AHOTALIISA

Kpusuii M. O. BnockoHalleHHST MOHITOPUHTY pPOOOTH MiAIIMITHUKIB KOB3aHHS
CYTHOBOTO MPOIYJIbCHBHOTO KOMILJIEKCY 13 BpaxyBaHHSIM HEHBIOTOHIBCHKOI MOBEIIHKU

MaCTHII.

JHuceprarrist Ha 3M00yTTsI HAYKOBOTO CTYIEHs OKTopa (iocodii 3a creriaabHICTIO
271 — «Mopcekuii Ta BHYTPIIIHIN BOJHUI TpaHCIOPT» (Taly3b 3HaHb 27 — « Tpancmopt»).
— Hamionaneauii yHiBepeuteT «Oniecbka MOpchka akaaemis», Oneca, 2025.

JucepraiiiiHe AOCIIIKEHHS CIPSMOBAaHE Ha PO3B’SA3aHHS BAXKJIMBOIO HAYKOBO-
NPAKTUYHOTO 3aBJaHHS — BJOCKOHAJEHHS MOHITOPUHTY 1 JIarHOCTUKU pPOOOTH
CWIbHOHABAHTA)XCHUX pPAMOBHX 1 IIAaTyHHUX MIJIIMIHUKIB KOB3aHHS CYIHOBOT
EHEePreTUYHOI YCTAaHOBKHM, a TAaKOXX MIAIIMITHUKIB KOB3aHHS BaJliB IPeOHOTO T'BUHTA 1
CTEpH, IIJISIXOM BpaxXyBaHHsI HEHbIOTOHIBCHKOI OBEIIHKH MAaCTHII.

O0’exkTOM [JOCTIIKEHHSI € TIIPOAMHAMIYHI MPOLECH HpPU 00epTaJbHOMY pycCl
KOJIIHYATOT'O BaJly Ta JIiHIi BAJIOMPOBOIY CYAHOBOTO MPOITYJILCUBHOTO KOMILJIEKCY.

IIpenmeTrom  fOcC/igKeHHsl TPOLIECHM  MAUICHHS  €JIEMEHTIB  CYIHOBOIO
MPOITYJIbCUBHOTO KOMILJIEKCY.

MeTo10 [aHOTO AMCEPTALIMHOTO JOCIIHKEHHS € YIOCKOHAJEHHS MOHITOPUHTY
poOOTH MIALIMITHUKIB KOB3aHHSI CYJHOBOTO IPOMYJIbCUBHOTO KOMIUIEKCY 3a PaxyHOK
BpaxyBaHHS HEHbIOTOHIBCHKOI MOBEAIHKA MAaCTHUJI.

T'onoBHe 3aBAaHHA AUCEPTAIIHOTO OCTIIHKEHHS TONSATaE B PO3pOOIll HOBHUX
IrOPUTMIB 1 KPUTEPIiB MOHITOPUHTY pPOOOTH CHJIBHO HABAaHTAKEHUX pPaMOBHUX 1
[IATYHHUX MIAMIAITHAKIB KOB3aHHS CYAHOBOI €HEPreTUYHO! YCTAaHOBKH, a TAKOX JIHIT
BaJIONIPOBO/Y Ta MOB’S3aHUX 3 HEIO YIOPHUX, OMIOPHUX Ta JACHABYIHHUX IMIIIMITHUKIB, 13
ypaxyBaHHSIM HEHbIOTOHIBCHKOI IMMOBEIIHKHA MAaCTHII, 1110 3a0€3MeUYIOTh 1X MaIlCHHS.

BupinienHs ro710BHOTO 3aBIaHHS JJAHOTO JUCEPTAI[IHHOTO OCIIIKEHHS 3BEICHO /10

PO3B’sI3aHHS HACTYITHUX JOTIOMDKHMX 3a/ay:



1) po3B’si3aHHST TpaHWYHOI 3ajadi, SKa OINHUCYE TIAPOJMHAMIYHI TMPOIECH B
MiAMATHAKAX KOB3aHHS CYTHOBOTO MPOIYJILCHBHOTO KOMIUIEKCY 13 ypaxyBaHHIM
HEHBIOTOHIBCHKOI MOBEIIHKH MAaCTHII,

2) MaTeMaTUYHOTO MOJICTIOBaHHS pOOOTH TIiAMIMITHUKA KOB3aHHS CYIHOBOTO
MPOIMYJIbCUBHOTO KOMIUJIEKCY 13 YpaxXyBaHHSM HEHBIOTOHIBCHKOi IOBEIIHKH
MaCTUI;

3) po3poOKka MaTeMaTUYHUX MOJICJICH IHTETPaJIbHUX XapaKTEPUCTHK 13 OI[IHKU CTaHy
MIITUITHUKIB KOB3aHHSI CYJTHOBOTO MPOMYJIECHBHOTO KOMILIIEKCY, SIKI BPaXOBYIOTh
HEHBIOTOHIBCHKY MOBEIHKY MacCTHII,

4) po3poOKka KpUTEpIiB MOHITOPUHTY POOOTH IiIIIUITHUKIB KOB3aHHS CYIHOBOIO
MPOITYJIbCUBHOTO KOMITJIEKCY, SKi BPaxOBYIOTh HEHBIOTOHIBCBKY TIOBEMIHKY
MacTHI.

HaykoBa HOBH3HA OTPHMAHMX Ppe3yJbTaTiB JAHOIO JHCEPTALIMHOIO

JNOCIIJKEHHSI TOJIATa€ B TOMY, IO 3a0€3ME€YeHHsl MPOLECY MOHITOPUHTY pPOOOTH

MIITUITHUKIB KOB3aHHSI CYAHOBOTO MPOIYJILCUBHOIO KOMILIEKCY (30KpeMa, paMOBHX 1

IaTYHHUX MIIIIUITHUKIB AU3€Ms1, ONOPHUX Ta YIOPHUX MIAIIUITHUKIB JiHIT BaJIOIPOBOLIY,

JNEUABYIHUX TMIAMIMIIHAKIB TBUHTIB 1 CTEpPH) JOCATHYTO IIISIXOM BpaxyBaHHS

HEHBIOTOHIBCHKHUX BJIACTUBOCTEU MACTHIL.

B po00Ti AOCITHYTI HACTYTHI pe3yJIbTaTH:

BIIEpLIE:

¢ moOyoBaHi HOBI, 3py4HIi B 3aCTOCYBaHHI MaTeMaTH4YHI MOJEINI JJIsl IHTErpaTbHUX
XapaKTEepPUCTUK MIAMMIHUKIB KOB3aHHS CYJIHOBOTO MPOMYJIbCUBHOIO KOMILIEKCY,
K1 BPaxOBYIOTh HEHBIOTOHIBCHKUU XapaKTep TMOBEMIHKA MAacTuil (30Kpema, IS
KOe(ILI€HTIB HABAHTAXXEHOCTI1, CIIPOTUBY OOEPTaHHIO, TAPOAUHAMIYHOTO TEPTH).
Jlo mpoBeneHHs! AOCTIIKEHb 1ICHYBaJId, B OCHOBHOMY, TUIbKH TaOJIMYHI MOJAHHS
JUIsL  IHTErpajbHUX  XapaKTepUCTHK, SKI HE BpaxoOBYBaJIM B’ SI3KICTHI

XapaKTEPUCTUKU MACTHUIT;



* OTpPUMaH1 HOBI MaTeMaTUYHI MOJIEJI1 JIsl BU3HAUYEHHS IPaHullb poO0Y0i 30HH 1 KyTa

)

MaKCHMaJbHOTO TiAPOAMHAMIYHOTO TUCKY B MiAIIUMHUKAX KoB3aHHA. J[lo
MPOBEICHHS TOCHIKEHb 1CHYyBaJIld, B OCHOBHOMY, TUTbKM TAaOJUYHI MOJAHHS IS
BKa3aHUX KYyTiB, IO YCKJaJHIOBajo, ab0 poOMIO HEMOXJIMBHM BH3HAYCHHS
MaKCHUMAaJIbHOTO THCKY B POOOYiil 30H1 MiAIIUITHAKA KOB3aHHS;

* 3aIPONOHOBAHI HOBI KPUTEPIi 1 METOAUKY 10 MOHITOPUHTY pOoOOTH MiAIIUITHUKIB

L)

KOB3aHHS CYJJHOBOTO TPOMYJIECUBHOTO KOMILUICKCY, sIKi 0a3yl0ThCs Ha BpaxyBaHHI
HEHBIOTOHIBCHKUX BJIACTMBOCTSIX MACTHJ, 30Kpema, TpamieHTi B’s3kocTi. [lo
IPOBEJICHHS JTOCTI)KEHb 1CHYBAJIM, B OCHOBHOMY, KPHUTEpIi, sIKIi HE BPaxoByBallu
HEHBIOTOHIBCHK1 BJIACTUBOCTI MacCTHI;

YAOCKOHAJICHO:

% MaTeMaTHyHy Monenb poOOTH MiJIIMIHHUKIB  KOB3aHHS  CYIHOBOTO
MPOITYJIbCUBHOTO KOMIUIEKCY 13 ypaxyBaHHSIM HEHBIOTOHIBCHKOI MOBEIIHKU
MacCTHIL;

¢ PO3B’S3aHHSA TPAaHUYHUX 3a/1ad4, SIKi OMHCYIOTHh TiAPOJUHAMIYHI MpOLIECH B
MIJUIMITHAKAX ~ KOB3aHHA CYJHOBOIO MPONYJIbCUBHOIO KOMILIEKCY 1

BPaxXOBYIOTh HCHBIOTOHIBCHKY TTOBEAIHKY MACTHII;

3HAHIIVIO MOJAJIBIIMI PO3BUTOK:

% METOOWKAa BHUKOPHCTaHHS Kputepito 3ommepdenbna s BHU3HAUYCHHS
PIIMHHOTO PEKUMY pOOOTHU MIAITUITHUKIB KOB3aHHS;

¢ METOIMKAa 10 MOHITOPHHTY pOOOTH IIiIIMITHAKIB KOB3aHHS CYIHOBOTO
MPOIYIBCHBHOTO KOMITJICKCY.

HaykoBa rimore3a mpo MOXIMBICTh BIOCKOHAJICHHS MOHITOPUHTY pOOOTH
MiIIATHAKIB KOB3aHHS CYHOBOTO MPOITYJILCUBHOTO KOMILIEKCY 32 paXyHOK BpaxXyBaHHS
HEHBIOTOHIBCHKOI ~ TOBEIIHKM  MacTWJ  MIATBEpIKEHA  TEOPETUYHHMH  Ta
eKCIIEPUMEHTAJIbHIUMHU pe3ybTaTaMu.

IIpakTuyHe 3HAYEHHS OTPUMAHMX Pe3YJbTATIB MOJSTAE B TOMY, IO pe3yJIbTaTu

JOCIIJDKEHb  BOPOBA/KEHI TMPU  pO3poO0Ill  aIrOPUTMIB  MPOIECY MOHITOPUHTY



HiMIUITHAKIB KOB3aHHS CYJIHOBOTO MPOMYJICUBHOTO KoMIUIekcy. KpiM Toro, orpumani
pe3yJIbTaTH MOXKYTh OyTH KOPUCHUMHU TSI OAAIBIINX HAYKOBUX JOCIIIKEHb 1 PO3pOOOK
B Il ramy3i. OTpuMaHi HayKOBI PE3yJIbTaTH 3yMOBIIOIOTh HOTO HAyKOBE IOJIOXKEHHS,
SKUM €: 3aCTOCYBaHHS HOBUX KpHUTEpiiB pPOOOTH MiAMIMIHHUKIB KOB3aHHS CYTIHOBOTO
MPOIYJIBCUBHOTO KOMILIEKCY, 13 YpaXyBaHHSM HEHbIOTOHIBCHKHX BJIACTUBOCTEH MacTHII,
MOXKe OyTH 3aCTOCOBAaHO 3 METOI0 €()EeKTHBHOCTI 1 3MEHIICHHS PU3MKIB BHUHUKHEHHS
aBapiHUX CUTYalill pu poOOTi CYTHOBOTO MPOMYIbCUBHOTO KOMILIEKCY.

Pe3yJIbTaTI/I JAHOI'0 HHCCpTﬂHiﬁHOI‘O IlOCJ'liIDKeHHH Bl'lpOBaI[)KeHiI

¢ ImiJ 9ac ekcruyaTariii /X “Aquavita evolution”;

X/

¢ 1] Yac eKCIUTyaTallli m/x “Roberta” knacy Bulk Carrier nenseititom 37620 ToHH;

¢ B ocBiTHhOMY mporeci HarionanmeHoro yHiBepcutery «Onmechbka MOpChKa
akaJieMmis», 30KpemMa:
®  TIIPOAMHAMIYHI MPOLECH B MACTUIILHOMY IIapl PAMOBUX 1 IIATYHHUX BAXKKO
HABAaHTAXKEHUX MIIIMIMIHUKIB KOB3aHHS, 13 BpaxyBaHHSM HEHBIOTOHIBCHKOL
MOBEIIHKM MacTWJ — I 4ac BUKJIAJ@HHS OCBITHBOTO KoMIOHEeHTa «CyaHOBI
JIBUTYHI BHYTPIIIHBOTO 3TOPSHHS» (st  3700yBadiB  HAyKOBOTO CTYTEHS
OakasnaBp);
®  TEXHOJOrig 3a0e3MeueHHs PIAMHHUX PEKUMIB MAIICHHS B IMIIIITUITHUKAX
KOB3aHHSI CYJHOBUX €HEPreTUYHUX YCTAHOBOK, 5K BPaxOBYIOTh TPaJI€HT
B’S3KOCTI MacTWJI — IMiJ 4Yac BUKJIQJaHHS OCBITHHOTO KoMIloHeHTa «IIpomecu
MEPETBOPEHHS CHEprii CyTHOBUX CHJIOBUX YCTaHOBOK» (I 3100yBaviB
HAyKOBOTO CTYTI€HSI MaricTp);
®  TEXHOJIOTiS BU3HAYCHHS 1 BpaxyBaHHS HEHBIOTOHIBCHKUX XapaKTEPUCTHK
CYIHOBHX MOTOPHHUX MACTHJI — TIiJ] 4yaCc BHUKJIAJaHHS OCBITHROTO KOMIIOHCHTA

«JocnigHUIbKUN TPAKTUKYM» (711 37400yBauiB HAayKOBOTO CTYIIEHS JOKTOP

biutocodii).



Kiro4oBi ci1oBa: miIIMMIMHUK KOB3aHHS, MACTWJIBHUW TIap, CyJHOBI €HEPreTHYHI
YCTAaHOBKH, CYJHOBHH TPOMYJIbCUBHUNA KOMIUIEKC, TOJOBHI JBHTYHH, JOTIOMiXHI
JABUTYHU, MOHITOPHUHI POOOYOro MpOIecy, KpUTepli poOOTH MiJUINIHUKIB KOB3aHHS,
MOTOPHE MAaCTHJIO, HEHbIOTOHIBCHKI BJIACTUBOCTI MACTHJI, TPAJIE€HT B’S3KOCTI MACTHUII,
piBHsSHHS PeliHonbaca, MaTeMaTWYHI MOJCHTI, IHTETPalbHI TOKA3HUKH, KOEQIIIEHT
HABaHTAXXEHOCT1, KOE(IIIEHT CIPOTUBY 00epTaHHS, KOS(PILIEHT TAPOTUHAMIYHOTO TEPTS,
XapakTepHi KyTH, POIEC MAIIEHHsS, CUCTEMa MaIleHHs, CYTHOBUH NH3€llb, MOPCHKUI
TPAHCHOPT.

Cnucok ony0/ikOBaHMX Mpali 3a TEMOIO TUcepTAaIlii.

CrarTi B HayKOBUX (paxOBUX BUAAHHSIX YKpaiHu (kareropii b), mo BXoasaTs 10
MEpEeNiKy HayKOBHUX (PaxOBHUX BUJAaHb YKpaiHU:

1. Caring, C.B.; Kpusuit, M.O. BusHaueHHs posmnoautly THUCKy B  miapi
HEHBIOTOHIBCHKUX MACTUJI Y CYIHOBUX €HEPreTHUHUX yCTaHOBKaxX. Bicnuxk OHMY. 2020,
2(62), 160-170. https://do1.org/10.47049/2226-1893-2020-2-160-170.

2. Carin, C.B.; Kpusuii, M.O. Po3paxyHOK KOHTaKTHOTO THCKY Ta 30HU KOHTaKTy B
napax KOB3aHHsI CyAOBUX AU3ETIB. Aemomamusayisi CyOHOBUX MEXHIYHUX 3AC00I8: HAVK. -
TexH. 30. Oneca: HY "OMA". 2021, 27. 84 — 92. DOI: 10.31653/1819-3293-2021-1-27-
84-92.

3. KpuBuii, O.®.; Mitco, M.B.; Kpusuii, M.O. MaremaTtuudHe MOJEITIOBaHHS

poOOTH CyTHOBHX TBHHTIB IPH PI3HUX peKUMax ManeBpyBaHHs. CyoHosodinna. 2021, 32,

71-87. DOI: 10.31653/2306-5761.32.2021.71-87.

4. Kpusuii, M.O.; Carin, C.B. BusHaueHHs BILUTUBY BJIACTHBOCTEH MOTOPHUX MACTHII
Ha pO3MOAUT TUCKY B TMapax KOB3aHHS CYyIHOBUX nu3eniB. CYOHO8I eHepeemuuHi
ycemanosku ;| Haykoso-mexwniunull 30ipuux. Opeca: HY «OMA». 2021, 43, 18-24. doi:
10.31653/smf43.2021.18-24.


https://doi.org/10.47049/2226-1893-2020-2-160-170

5. Kpuguii, O. ®@.; MitocoB M. B., Kpusuii M. O. MaremaruuHe MOJCITIOBaHHS
pOOOTH CYTHOBHUX CTEPH IPHU PI3HUX peKUMax MaHeBpyBaHHs. Cyorosolinus. 2023, 34,
93-114. DOI: 10.31653/2306-5761.34.2023.93-114.

6. KpuBnii, M. O. BusHaueHHs XapakTepHMX KYTIB Tap KOB3aHHS CYIHOBHUX
€HEPreTUYHUX YCTAaHOBOK. CYOHO8I eHnepeemuuni YCMAHOBKU . HAYKOBO-MEXHIYHUL
30ipnuk. Oneca: HY «OMAy. 2023, 47, 32-45. DOI: 10.31653/smf47.2023. 32-45.

7. KpuBnit O.®., MiocoB M. B., Kpusuit M. O., HoBi MaremaTtuuyHi Mojeli
KoeiieHTy ymopy 1 Koe(illileHTy MOMEHTYy Ha Bajldy TIpeOHOro TBHUHTA CyJIHA.
Cyonosodinna. 2023, 35, 60-75. DOI: 10.31653/2306-5761.35.2023.60-75.

8. Kpunii M. O. BrnockoHaneHHsl KpUTEpiiB JUisi BU3HAYEHHS PEXHUMIB POOOTH
MIJIIMITHUKIB KOB3aHHS CYTHOBOTO MIPOIYJIbCUBHOIO KOMILIEKCY. CyoHog8i enepeemuyuni
ycmanoexu : Haykogo-mexriunuii 30ipnux. Oneca: HY «OMAy. 2024, 49, 54 — 68. DOL:
10.31653/smf49.2024. 54-68.

CratTi B IHO36MHUX BUJIAaHHSX, K1 BXOJSATh 10 MI>)KHAPOAHUX HAYKOMETPUYHUX 0a3
nanux Scopus Ta Web of Science:

9. Kryvyi, O.; Miyusov M.; Kryvyi M. Construction and Analysis of New
Mathematical Models of the Operation of Ship Propellers in Different Maneuvering
Modes. TransNav, the International Journal on Marine Navigation and Safety of Sea
Transportation. 2023, 17 (1), 95-102. doi:10.12716/1001.17.01.09.

10. Kryvyi, O.; Miyusov, M. V.; Kryvyi, M. Analysis of Known and Construction of
New Mathematical Models of Forces on a Ship's Rudder in an Unbounded Flow. Analysis.
Trans Nav, the International Journal on Marine Navigation and Safety of Sea
Transportation. 2023, 17(4), 831-839. DOI:10.12716/1001.17.04.09.

11. Kryvyi, O.; Miyusov, M. V_; Kryvyi, M. New mathematical models for the load
factor of slip pairs in the ship propulsion system for non-Newtonian lubricants.
Pomorstvo. 2024, 38(1), 114-125. https://doi.org/10.31217/p.38.1.9.

CrarTi y 36ipKax MaTepialiiB Mi>KHApOIHUX HAYKOBUX KOH(MDEpPEHIIIN


http://seu.onma.edu.ua/%d1%81%d1%83%d0%b4%d0%bd%d0%be%d0%b2%d1%96-%d0%b5%d0%bd%d0%b5%d1%80%d0%b3%d0%b5%d1%82%d0%b8%d1%87%d0%bd%d1%96-%d1%83%d1%81%d1%82%d0%b0%d0%bd%d0%be%d0%b2%d0%ba%d0%b8-%d0%b2%d0%b8%d0%bf%d1%83%d1%81-5/#t4
http://seu.onma.edu.ua/%d1%81%d1%83%d0%b4%d0%bd%d0%be%d0%b2%d1%96-%d0%b5%d0%bd%d0%b5%d1%80%d0%b3%d0%b5%d1%82%d0%b8%d1%87%d0%bd%d1%96-%d1%83%d1%81%d1%82%d0%b0%d0%bd%d0%be%d0%b2%d0%ba%d0%b8-%d0%b2%d0%b8%d0%bf%d1%83%d1%81-5/#t4
https://www.scopus.com/record/display.uri?eid=2-s2.0-85197669501&origin=resultslist
https://www.scopus.com/record/display.uri?eid=2-s2.0-85197669501&origin=resultslist
https://doi.org/10.31217/p.38.1.9

12. Kpusuii, M. O. Oco0auBOCTI peosorii MOTOPHUX MACTHJI TP 3a0e3IedeHH1
pEXKUMIB 3MAIICHHS ap TEPTs CYAHOBUX MaJIo0OEPTOBUX JU3eINIB. Mamep. HayK.-mexH.
KoHghepenyii «Piukosuii ma mopcokuti ¢nom: excniayamayis i pemoumy, Yactuna 1.
Oneca: HY «OMA». 2017, c. 31 - 34.

13. KpuBuii, M. O. 3abe3nedeHHss peXUMIB MallleHHS MIAMIMITHUKOBUX BY3JIiB
Maj000epTOBUX AM3EIIB MPU peKUMax mycka 1 pesepcy. Mamepianu VIII Miscnapoornoi
HAYKOBO-MEXHIUHOI  KOH@epeHyii. Mukomnais: Hamionansuuii YHIBEPCHUTET
KopabnebynyBanus, 2017, c. 74 - 78.

14. Kpunit, M. O. JlocmijkeHHs1 sBUIL cTpaTUdikaiii B’SI3KOCTI MOTOPHOTO
MacTuja B By3Jlax TepTs cyqHOBUX auseniB. CyyacHi ingpopmayitini ma iHHOBAYIUHI
mexnonocii Ha mpaucnopmi: Mamepiau X MixcHapoonoi HayKo80-npakmuyHoi
konghepenyii MINTT-2018,— XepcoH : XepcoHChKa Jep>KaBHa MOpchKa akaaemis. 2018,
c. 321 - 324, https://ksma.ks.ua/wp-content/uploads/2021/Marepiasiu MINTT -
2018.pdf.

15. Kpusuii, M. O.; Carin, C. B. MaremaTtn4na Moziesib MaCTUJIHHOTO IIApy B Mapax
KOB3aHHSI B CyAHOBHX €HEpPreTHMUHUX yCcTaHOBKax. Mamepianu MixcrnapoOoHnoi naykoso-
mexuiunoi kongepenyiu « CyoHo8a eleKmpoiHdicenepis, eleKmpoHiKa I asmomamuKray
Opeca, HY «OMA». 2019, c. 144 — 148. dx.do1.org/10.31653/2706-7874.

16. Kpuguii, M. O.; Carin, C. B. BuzHaueHHs MakCUMaJbHOTO KOHTAaKTHOTO TUCKY B
napax KOB3aHHS CYJHOBUX EHEPreTUYHUX YCTaHOBOK. Mamepianu XI midicHapooHoi
Haykogo-mexHiunoi  koughepenyii  «CyOHo8a  enekmpoindiceHepis, eleKMpOoHIKA 1
aemomamuxay, Opeca: HY «OMA», 2021. — c¢. 79-83. DOI:10.31653/2706-
7874.SEEEA-2021.11.1-238.

17. Carin, C. B.; Kpusuii, M. O. Brimu BnacTUBOCTEN MacTUII Ha pO3MOALLY TUCKY
B Ilapax KOB3aHHS B CYIHOBUX EHEPreTUYHUX YCTAaHOBKax. Mamepiaiu nepuioi
MIJICHAPOOHOI HaAYKOB8O-mexHiuHoi KoH@epenyii «llpoepecusni mexnonozii 3acobis
mpancnopmyy,  XapkiB-Mupropon. 2021, 89-90. http://ptzt.kart.edu.ua/images/
filePTZT/PTZT 2021.pdf.


https://ksma.ks.ua/wp-content/uploads/2021/Матеріали_MINTT_-2018.pdf
https://ksma.ks.ua/wp-content/uploads/2021/Матеріали_MINTT_-2018.pdf
http://ptzt.kart.edu.ua/images/

18. Kpuguii O. @.; Mitocos, M. B.; Kpupuit M. O. Brius 3minu pazoBUX KOOpAUHAT
PYXY Cy[IHa Ha XapaKTepUCTUKH PoOOTH TpedHoro rBunTa. Mamepianu XII miscnapoonoi
HAYKoBo-mexHiuHoi  KoHghepenyii «CyOHo8a  enekmpoindiceHepis, eleKmpoHiKa i
asmomamuxay, Oneca: HY «OMAy», 2022, ¢.40-43. DOI:10.31653/2706-7874. SEEEA -
2022.11.1-203.

19. Kpusuit M. O. MaremaTuuHi MoJeli MacTUIBHOTO IIapy B Mapax KOB3aHHS
CYTHOBHUX €HEPreTUYHUX YCTaHOBOK. Mamepianu XIII misxxcHapoOonoi Hayko8o-mexHiuHoi
Konghepenyii « Cyonosa enekmpoindicenepis, enekmpouika i asmomamuxay, Oneca: HY
OMA, 2023, c.118-121. http://femire.onma.edu.ua/docs/conf/SEEEA-2023.22.11.23.pdf.

20. KpuBmit O.®.; Miwcos, M. B.; Kpusuii, M. O. Marematuuni Moaemi
Koe(Illi€eHTa KOPUCHOI All CyAHOBUX TBUHTIB. Mamepianu XIII misxcnapooHoi naykoeo-
mexHiunoi kongepenyii « CyoHosa enekmpoindicenepis, eneKmpoHiKa i asmomamuray, —
Opneca: HY OMA, 2023, c.126-129 http://femire.onma.edu.ua/docs/conf/SEEEA-
2023.22.11.23.pdf.

21. KpuBuit M. O. Kputepiii 3acTOCOBHOCTI HEHBIOTOHIBCBKMX MACTHJI B
MIJUIMITHAKAX KOB3aHHS CYAHOBMX €HEPreTUYHUX YCTaHOBKax. Mamepiam XIV
MIJICHAPOOHOI  Haykoso-mexHiuHoi  KoH(pepenyii  «CyoHosa  eleKkmpoindcenepis,
enekmponika i asmomamuxay, 19.11.2024 - 20.11.2024. — Oneca: HY OMA, 2024. —
C.75-78 http://femire.onma.edu.ua/docs/conf/SEEEA-2024.19.11.24.pdf .

3 HAayKOBHX TIpailb, 110 OMYOJIIKOBaH1 Y CIIBABTOPCTBI, BUKOPUCTAHO BUKIIOYHO Ti
pe3ysbTaTy, 10 HaJIeKaTh aBTOPy ocoducTo, 30kpema: [1], [2], [4], [15] — po3B’si3anHs
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KOB3aHHS, aHaII3 OTpUMaHUX pe3ynbrarie; [3], [5], [7]- BU3HaUeHHST MOMEHTIB 1 CHJI B
MIIITUITHAKAX KOB3aHHS TBUHTOBUX 1 CTEPHOBHX BaJiB, aHAI3 OTPUMAHUX PE3yJIbTaTIB;
[9], [10], [20] — MaTemaTuyHEe MOACIIOBAHHS Ta BU3HAYEHHS MOMEHTIB 1 CHUJI B CHJIBHO
HaBaHTAXXEHUX IM1IIIAITHIKAX KOB3aHHS TBUHTOBUX 1 CTEPHOBUX BaJliB, aHAJI13 OTPUMAaHUX

pesynbtarie; [11], [16], [17] — moOGymoBa 1 po3B’s3aHHs piBHSHHS PeliHonbca,
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BU3HAYCHHS PO3MOAUTY JAUCKY B IMIMIMITHUKY KOB3aHHS, MOOYI0Ba 1 Baijallisi HOBUX
MaTeMaTHYHUX MOJCIICH IHTErpaIbHUX XapaKTePUCTUK, OTPUMAHHS HOBUX KPHTEpIiB
peXUMiB poOOTH MIAMUIHUKIB KoB3aHHA, [18], [20] — mareMaTudyHe MOIEITIOBaHHS
IPOIIECiB B IMAIMIMITHAKAX KOB3aHHS TBUHTOBMX 1 CTCPHOBHUX BalliB, BH3HAYCHHSI

KOE(IIIEHTIB KOPUCHOT J1ii, aHaT13 OTPUMAHUX PE3yJIbTaTIB

ABSTRACT
Kryvyi M. O. Improvement of Monitoring of Sliding Bearings in Marine Propulsion

Systems Considering the Non-Newtonian Behavior of Lubricants

Dissertation for the degree of Doctor of Philosophy in specialty 271 — "Maritime and
Inland Water Transport" (field of knowledge 27 — "Transport"). — National University
"Odessa Maritime Academy", Odesa, 2025.

This dissertation research is aimed at solving an important scientific and practical
task — the improvement of monitoring and diagnostics of the operation of heavily loaded
main and connecting rod sliding bearings in marine power plants, as well as the sliding
bearings of propeller shafts and stern tubes, by considering the non-Newtonian behavior
of lubricants.

The object of the research is hydrodynamic processes during the rotational motion
of the crankshaft and shaft line of a marine propulsion system.

The subject of the research is the lubrication processes of the elements in the marine
propulsion system.

The aim of this dissertation is to improve the monitoring of sliding bearing
performance in marine propulsion systems by accounting for the non-Newtonian behavior
of lubricants.

The main task of the dissertation is the development of new algorithms and criteria
for monitoring the performance of heavily loaded main and connecting rod sliding

bearings in marine power plants, as well as the shaft line and its associated thrust, support,



and stern tube bearings, taking into account the non-Newtonian behavior of lubricants
used for their lubrication.

To achieve the main task, the following auxiliary objectives were addressed:

1. Solving the boundary problem describing hydrodynamic processes in the sliding
bearings of the marine propulsion system, taking into account the non-Newtonian
behavior of lubricants;

2. Mathematical modeling of the operation of sliding bearings in the marine
propulsion system, considering the non-Newtonian behavior of lubricants;

3. Development of mathematical models for integral characteristics used to assess the
condition of sliding bearings in the marine propulsion system, which incorporate
the non-Newtonian behavior of lubricants;

4. Development of monitoring criteria for the operation of sliding bearings in the
marine propulsion system, considering the non-Newtonian behavior of lubricants.

Scientific novelty of the obtained results lies in the implementation of non-
Newtonian lubricant properties into the monitoring processes of sliding bearings in marine
propulsion systems (in particular, main and connecting rod bearings of diesel engines,
support and thrust bearings of the shaft line, and stern tube bearings of propellers and
rudders).

For the first time:

o New, easy-to-use mathematical models have been developed for the integral
characteristics of sliding bearings in marine propulsion systems, which consider the
non-Newtonian behavior of lubricants (specifically for load factor, rotational
resistance, and hydrodynamic friction coefficients). Prior to this research, such
characteristics were mainly available only in tabular form and did not account for
lubricant viscosity properties;

« New mathematical models were developed to determine the limits of the working

area and the angle of maximum hydrodynamic pressure in sliding bearings.



Previously, these values were also presented only in tabular form, complicating or
preventing accurate determination of maximum pressure zones;

« New criteria and a methodology for monitoring the operation of sliding bearings in
marine propulsion systems were proposed, based on the consideration of non-
Newtonian lubricant properties, particularly viscosity gradients. Before this
research, existing criteria did not account for such properties.

Improved:

o Mathematical models for the operation of sliding bearings in marine propulsion
systems considering the non-Newtonian behavior of lubricants;

o Solutions to boundary problems describing hydrodynamic processes in sliding
bearings, incorporating the non-Newtonian behavior of lubricants.

Further developed:

o The use of the Sommerfeld criterion to determine fluid lubrication regimes in
sliding bearings;

o The methodology for monitoring sliding bearings in marine propulsion systems.

The scientific hypothesis regarding the possibility of improving monitoring of
sliding bearing performance in marine propulsion systems by considering the non-
Newtonian behavior of lubricants was confirmed through theoretical and experimental
results.

Practical significance of the obtained results lies in their implementation during the
development of monitoring algorithms for sliding bearings in marine propulsion systems.
Moreover, these results can be valuable for further research and development in this field.
The scientific findings support the following thesis: the application of new performance
criteria for sliding bearings, taking into account the non-Newtonian properties of
lubricants, can enhance efficiency and reduce the risk of emergency situations in the
operation of marine propulsion systems.

The results of this dissertation have been implemented:

+ During the operation of m/v “Aquavita Evolution”;



o During the operation of m/v “Roberta”, a Bulk Carrier with 37,620 tons
deadweight;

« In the educational process of the National University "Odessa Maritime Academy",
particularly:

* Hydrodynamic processes in the lubricating layer of heavily loaded main and
connecting rod sliding bearings, considering the non-Newtonian behavior of
lubricants — in the educational component "Marine Internal Combustion Engines"”
(Bachelor's level);

* Technology for ensuring fluid lubrication regimes in sliding bearings of marine
power plants, considering lubricant viscosity gradients — in the course "Energy
Conversion  Processes in Marine Power Plants” (Master's level);
» Technology for identifying and considering non-Newtonian characteristics of
marine engine oils — in the course "Research Workshop" (PhD level).

Keywords: sliding bearing, lubricating layer, marine power plants, marine propulsion
system, main engines, auxiliary engines, operation monitoring, sliding bearing
performance criteria, engine oil, non-Newtonian lubricant properties, viscosity gradient,
Reynolds equation, mathematical models, integral characteristics, load factor, rotational
resistance coefficient, hydrodynamic friction coefficient, characteristic angles, lubrication
process, lubrication system, marine diesel engine, maritime transport.
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From the co-authored scientific works, only the results that belong personally
to the author were used, in particular: [1], [2], [4], [15] — solving the corresponding
mathematical models, determining hydrodynamic and contact pressure, identifying the
influence of engine oil properties on pressure distribution in sliding pairs, and analyzing
the obtained results; [3], [5], [7] — determining moments and forces in the sliding bearings
of propeller and rudder shafts, and analyzing the obtained results; [9], [10], [20] —
mathematical modeling and determination of moments and forces in heavily loaded
sliding bearings of propeller and rudder shafts, and analysis of the obtained results; [11],
[16], [17] — formulation and solution of the Reynolds equation, determination of pressure
distribution in sliding bearings, development and validation of new mathematical models
of integral characteristics, and derivation of new criteria for operating regimes of sliding
bearings; [18], [20] — mathematical modeling of processes in sliding bearings of propeller
and rudder shafts, determination of efficiency coefficients, and analysis of the obtained

results.



