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Tema gucepranii:
1. Teopiﬂ i IIpaKTHKa €EHEPTOIIEPETBOPEHHS Ha CyJHAX 3 MiHiMaabHO HEMHWHYYMMHN HE3BOPDOTHMMMU BTpATaMU

2. Theory and practice of energy conversion on ships with minimal inevitable irreversible losses

Pedepar:

1. Inceprarifine OOCTiIKEHHS CIIPSIMOBaHE Ha PO3B'SI3aHHS HAyKOBO-TIPUKJIAIHOI IPOOIeMU —
eHepropecypcosbepeskeHHs B IPONyJIbCUBHOMY KOMILJIEKC] TPaHCIIOPTHOTO cynHa Po3pobJieHi TeXHoIorii, 1110
3a0€31e4yI0Th YIIPaBJliHHI HE3BOPOTHUMU BTPAaTaMH 3a pisHUX yMOB ekciryaratii CITK MOpChKUX Ta pidyKOBUX
CyZeH. YIpaBiliHHS MiHIMaJbHO HEMUHYYMMU BTPATaMU €HEPrii Mifi 4ac 06€pTaIbHOTO PyXy KOHTAKTHUX BY3JIiB
CYJIHOBUX J13eJliB (30Kpema [1jis TPUOOJIOTiYHOI CUCTeMH KOJIIHYaCTHI Bajl — MAaCTUJIbHMI MaTepiajl — BKIAIuUII
[iAIMIIHKKA) 326€31€4eHO MifTPUMaHHSIM ONTHMaJIbHOTO TEPMiHY IIOIIOBHEHHSI CUCTEMU MallleHHs (KU Y CBOIO
4yepry BU3HAYAETHCS AUHAMIKOIO 3MiHU PEOJIOTIYHMX XapaKTepPUCTUK MACTUIA) Ta OJABAHHSIM 10 06'eMy CUCTEMU
MalleHHs (6e3nocepeiHbO Nepe] ABUTYHOM) IOBEPXHEBO-aKTUBHOI IIPUCA/IKU 3 ONITUMAJIbHOIO KOHLIEHTpPALLi€o
(sKa BU3Ha4YaeTHCA MONEPEAHIMU Ta60OPATOPHUMHU ONITUYHUMMU Ta TPUOOTEXHIYHMMU JOCTiIKEHHSAMM). YIIPABJIiHHS
MiHIMaJIbBHO HEMUHYYMMHY BTPaTaMHU IIif 4ac MOCTYNaJbHOIO PyXy KOHTAaKTHUX BY3JliB CyJJHOBUX AU3€J1iB MOPCbKHUX
Ta piYKOBUX 3aC006iB TPAaHCIOPTY (y TPUOOJIOTIUHIN crCTeMi TOPIIHEBE Kijlblie — MAaCTUIbHUI MaTtepian — BTyJKa

LMJIiHAPA) 34iMCHEHO UIJIIXOM JOAABaHHS B IWIIHIIPOBY CUCTEMY MallleHHSI I0BEPXHEBO-aKTUBHOI IIPHCaLIKU 3



OITHMMAaJIbHOIO KOHLEHTPALli€l0. YIIPaBiliHHA MiHIMaJIbHO HEMUHYYMMU BTPAaTaMU €HEPTii B yMOBaX BUCOKUX
IVHaMiYHUX HaBaHTakeHb (Y TPUOOJIOTIUHIN crCTeMi ITyH)Kep — MaCTUJIbHUE MaTepias — BTyJIKA [1aJIMBHOTO
HaCcoCy BUCOKOI'O TUCKY) JOCSITHYTO peasiizallielo B rpaHMYHUX Lapax [1ajJlBa OPi€HTOBAHOI CTPYKTYPU MOJIEKYJI 32
PaxyHOK JOJATKOBOIO HAHECEHHS HAa KOHTAKTYIO4i IOBEPXHi CTIMKOTrO Mapy OpraHiuHUX MOKPUTTIiB. BnpoBamKeHHs
pe3yJIbTaTiB AUCEPTALIHOTO AOCIiIKEHHSI HA MOPChKUX Ta PiYKOBUX CyJHAX CBi4nTh 1po 1,48...2,35-KpaTHe
3HIDKEHHS 3HOCY y BKa3aHUX TPUOOJIOriyHUX cucremax; 6,3...10,8 %-e 3HMKeHHs1 BUTpaTH MacTuja Ha BUTIAI;
1,3...2,5 %-€e 3HIKEeHHS IUTOMOI BUTpaTU nasnuBa; 3,9...14,7 %-e 3HKeHHsI IOTY>KHOCTI MeXaHiYHUX BTPAT, 10
cripusie 3HIKEHHIO dinancoBux Butpar Biz 100 mo 250 S /106y mij yac excrutyaTarii MOPChKUX CY/IEH Y
TepuTOpiaNbHUX Bogax Ykpainu ta Bix 200 mo 600 S/mo6y mif yac 3iiicHeHHsI TOAiGHOI eKcriTyaTaiii B
TEPUTOPiaIBHUX BOZAX KpaiH €Bporieiicbkoro Cowo3y ta CBiTOBOro okeaHy. Kio4oBi cy10Ba: CyHOBUN
IIPOIYJIbCUBHU KOMILJIEKC, MEXaHiuHi BTPaTH, CyLHOBUH [13€JIb, (PAHUYHNI 3MalllyBajIbHA AP, YIPaBJIiHHA

€HepreTUYHUMU BTPAaTaMU, MeXaHiuHMI KoedillieHT KOpUCHOI fji.

2. The dissertation research is aimed at solving an applied scientific problem - energy conservation in propulsion
systems of a transport vessel. Technologies have been developed that provide control over irreversible losses
under various operating conditions of the ship propulsion unit of sea and river vessels. The control of minimally
unavoidable energy losses during the rotational movement of the contact nodes of marine diesel engines (in
particular for the tribological system ‘the crankshaft - lubricant - bearing shell’) is ensured by maintaining the
optimal term of replenishment of the lubrication system (which, in turn, is determined by the dynamics of changes
in the rheological characteristics of the oil) and adding into the volume of the lubrication system (directly in front
of the engine) of an optimum concentration surfactant (which is determined by preliminarily laboratory optical
and tribological researches). The minimally unavoidable losses during the forward motion of the contact nodes of
marine diesel engines on sea and river vessels (in the tribological system ‘the piston ring - lubricant - cylinder
liner’) are controlled by adding an optimum concentration surfactant to the cylinder lubrication system. The
control of minimally unavoidable energy losses under high dynamic loads (in the tribological system ‘the plunger -
lubricants - high pressure fuel pump liner’) is achieved by implementing an oriented molecular structure in the
fuel boundary layers due to the additional application of a stable layer of organic coatings on the contact surfaces.
The implementation of the results of the dissertation research on sea and river vessels indicates 1.48...2.35-fold
wear reduction in the above mentioned tribological systems; 6.3...10.8 % reduction in burning oil consumption;
1.3...2.5 % reduction in specific fuel consumption; 3.9...14.7 % reduction in the power of mechanical losses, which
helps to reduce financial costs from 100 to 250 S /day for the operation of sea vessels in the territorial waters of
Ukraine and from 200 to 600 $/day for such operations in territorial waters of the countries of the European
Union and the World Ocean. Key words: ship propulsion unit, mechanical losses, marine diesel, boundary
lubricating layer, control over energy losses, mechanical efficiency.
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