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Kyponsitauk O. A. 3a0e3neueHHsl €KOJOTIYHOCTI eKCIUTyaTallii MOPCHKUX
cyneH. — Kpamigikaiiitna HaykoBa mpaiis Ha IIpaBax PyKOIHCY.

Jucepramiss Ha 3m00yTTS HAYKOBOTO CTymHeHs JokTopa (imocodii 3a
crietiayipHicTIO 271 — PiukoBUH Ta MOPCHKUH TpaHCHOPT (Tany3b 3HaHb 27 —
Tpancnopt). — HamionaneHauii yHiBepcuteT «Opechka MOpPCHhKa aKageMisDy

MiHictepcTBa OCBITH 1 Hayku Ykpainu, Ogeca, 2020.

HuceprartiiiHe  JOCHIPKEHHST CHPSMOBAaHE HAa PO3B’SI3aHHA  HAyKOBO-
NPUKIAJHOTO 3aBIaHHS — BHU3HAYaHHS ONTUMAJIbHUX PEXHUMIB POOOTH CHCTEM
KEpyBaHHsI BUIYCKHHMH ra3aMu (3 TOUKY 30py 3a0€3MEUYEeHHS MaKCHUMAaJIbHOTO
3HM)KEHHSI KOHLIEHTpalli OKCUIB a30Ty Ta cTaOuII3allli JTOCATHYTOrO 3HaYEHHS Ha
piBHI, BIJIMTOBITHOMY BHUMOTaM, 10 BHCYBAIOTHCS MDKHApOHUMH
KBaM(piKALITHUMU TOBapUCTBAMH) MPU OJTHOYACHOMY MIHIMAJIbHOMY 3HUKEHHI
EHEPreTHYHUX Ta E€KOHOMIYHUX MOKA3HMKIB JIBUTYHIB BHYTPIIIHBOTO 3TOPSHHSA
CYJEH pPIYKOBOT'O Ta MOPCHKOI'O TPAHCIIOPTY.

['ojIOBHOIO MOTHBAIIEIO JOCIIIKEHL € CHOrOJIEHHA HAsABHICTH 3aIUTIB
NPAKTUKH:

pO3B’sA3aHHsl 3aBJAHHS MiHIMI3allll eMicii OKCHJIB a30Ty 3 BUIYCKHHUMH
razaMu JU3€eJIiB CyIeH pIYKOBOT'O Ta MOPCHKOTO TPAHCIIOPTY;

HEOOX1THICTh 320€3MeUCHHS €KOJOT1YHOI €(pEKTHBHOCTI MOPCHKOTO CYJIHA.

I'osioBHe 3aBIaHHSI HAYKOBOIO [OCJiJUKEHHSI TOJsrae y po3poOIl Ta
BU3HAUEHHI PEXHUMIB €KCIUTyaTallil CUCTeM KEpYBaHHS BUITyCKHUMH Ta3aMH, IO
rapaHTyIOTh 3a0€3MEUYCHHs €KOJOTIYHUX MOKA3HUKIB MOPCHKHUX CYJICH BiJIIOBITHO
JI0 BUMOT MIP)KHApPOJIHUX CTaHAApTIB.

Jlst po3B’si3aHHSA TOJIOBHOTO 3aBJAaHHS JOCIIDKCHHSI BUPINMICHI HACTYITHI

JXOMOMIKHI 3aBIAHHSA.



1) BU3HAa4YeHHS Mianma3oHy POOOTH CHUCTEMHU PEUUPKYJSAIMil Tas3iB, B SKOMY
3a0e3MeuyeThCsl MAaKCUMAaJIbHE 3HUKEHHS eMICli OKCHIB a30Ty MPHU OJIHOYACHOMY
MiHIMaJbHOMY IT1IBUIIEHH1 BUTPATH NAJINBA;

2) BU3HAUCHHS KPUTEPII0 OI[IHKM E(PEKTHBHOCTI BUKOPUCTAHHS CHCTEMHU
PELMPKYJIALIT BUITYCKHUX Ta3iB,;

3) BU3HAUCHHS ONTHUMAJIBHUX (3 TOYKM 30py 3a0€3MEUeHHSI E€KOJIOTi4HOCTI
MOPCBHKHUX CYJIEH) PEKUMIB MEPEIyCKy BUITYCKHUX Ta3iB;

4) aHaymi3 3MiHM CTaTHYHUX Ta JUHAMIYHHX TIOKa3HUKIB pOOOTH JIHM3EIIiB
CYJIEH PIYKOBOT'0 Ta MOPCHKOI'0 TPAHCIIOPTY i/l YacC NEPEMyCKy Ira3iB.

VY pesynbrari po3B’A3aHHS TOJOBHOIO Ta JOMOMDKHHMX 3aBJaHb OTPUMAHO
HAYKOBEe  IOJIOKEHHS:  CKOJIOTIYHICTh  €KCIUTyaTalli MOpPCBKHUX  CyAEH
3a0e3MeYy€eThCsl KOMIUIEKCHUM KEpPYBaHHSM BMIIyCKHUMH Ta3aMd JIBUTYHIB
BHYTPILIIHBOTO 3TOPSHHS LUISIXOM BHUKOPUCTaHHS CHCTEM iX PEUUpPKYJALli Ta
MEepenycKy, MpU LbOMY ONTHMAJIbHI €KCIUTyaTaliiHI PEXUMH I[MX CHUCTEM
BU3HAUYAIOTHCA IIBUJAKICHUMHM a00 HaBaHTa)XXyBaJIbHUMH pPEXKUMaMU pOOOTH
JIU3EIIIB.

HayxoBe nosioxeHHs1 OOTpYHTOBAHE HAYKOBMMH Pe3yJIbTATAMMU:

BIlepIIEe BCTAHOBJICHO:

®ONTUMAJILHUN (3 TOYKH 30py MaKCHUMAJIbHOTO 3HWKEHHS €MiCli OKCHIIB
a30Ty, MPU MIHIMaJIbHOMY 3MEHUIEHH] €()EeKTHUBHOI MOTY>XKHOCTI 1 MIHIMAJIbHOMY
MIJBUIIEHHI TUTOMOI €(EeKTHUBHOI BHUTpATH MalvBa) MAiama3oH PEnupKyJISIil
BUMYCKHUX Tra3iB, skiMm € 12,5...155% Ta B SKOMYy HIATPUMYETHCS
CTEXIOMETPUYHE CITIBBIJHOIICHHA, M0 3a0e3nedyye HajiiiHe caMo3aliMaHHS
NajanBa;

eKpUTEPIN OIIHKN €()EKTHBHOCTI CUCTEMH PEIUPKYJIALIi BUITYCKHUX Ta3iB (3a
AKUM JOLIIGHO IMPUAMATH IUIONLY Il 3aJIEKHICTIO NG\ mo 103BOMIsE
BUKOHYBATH KUIbKICHE Ta SIKICHE TIOPIBHSIHHS PEKUMIB 11 eKCIUTyaTarlii;

®ONTUMAILHUN (3 TOYKK 30py OJMKYOro A0 MaKCHUMAaJbHOTO 3HIKCHHS

emicli OKCUIB a30Ty 3 OJJHOYACHUM MIHIMAJILHUM 301TBIIICHHSM BUTPATH TATNBA)



PEXHM TEPENyCKy BUITYCKHHUX Ta3iB, SIKUM € 4...6 % Ta B IKOMY MONIEPEIKAETHCS
BUHUKHEHHS TEIJIOBOI MEPEHANPYKEHOCTI Ta MOMITaXKHUX SIBUILL;

®MOXJIMBICTh BUKOPUCTAHHA CHCTEMU TMEpPENyCcKy BHUIIYCKHUX Ta3iB
OoOMeXyeThcsl YacTKOBUMH (y Jiama3oHi MeHm HDK 55 % Big HOMIHAJIBHOL
MOTY)KHOCT1) p&KMMaMH HaBaHTAXEHHS Ta MiABUIIEHUMHU (Y J1arma3oH1 OUIbII HIK
9 %) pexxuMaMu TepenycKy.

Y10CKOHA/IEHO METOIUKY BHM3HAUYEHHS KOHIIGHTpAIlii OKCHUIIB a30Ty ¥y
BUINYCKHUX Ta3ax, IO BIAPIZHAETHCA B ICHYIOUMX MOXJIMBICTIO OIIIHKH iX
BIJIHOCHOTO 3Ha4€HHs (111070 MOTY>KHOCTI Ta Yyacy poOOTy Iu3eisi) 3a OCTATOYHOIO
KOHIIEHTPAIIEI0 KUCHIO Y BUITYCKHUX ra3ax.

Otpumajia mogajabIIMii PO3BUTOK METOJMKA PO3IMOJUICHHS HaBaHTAKCHHS
MDK TapajeilbHO TMPAIIOIYAMH JTU3CISIMH 3 ypaxXyBaHHSAM iX EKOJIOT1YHHUX
MOKa3HUKIB (BMICTOM OKCH/JIIB 30Ty y BUITYCKHUX Ta3ax).

IIpakTH4YHe 3HAYEHHS] OTPUMAHHUX PE3YJIBTATIB MOJIATAE Y HACTYITHOMY:

®/[Ji1 OCHOBHUX €KCIUTyaTal[lMHUX Jlana3oHiB poOOTH TOJOBHUX Ta
JIOTIOMDKHUX JIBUTYHIB CYJIEH PIYKOBOTO T4 MOPCHKOTO TPAHCIOPTY BCTAHOBJICHO
peXUM pOOOTH CUCTEM PELUPKYIIALII/TIEPENyCKy BUITYCKHUX T'a3iB, BUKOPUCTAHHS
SKOT'0 MIABUIILYE €KOJIOTIYHY €(EKTUBHICTh CyJJHA 3 OAHOYACHUM MIHIMAJIbHUM (HE
OubiI K 2,5...3,0 %-uM) BIIXWICHHSIM MOTYXHOCTI Ta MOMEPEKEHHSIM TETIOBOT
HaIPY>KEHOCTI;

®TCXHOJIOTII0 KOMIUICKCHOTO KEpyBaHHS BUIYCKHUMH Ta3aMd JOILIGHO
BUKOPUCTOBYBATH 1]l YaC CTAJIMX PEKUMIB POOOTH CYIHOBOTO MPOIMYJIbCUBHOTO
KOMIUIEKCY, a pPEKOMEHJallli 1100 BU3HAYEHHS ONTUMAJIbHUX PEXKUMIB Il
eKCIUTyaTarii — TiJ Yac TPOCKTYBaHHS Ha  HAJArOJDKEHHS  CHUCTEM
PEeLMPKYIISILIT/IEpenyCcKy BUITYCKHHUX Ta3iB.

KarouoBi ciaoBa: cyaHa  pIUKOBOrO Ta  MOPCBKOIO — TPAHCHOPTY,
€KOJIOTIYHICTh, E€MICISl OKCUIIB a30Ty, PEUUPKYJIAIis BUIIYCKHUX Ta3iB, MMEpenycK

BUITYCKHHX Ta3iB, KEPYBAHHS BUITYCKHUMHU ra3aMH.



Cnmcok ony0JIikOBaHMX NMPalb 3a TEMOIK AUCepPTALil
CratTi y HayKOBHX (haXxOBHUX BUAAHHSIX YKpaiHH (1[0 BXOJSATH 0 MepeiKy
HayKOBUX (DaxOBUX BHJIaHb Y KpaiHH, siki pekoMeHaoBani MOH VYkpainu ans
nmyOuikaiii pe3yabTaTiB AUCePTaLiiHUX POOIT HA 3100YTTA HAYKOBUX CTYTICHIB
JIOKTOpA 1 KaH/IKJ1aTa HayK):

1. KyponsitHuk A. A. CHUXEHHE DMHUCCUM OKCHJIOB a30Ta CYIOBBIX JU3EIICH
METOJIOM Teperrycka BBIMYCKHBIX Ta3oB / A. A. Kyponstauk // Bicauk Opechk.
Ha1l. Mop. yH-Ty. — 2018. — Bum. 4(57). — C. 98-108.

2. Kuropyatnyk O. A. The use of bypass exhaust gases to ensure the
environmental performance of marine diesel engines / O. A. Kuropyatnyk //
CynHOBI eHepreTHyHI YCTAaHOBKH : HayK.-TexH. 30. — 2018. — Bum. 38. — C. 217-
2217.

3. KyporsitHuk A. A. YrpaBieHue BBITYCKHBIMU Ta3aMH CYIOBBIX JU3elei
JUTIsl o0ecriedeHust skonorudeckux nokasareneit / A. A. Kyponsaruauk, C. B. Carun
// ABTOMaTHU3alus CyI0BBIX TEXHUYECKHUX CPEJICTB : Hay4.-TexH. cOopHuk. — 2018.
— Bem. 24. — C. 72-80.

4. Carun C. B. OnTtumuzanusi pexuMoB  pabOThl  CHCTEMBbl  IEpenycka
BBITYCKHBIX Ta30B CYJOBBIX cpeaHeoOopoTHeix guseneir / C. B. Carun,
A. A. KyponiatHuk // ABTOMaTu3alus CyJOBbIX TEXHHYECKHUX CPEACTB : Hayd. -
texdH. ¢0. — 2019. — Bem. 25. — Onecca : HY «OMA». — C. 79-89. DOI:
10.31653/1819-3293-2019-1-25-79-89.

5. KypomsitHuk A. A. KoMIJlekcHass ~ OIIEHKAa ~ PEXUMOB  OKCIUTyaTalluu
CHUCTEMBl PEUUPKYJALNUN BBIMYCKHBIX Ta30B CYIOBBIX jam3enedd // BicHuk
OpechKoro HalioOHAJIBHOIO MOPCHKOTO yHiBepcuTeTy : 30. Hayk. npaib. — 2020. —
Ne 1(61). — C. 106-120. DOI : 10.47049/2226-1893-2020-1-106-120.

6. KyporsitHuk A. A. KomriekcHoe — ynpaBji€HHE  BBITYCKHBIMH — ra3aMu
CYIOBBIX IH3€Niel Kak crmocod obOecredeHus] WX JKOJOTHYECKUX IMOKaszaTeseH
pa6otel / A. A. Kyporstauk // BicHuk OaechbKOro HaiiOHaJIbHOIO MOPCHKOTO
yHiBepcuTery : 30. Hayk. mpaip, 2020. — Ne2(62). — C. 142-159. DOI
10.47049/2226-1893-2020-2-142-1509.



CratTTi B 1HO3€MHUX BUJAHHSX, K1 BXOJATH 10 MDKHAPOIHUX HAYKOMETPUYHUX 0a3
nanux Scopus ta Web of Science:

7.5agin S. V. The Use of Exhaust Gas Recirculation for Ensuring the
Environmental Performance of Marine Diesel Engines / S.V.Sagin,
O. A. Kuropyatnyk // OUR SEA : International Journal of Maritime Science &
Technology. — 2018. — Vol. 65. — Ne 2. — P. 78-86. doi.org/10.17818/NM/2018/2.3.

8. Kuropyatnyk O. A. Exhaust Gas Recirculation as a Major Technique
Designed to Reduce NOx Emissions from Marine Diesel Engines /
O. A. Kuropyatnyk, S. V. Sagin // OUR SEA : International Journal of Maritime
Science & Technology. - 2019. - Vol.66. - Iss.1. - P.1-9
https://doi.org/10.17818/NM/2019/1.1.

CrarTi B IHIIUX 1HO3EMHUX BUIAHHIX:

9. Sagin S. V. Application of the system of recirculation of exhaust gases for
the reduction of the concentration of nitric oxides in the exhaust gases of the ship
diesels / S. V. Sagin, A. A. Kuropyatnik // American Scientific Journal. — 2017. —
No 15, —Iss. 2. — P. 67-71.

10. 3a0noukuii 1O. B. I1oBritienne TOILUTUBHOM SKOHOMHUYHOCTH 51
AKOJIOTMYECKUX TapaMeTpOB paldOThl CYJIOBBIX JU3EJIEH NpPH HUCIOIb30BaHUU
npucanok k toruBy / FO. B. 3a0monkuii, A. A. Kyporsithuk // Austria-science. —
2017. — Ne 2.— C. 83-88.

11. Kuropyatnyk O. A. Reduction of NO, emission in the exhaust gases of
low-speed marine diesel engines / O. A. Kuropyatnyk // Austrian Journal of
Technical and Natural Sciences, Vienna-2018. — Ne 7-8 (July-August). — P. 37-42.
doi.org/10.29013/AJT-18-7.8-37-42.

12. Kyponsitauk A. A. CHIDKEHHE  KOHIIGHTpAaIllud  OKCHJIOB  a30Ta B
BBIMYCKHBIX Ta3ax cynoBbeix musened / A. A. Kypomstauk //  Universum:

Texuuueckue Hayku. — 2018. — Boim. 3(48). — C. 63-66.
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13. Kuropyatnyk O. A. Ensuring environmental performance indicators of
marine diesel engines / O. A. Kuropyatnyk // Materials of the International
Conference “Scientific research of the SCO countries: synergy and integration”.
Part 1. August 31, 2019. Beijing, PRC. — P. 146-153. DOI. 10.34660/INF.
2019.15.36259

14. Kuropyatnyk O. A. Selection of optimal operating modes of exhaust gas
recirculation system for marine low-speed diesel engines / O. A. Kuropyatnyk //
Materials of the International Conference “Process Management and Scientific
Developments” (Birmingham, United Kingdom, January 16, 2020. Part 4). —
P. 203-211. DOI. 10.34660/INF.2020.4.52992.

15. Kuropyatnyk O. A. Reducing the emission of nitrogen oxides from
marine diesel engines / O. A. Kuropyatnyk // Materials of the International
Conference “Scientific research of the SCO countries: synergy and integration
January 25, 2020. Part 2. Beijing, PRC. — P.154-160. DOI. 10.34660/INF.
2020.24.53689.

16. Kyponsitauk A. A. ObGecniedeHre SKOJOTUYECKUX TTOKa3aTene paboThI
CyJIOBOM  DHEPreTUYECKOM  YCTAHOBKM  MPH  HUCIOJb30BAHUU  CUCTEMBI
PEIUPKYJISIMN BBIMYCKHBIX Ta3oB au3ens // Universum: TexHUYecKue HAyKHU :
AJIEKTPOH. HayYH. KYPH. — 2020. — Ne 4(73). URL.:
http://7Tuniversum.com/ru/tech/archive/item/9290 (mata ob6pamenus: 25.10.2020).

CrartTi y 30ipKax MarepiajiiB HAyKOBUX KOH(DepeHI[ii
17. Kyponsitauk A. A. ObGecniedeHre dKOJOTUUECKUX XaPAKTEPUCTUK PAOOTHI
cynoBbix amzeneit / A. A. KypomstHuk // Marep. Hayk.-TexH. KOH(epeHIi
«PiukoBuit Ta Mopcbkui GioTr : exkcruryartamis 1 pemonT», 23.03.2017 -
24.03.2017. Yactuna 1. — Opneca : Harionanbuuii yHiBepceuteT «Oecbka MOpChKa
akagemisty. — 2017. — C. 120-123.
18. Kyponsitauk A. A. CHIDKEHHE IMUCCUU OKCHUJIOB a30Ta CYJIOBBIX JHU3EICH

/ A. A. Kyponsitauk // CynHOBa eHepreTrka: ctad Ta mpoosiemu : Matepiaau VIII



MixHaponHOT HAyKOBO-TEXHIYHOI KOHGepeHuii. — MukonaiB : Hamionanbauii
yHIBepcUTET KopabnedyayBaHHs iM. aqM. Maxkaposa. — 2017. — C. 63-69.

19. Kypomsatauk A. A. OGecnieueHrne SKOJIOTHUYECKHX MapamMeTpoB padOThI
cynoBbix nusenedt // CydacHi iH(dopMmaliiiHi Ta I1HHOBAIIHI TEXHOJOTIT Ha
TpaHcropTi : Martepiamn X MiDKHApOIHOT HAyKOBO-TIPAKTHUYHOI KOH(EepeHIi
MINTT-2018, 29-31 Tpasus 2018 p. — XepcoH : XepCOoHChKa Jep>KaBHA MOPChKa
akagemist. — 2018. — C. 325-328.

20. Kypomsatauk A. A. O6ecnieuenne TpedoBanuii kouBeHimun MAPITIOJI73/78
no orpanmdeHuto BbIOpocoB NOx myTeM meperycka BBITYCKHBIX Ta30B [
A. A. Kyponsithuk // Cy4acHi eHepreTHYHi yCTaHOBKH Ha TPAHCIIOPTI 1 TEXHOJIOTIi
Ta o0JMagHaHHSA JJis iX oO0ciayroByBaHHs : mMatepiann 10-i MixkHapoIHOT HAyKOBO-
npaktuyHoi KoHbepeHii, 12-13 Bepecus 2019 p. — Xepcon : XepcoHCbKa
nepkaBHa Mopchbka akagemisa. — 2019. — C. 109-111.

21. KypomsitHuk A. A. OOecriedeHre  ypOBHS SMHCCHH OKCHIOB a30Ta
CYIOBBIX YeTbIpexTakHbIX au3eneil / A. A. Kyponstauk // PiukoBuii Ta MOpCHKUI
¢braot: ekcrutyarariss 1 peMoHT : Martepianu MiXHApOAHOI HAYKOBO-TEXHIYHOT
koHpepeHuii. — Opeca : HamionanpHuii yHiBepcuteT «Onechka MOpPChKa
akagemisa», 2019. — C. 91-94.

22. Kypomstrik O. A. JIocmiKeHHST PEXHMMIB TEpPENnyCcKy BHUITYCKHHX Ta3iB
cynnoBux mauseniB / O. A. Kypomstaik / CyaHOBa eHepreTuka: CTaH Ta mpooiemMu
: Marepiann X MiKHapoAHOI HAyKOBO-TE€XHIYHOI KOH(epeHiii. — MuKoaiB :
HamionansHuil yHiBepcuTeT KopabneOymyBanHs iM. aaMm. Maxkaposa. — 2019. — C.
73-79.

23. Kyponsituk A. A. OGecrieueHre SKOJIOTHYECKUX TOKa3aTeaed paldoThl
IHEPIreTUYECKUX YCTaHOBOK Mopckux cymaoB / A. A. Kyponsrthuk // PiukoBuii Ta
MOpPCBHKUN (JIOT: eKcIuTyartarisi 1 peMoHT : Martepiasm MixHapoaHOT HAyKOBO-
TexHI14YHOi KoHbepeHIii. — Oxeca : Hamonanbauit yHiBepcuteT «Oiechbka MOpChKa

akagemisiy, 2020. — C. 108-112.



24. KyponsitHuk A. A. JIluarHOCTUpOBaHHWE  DKOJIOTUYECKUX  IOKa3zarese
pabotel cynoBbix aumseneit / A. A. Kypomstauk // Marepianmu |l MixnapoaHoi
HayKOBO-TIpakTHuHOi MOpchkoi KoH(epenii kadenpu CEY 1 TE Opecwkoro
HaIlloHAIEHOTO MOpcbkoro yHiBepcutery (MPP&O-2020 — Marine Power Plants
and Operation), kBitenr 2020. — Opmeca : OnechKuii HaI[lOHAJIBHUH MOPCHKHIA
yHiBepcurert. — C. 220-227.

25. Kyponiatauk A. A. CHUKEHHE MaKCUMaJIbHOW TeMIlepaTyphbl CTrOpaHus
pabodero NMKIAa CYAOBBIX TU3ETCH C ILENbi0 00ECIeueHUs] UX 3KOJOTHUYECKHX
nokazareneir / A. A. Kypormsithuk // CywacHi iHpoOpMamiiiHi Ta iHHOBAIIiiHI
TexHoJoTii Ha TpancnopTi : Matepiamu XII MikHapoiHOT HAyKOBO-TIPAKTUYHOI
koHbpepenuii MINTT-2020, 27-29 tpaBas 2020 p. — XepcoH : XepcoHChKa
nepskaBHa Mopcbka akagemis. — 2020. — C. 250-254.

3 HaykKoBMX pOOIT, OMyOJIKOBaHHMX Yy CIIIBaBTOPCTBI, aBTOPY HaJIekKaTh
0co0uCTO:

[3] — 3a0e3neueHHsT TEXHOJOTIT MPOBEACHHS CKCIIEPUMEHTATIBHUX JTOCHIKCHb,
o0poOka Ta aHami3 pe3yabTaTiB  ekcrepuMeHTy; [4] —  mpoBedcHHs
CKCIIEPUMEHTATIBHUAX JOCHIPKEHh Ta O00poOKa OTpUMaHMX pe3ysbTariB; [7] —
HAJIArOJDKCHHS  €KCIICPUMEHTAILHOTO  OOJIaJHAHHS, BJIOCKOHAJICHHS TPOTPaMH
BUNPOOYBaHb, TPOBEJICHHS CKCIIEPUMEHTAIBLHUX JOCHIDKEHb Ta O00poOka iX
pe3yinbTaris; [8] — po3poOka TeXHOJIOTIT eKCIIEPUMEHTI, TPOBEICHHS CKCIIEPUMEHTY
Ta 00poOKa #oro pesynbTartiB; [9] — MoaepHizallis CyIHOBOI CUCTEMH KepyBaHHS
BUIIYCKHHUMH Ta3aMH, MPOBEICHHS EKCICPUMEHTY, 00poOka pesyibraTi; [10] —
po3po0Ka aJIrOpUTMY MPOBEICHHS €KCIEPUMEHTAIBHUX JOCIIHKEHb, MOJIEpHI3aIlis

CUCTEMH MOHITOPUHTY €KOJIOTIYHUX MOKA3HUKIB pOOOTH CyIHA.
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ANNOTATION

Kuropyatnyk O. A. Providing of the sea vessels ecological exploitation —
Qualifying scientific work as manuscript.

Dissertation for the scientific level of Doctor of Philosophy for specialties 271
— River and sea transport (Part of knowledge 27 — Transport). — National
University "Odessa State Academy" of the Ministry of Education and Science of
Ukraine, Odesa, 2020.

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;
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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 NG Wallowing 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.
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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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