreTUyHi Ta eKOHOMIUHI IIOKa3HUKHU POOOTH AU3EJIiB; ® 3aIIpOIIOHOBAHO
KOMILJIEKCHUI KpUTepPiit OLiHKY e(PEeKTUBHOCTI BUKOPUCTAHHS B IU3€JIIX MOPChKUX Ta PIYKOBUX CYyJl€H MaJIUB 3
HU3bKUM BMICTOM CIPKH, SIKW¥1 BKJIIOYA€E: €KOJIOTIUHY CTIMKICTh, 0 BUBHAYAETHCA 4K BiTHOCHA Pi3HULA ITIOTOYHOTO
Ta MAaKCHMMAaJIbHOTO MOJKJIMBOIO 3HAYE€HHS €MiCil OKCHIIB a30Ty 3 BUIIYCKHUMU ra3aMu; TEIJIOBY CTiMKiCTb, 110
BM3HAYAE€THCH SIK BiIHOCHA Pi3HUIISI IOTOYHOTO 3HAYEHHS TEMIIEPATYPY BUIYCKHUX ra3iB BifIOBiHOI 3MiHHUM
KyTaM BUIIEPEIKEHHS MaJBa Ta MaKCUMAJILHOIO 3HAYEHHS TEMIIEPATYyPU BUITYCKHUX a3iB, SIKe BiJI[IOBiae
eKCIulyaTalii Au3esisl Ha NajivMBi 3 HU3bKUM BMICTOM CipKU 6€3 4,0JIaTKOBOI 3MiHM KYTiB BUIIEPEPKEHHS [1aJINB3;
IVHAMI4HY CTIiVKiCTb, sIKa Bif[I0BiNa€ BiflHOCHOMY 3MEHILIEHHIO CTYIIEHS MiABUIIEHHS TUCKY Iill 4aC 3TOPSHHS
nasinBa. Y OCKOHAJIEHO: ® TEXHOJIOTII0 BUBHAYEHHS €HEPTreTUYHUX BTPAT y PEeLU3iHYX [1apax [1aJuBHOI allapaTypu
BHCOKOI'O TUCKY IIifl YaC BUKOPUCTAHHS [1aJIMBA 3 HU3bKUM BMICTOM CipKHU; ® TEXHOJIOTIIO TiIpOJMHaMiYHOI 060pKU
BYIJIEBOJHUX PiJIMH, KA CIIpUsie aKTUBALlii iX MIKMOJIEKYJISIPHUX 3B'3KiB Ta MiBUIIEHHIO iX CTPYKTYpHUX
XapaKTEePUCTHK; ® TEXHOJIOTiI0 BU3HAYEHHS [TOKA3HUKIB, 10 XapaKTepU3yIOTh TiflpaBiliyHy MilbHICTh €JIEMEHTIB
[aJINBHO] anapaTypy BUCOKOTO TUCKY IM3€J1iB MOPCHKHUX Ta PiYKOBUX CyAeH. OTprmMara IoAabIlnil PO3BUTOK:
TEXHOJIOTisl BU3HAaYEHHS] €eHEPTeTUYHUX, EKOHOMIYHUX Ta €KOJIOTiYHUX NTOKa3HUKIB pOOOTU 113€J1iB MOPCHKUX Ta
PIYKOBUX CYZEH; ® TEXHOJIOTIS MifrOTOBKY MAJIMBHOI CUCTEMY AU3€JIB 1O BUKOPUCTAHHS [1aJIMBa 3 HU3bKUM
BMICTOM CipKU IIifj YaC eKCIllyaTalii MOPChKUX Ta PiYKOBUX CYZE€H Y 30HAX €KOJIOTIYHOTO KOHTPOJIIO. [IpakTiyHe
3HAUYEHHS OTPUMAHMX PE3YJIbTATIB [10JISITa€ B TAKOMY: ® 3a6€3I1€4€HHS ITPOLIECY NaJIMBONOAAYi JU3€eiB PiUKOBUX Ta
MOPCBKHUX CYZEH IiJ] YaC BUKOPUCTAHHS [1aJINBa 3 HU3bKUM BMiCTOM CipKU (Uepe3 KEpOBaHUI BILJIMB HA KyTH
BIIOPCKYBaHHSI I1aJINBA) IPU3BOAUTD JO 3MEHIIEHHS TeIJIOBUX Ta JUHAMiYHMX HaBaHTaXEHb Ha JleTasli LUIiHIpO-
IIOPIIHEBOI I'PYIHU Ta KPUBOLIMITHO-MIATYHHOIO MEXaHi3My, a TAKOX CIIPUSIE€ 3MEHIIEHHIO eMicCii OKCuziB a30Ty 3
BUIIYCKHMMM ra3amy; ® MiJBULIEHHS TigpaBilidHol WiTILHOCTI NaJNBHOI anapaTypy BUCOKOTO TUCKY CIIpHse
3MEHIIEHHIO IPOTiYOK NaJIMBa Ta [ePelKoIKae 301IbIIeHHIO BUTPATH [1aJIMBa, 4 TAKOX CIIPUSIE HiITPUMAaHHIO
MOTY>KHOCTI AU3€JISI; ® TEXHOJIOTiSI BU3HAYEHHS ONTUMAJIbHUX KyTiB BIIOPCKYBAHHS [1aJIMBA TAPAHTYE MiATPUMAaHHSA
€HepPreTMYHMX Ta €KOJIOTIYHUX IT0KA3HUKIB pOOOTU [M3€J1iB MOPCBKUX Ta PiUKOBUX CyJieH. PedynbraTu
IACEPTALIHOTO OCiTIKEeHHS BIIPOBAJIKEHI: ® TEXHOJIOTiS BU3HAYE€HHS ONTHMAaJIbHUX KyTiB BIOPCKYBaHHS N1aJIMBa,
sika 3a6e3Ievyye 3HIKEeHHS TUCKY 3TOPSIHHS Ta TEMIIEPATyPH BUILYCKHUX rasiB, a TaKOX CIIpUSIE 3HMKEHHIO eMicCil
OKCHUJIiB 30Ty 3 BUILYCKHMMHU razamu — 1J1s1 cygHoBoro ausesst 7S50ME-B9.3-TII nif yac ioro nepeseneHHs 3
[IaJIMBa, BMICT CipKU B sIKOMY gocsiras 0,5 %, Ha IaJuBO, BMICT CipKU B SIKOMy He nepe6inburyBas 0,1 %; ® TeXHOJIOTig
NepeHasaliTyBaHHS NAJIMBHOI arlapaTypy BUCOKOTO TUCKY, SIKA JI03BOJIsIE BUKOHYBATU IIOCTYIIOBY 3MiHY KyTiB
BIIOPCKYBaHHSI [1aJINBa B pEKOMEH0BaHOMY (ipMOI0 BUPOOHUKOM Jlianas3oHi — 1jst cygHoBoro gusesst SK8OME-
8.2-TII , * TeXHOJIOTis1 KEPOBAHOTO BIJIVBY HA €JIEMEHTH TIaJMBHOI allapaTypy BUCOKOTO TUCKY, SKa 3abe3leyyBasa
3MEHIIEHHS BUKUIB OKCUJiB a30TY Ta IiIBUIIEHHS EKOHOMIYHMX [TOKa3HUKIB — 1151 CyAHOBOrO nusess 6S60ME-
C8.2-TII ; * TexHOJIOTig BU3HAYEHHS €KOJIOTIYHOI, IMHAMIYHOI Ta TEMJIOBOI CTiKOCTI —a1g gusetiB 7SS0ME-B9.3-TII
ta 8KSOME-8.2-TII.

2. The dissertation research is aimed at solving a scientific and applied problem - ensuring the operational
performance of marine diesel engines when using low-sulfur fuel. The main motivation for the conducted research
is the current demands of practice: * maintaining the operational performance of river and sea vessels' diesel
engines when using low-sulfur fuel; * ensuring the functional performance of high-pressure fuel equipment during
the use of low-sulfur fuel. The main task of the scientific research is to manage the injection process during the
use of low-sulfur fuel in marine diesel engines. To solve the main task, the following auxiliary tasks were
addressed: 1) ensuring the lubricating properties of marine motor fuels with low sulpfur content; 2) maintaining
hydraulic tightness in the contact nodes of high-pressure fuel equipment, ensuring fuel injection with low sulfur
content; 3) determining the optimal fuel injection phases when using low-sulfur fuel. As a result of solving the
research tasks, the scientific position is formulated: ensuring the operational performance of marine diesel engines



when using low-sulfur fuel is achieved by controlled influence on the injection process, guaranteeing their
ecological, thermal, and dynamic stability. The scientific position is substantiated by scientific results, including: ¢
determination that optimal fuel injection phases correspond to injection angles that ensure maximum energy and
economic performance of the diesel engines; * proposal of a comprehensive criterion for assessing the efficiency
of using low-sulfur fuels in marine and river vessel engines, which includes ecological stability, thermal stability,
and dynamic stability. Improved technologies include: * technology for determining energy losses in precision
pairs of high-pressure fuel equipment during the use of low-sulfur fuel; » hydrodynamic treatment technology of
hydrocarbon fluids, enhancing their intermolecular bonds and increasing their structural characteristics; *
technology for determining indicators characterizing the hydraulic tightness of high-pressure fuel equipment
elements of marine and river vessel diesel engines. Further developed technologies include: ¢ technology for
determining energy, economic, and ecological indicators of marine and river vessel diesel engine operation; ®
technology for preparing the fuel system of diesel engines for the use of low-sulfur fuel during the operation of
marine and river vessels in ecological control zones. The practical significance of the obtained results lies in: *
ensuring the fuel supply process of river and sea vessel diesel engines during the use of low-sulfur fuel (through
controlled influence on fuel injection angles), leading to reduced thermal and dynamic loads on cylinder-piston
group details and crank-connecting rod mechanism, as well as reducing nitrogen oxide emissions with exhaust
gases; * increasing the hydraulic tightness of high-pressure fuel equipment contributes to reducing fuel leaks and
preventing increased fuel consumption, as well as maintaining diesel power; * technology of determining optimal
fuel injection angles ensures the maintenance of energy and ecological performance indicators of marine and river
vessel diesel engines. The results of the dissertation research have been implemented: * technology for
determining optimal fuel injection angles, which ensures reduced combustion pressure and exhaust gas
temperature, as well as reducing nitrogen oxide emissions with exhaust gases - for the marine diesel engine
7S50ME-B9.3-TII MAN-Diesel & Turbo during its transition from fuel with sulfur content reaching 0.5% to fuel
with sulfur content not exceeding 0.1%; * technology for readjusting high-pressure fuel equipment allowing
gradual adjustment of fuel injection angles within the range recommended by the manufacturer - for the marine
diesel engine 8K8OME-8.2-TII MAN-Diesel & Turbo, reducing the load on cylinder group parts and crank-
connecting rod mechanism, reducing negative environmental impact, and improving the technical condition of
diesel engine parts; * technology for controlled influence on high-pressure fuel equipment elements, reducing
nitrogen oxide emissions and increasing economic indicators - for the marine diesel engine 6S60ME-C8.2-T1I
MAN-Diesel & Turbo; ¢ technology for determining ecological, dynamic, and thermal stability - for marine diesel
engines 7SSOME-B9.3-TII MAN-Diesel & Turbo and 8K80ME-8.2-TII MAN-Diesel & Turbo.
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Kopg 3a €IPTIOY: 35219930



Micue3HaxoaKeHHS: IIPOCIEKT YIIAKoBa, oya. 20, Xepcon, 73000, Vkpaina
dopma BracHOCTI: JlepxaBHa
Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. BOT'AY BaneHTnH MuxainnioBuy

2. Valentyn Bogach

KBasigikanis: . . u., go., 05.08.05

Imentudikarop ORCID ID: 0000-0002-0822-0003

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: Hauionanbuuii yHiBepcutet "Ofiecbka MOPChKA aKamemis’"
Kopg 3a €IPIIOY: 01127799

MicueSHaxo,T.pKeHHH: ByJ1. JlinpixcoHa, 6yz. 8, Ozmeca, 65029, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKu YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBumie Im'a Ilo-6aTbKOBI:

1. Hikonbcbkuii Bitaniii BaneHTuHOBUY

2. Vitaliy V. Nikolskiy

KBasigikamnis: 1. 1. n., npodecop, 05.13.05

Inentudikarop ORCID ID: 0000-0002-8123-4233

JoparkoBa iHdpopmamuist:

IIoBHe HaﬁMeHyBaHHH lOpI/I,ILH'{HO'l' 0COOM: HanjoHanbHuit yHiBepcureT "Opecbka MOPChbKa akagemis"
Kopg 3a €IPIIOY: 01127799

Micue3Haxoa KeHHS: sy [linpixcona, 6y, 8, Omeca, 65029, Vkpaina
dopma BracHOCTI: JlepxaBHa

Coepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi
Biiacue IlpisBume Im's ITo-6aThKOBI Tonikos Boopnmup AHOTOHOBHY

TOJIOBH pajgu



Biacue IIpizBume Im's [10-6aTbKOBI Tonikos Bosonumup AHTOHOBHY
TOJIOBYIOYOTO Ha 3acCiiaHHi
BiznoBigasbHUH 3a MiATOTOBKY Carin Apceniit CepriioBuy

00JIiKOBUX JOKYMEHTIB

PeectpaTop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi IOpuenko TeTsHa AHatosiiBHA

OisSIIBHOCTI




