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€HepreTUYHi yCTaHOBKU. — HaljioHanpHUI yHiBepcUTeT KopabsebynyBaHHs iMeHi agmipasa MakapoBa. — MUKOJIaiB,

2021. Juceprauis MpucBsYeHa BUPIIIEHHIO BayKJIMBOI HAyKOBO-IIPUKJIaIHOI IPO6IeMU MifBUIIEeHHS e(eKTUBHOCTI

BHMKOPHCTaHHS €HEPreTUYHOT0 I0TEeHIlially CTUCHYTOrO PO60YOro Tijla LIJISIXOM pallioHaJIbHOI opraHizalii po6o4oro

MIpoLieCy ePETBOPEHHS MOTEHLIMHOI eHEPrii B MeXaHiUHy poOoTy, a caMme 3a6e3MeyeHHsIM 306i/IbIIEeHHS [TOBHOTU



PO3IIMPEHHS, 3SMEHIIEHHSIM 3BOPOTHOTO CTUCHEHHSI Ta Fa30HAMIYHMX BTPAT pOOOYOro Tijla y MaMHAX 06'€MHOI
Iii B eHepreTHYHUX YCTaHOBKaX Ha ix 6a3i. 3a pe3ysyipTaTaMu IIPOBEAEHNX HAYKOBO-TEXHIYHUX JOCIIiIKEHb
PO3p006JI€HO KOHLEILIO MiJIBUIeHHS €PeKTUBHOCTI IepeTBOPEHHSI HU3bKOIIOTEHLIIHOI €Heprii CTUCHYTOTrO
po604oro Tisla y MEXaHiYHy poOOTy MalIMH 00'€MHOI [Iii IIJIIXOM ITO€JHAHHS [IepeBar opratisallii po6o4oro
npolecy poTaliliHUX Ta NOPIIHEBUX JABUTYHIB, a caMe 3a0€3MeYeHHSIM PETryJII0BaHHS TOYATKY I TPUBAJIOCTI
IIpolLiecy HallOBHEHHS], 301/IbLIEeHHSIM TOBHOTU PO3LIMPEHHS POOOYOTO Tijla Ta 3HWKEHHSIM MEPTBOro 00’eMy i
ra3olMHaMiuyHUX BTpaT NpY ra3000MiHi, 110 peasnizyeTbCsl 32 PaXyHOK 3aCTOCYBaHHSI HOBUX KOHCTPYKTHMBHUX pillleHb
MEXaHi3My pyXy i ra3000MiHy y BUTJIS] MAPHIPHO-KYJIaYKOBOrO MeXaHi3My pyxy. Lle nano 3Mory 3MeHIIUTU
nuToMy Macy Ha 17...50 %, 36ibIIUTY BifHOIEHHS IIyCKOBOIO KPYyTHOIO MOMEHTY 10 HOMiHaJIbHOTO Ha 11 %,
3MEHUIUTU IUTOMY BUTpaTy poboyoro Tisa Ha 15...24 % y NopiBHSHHI i3 cepillHUMU IOPIIHEBUMU MallMHAMU
00’eMHOI [Iii i3 30/I0THUKOBUM Ia30pO3I10MiJIOM Ta KPUBOIIMITHO-MIATYHHUM MeXaHi3MOM pyxy. HaykoBe 3Hau€HHS
OTPMMAaHMX PE3YJIbTATIB I10JISATA€ Y PO3BUTKY OCHOB Ta PUHLMUIIIB I1€PETBOPEHHS HU3LKOIIOTEHLIIMHOI eHeprii
CTHCHYTOI'O POGOYOTO Tijla B MEXaHiUHy poOOTY 32 paxyHOK I1O€JHaHHS 0COOJIMBOCTEH i IlepeBar opraHisatiii
po604O0ro Npolecy pisHUX TUIIIB JBUTYHIB, 1[0 € TEOPETUYHOIO 633010 17151 peasisalii KoHLeNLii migBUILeHHS
edexTUBHOCTI MaKUH 06'€MHOI Aii. [IpakTUYHe 3HaY€HHSI BUKOHAHOI POOGOTH [10-JIIra€ B HOBUX PO3POOJIEHHUX i
HayKOBO-OOI'PYHTOBAaHUX OCHOBAaX IIPOEKTYBaHHS Ta CTBOPEHHS BUCOKOEe(EKTUBHUX POTOPHO-TIOPIIHEBUX ABUTYHIB
00'eMHOI [iii i3 apHipHO-KYyJIaUKOBUM MEXaHi3MOM PYXY, @ TAKOK €HEPreTUYHMX YCTAaHOBOK Pi3HOTO IPU3HAYEHHS
Ha ix 6asi, 1[0 Ma€ iCTOTHEe 3HaY€HHs! [1711 PO3BUTKY [IPOMUCJIOBOCTL. OTpUMaHi pe3yabTaTu € TEOPETUYHOIO
OCHOBOIO [TOJIAJIBIINX HAYKOBUX JOCJIiIKEHDb Pi3HUX €HepreTUYHUX YCTAaHOBOK Ha 6a3i pOTOPHO-TIOPLUIHEBUX
IBUT'YHIB, TEXHIYHOI'O BLOCKOHAJIEHHS Ta MiJiBUIIEeHHS eHeproedeKTUBHOCTI, a po3po0JieHi 3arajibHi OCHOBU
KOHCTPYIOBaHHSI POTOPHO-TIOPIIHEBUX JIBUT'YHIB 1al0Th MO>KJIMBICTb CTBOPEHHSI BUCOKOE€(EKTUBHUX ABUTYHIB

PIi3HOrO LJIbOBOIO NPU3HAYEHHS.

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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