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1. Inceprarifine JOCTiIKEHHS CIIPSIMOBaHE Ha PO3B'SI3aHHS HAyKOBOIIPUKJIAHOTO 3aBIaHHS — BU3HAYAHHIO
ONTUMAJIbHUX PEXUMIB pOOOTH CUCTEM KEPYBaHHS BUITyCKHUMU ra3aMu (3 TOUKY 30py 3a6e3Ie4eHHs
MaKCHMMaJILHOTO 3HMKEHHSI KOHLIEHTPallii OKCHIiB a30Ty Ta cTabisisallii JOCArHyTOro 3Ha4€HHsI Ha PiBHi,
BiZJTOBiHOMY BUMOTaM, 1110 BUCYBAIOThCSI MDKHAPOOHUMMU KBaslipikalilHMMU TOBapUCTBAMU) IPU OJJHOYACHOMY
MiHIMaJIbHOMY 3HMKE€HHI €HEPreTUYHUX Ta €EKOHOMIYHMX [TOKA3HUKIB IBUTYHIB BHYTPIIIHBOTO 3TOPSIHHS CyIEH
PIYKOBOT0O Ta MOPCHKOTO TPAHCIIOPTY. ['0JIOBHOI0O MOTUBALLIEIO JOCIIIPKEHD € CbOTOJIEHHA HASBHICTD 3alIUTIiB
IIPAKTUKU: PO3B’s13aHHS 3aBAAHHS MiHiMi3alii emicii okcuiB a30Ty 3 BUILyCKHUMU ra3zaMy AU3eJIiB Cy[leH PiYKOBOrO
Ta MOPCBHKOTO TPAHCIIOPTY; HEOOXiNHICTh 3a6e31e4eHHs €KOJIOTiYHOI e(PeKTUBHOCTI MOPCHKOTO cynHa. ['oy10BHE
3aBJIaHHS1 HAYKOBOT'O IOCJIiIPKEHHS T10JITae y po3po0Olli Ta BUBHAYEHHI peXKUMIB eKCITyaTallii cucTeM KepyBaHHS
BUITyCKHMMU ra3aMy, 110 FapaHTyIOTh 3a0€3I1€4YE€HHS €KOJIOTIYHUX TOKA3HUKIB MOPCBKUX CYJIEH BiATIOBIIHO 10
BMMOT MDKHAPOJIHUX CTaHJAPTIB. [1J1s1 pO3B'sI3aHHSI FOJIOBHOTO 3aBIAHHS JOCIiKEHHS BUpIllleHi HACTYIIHi

IOTIOMiKHI 3aBIjaHHS: 1) BUBHAUEHHSI [ialla30Hy pOOOTH CUCTEMU PELUPKYJIsLii ra3iB, B IKOMY 3a6€3I1e4yeThCsl



MaKCHMMaJIbHE 3HIDKEHHS €Micii OKCUZIB a30Ty IIpY OJHOYACHOMY MiHiMaJbHOMY MiJiBUIIEHHI BUTPATU NAJINBA; 2)
BM3HAUEHHS KPUTEPIIO0 OLiHKY ePeKTUBHOCTI BUKOPHCTAHHS CUCTEMU PELIUPKYJISLil BUITyCKHUX rasis; 3)
BM3HAUEHHSI ONTUMAJIbHUX (3 TOUKHU 30pY 3a0€3I1€UeHHSs €KOJIOTIYHOCTI MOPCBKUX CYZIEH) PEXKUMIB MTePENyCcKy
BUITyCKHUX ra3iB; 4) aHasi3 3MiHM CTaTUYHUX Ta JUHAMIYHMX [IOKa3HUKIB POOOTH IM3€JIiB CYLEH PiYKOBOTO Ta
MOPCBHKOT'O TPAHCIIOPTY IIifJ, Yac MepemnycKy rasis. Y peayibTati po3B'si3aHHS [OJIOBHOTO Ta JOTIOMIKHUX 3aBIaHb
OTPUMAaHO HayKOBe I10JIOXKEHHSI: €KOJIOTTYHICTb eKCIITyaTallii MOPChKUX CyZieH 3a0e3I1e4y€eThCsl KOMIJIEKCHUM
KEPYBaHHSM BUIIYCKHUMU ra3aMy JBUTYHIB BHYTPIlIHbOTO 3rOPSIHHS LIJISIXOM BUKOPUCTAHHS CUCTEM ix
PELUPKYJISLii Ta IEPEIYCKY, [IPU LbOMY OIITUMAJIbHI €KCILTyaTalilHi PEKUMU IUX CUCTEM BU3HAYAIOTHCS
IIBUJIKICHUMU 200 HaBaHTaKyBJIbHUMU PeXXMaMu poboTy Au3estiB. HayKkoBe [10J105keHHs OO PyHTOBaHe
HayKOBUMM pe3yJIbTaTaMU: BIIEPIIE BCTAHOBJIEHO: *ONTUMAJbHUI (3 TOUKM 30PY MaKCUMaJIbHOT'O 3HIDKEHHSI eMicil
OKCH/IiB a30Ty, IPY MiHIMaJIbHOMY 3MEHIIEHHi €(PEKTUBHOI MTOTYKHOCTI i MiHIMa/IbHOMY MiIBULIEHH] TUTOMOI
edeKTUBHOI BUTPATH NaNMBa) [ialla30H peLUpPKYJILii BUITyCKHUX TasiB, sKiM € 12,5...15,5 % Ta B IKOMy
HiATPUMYETHCS CTEXiOMETPUYHE CIIiBBiIHOLIEHHS, 110 3abe3redye HaflifiHe caMo3aliiMaHHs 1aJIuBa; *KpUTepint
OLIiHKM €(PEKTUBHOCTI CUCTEMU PELUPKYJISILil BUITyCKHUX Ta3iB (3a KU AOLIIbHO IPUMMAaTH IO TIif
3aznesxHicTio NOX, 10 4,03B0JISl€ BUKOHYBATHU KiJIbKiCHE Ta SIKiCHE MTOPIBHAHHSA PEXXUMIB ii eKcIryararii;
*ONTUMAJIbHUH (3 TOYKHU 30PY OJIMXKYOTO 10 MaKCHMAaJIbHOT'O 3HKEHHSI eMicii OKCUIiB a30Ty 3 ONHOYACHUM
MiHIMasIbHUM 306i/IbLIIEHHSIM BUTPATHU [IaJIMBA) PEXKUM I1€PENYCKY BUIIYCKHUX rasiB, IKUM € 4...6 % Ta B IKOMYy
[OTEPeKAETbCSl BUHUKHEHHS TEIJIOBOI NePEHANPY>KEHOCTI Ta IOMIIKHUX SBUIL,; *MOXJIUBICTb BUKOPUCTAHHS
CHCTEMU IIePeIyCKy BUIIYCKHUX Ia3iB 00MeKyeTbCsl YaCTKOBUMU (Y IianazoHi MeHII HiXXK 55 % Bif HOMiHaibHOI
IIOTY>KHOCTI) pe>KMaMU HaBaHTaX€HHS Ta NifBuleHNMU (Y AianasoHi 6isbil HIK 9 %) peskuMaMu 1epenycky.
YIOCKOHAJIEHO METOAVKY BU3HAYEHHS KOHLEHTPALil OKCUAIB a30Ty Y BUIIYCKHUX Ia3ax, o BiIPi3HAETbCS Bif,
iCHYI0YMX MOXJIMBICTIO OL[iHKY iX BiTHOCHOTO 3Ha4€eHHS (I[0J0 MOTY>KHOCTI Ta 4acy poboTy AU3€eJs) 32 OCTaTOYHOIO
KOHIIEHTpAIli€10 KMCHIO Y BUITYCKHUX razax. OTprumMasa NojaablInii pO3BUTOK METOIMKA PO3MOLiIEHHS
HaBaHTaKE€HHSI MiX IapajiesbHO NPal0I0UYUMU JU3ESIMU 3 YPaxyBaHHSIM iX €KOJIOTYHMX [TOKa3HUKIB (BMiCTOM
OKCHUJIiB 30Ty y BUIyCKHUX ra3ax). [IpakTuuHe 3Ha4€HHsI OTPUMaHUX PE3YJIbTATIB I0JIAra€e Y HACTYITHOMY: *JIs1
OCHOBHUX €KCIUIyaTaliilHUX [ialla30HiB pOOOTU FOJIOBHUX Ta OMOMDKHUX JIBUTYHIB CyZieH PidKOBOTO Ta MOPCBHKOTO
TPaHCIIOPTY BCTAHOBJIEHO PEKUM POOOTU CUCTEM PeLMpPKYJIsLii/TiepernycKy BUIIYCKHUX Ia3iB, BAKOPUCTaHHS SIKOTO
IiABUIY€ €KOJIOTiYHY e(EeKTUBHICTb Cy/iHa 3 OJHOYACHUM MiHiMalbHUM (He 6isbll 5K 2,5...3,0 %-1M) BiIXUIE€HHIM
MOTY>KHOCTI Ta MONEPEKEHHIM TEIJIOBOI HANPY>KEHOCTI; *TEXHOJIOTiI0 KOMIJIEKCHOTO KePYBaHHS BUITYCKHUMU
razaMu JOLiJIbHO BUKOPUCTOBYBATH IIiJ] YaC CTAJIMX PEXXUMIB pOOOTH CYZHOBOTO MPOIYJIbCUBHOIO KOMILIIEKCY, a
pEeKOMeHAllil 010 BU3HAYEHHS ONITUMAJIBHUX PEKUMIB ii eKCIUTyaTtalii — I1iJ] 4ac NPOEeKTyBaHHS Ha HaJIarOI KEHHS
CHACTEM PeLMPKYJILii /TIepenycKy BUILYCKHUX raziB. Kiro4oBi cj10Ba: cyiHa piuKOBOrO Ta MOPCBKOTO TPAHCIIOPTY,
€KOJIOTIYHICThb, EMICisl OKCUIIB a30TYy, PELIUPKYJIALiA BUITYCKHUX Ta3iB, IEPEINYyCK BUITYCKHUX Ta3iB, KEPYBaHHA

BUITyCKHUMMU I'a3daMu.

2. The dissertation research is dedicated to the solution of a scientific and applied problem - definition of exhaust
gases control systems optimum modes (from the point of view of maintenance of the maximum decrease of
nitrogen oxides concentration and stabilization of the reached value at the level corresponding to the
requirements requested by the international qualification societies) at simultaneos minimal decrease of energy and
economic parameters of internal combustion engines of river and sea transport vessels. The main motivation for
research is the current availability of requests for practice: solving the problem of minimizing the emission of
nitrogen oxides from the exhaust gases of diesels of river and sea transport vessels; the need to ensure the
environmental efficiency of the seagoing vessel. The main task of the research is to develop and determine the
modes of operation of exhaust gases control systems that ensure the environmental parameters of ships in
accordance to international standards. To solve the main task of the study, the following auxiliary tasks are solved:
1) determination of the gas recirculation system operation range, which provides the maximum reduction of
nitrogen oxides emission while minimizing the increase of fuel consumption; 2) determination of the criterion for
evaluating the efficiency of the exhaust gas recirculation system; 3) determination of optimal (from the point of
view of ensuring the ecological compatibility of seagoing vessels) modes of exhaust gas bypass; 4) analysis of



changes in static and dynamic parameters of diesel engines of river and sea transport vessels during gas bypass. As
a result of solving the main and auxiliary tasks, a scientific position is obtained: the ecological compatibility of
marine vessels is ensured by integrated control of exhaust gases of internal combustion engines through using the
recirculation and bypass systems, herewith the optimal operating modes of these systems are determined by fast-
moving or by load conditions modes of diesels operation. The scientific position is substantiated by scientific
results: first installed: optimal (from the point of view of the maximum reduction of emission of nitrogen oxides, at
the minimum decrease of effective power and the minimum increase of the specific effective fuel consumption)
the range of recirculation of exhaust gases which is 12,5...15,5 % and in which the stoichiometric ratio is
maintained, that provides straight hypergolicity of the fuel; criterion for evaluating the efficiency of the exhaust
gas recirculation system (for which it is advisable to take the area as a function NOx, allowing a quantitative and
qualitative comparison of the modes of its operation; optimal (in terms of closer to the maximum reduction of
nitrogen oxides emissions with a simultaneous minimum increase in fuel consumption) mode of bypass of exhaust
gases, which is 4...6 % and which prevents the occurrence of thermal overvoltage and surges; the possibility of
using the exhaust bypass system is limited by partial (in the range of less than 55 % of rated power) load modes and
increased (in the range of more than 9 %) bypass modes. The method of determining the concentration of nitrogen
oxides in the exhaust gases has been improved, which differs from the existing ones by the possibility of estimating
their relative value (in terms of power and operating time of the diesel engine) by the final oxygen concentration in
the exhaust gases. The method of load distribution between parallel-running diesels taking into account their
ecological indicators (content of nitrogen oxides in exhaust gases) was further developed. The practical
significance of the results is as follows: for the main operating ranges of the main and auxiliary engines of river and
sea transport vessels the mode of operation of recirculation/exhaust gas transmission systems is established, the
use of which increases the ecological efficiency of the vessel with simultaneous minimum (not more than 2.5...3.0
%) power deviation and prevention of thermal stress; the technology of complex control of exhaust gases should
be used during steady-state operation of the ship's propulsion system, and recommendations for determining the
optimal modes of its operation - during the design for the installation of recirculation /bypass systems. Key words:
river and sea transport vessels, ecological compatibility, emission of nitrogen oxides, exhaust gas recirculation,
exhaust gas bypass, exhaust gas management.
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