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1. 3abesneyeHHs eKCIITyaTaliiHUX TTOKA3HUKIB 13€J1iB MOPCbKUX CYZEH Iifl 4aC BUKOPUCTAHHSI [1aJIMBa

6i0JI0TiYHOrO MOXOIKEHHS

2. Ensuring the operational performance of marine diesel engines when using fuel of biological origin

Pedepar:

1. Iuceprauiiine JOCIiIPKEHHs CIIPSIMOBaHE Ha PO3B'sI3aHHS HAYKOBO-TIPUKJIAHOTO 3aBJAHHS — 3a6€3M1e4eHHs
€KOJIOTIYHUX Ta €EKOHOMIUHUX TIOKa3HUKIB pOOOTHA MOPCHKUX Ta PiYKOBUX 3aCO6iB TPAHCIOPTY IIif, 4ac
BUKOPUCTAHHA B CYJHOBUX JIU3€JISIX MaJINBA 6i0JIOTIYHOTO NOXOPKEHHS. ['0JIOBHMM HayKOBUM PE3YyJIbTaTOM
IYcepTaLifHOi poOOTH € IOBeJeHa Ta IPaKTUYHO MiATBEpAKEHA Te3a, 10 3abe3MeYeHHs €KOJIOTIYHUX Ta
€KOHOMIYHMX [TI0Ka3HUKIiB POOOTH MOPCHKUX Ta PIYKOBUX 3aCO0IB TPAHCIIOPTY TapaHTY€EThCSl YTBOPEHHSIM CTiNKUX
[IAJIMBHUX CyMilllell 3 ONITUMAaIbHUM BMICTOM y LMX CyMilllax MaiyBa 6i0JI0TiYHOr0 MOXOKEHHS Ta 3a0e3l1e4YeHHIM
onTUMasnbHuX (a3 nojgavi Hyx cymimen y LUIiHIPYU AU3€J1iB MOPCbKUX 3aC00iB TpaHCIIOPTY. Bu3HaueHo, 1mo

YTBOPEHHS MAJMBHOI CyMillli, 70 CKaay sSIKOi BXOIUTD MaJUBO 6i0JIOTIYHOTO MOXOIKEHHS, HANOibII AOLiNIBHO



3abe3nevyyBaTy 6e3nocepeiHbO Nneper, aJuBHUM HACOCOM, IO MiffKayye NaauBo [0 MaJnBHOI alapaTypyu BUCOKOTO
THUCKY [n3eJisl. 3alporoHOBaHO e(eKTUBHICTh BUKOPUCTAHHS NAJIMBHOI CyMilli, 10 CKJIady sIKOi BXOOUTH I1aJINBO
6i0JI0TYHOTO [TOXOPKEHHSI, OL[iHIOBATH 32 3HAYEHHSM BilHOCHOTO 3HMKEHHSI eMicii OKCHIiB @30Ty 3 BUTYCKHUMU
rasaMu Ju3eJliB MOPCbKUX CYJIE€H (SKe € €KOJIOTIYHUM KpUTEepieM) Ta 3a 3HAYEHHSIM BiJHOCHOTO MiJBUIIEHHS
IIMTOMOI BUTPATU NaJIUBa (SIKe € EKOHOMIYHUM KpuTepiem). KomIieke JoCliIpKeHb, 0 BUKOHYBABCS HA Pi3HUX
IA3EJISIX MOPCBKUX CyJI€H Pi3HOTO AeIBEUTY Ta [IPU3HAYEHHS BU3HAYUB, 110 BUKOPUCTAHHS NAJIMBHUX CyMillleH, SIKi
CKJIaaloTh Au3enbHi / guctunsatHi nanyusa RMA10, RME180, DMA Ta nanusa 6iosoriyHoro noxoakeHHs FAME B30
a6o FAME99, 3ane>XHO Bif, eKCIUTyaTalillHuX peKuMiB poboTu au3ers 3abesrnedye 3MEeHIIeHHs eMicii okcuiB a3oTy
3 BUITYyCKHAMU Tra3aMi 110 26,6 %, ajie Ipu 1bOMY 31 ICHIOETbCS MiJBULIEHHS TUTOMOI BUTPATHU NaNnBa, 3HAYEHHS
SKOi 3a JesKUX eKCIlyaTallilHUX Pe>KMMiB MOXKe Maibke Ha 9 % nepebibllyBaTy BEJIMYUHY aHAJIOTYHOTO
IIOKa3HMKA IIiJl 4ac BUKOPUCTAHHS NajnBa HA(QTOBOIO NMOXOIKEHHS. OQHOYACHO 3 IJUM iCHY€ IIMPOKUH Aiana3oH
EKCIUIyaTalilHUX PEXKUMIB, 32 SIKMX MiIIBUIIEHHS MIMTOMOI BUTPATH MAJIMBA I1i[] YaC BUKOPUCTAHHS MaJIMBHUX
cyMille, 1o CKIany SIKUX BXOAUTD IIAJIMBO 6i0JI0TIYHOrO MOXOKEHHS, He niepeBuuye 2,5...3,2 %. OntumanbHui
BMICT nazimBa 6i0JI0ri4HOro IOXO/IKEHHS B [AJIMBHIN CyMillli (3a IKMM 3a6€311e4y€eThCsl MaKCMMAaJbHE 30i/IbIIEHHS
€KOJIOTIYHOr0 Ta MiHiMasibHe 3HM>KEHHSI EKOHOMIUHOTO KpUTePiiB) 3HaxoauThes B fAiana3oHi 10...15 % Ta
BU3HAYAETHCS EKCIIEPUMEHTAJIbHO BiATIOBIMHO 110 3a37ajerinb po3po6sIeHoi Ta MOro/IKeHOi 3 KOHTPOJTIOIYNMU
CTPYKTypaMU TexHoJIorii. JloBeieHo, 1110 3a6e3Ne4eHHs eKCIIyaTaliliHuX IOKa3HUKIB I13eJIiB MOPCbKUX CYZAEH Mif,
yac BUKOPUCTAHHS NaJIMBa 6i0JI0riYHOrO OXOKEHHS T10J14rae He JIMIIE Y BUBHAYEHHI ONITUMAaJIbHOTO BMICTY
6ionasnuBa B CyMillli, ajle TaKOX y BU3HAYEHHI ONTUMabHUX (a3 11oAavi naauBHoi cymimi. O6uaBa 3HaYEHHS

3HAXOOATbCA €EKCIIEPUMEHTAJIbHUM HIJIIXOM Ta 3aJIEXXATDh Bi,ZI XapaKTEPUCTUK OU3EIIA.

2. The dissertation research is aimed at solving a scientific and applied problem - ensuring the environmental and
economic performance of marine and river transport means when using biological fuel in marine diesel engines.
The main scientific result of the dissertation is the proven and practically confirmed thesis that ensuring the
environmental and economic performance of marine and river transport means is guaranteed by the formation of
stable fuel mixtures with an optimal content of biological fuels in these mixtures and ensuring the optimal phases
of supply of these mixtures to the cylinders of marine diesel engines. It has been determined that the formation of
a fuel mixture that includes fuel of biological origin is the most expedient to be provided immediately before the
fuel pump that pumps fuel to the high-pressure fuel equipment of the diesel engine. It is proposed to evaluate the
efficiency of using a fuel mixture, that includes fuel of biological origin, by the value of the relative decrease in
nitrogen oxide emissions from marine diesel exhaust gases (which is an environmental criterion) and by the value
of the relative increase in specific fuel consumption (which is an economic criterion). A set of studies carried out
on various diesel engines on marine vessels which have with different deadweight and purposes determined that
the use of fuel mixtures consisting of diesel /distillate fuels RMA10, RME180, DMA and fuels of biological origin
FAME B30 or FAME99, depending on the operating modes of the diesel engine, provides the reduction in the
emission of nitrogen oxides with exhaust gases up to 26.6 %, but at the same time increases the specific fuel
consumption, the value of which in some operating modes can be almost 9 % higher than the value of the same
indicator when using fuel of petroleum origin. At the same time, there is a wide range of operating conditions
under which the increase in specific fuel consumption when using fuel mixtures that include fuel of biological
origin does not exceed 2.5...3.2 %. The optimal content of biological fuel in the fuel mixture (which reveals the
maximum increase in environmental and minimum decrease in economic criteria) is in the range of 10...15 % and is
determined experimentally in accordance with a previously developed and agreed upon technology with the
controlling structures. It is proved that ensuring the performance of marine diesel engines when using fuel of
biological origin is not only to determine the optimal content of biofuel in the mixture, but also to determine the
optimal phases of fuel mixture supply. Both values are determined experimentally and depend on the
characteristics of the diesel engine.
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IloBHe HaﬁMeHyBaHHH IOPUIHUYHOL 0CO0H: OjieCchKUil HalliOHA/IbHUIT MOPCHKUIA yHIBEPCUTET
Kopg 3a € IPIIOY: 01127777

Micuesnaxo,ereHHﬂ: ByJl. MeuHikoBa, 6y1. 34, Opneca, 65029, Ykpaina
dopma ByacHOCTI: [lepkasna

Cdepa ynpaBiriHHS: MiHicTepCcTBO OCBIiTH | HayKy YKpaiHu



InenTudikarop ROR:

CeKTop HayKH: YHiBEepCUTETCHKUI

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Binoycos €BreH BikTopoBu4

2. Eugene V. Belousov

KBasigikanis: 1. 1. u., npodecop, 05.05.03

Inentudikarop ORCHID ID: 0000-0001-8185-8209

JoparkoBa indopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: XepCOHChKA AepPKaBHA MOPChKA aKafleEMist

Kopg 3a €IPTIOY: 35219930

Micqesnaxo,IpKeHHﬂ: MIPOCIIEKT YIIakoBa, oyh. 20, Xepcon, 73000, Ykpaina

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBEpCHTETCHKUI

Penensentu

VIII. 3aKkJII04Hi BiZoOMOCTi

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

TOJIOBH pajgu

ByacHe IlpizBume Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUI 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

MirocoB Muxaino BajeHTUHOBUY

MirmocoB Muxaino BajeHTuHOBUY

Mapeir Bonogpumup Bacuibsosuy

VKpIHTEI

Opuenko TersiHa AHaTosIiBHA



