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0i0JIOTIYHOIO TTOXOIPKEHHS

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

Pedepar:

1. Inceprauiiine OOCiIpKEHHS CIIPSIMOBAaHE Ha PO3B’I3aHHS HayKOBO-TIPUKJIAHOTO 3aBJaHHS — 3a0€3eYeHHs
€KOJIOTiYHUX Ta EKOHOMIYHMX II0Ka3HUKIB POOOTU MOPCBKUX Ta PiUKOBUX 3aCO6iB TPAHCIIOPTY i 4ac
BHMKOPHUCTaHHS B Cy[IHOBUX NM3EJISIX NaIMBa 6i0JI0riYHOro NoXoaKeHHs. ['0JIOBHUM HAyKOBUM Pe3yJIbTaTOM
IMCcepTaliifiHoi poboTH € JoBeleHa Ta MPAKTUYHO MiATBEpI)KeHa Te3a, 1110 3ab6e3revYeHHs €KOJIOTiYHUX Ta
€KOHOMIYHMX I10Ka3HUKIB pOOOTU MOPCBKUX Ta PiUKOBUX 3aCO0iB TPAHCIIOPTY TapaHTY€EThCSl yTBOPEHHSIM CTiMKUX
NajIMBHUX CyMilllel 3 ONTUMaJIbBHUM BMiCTOM y LIMX CyMilllaX NasivBa 6i0JI0TiYHOrO MOXOIKEHHS Ta 3a0e3NeYeHHSIM
onTuMasnbHuX (a3 nojgavi nyx cyMimen y LMIiHIPH AU3€J1iB MOPChKUX 3aC00iB TPAaHCIIOPTY. Bu3HaueHo, mo
YTBOPEHHSI NAJIUBHOI CyMillli, 10 CKJIaly SKOi BXOAUTb MalMBO 6i0JI0rYHOr0 NOXOAKEHHS], HAaNO1IbII AOLITIBHO
3abe3nevyyBaTy 6€3M0CEPENHBO NePe, IaJIMBHUM HACOCOM, IO MifjKavyye NaauBo [0 NaJINBHOI anapaTypy BUCOKOTO
TUCKY n3eJisl. 3alporoHOBAaHO e(EeKTUBHICTh BUKOPUCTAHHS NAJIMBHOI CyMilli, 10 CKJIaAy sIKO1 BXOOUTh MaJNBO

6i0JI0TTYHOTO [TOXOPKEHHS, OL[{HIOBATH 32 3HAYEHHSIM BiIIHOCHOTO 3HIKEHHS eMicii OKCHIiB a30Ty 3 BUITYCKHUMU



rasaMu Au3eJliB MOPCbKHUX CYJIE€H (SKe € €KOJIOTIYHUM KPUTEepieM) Ta 3a 3HAYEHHSIM BiJHOCHOTO MiJJBUIIEHHS
[IMTOMO]I BUTPaTH MaJINBa (SIKe € EKOHOMIUHUM Kputepiem). Komiiekc nocifKeHs, 110 BUKOHYBABCS Ha Pi3HUX
IUA3€EJISIX MOPCBKUX CY[I€H Pi3HOrO AeIBEUTY Ta [IPU3HAYEHHS BU3HAYUB, 110 BUKOPUCTAHHS NAJIMBHUX CyMillle, SKi
CKJIaal0Th AU3esbHi / quctunsatHi nanusa RMA10, RME180, DMA Ta nanusa 6iosoriyHoro noxoaxkeHHss FAME B30
a6o FAME99, 3ase>xHO Bifi eKCIUIyaTaliitHUX PeKUMiB poOOTH [in3eJis 3a6e3rnedye 3MeHIIeHHS eMicCii OKCHZiB a30Ty
3 BUITyCKHUMU Tra3aMi 110 26,6 %, ajie Ipu 1bOMY 3[iICHIOETHCS MiJBULIEHHS IMTOMOI BUTPATHU NaNnBa, 3HAYEHHS
SKOi 32 IesKMX eKCIIyaTallilHUX PEeKMMIB MOXKe Malbke Ha 9 % nepebiblllyBaTy BEJIMYUHY aHaJIOTYHOTO
MTOKa3HMKA T1i/i YyaC BUKOPUCTAHHS NajiMBa HAPTOBOro NOXoKeHH. OJHOYaCHO 3 LIUM iCHY€ MIMPOKUI Jiara3oH
€KCIIJIyaTalilHAX PE>KUMIB, 32 SIKUX MiABUIIEHHS IMTOMOI BUTPATH NaJMBA MiJ], 4aC BUKOPUCTAHHS NaJIUBHUX
cyMille, 1o CKIany SIKUX BXOJUTD IIAJIMBO 6i0JI0TiYHOr0 MOXOKEHHS, He niepesuiye 2,5...3,2 %. OntumanbHui
BMICT nasimBa 6i0JIOrYHOrO IOXO/KEHHS B MAJIMBHIN CyMillli (3a IKMM 3a6€311e4y€eThCS MaKCMMaJIbHE 30i/IbIIEHHS
€KOJIOTIYHOr0 Ta MiHiMasibHe 3HMKEHHSI EKOHOMIUHOTO KpUTEPiiB) 3HaxoAuThes B fiana3oHi 10...15 % Ta
BU3HAYAETHCS €KCIIEPUMEHTAJIbHO BiATIOBIIHO 1O 3a37ajerifib po3po6eHoi Ta MOro/i’KeHoi 3 KOHTPOJTIOIUYNMU
CTPYKTypaMU Te€xHOJIOrii. JloBeieHO, 1110 3a6€31e4eHHs eKCITyaTaliliHuX IOKa3HUKIB IM3€J1iB MOPCbKUX CYAEH Mif,
yac BUKOPUCTAHHS NajiMBa 6i0JI0TiYHOTO NOXOIKEHHSI M0JISITA€ HE JIMIe Y BU3HAYEHHi ONITUMAaJIbHOTO BMICTY
GionanuBa B CyMilli, ajsie TakoX y BU3HAYEHHi ONTUMaIbHUX Qa3 rnofadi nanusBHoi cymimmi. O6uiBa 3Ha4€HHS

3HAXOOATHCS EKCIIEPUMEHTAJIbHUM LIJIIXOM Ta 3aJIEXKATh Bi,H, XapPaKTEPUCTUK OU3ETIA.

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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IToBHE HafIMeHyBaHHﬂ IOPUIHUYHOL 0CO0H: OjieChKUil HalliOHAIbHUIT MOPCHKUI yHIBEPCUTET
Kopg 3a €IPIIOY: 01127777

Micue3HaxoaKeHHS: ByJl. MeuHikoBa, 6yz. 34, Opneca, 65029, Ykpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBriHHS: MiHicTrepcTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im's I1o-6aTbKOBI:
1. Binoycos €BreH BikropoBru4

2. Eugene V. Belousov



KBasigikamis: 1. 1. n., npodecop, 05.05.03

InenTudikarop ORCID ID: 0000-0001-8185-8209

JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPHUIHUYHOI 0COOH: XepCOHChKA IepPKaBHA MOPChKA aKafIEMist

Kopg 3a €IPIIOY: 35219930

Micue3HaxoaKeHHS: npocnekT Ymakosa, 6y7. 20, XepcoH, 73000, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

InenTudikarop ROR:

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI
TOJIOBH paju

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acigaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peecTpallilo HayKOBOi

OisIIBHOCTI

MirocoB Muxanno BareHTUHOBUY

MirocoB Muxaino BajeHTUHOBUY

Mapen Bosogumup BacuiboBuy

VKpIHTEI

FOpuenko TetsHa AHaToJiiBHA



