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Pedepar:

1. Incepraist Ha 3000YTTSI HAYKOBOTO CTYyIIEHS JOKTOpa TEXHIYHUX HayK 3a creuianpHicTio 05.05.03 - 1BUryHu Ta
€HepreTyyHi ycTaHOBKU. — HaljioHanbHMI yHiBEpCUTET KOpabsieOyiyBaHHs iMeHi anMipana Makaposa. - Mukosais,
2021. Juceprauis NpUCBSY€HA BUPIIEHHIO BAKJIMBOI HAYKOBO-TIPUKJIAIHOI IPO6JIEeMU MiJBUIIEHHS €(PEKTUBHOCTI
BHUKOPHCTaHHS €HePreTUYHOr0 OTeHIialy CTUCHYTOr0 POG0YOTo Tijla IJISIXOM pallioHaJIbHOI opraHizalii po6o4oro
IIpoliecy epeTBOPEeHHs IOTeHLINHOI eHeprii B MexaHiuHy poboTy, a came 3abe3led4eHHsIM 361/1blIeHHs] IOBHOTU
PO3LIUPEHHS, 3MEHIIEHHSIM 3BOPOTHOTO CTUCHEHHS Ta Ta30[MHAMIYHUX BTPAT poO04Oro Tijla y MalIMHAx 06'€MHOI
Iii B eHepreTMYHMX YCTAHOBKAX Ha ix 6asi. 3a pe3ysbTaTamMu IPOBEAEHUX HAYKOBO-TEXHIYHUX JOCIIiIPKEHb

PO3p006JIEHO KOHLEILIO MiIBUIeHHS €PeKTUBHOCTI IIepeTBOPEHHS HU3bKOIIOTEHLIHOI eHeprii CTUCHYTOTrO



pobodoro Tisia y MexaHiYHy poO60Ty MalinH 06'€MHOI [Iii IJISIXOM ITO€JHAHHS ITepeBar opraHisaiii po6o4oro
npolecy poTaliliHUX Ta MOPIIHEBUX JABUTYHIB, a caMe 3a0e3MeYeHHSIM PETyII0BaHHS [TOYATKY I TPUBAJIOCTI
IIpoLieCy HallOBHEHHS], 3061/1bLIE€HHSIM TOBHOTYU PO3LIMPEHHS POOOYOTO Tijla Ta 3HWKEHHSIM MEPTBOro 00’eMy i
ra3olMHaMiuyHUX BTpAT NIpY ra3000MiHi, 10 peasnizyeTbCsl 32 PaXyHOK 3aCTOCYBaHHSI HOBUX KOHCTPYKTHMBHUX PillleHb
MEXaHi3My pyXy i ra3000MiHy y BUTJISAi IAPHIPHO-KYJIaYKOBOTO MeXaHi3My pyxy. Lle 1ano 3Mory 3MeHIIUTH
nuToMy mMacy Ha 17...50 %, 36ibIINTY BiHOIEHHS IyCKOBOI'O KPYyTHOIO MOMEHTY 10 HOMiHaJIbHOTO Ha 11 %,
3MEHIUIUTU IUTOMY BUTpaTy pobo4oro Tina Ha 15...24 % y NOpiBHSHHI i3 cepillHUMU OPIIHEBUMU MaIIMHAMU
00’eMHOI [Iii i3 30/I0THUKOBUM Ia30pO3I10JiIOM Ta KPUBOIIMITHO-MIATYHHUM MeXaHi3MOM pyxy. HaykoBe 3Hau€HHS
OTPUMAaHMX PE3YJIbTATIB MOJISITAa€ Y PO3BUTKY OCHOB Ta IPUHLMIIIB IEPETBOPEHHS HU3bKOIIOTEHIIIMHOI €Heprii
CTHCHYTOI'O POGOYOTO Tijla B MEXaHIUHy POOOTY 32 paxyHOK I1O€IHaHHS 0COOJIMBOCTEH i lepeBar opraHisariii
po6040ro NpoLecy pisHUX TUIIB JBUTYHIB, 1[0 € TEOPETUYHOIO 633010 [J1s1 peasisalii KOHLeNLii MiABUIeHHS
edexTUBHOCTI MaKH 06'€MHOI Aii. [IpakTUYHe 3HaY€HHSI BUKOHAHOI POOOTH [10-JIIra€e B HOBUX PO3PO0OJIEHHUX i
HAyKOBO-O6I'PYHTOBAaHMX OCHOBAX IIPOEKTYBAHHS Ta CTBOPEHHS BUCOKOE(PEKTUBHUX POTOPHO-TIOPLUIHEBUX JIBUTYHIB
00'eMHOI [iii i3 MapHipHO-KYyJIaUKOBUM MEXaHi3MOM PYXY, @ TAKOK €HEPreTUYHMX YCTAaHOBOK Pi3HOTO NPU3HAYEHHS
Ha ix 6a3si, 1[0 Ma€ iCTOTHEe 3HaY€HHS [1JI1 PO3BUTKY [IPOMUCJIOBOCT. OTpUMaHi pe3yabTaTu € TEOPETUYHOIO
OCHOBOIO [TOJIAJIBIINX HAYKOBUX JOCJIiIKEHDb Pi3HUX €HePreTUYHUX YCTAHOBOK Ha 6a3i pPOTOPHO-TIOPLUIHEBUX
IBUT'YHIB, TEXHIYHOI'O BL,OCKOHAJIEHHS Ta MiJIBUIIEHHS eHeproedeKTUBHOCTI, a po3po0JieHi 3arajabHi OCHOBU
KOHCTPYIOBaHHSI POTOPHO-TIOPIIHEBUX JIBUTYHIB 1al0Th MO>KJIMBICTbh CTBOPEHHSI BUCOKOE€(EKTUBHUX JABUTYHIB

Pi3HOTO LJILOBOTO MPU3HAYEHHS.

2. A thesis for the degree of Doctor of Technical Sciences in specialty 05.05.03 - Engines and Power Plants. -
Admiral Makarov National University of Shipbuilding, Ministry of Education and Science of Ukraine, Mykolaiv, 2021.
The dissertation is devoted to the solution of an important scientific and applied problem of increasing the
efficiency of using the energy potential of compressed working fluid by rational organization of the working
process of potential energy converting into mechanical work, namely, ensuring the increase in the expansion
completeness, reducing the reverse compression and gas-dynamic losses of the working fluid in the volumetric
machines in power plants based on them. In the course of the study, the analysis and systematization of the design
features, the principle of operation and the areas of application of various types of serial machines of volumetric
and dynamic action, as well as possible alternative ma-chines of volumetric action and constructive ideological
solutions in them were carried out. A number of operational advantages and disadvantages of their use in various
industries are highlighted. An experimental power plant was developed on the basis of a prototype of a rotary-
piston positive displacement engine with hinge-cam motion mechanism, as well as a re-search program. The
regularities of changes in the energy and economic indicators of the operation of a rotary-piston engine with
hinge-cam motion mechanism were experimentally determined, and the effect on them of the operating
parameters of the engine (speed and working pressure) and regulation of the duration of the filling process was
investigated. A mathematical model has been developed for calculating the working cycle of a rotary piston
positive displacement engine with hinge-cam motion mechanism, which involves taking into account the influence
of the features of the combination of the advantages of organizing the working process of rotary and piston
engines due to the design of the movement and gas exchange mechanism. The analysis and generalization of the
results of the study of the efficiency of using positive displacement rotary-piston engines with hinge-cam motion
mechanism in existing and prospective power plants for various purposes are carried out. Based on the results of
scientific and technical research, a concept has been developed to improve the efficiency of converting low-
potential energy of a compressed working fluid into mechanical work of positive displacement machines by
combining the advantages of organizing the working process of rotary and reciprocating engines, namely by
ensuring regulation of the beginning and duration of the filling process, increasing the completeness of expansion
of the working fluid and a decrease in dead volume and gas-dynamic losses during gas exchange, which is realized
through the use of new design solutions for the movement and gas exchange mechanism in the form of hinge-cam
motion mechanism. This made it possible to reduce the specific gravity by 17...50 %, increase the ratio of the
starting torque to the nominal torque by 11 %, and reduce the specific consumption of the working fluid by 15...24



% compared to serial piston displacement machines with spool valve timing and crank connecting rod motion
mechanism. The scientific significance of the obtained results lies in the development of the foundations and
principles of converting low-potential energy of the compressed working fluid into mechanical work by combining
the features and advantages of organizing the working process of various types of engines, which is the theoretical
basis for implementing the concept of increasing the efficiency of volumetric machines. The practical significance
lies in the newly developed and scientifically grounded foundations for the design and creation of highly efficient
rotary-piston positive displacement engines with hinge-cam motion mechanism, as well as power plants for
various purposes based on them, which is essential for the development of industry. The results obtained are the
theoretical basis for further scientific research of various power plants based on rotary piston engines, technical
improvement and energy efficiency increase, and the developed general foundations for the design of rotary
piston engines make it possible to create highly efficient engines for various purposes.
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