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NMPeJCTABEHH 32 YYaCTHE B KOHKYPCA 32 aKaJeMUYHA JJIbKHOCT
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B3 Monorpadgumu.

B3-1 Moay1en MaTeMaTH4eH MoJel Ha KopadeH [H3eJ0B ABHrarteisa
JUATHOCTUKA U yNpaBJieHne.MoHorpadus, usgarea: BBMY"H.U.Banuapos'',
2022 r. ISBN 978-619-7428-80-3, 251cTp.

Pe3rome: MoHorpapuueH Tpya CU IOCTaBsl 1€l Ch3JAaBaHETO Ha
KOMILJIEKCEH MaTeMaTU4€H MOJIEN, KOWTO Jl1a ChOTBETCTBA Ha OCOOECHOCTUTE Ha
KOHKPETHHs JBUTaTeN. 3a Ja ObJle MOJENBT aJ€KBATE€H CE HM3UCKBA CIIOKEH H
IPOJBIDKATENIEH Tpolec Ha pa3paborBaHe. ToBa yCIOXHSBA W OCKBISBA
Ch3JaBaHETO My. B Ta3u MoHOrpagusi pemaBaHeTO Ha Ta3u CIOXKHA 3ajaya ce
npejjara KaTo Cbh3/laBaHe M M3IOJI3BAHE HA aaliTUBHU 00y4aeMH MOJIEIH, Ype3
peaii3upaHe Ha MHTENUreHTHa cucrema. C momoumira Ha uHoOpMmanus 3a
TEKYIIOTO ChCTOSIHME Ha JaJeH JABUTaTe]l M NPEJBApUTEIHO YCTaHOBEHa 0aza
3HAHMS 32 ChILIUSA, MOJETBT MPOMEHS MOBEJACHHETO CH TaKa, Y€ Ja ce aJamnThpa
KbM TOBa CbhCTOSIHME Ha TO3u JBuraten. [Ipum BbBexmaHe Ha WHpOpMaLMs 3a
M3MEHEHUETO Ha JaJIeH MOKa3aTel Ha ABUTaTelisd, MOJEIbT pearupa aJeKBaTHO U
OTpa3siBa B MHAUMKATOPHUS CU Mpolec Ta3u npomsiHa. [1o To3u HauuH TOW pearupa
Ha Pa3JIMYHUTE YCIIOBUS Ha paboTa Ha JABUTATENs U CE aJanTHpa KbM HOBOTO MY
cberosiHue. Cb3laBaHeTo Ha oOOydyaeMu MOJEIM M aJanTHPAaHETO UM KbM
KOHKPETEH JIBUraTel € TpyAHa 3ajada. 3a PealM3upaHeTo W ce M3MO0J3BaT MHOIO
eKCIIEpUMEHTAIHU JaHHU. MoHorpadusita npeacTaBs METOAUKA 32 00paboTBaHE U
U3BJIMYaHE Ha WHMOpMAaIus, KOSATO aJanThpa MaTeMaTUYHUS MOJENT KbM TO3U
JBUTATEN. 3a 1IeJTa € U3CJIEeIBaHO M3MEHEHUETO Ha Pa3JIMYHU MOKa3aTelld U Mpu
YCTaHOBSIBAHE HAa 3aBUCHMOCTH, XapaKTepHU 3a JaJleH TUMN JBUraTelIH, TE Ce
BBBEXKJAaT B Mozena. Cren ToBa ce ONpeaens CTeNeHTa Ha 3aBUCHMOCT Ha
IIPOMEHJIMBATA BEJIMYMHA OT HSAKOS OT PEKUMHUTE XapaKTEPUCTUKH WIHM JApPYyTa
BXOJIHA 3a MOJieJa BeJM4unHa. Ta3u 3aBUCUMOCT CJIE]l BBBEXKIAHETO i B MOJIENA IO
NpEBPBILA B aJ€KBATEH 3a LENHUS PEKUMEH JHANA30H Ha KOHKPETHUS JABUTATEll.
ITpiHaTa cucTeMHa pa3paboTKa MOXKE Ja Ce M3MO0J3Ba 32 JUArHOCTHKA, MPOTHO3a
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32 pa3BUTHE HA TEXHUYECKOTO CBHCTOSIHUE W YIPABICHUE Ha IPOLIECUTE Ha
U3MEHEHUE HAa E€HEPrOMKOHOMUYECKUTE M EKOJIOTMYHM IOKa3aTeld Ha KopaOHa
eHepreTuyHa ypenba. MeTtoaukara € JIECHO JIOCThIIHA M HE H3MCKBAa OCOOEHA
KBaJM(uUKalus OT OOCITYXBAallUAT MEPCOHAN, 3a NPUJIAraHeTo i 3a LeTUTe Ha
IUIAaHUpaHe, OpraHu3MpaHe W KOHTPOJI Ha HEIpeKbcHAaTaTa TEXHUYECKa
eKCIUIOaTallus.

I'7 Hayuynnm ny0aukauuu B H3JaHUA, pedepupaHd H HHACKCHPAHU B
CBETOBHOM3BECTHH 0a3M JaHHU ¢ HAy4YHa nHpopmanusa /camo Web of Science
u Scopus/

I'7-1 Moskov.Y. Trainable Mathematical Model of Fuel Supply of a Ship Diesel
Engine as an Element of a Synergetic System, 2020 International Conference
Automatics and Informatics, ICAI 2020 - Proceedings, 2020, 9311352, INSPEC
Accession Number: 20344477 , DOI: 10.1109/ICAI150593.2020.9311352
https://www.scopus.com/authid/detail.uri?authorld=57221761025&eid=2-52.0-

85050549302

Pe3iome: Ilocinegnure mNOKOJIEHUS KOpaOHU EHEPreTUYHU Yypendu e
HEO0OXOMMO J1a OTTOBAPST Ha BCE 110 JIABUHOOOPA3HO HAPACTBAIOW M3UCKBAHUS OT
CHEPrOMKOHOMHYECKH U EKOJIOTMYEH XapakTep. ToBa Hajara u3IMOJ3BaHE Ha
ChbBPEMEHHU METOJIM 3a YMPABJICHHE, TEXHUYECKA EKCIJIOATalusl M JIUarHOCTHKA
Ha pa3HOOOPa3HeTO OT TEXHUYECKH KOHCTPYKTHMBHO-TIPOEKTAHTCKHU pemieHus. bes
KOMILJIEKCHOTO ~ peIlllaBaHE Ha  OCHOBHUTE  3aJa4d, TMPOEKTAaHTCKAa |
CKCIUTOATAllMOHHA € HEBB3MOXXHO TIOCTUTAaHE Ha pe3yiTaTH CHhOTBETHH Ha
BBb3HUKHAJINTE W3HCKBaHMA. Ha mie € HeoOXoaMMOCT OT HOB IIOJAXO0J, 0Oe3
MOBHUIIIEHA yHoTpeOda Ha pecypcu ocoOeHHO ¢akTopa Bpeme. ToBa e mpusiaraHe Ha
CUHEpreTMKaTa C OCHOBHUTE CH METOJM W PE;eHUS HOCEId HOBO HHBO B
YIOPABJICHUETO, JIUAarHOCTHKATa, OOCITYXBAaHETO HAa KOMIUIEKCHH CHCTEMHU.
KonkpeTtHo myOnukamusTa OoHarjensiBa €Tam M ChCTaBHA YacT OT CHUHEPreTHYHA
CHUCTEMa 3a yMpaBlIeHWE Ha TPOIECUTE Ha TOPHUBOINOJAaBaHe W TopeHe B Hwucko
YECTOTHUTE KOpPaOHM JW3EJIOBM JIBUTATeIW. BakeH eram B TO3W TpOIEC € U
TPEHUHTA Ha MOPCKHTE JIUIA. 3a MEJUTe Ha Ta3W TpaHchopMmalius U pa3BUTHE Ha
HOBM YMCHHS € HEOOXOAMMO ajanTUpaHe Ha yYeOHHTE IUIAHOBE W
YCHBBPIIICHCTBAHE METOJUTE 32 MIPUI00MBAHE HA HABUIIM U YMEHUS B Ta3H 00JIacT.

I'7-2 Moskov.Y. Trainable Mathematical Model of Gas Exchange of a Ship Diesel
Engine as an Element of a Synergetic System, 2020 International Conference


https://www.scopus.com/authid/detail.uri?authorId=57221761025&eid=2-s2.0-85050549302
https://www.scopus.com/authid/detail.uri?authorId=57221761025&eid=2-s2.0-85050549302

Automatics and Informatics, ICAI 2020 - Proceedings, 2020, 9311356, INSPEC
Accession Number: 20344481, DOI: 10.1109/1CAI150593.2020.9311356
https://www.scopus.com/authid/detail.uri?authorld=57221761025&eid=2-s52.0-

85050549302

Pe3rome: To3um mokimaa ommwcBa BH3MOXKHOCTTA 3a U3IMOJI3BAaHE Ha
CHHEpPreTHYHA CHCTEMa 3a KOMIUIEKCHO MEHAaKMpaHe Ha KopaOHa eHEepreTHYHa
ypenbda B 4YaCTHOCT CHCTEMara 3a Ta3000MeH Ha CHBPEMEHEH HHUCKOYECTOTCH
KopabeH nu3enoB JaBHUTaTeN. [olleMHTE TIOCTHKEHHS B YIPABJICHHETO Ha
cMeco00pa3yBaHETO W TOPEHETO Ha TO3W €Tall Ca HEBBH3MOKHH 0€3 MmapajeTHOTO
yIpaBJICHUE Ha TPOIECUTE Ha Ta3000MEH 00e3IeuaBaiiy BUCOKaTa €pEeKTUBHOCT U
€KOJIOTUYHOCT Ha Tea3u €JICKTPOHHO YIpaBisiBaHW JBurareiau. Hacternu MmomeHTa
KOraToO pPa3BUTHUETO Ha ONEPAlMOHHUTE CHUCTEMH M Xapjyepa IMO3BOJIMXA J1a
MPWIOKUM CHUHEPTeTUYHHS TOJXOJ 3a pellaBaHe Ha Ta3uW KOMIUIEKCHA 3ajada.
Mopnennus eKCIepUMEHT Ha TO3M €Tall TMOKa3Ba MHOTO J0O0pH pe3yiTaTH 3a
I'BBKABO YIIPABIICHWE HA BPEMECCUCHUETO HA OPraHWTE W NMpPMSHA B CTEIIEHTA Ha
CrbCTsABaHE Oe3 BHAcsHe Ha cmymaBamu (akropu. [lomydenure pesyiarata umat
MPUHOC Ha camMoO 3a paOOTHHUS MPOIEC a W 3a crabwin3upaHe Ha paborara Ha
JBUTATENIS] W 3a pa3padOTBaHE HA CTAJOHHU XapaKTEPUCTHKW 3a IEJTUTE Ha
HeIpeKbCcHATaTa JUarHocTuka. ToBa € mpoOUB B €IHO PEIICHHE KOETO CE CUHTAIIIS
32 MaJIKO BEPOSITHO U METOJUTE MPEAUKTOP KOPEKTOp HE JaBaxa pe3yaTaT ¢
HeoOxoaMMaTa TOYHOCT.

I'8 Hayynu nyOaukany B HepeepHUpaHW CIMCAHMS ¢ HAYYHO peLeH3HpaHe
WIH Ny0JUKYBAaHHM B PeJAKTHPAHU KOJEKTUBHH TOMOBeE

I'8-1 Moskov.Ju. Investigation of the Partial Effect of the Individual Control Input
Factors on the Behavior of a Mathematical Model for a Particular Marine Engine,

COopHUK C JOKJIaauW OT JIOKTOpaHTCKa HaydHa koHdepeHius. Bapua: BBMY,
2019, ISBN 978-619-7428-45-2, c. 18-23

Pe3tome: [IpennaznadeHneTo Ha Ta3u MyOJMKAIMsS € OHATJICJsIBaHEe HA
pe3yirata OT W3CJEABAHE MAapIUATHOTO BJIMSHUE HA PEKUMHU M YIIPaBIISBAIIA
dbakTop  BBPXYy  €HEPro-MKOHOMHUYECKHTE  IOKa3aTeii Ha  ChBPEHEH
HHUCKOYECTOTEH KOpaOeH JM3eNI0B JIBUTATEN C €JICKTPOHHO ympaBieHue.l maBHata
1eJ Ha TO3W U3CIEJOBATEJICKU MPOIeC € OOydeHHe Ha MaTeMaTUdeH MOJET Ha
JIBHTATE]l ¢ mpuaoomTa 0a3a JaHHM OT eKciuloaramusaTa. OmnpenensHeTo Ha
TETJIOBHUA KOCHUIIMEHT Ha BB3ICHCTBHC HAa PEKUMHHTE M CKCILIOATAIlMOHHH
(bakTopu € CII0KEH MPOIIEC M OJICKTIBAHETO ¢ HaMaJIsIBAHE Ha MHOKECTBA HE HOCH
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https://www.scopus.com/authid/detail.uri?authorId=57221761025&eid=2-s2.0-85050549302
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no0pa TOYHOCT M aJEKBATHOCT. TO3M MOAXOA 3a OTCSABAHE M KBA3UCTATUYHO
U3IM0JI3BaHe Ha (PAKTOPHUTE U MOKA3ATEINTE, KAKTO M BBBEKIAHETO HA MApaJesHO
OCHUI'ypsIBAHE Ha Macora0apUTHH XapaKTEPUCTUKH JaBa MHOIO JI0OpU pe3yJTaTH.
[lyOnukamnusaTa € HacoyeHa TJIaBHO KbM IOKa3aTeluTe OT pabOTHHUS MpoIeC U
CbCHBTCTBAIIMTE T[IOKA3aTeIM Ha TMOJIPOILIECUTE, KAaKTO M OCHUTypsSBaHE Ha
cbBMecTHaTta pabora Ha OyTaJHata 4YacT ¢ TypOO-KOMIIPECOPHHUS arperar.
pe3ynaTaTa € OCHIypsBaHE Ha T'bBKaBO OOy4YEHHE Ha CHUCTEMa 3a YIpaBJICHUE U
JMAarHOCTHKA B PEATHO BPEME.

I'8-2 Mockos, 0. lludposa nnentudukanus Ha HHANKATOPHA JUarpama, CHeTa
MeXaHW4YeH HHAUKaTop, Mopcku HayudeH ¢opym, T. 2, 2008, c. 40-47. ISSN 1310-
9278. BBMY,Bapna

Pe3rome: ABTOMAaTH3MPAHETO Ha MPOLECUTE Ha ChOUpaHE Ha
JAHHU M B3€MAHETO Ha pEUICHUE € OT pEIIaBall0 3HAYCHHE B TEXHUYECKATA
eKCIUTOAaTalsl U TUATHOCTUKATa Ha ChbBPEMEHHUTE KOPAOHU TM3EJI0BU JIBUTATEIH.
WunukaropHata nuarpama OCTaBa Hal-KOMIUIEKCHHUSI TOKaszaTesl 3a Ta3u Iell.
Pa3srnegana e Meroauka 3a pasno3HaBaHe Ha auarpamara ¢ ['aycoBa Quurrpanusi.
Ha ocnoBaTta Ha ['aycoBa (yHKIMS M MaTeMaTHYEeCKU IpeoOpa3yBaHUs OT OOIL
XapakTep ce€ TMpeACTaBs alropuTbM W codTyepeH NpOAYKT 3a 00paboTka.
[ToyueHuTe MOKa3aTeNM ca BaKHA 4acT OT TOIUIOTEXHUYECKHUS OTUET Ha IJIaBHUS
MexaHuK. /o MOMEHTa € MpakTUKa ABUTATEIUTE C €(PEKTHBHA BajiOBa MOIIHOCT
noxa 300 kusoBaTa Ja He ce 00OpyABaT C €JIEKTPOHHA CHCTeMa 3a MOJIIoMaraHe Ha
pElIeHUsTa 3a eKCIJIOATalMsl, JUarHOCTUKa U PeMOHT. Ta3u cucreMa € elIHO OT
pelieHusTa 3a U30srBaHe Ha ChCIIECTBYBAIIUTE CKBIIO CTPYBAIIU EJIEKTPOHHU
CUCTEMHU 3a yIOpaBJI€HHWE M JMATHOCTHMKA C U3MOJ3BaHE Ha HAIUYHUTE
U3MEpBATENIHU MPUOOPH, KOCBEHO II0JIydaBaHE Ha MbJIHUS KOMIUIEKT OT
€HEPrOMKOHOMHYECKHU MOKa3aTeau. Bb3MOXKHO M KENaTeHO € W3MOJI3BAHETO Ha
CUCTEMATa 3a TPSIHUHIA Ha KOMIIETEHTHU MOPCKH JIMIA OT KIIbCThpa. [Ipeainoxken e
MOJIeJ] Ha apXUTEKTypa U pealin3aliys Ha alrOpuThM 32 KOMOMHUpaHE HAa JaHHU OT
pa3IMYHU CEH30pHU BB3JIM, KAaTO C€ M3MOJ3BAT Pa3M4YHM KOMYHHUKAIIMOHHU
IPOTOKOIM M MHTETPUPAHETO MM B €AUHHA MpexoBa Mpexa. Pa3paboten e
QITOPUTHM 32 HAMalIIBaHE Ha BPEMETO 3a KOMYHHUKAIUS MEXIy OTHCIHUTE
€JIEMEHTH U CJI0s 3a ChOMpaHe U aHaJIu3 Ha JJaHHU.

I'8-3 MockoB, H). ApganTuBHM CHCTEMH 3a OQUArHOCTHKA U TEXHUYECKO
oOcimykBane Ha kopabOHu musenoBu nsurarenu, TPAHCIIOPT, exomorus -
ycroiunBo pasButue — Bapua: Texnuuecku ynus., 2007, ISBN 954-20-0003-0
c.158-165
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Pe3tome: myOnmukamusaTa mpeacTaBs alrOPUTHM Ha KOMIUIEKCHA CHCTEMa
3a IMarHOCTUKAa HAa KOpaOHM JM3EJIOBU JIBUTaTelld. AJTOpUThMa CE€ OCHOBaBa Ha
MOCTICIHATE JOCTIKCHUS B TEOpHATAa Ha JUATHOCTHIIMPAHE Ha HECTAllMOHAPHU
O0EKTH C EeJIEeMEHTH Ha W3KYCTBCH HHTEIEKT-Bh3MOKHOCT 3a OOy4eHHE OT
HEBPOHHU MPEKH, aHAJIN3 ¢ ar€HTHA TEXHOJIOTHUS 3a MPEIM3HOCT Ha Pe3yITaTUTe U
NPWIOKEHUE B MO IMIMPOK CHEKTHP OT KOHCTPYKTUBHHU peEIIeHHS. | 'hBKaBUTE
MaTEeMaTUYHU CUMYJIAIIMOHHUA MOJIEIH Cca TapajieTHO ¥ €THOBPEMEHHO ChBMECTHU.
ToBa maBa BB3MOXKHOCT 3a ObJenIM pa3paboTku B cepaTa HA CHUHEPTETUUHHUTE
pemenusa. Codryepa e paszpadoren B cpena [lendu - typ6o Ilackan. Tosa
o0JieKuaBa pecypcoeMKOCTTa Ha TTakeTa | T'O MPaBH JIECHO JOCTHIICH 332 BXOJHUTE
HUBA.

I'8-4 MockoB, KO. O3onHupaHe Ha CBeXHUS 3apsij Ha JIM3EJIOBU JBUTATENd 3a

CHIKaBaHe Ha emucusiTa ot a3oTtHu okucu, TPAHCIIOPT, ekonorus - ycTtonumuBo
passutne — Bapua: Texanuecku yaus., 2007, ISBN 954-20-0003-0 c.152-157

Pe3ome: Ta3u cratms oOChXkOa TMOIXOMa 3a O30HMPAHE HA CBEKHS
3aps Ha JU3EIIOB JBHUTATENl OT BBHINCH M3TOYHWK. [IpmiokeHaTta MeToauKa €
croco0 3a peaylupaHe Ha BPEJIHUTE €MHCHU OT OTpadOTHIHTE razoBe. DOKYyCHT
Ha pa3paboTkaTa ca a30THUTE OKHcH. JloOuTara 6a3a JaHHM OT (DAKTOPHUS
CKCIICPUMEHT ca IIOCeABalll aHalIW3 TIOKa3Ba CHW)KaBaHE HHUBaTa H €
JIOKA3aTeJICTBO 3a IMOBJIMSABAHETO HA CTEMNEHTAa HA CIBCTSABAHE OT TPHUATOMHHTE
ra3oBe KaKbBTO HE O30HA. TOHMKCHUTE HUBA HA a30THU OKHCH CJIEA TPETHUPAHETO
MOTBBPIKIABAT MOJCIICH €KCTIEPUMEHT OOCKT Ha JPYro M3CJeABaHE 3a BIUSHUETO
Ha TPUATOMHHTE Ta30Be BBPXY CTENEHTa Ha CrbcTsBaHe. [loaxoma € dwact oT
Obaera pa3paboTKa Ha OCHOBATa Ha MOBHUIIIABAHE HA CTEIICHTA HA CI'bCTSIBAHE ChC
3ama3BaHe HUBAaTa Ha MaKCHMMajiHaTa TeMIlepaTypa Ha TOpeHEe B KamepaTa Ha
neuratens. bazute gaHHW ca MOJy4YeHW C OTYMTAHE BIUSHHUETO HA PEKUMHUTE
daTopu U peryIMpOBLYHU XaPAKTEPUCTUKH HA TU3EIIOBUS IBUTATEN.

I'8-5 Moskov.J. Basic Design Module of Turbocharger Simulation Oriented to
Control - Status and Applicationsin: First International Marine Engineering
Conference, 21-23 November 2018 at the Engineering Faculty Nikola Vaptsarov
Naval Academy. Varna: NVNA, 2018, pp. 115-119. ISBN 978-619-7428-31-5.

Pe3ome: [lyOnmukamusita TipeAcTaBs MaTeMaTHYeH MOJEN  Ha
CbBMeCTHaTa paboTa Ha OyTanHaTa 4acT Ha KOpaOeH AU3eNI0B JABHUraTel u Typoo-

KOMIIPECOpPHUS arperar - u3o0apHa TypOuHa. MonenbT € OpHEeHTHpaH KbM
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TypOOKoMIIpecopa, a Moadopa Ha KOHCTPYKTHBHOTO pEIIeHHE Ha wu300apHa
CHCTEMa 3a CBPBXITBIIHEHE € 3a Ja ce 00XBaHAT BUCOKHTE HUBA OT MTOBHIIABAHE HA
HaJISITaHETO C ONTHUMaiHa e(eKTHBHOCT Ha mpoleca. M3nomsBan e omuTa B
KaTeapata 3a MOJCIUpaHe Ha TOIUIOOTACISHETO B IUIMHABPA Ha JBHTATEINS,
ra30MCITyCKATEIIHUTE CUCTEMH C IIOCTOSHHO HalsraHe W KOHKpPETHUKaTa B
TyTOOKOMIIpecopa KaTo 3aryOM © e(QEeKTHBHOCT C MHHUMH3UpAHE WU
CKBUBAJICHTUPAaHE Ha OTKIOHEHUSATa. MOJENBT € YacT OT KOMIUIEKCHA pa3paboTKa
Ha MHTEJIMTCHTHA CHHEPTeTHYHA CUCTEMA 32 YIPaBJICHUE C T'HBKABH ITOKA3aTeNN HA
ra3ooOMeHa W Cr'BbCTABAHETO B NWIMHABpA. Pa3zpaboTBaHata cucTeMa IeENn
CHBMECTSIBAaHE HAa OCHOBHHTE 33J1a4H 110 HEMPEKbCHATA TEXHUUYECKA EKCIIOATAIINS
U JIMarHOCTMKAaTa C Haco4yBaHe KbM IIpeAcka3BaHe Ha Obaemy JedeKTd Hu
eBEHTYyaJICH MTOMIIaX.

I'8-6 Mockos, FO. AHanuTudyeH 0030p Ha METOAUTE 3a peIylUpaHe Ha a30THUTE
OKHCH TIpU ChBpEeMEHHUTE KopaOuu nau3enoBu jpurarenu, TPAHCIIOPT,

€KOJIOTHSI - YCTOMYMBO pa3Butue — Bapna: Texuunuecku ynus., 2007, ISBN 954-
20-0003-0 c.144-151

Pe3rome: HapacTBar m3nckBaHusATa KbM IUIABATEITHUTE ChJAOBE OTHOCHO
€KOJIOTUYHO BB3/IEHCTBHE BHPXY OKOJHATA Cpejla U Hail-Beue OTACIISIHUTE EMUCUU
oTpaboOTHIIN Ta30Be 3a Koero € oTaeiacH crenuaieH Anekc NOX code or
MEXIyHapOoJIHAaTa KOHBEHIIM 3a Oora3BaHe Ha MopeTo oT 3ambpcsiBane MARPOL.
OCHOBHUTE MPOU3BOJUTEIN Ha CHBPEMEHHH EJIEKTPOHHO YIMPAaBIIEMH KOpPaOHU
JIU3EIIOBY JIBUTATEIM THPCAT pPEIICHUE Ha W3JIM3AIIMAAT 3acHUjIeH KOHTPOJ Ha
ChCTaBa Ha OTPaOOTWIINTE W OCBOOOXKIAaBaHM Ta30BE B OKOJHATa Cpefa.
OcoOcHHMSI aKIIEeHT Ha a30THUTE OKHUCH € TIOpaad TOKCHYHOCTTa |
KaHIIEPOTeHHOCTAa UM. KOHCTpYKTHBHHUTE pEIIeHUs ca TBBPAEC pa3HOOOpa3HHU. 3a
neiaTa Ha OBJela KOMIUIEKCHA pa3paboTka ¢ MpeaHa3HAaueHUE YIPABJICHHUETO,
TeXHUYECKaTa EKCIUIoaTallusi W TPEHWHra Ha KOMIIETEHTHH MOPCKH JIHIA €
HarpaBeH To3u 0030p. Pasrienanu ca aHAIUTUYHO BCUYKH BH3MOXKHHU PEIICHUS
CBBP3aHU C ra3000MeHa, TOPHUBOITOAABAHETO W TOPEHETO B KOPAOHHTE IU3EIIOBU
JBUTATEIM C aKIEHT peaylupaHe MaKCHMallHaTa TeMIleparypa Ha TOpCHE B
rOpuBHaTa Kamepa, KaTO OCHOBEH KaTaJiu3aTop Ha TOpeHe Ha aszora u
MIPOU3BOJHUTE MY a30THH OKHCH. PasriemaHute MeTOaW ca KOHCTPYKTHBHU
pelIeHus ¢ TbBKaBO yNpaBlieHHue Ha (pa3uTe Ha Ta3000MeHa U BIIPHCKBAHE HA BOJIA.
PaGoTata ¢ BOIOTOpHMBHH €MYJICUU BCE OIIIE € OMIMS Ha HIKOW BUCOKOHATOBAPEHU
HUCKOYECTOTHH  KOpaOHM  nu3enoBu  jaurarend. OCHOBHHUS — W3BOJ €
HEOOXOJMMOCTTa OT MOAMSHA Ha EKCTEH3WBHUTE CKBIIO CTPYBAIld METOAH C
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WHTEH3UBHU 0a3upaHU BbPXY I'bBKABO YIIPaBJICHUE HA JUHAMHMKATAa Ha MPOLIECUTE
C KBa3UJIMHAMUYHU MOJEIH.

E23 Ily0umKyBaH YHMBEPCHUTETCKM YUYeOHUK MM Y4YeOHMK, KOHMTO ce
U3M0/13Ba B YYMJIHMIIHATA MpeKa

E23-1 Mockos, lO. KOPABHU JU3EJIOBU JIBUT'ATEJIN, KYPCOBO
[TPOEKTHUPAHE, BBMY "H. U. Banmapos", Bapna, 2019 ISBN 978-619-7428-
34-6 (pdf) 102 c.

Pe3lome: Y4eOHUKBT € MpeAHa3HAYEH 3a CTYJIEHTUTE, KypCAHTUTE U
JIOKTOPAHTUTE OT CHeluanHocTTa ,,KopaOHu MamuHu U Mexanu3Mu‘“ BbB BBMY.
B chbappxkaHMeTo My ca BKJIIOYEHHM TEMH, ChOOpa3eHM C ydeOHHs IUTaH 3a
ocurypsiBane oOydeHueto cbriacHo Mogenen kypc 7.02 u 7.04, ydeOHara
mporpamMa IO JUCHUIUIMHUTE ,,IepmonuHamuika™ u ,KopabHu au3enoBu
JBUTATEIU-TEOpHUsT W ekcruioartanus . OOXxBaHaTH ca  METOJUKHUTE 32
TEPMOJIMHAMHYHO TIPECMATaHE Ha TMPOIECUTEe C T'bBKAaB MOJO0OP HA BXOJHU
napamMeTpu U ONpelelisiHe Ha U3XOJAHUTE ToKazarenu. ba3zara nmaHHu u
M3YHUCIUTEIIHUTE METOAM TIOKPUBAT IEJNHS CHEKThP OT KOpaOHM JHU3ETOBU
JIBUTATENId U BPB3KUTE KbM 00CITyXBarouTe U nepudepHu cucremu. PaspadboreHa e
Y aHAIMTUYHA YacT 3a MoJAroMaraHe oleHKaTa Ha TOITUIMHHUS OajlaHC Ha OCHOBAaTa
Ha €HEePro-MKOHOMHUYECKUTE TMOKa3aTelId Ha M3MOJI3BaHUs IUKBI. M3non3Banu ca
MaTEMaTUYeCKH 3aBUCHUMOCTH OT MPAKTUYECKH PEe3yJATaTH OT JAUCEPTaAlMOHHUS
Tpyad Ha gnou.j-p FOmusn BacuneB MockoB. Ha ocHoBa Ha anropuTbMa 3a
npecMmsATaHe ¢ paspaboreH mNpoaAykT B cpema Excel, koito Ha 06asata Ha
UTEPAllMOHHU TPOLEIYPH TIPU OMpPEAC/IsIHE HAa BaXXHU 3a €HEProOMKOMOMHUYECKaTa
U eKoJulornyHa €(EeKTUBHOCT MOKa3aTelu MOXE Ja JOCTUTHE ONTHUMHU3AIUS Ha
pe3yaTaTuTe MpU I'bBKAB MOAOOP HAa BXOJHHUTE HUBA 0a3u aHHU. Bb3MOXeH € u
aHaJTUTUYEH 0030p Ha pe3yylTaTUTe C IMOCIE[BAIl0 YChBBPIICHCTBYBAaHE Ha
KOMITIOHEHTUTE 3a TpecMsATaHe Ha MoAmporecuTe. MOIyIHUS TPUHIUI Ha
ChbBMECTHa paboTa jJaBa BBH3MOXKHOCT 3a BKJIIOYBAaHE HAa HOBHU KOMIIOHEHTH U
3aTbJI00YaBaHEe BIMSHUETO HA OCTaHAJIUTE I10 0 Ipa3oupaHe.

E23-2 Mockos, 0. XUMHUKAJIN U MACJIA 3A EKCIUIOATALIIA HA
KOPABHUTE EHEPI'ETUYHU YPE/JbMW, BBMY "H. U. Banuapos", Bapha,
2022 ISBN 978-619-7428-75-9 (CD) 170 c.

Pe3rome: VY4eOHUKBT € TMpeAHAa3HAu€H 3a CTYICHTUTE, KYypPCAaHTUTE U
JOKTOPAHTUTE OT CHeIuaaHocTTa ,,KopabHu MammHu 1 MeXaHu3Mu* BbB BBMY.
B chabpkaHMeTo My ca BKJIIOYEHH TE€MH, ChOOpa3eHH ¢ ydeOHHus IUIaH 3a
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ocurypsiBane oOyudeHuero cwriacHo Mogenen kypce 7.02 u 7.04, yueOnara
rporpamMa no JUCUUIUIMHUTE ,, TexHndecka xumus', ,,IHKEHEPHO TEXHOJOTUYHO
noanbpkane Ha kKopaba“ wu ,KopaOHuW Au3eIOBM JIBUTATEIU-TEOpUS U
excrutoatanusa . B ydeOHWKAa ca MPUIOKEHW HAW-HOBUTE METOJIUKH 3acsTaiin
TPUOOJIOTUSATA U TEXHOJOTHHUTE 3a IMOJy4aBaHE U TPETHUPAHE HA CUHTETHUYHH U
MUHEpaTHU MOTOpHU Macia. CHeluaniHo MsCTO € OT/ACJICHO Ha MPHUCATKUTE 3a
TpPETUPAHE C LIe MOJ00psiBaHE XapaKTepUCTUKUTE Ha Oa3oBuTe Macia. Ha ocHoBa
Ha pa3paboTKa MoJi pPbKOBOJCTBO HA aBTOpa € pa3riie/laH UJeeH MPOECKT CbBMECTHO
c MoOun bbirapus B KOUTO € H3CIAEABAHO M MPWIOKEHO BIUSHUETO Ha
MoJISIpU3alisaTa Ha BBIVICBOJOPOJHUTE MOJEKYJIH C €)1 HaMmallsBaHE Macara Ha
TPETUPAILUTE €IEMEHTU B KOpaOHU yyclioBus. ToBa mpuiiaraHe CHH>KaBa 1EHOBUSA
MHJIEKC Ha TEXHOJIOTMSITa W KaTalu3upa Ipolleca Ha OTJIaraHe Ha MPUCAJKUTE
€IUHCTBEHO B O0O0JAaCTUTE HA TEYHO M TPaHUYHO TpueHe. B ydeOHuMKa ca
pasriepAaHd W OCHOBHUTE BHJOBE XHMHUKAJIM W3MO0JI3BaHU B oO(uIopHaTa
UHJYCTpHUSl 3a TOYMCTBAHE, TMACHBUpPAHE U TPETUpaHE B EKCIUIoaTalUATa Ha
CUCTEMH OT KOpaOHUTE BB31U U arperatd. OObpHATO € BHUMAHUE HA CUCTEMUTE
OCUTYpSIBAlllM TEXHOJOTMUTE HA T[IOYMCTBAHE M TPETUpPAHE C BbB3MOXKHU
HEU3MPABHOCTU MPEIAU3BUKAHU OT HECHBMECTUMOCTTA HA XMMUYECKUTE ChCTABKU
ChC CIUIABUTE OT ChOTBETHUTE JIETANIN, Bb3JIU U arperaru.



NIKOLA VAPTSAROV NAVAL ACADEMY

Summaries of scientific works

B3 Monographs.

B3-1 Modular mathematical model of marine diesel engine for diagnostics
and control. monograph, publisher: Nikola Vaptsarov Naval Academy, 2022
y. ISBN 978-619-7428-80-3, 251p.

Summary: A monographic work sets itself the goal of creating a
complex mathematical model that corresponds to the particularities of the specific
engine. For the model to be adequate, a complex and lengthy development process
is required. This complicates and makes it more expensive to create. In this
monograph, the solution to this complex task is proposed as the creation and use of
adaptive learning models, through the realization of an intelligent system. Using
information about the current state of an engine and a previously established
knowledge base about it, the model changes its behavior to adapt to that state of
that engine. When entering information about the change of a given engine
indicator, the model reacts adequately and reflects this change in its indicator
process. In this way, it reacts to the different operating conditions of the engine and
adapts to its new condition. Creating training models and adapting them to a
specific engine is a difficult task. Many experimental data are used for its
realization. The monograph presents a methodology for processing and extracting
information that adapts the mathematical model to this engine. For this purpose,
the change of various indicators has been studied, and when dependencies
characteristic of a given type of engine are established, they are introduced into the
model. Then the degree of dependence of the variable quantity on any of the mode
characteristics or other input quantity for the model is determined. This
dependence, after its introduction into the model, makes it adequate for the entire
operating range of the particular engine. The complete system development can be
used for diagnosis, forecast for the development of the technical condition and
management of the processes of changing the energy-economic and environmental
indicators of a ship's power system. The methodology is easily accessible and does
not require special qualification from the service personnel for its application for
the purposes of planning, organizing and controlling the continuous technical
operation.



I'7 Scientific publications in journals referenced and indexed in world-
renowned databases of scientific information /only Web of Science and
Scopus/

I'7-1 Moskov, Y. Trainable Mathematical Model of Fuel Supply of a Ship Diesel
Engine as an Element of a Synergetic System, 2020 International Conference
Automatics and Informatics, ICAI 2020 - Proceedings, 2020, 9311352, INSPEC
Accession Number: 20344477 , DOI: 10.1109/ICAI150593.2020.9311352
https://www.scopus.com/authid/detail.uri?authorld=57221761025&eid=2-52.0-

85050549302

Summary: The latest generations of ship's power systems need to meet
ever-increasing requirements of an energy-economic and environmental nature.
This requires the use of modern methods of management, technical operation and
diagnostics of the variety of technical constructive-design solutions. Without the
complex solution of the main design and operational tasks, it is impossible to
achieve results corresponding to the requirements. There is a need for a new
approach, without increased use of resources, especially the time factor. This is an
application of synergy with its main methods and solutions bringing a new level in
the management, diagnostics, servicing of complex systems. In particular, the
publication illustrates a stage and component of a synergistic system for
controlling the fuel supply and combustion processes in Low Frequency Marine
Diesel Engines. An important stage in this process is the training of seafarers. For
the purposes of this transformation and development of new skills, it is necessary
to adapt the curricula and improve the methods of acquiring habits and skills in this
area.

I'7-2 Moskov, Y. Trainable Mathematical Model of Gas Exchange of a Ship Diesel
Engine as an Element of a Synergetic System, 2020 International Conference
Automatics and Informatics, ICAI 2020 - Proceedings, 2020, 9311356, INSPEC
Accession Number: 20344481, DOI: 10.1109/1CAI150593.2020.9311356
https://www.scopus.com/authid/detail.uri?authorld=57221761025&eid=2-52.0-

85050549302

Summary: This report describes the possibility of using a synergistic
system for the complex management of a ship's power system, in particular the gas
exchange system of a modern low-frequency marine diesel engine. The great
achievements in the management of mixture formation and combustion at this
stage are impossible without the parallel management of gas exchange processes

ensuring the high efficiency and environmental friendliness of these electronically
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controlled engines. The moment came when the development of operating systems
and hardware allowed us to apply the synergistic approach to solving this complex
task. The model experiment at this stage shows very good results for flexible
control of the time section of the organs and changes in the degree of compression
without the introduction of disturbing factors. The obtained results contribute not
only to the work process, but also to the stabilization of the engine operation and to
the development of reference characteristics for the purposes of continuous
diagnostics. This is a breakthrough in a solution that was considered unlikely and
the predictor corrector methods did not produce results with the required accuracy.

I'8 Scientific publications in non-refereed peer-reviewed journals or published
in edited collective volumes

I'8-1 Moskov, Y. Investigation of the Partial Effect of the Individual Control Input
Factors on the Behavior of a Mathematical Model for a Particular Marine Engine,
Collection of reports from a doctoral scientific conference. Varna. NVNA, 2019,
ISBN 978-619-7428-45-2, p. 18-23

Summary: The purpose of this publication is to present the results of a
study of the partial influence of mode and control factors on the energy-economic
indicators of a modern low-frequency marine diesel engine with electronic control.
The main goal of this research process is to train a mathematical engine model
with an acquired operational database. Determining the weighting factor of the
impact of mode and operational factors is a complex process, and the
simplification with reduction of sets does not bring good accuracy and adequacy.
This approach of sifting and quasi-static use of the factors and indicators, as well
as the introduction of parallel provision of mass-dimensional characteristics gives
very good results. The publication is mainly focused on the indicators of the work
process and the accompanying indicators of the sub-processes, as well as ensuring
the cooperation of the piston part with the turbo-compressor unit. the result is the
provision of flexible control system training and real-time diagnostics.

I'8-2 Moskov, Y. Digital identification of an indicator chart taken with a
mechanical indicator, Marine Science Forum, T. 2, 2008, p. 40-47. ISSN 1310-
9278. NVNA, Varna

Summary: Automating data collection and decision-making
processes is critical in the technical operation and diagnostics of modern marine

diesel engines. The indicator chart remains the most complex indicator for this
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purpose. A Gaussian filtering diagram recognition methodology is considered.
Based on the Gaussian function and mathematical transformations of a general
nature, an algorithm and software product for processing is presented. The
obtained indicators are an important part of the heat engineering report of the chief
mechanic. Until now, it has been a practice for engines with an effective shaft
power below 300 kilowatts not to be equipped with an electronic system to support
decisions about operation, diagnostics and repair. This system is one of the
solutions to avoid the existing expensive electronic control and diagnostics systems
using available measuring instruments, indirectly obtaining the full set of energy-
economic indicators. It is possible and desirable to use the system for the training
of competent seafarers from the cluster. An architecture model and implementation
of an algorithm for combining data from different sensor nodes using different
communication protocols and integrating them into a single mesh network is
proposed. An algorithm was developed to reduce the communication time between
the individual elements and the data collection and analysis layer.

I'8-3 Moskov, Y. Adaptive systems for diagnostics and maintenance of marine
diesel engines, TRANSPORT, ecology - sustainable development — Varna:
Technical University, 2007, ISBN 954-20-0003-0 p.158-165

Summary: The publication presents an algorithm of a complex system
for the diagnosis of marine diesel engines. The algorithm is based on the latest
achievements in the theory of diagnosis of non-stationary objects with elements of
artificial intelligence - the possibility of learning from neural networks, analysis
with agent technology for precision of results and application in a wider range of
constructive solutions. Flexible mathematical simulation models are parallel and
concurrently collaborative. This enables future developments in the field of
synergistic solutions. The software is developed in the Delphi - Turbo Pascal
environment. This lightens the resource intensity of the package and makes it
easily accessible to entry-level users.

I'8-4 Moskov, Y. Ozonation of the fresh charge of diesel engines to reduce the
emission of nitrogen oxides, TRANSPORT, ecology - sustainable development —
Varna: Technical University, 2007, ISBN 954-20-0003-0 p.152-157

Summary: This article discusses the approach for ozonating the fresh
charge of a diesel engine from an external source. The applied methodology is a
way to reduce harmful emissions from exhaust gases. The focus of development is
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nitrogen oxides. The database obtained from the factorial experiment is a
subsequent analysis shows a decrease in the levels and is evidence of the influence
of the degree of compression by triatomic gases such as ozone. the reduced levels
of nitrogen oxides after treatment confirm a model experiment subject to another
study on the effect of triatomic gases on the degree of thickening. The approach is
part of a future development based on increasing the compression ratio while
maintaining the maximum combustion temperature levels in the engine chamber.
The databases were obtained taking into account the influence of mode factors and
control characteristics of the diesel engine.

I'8-5 Moskov, Y. Basic Design Module of Turbocharger Simulation Oriented to
Control - Status and Applications In: First International Marine Engineering
Conference, 21-23 November 2018 at the Engineering Faculty Nikola Vaptsarov
Naval Academy. Varna: NVNA, 2018, pp. 115-119. ISBN 978-619-7428-31-5.

Summary: The publication presents a mathematical model of the joint
operation of the piston part of a marine diesel engine and the turbo-compressor unit
- an isobaric turbine. The model is turbocharger oriented and the design solution
selection of an isobaric supercharging system is to cover the high levels of boost
pressure with optimum process efficiency. The experience of the department was
used to model the heat release in the engine cylinder, the constant pressure exhaust
systems and the specifics in the tube compressor such as losses and efficiency with
minimization and equalization of deviations. The model is part of a complex
development of an intelligent synergistic control system with flexible indicators of
gas exchange and compression in the cylinder. The developed system aims to
reconcile the main tasks of continuous technical operation and diagnostics with a
focus on predicting future defects and possible pumping.

I'8-6 Moskov, Y. Analytical overview of methods for reducing nitrogen oxides in
modern marine diesel engines, TRANSPORT, ecology - sustainable development —
Varna: Technical University, 2007, ISBN 954-20-0003-0 p.144-151

Summary: The requirements for vessels regarding ecological impact on
the environment and especially exhaust gas emissions are increasing, for which a
special Annex NOXx code has been set aside from the international convention for
the protection of the sea from pollution MARPOL. The main manufacturers of
modern electronically controlled marine diesel engines are looking for a solution to
the emerging increased control of the composition of exhaust gases and emissions

into the environment. The special emphasis on nitrogen oxides is due to their
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toxicity and carcinogenicity. Constructive solutions are very diverse. This review
was made for the purpose of future complex development aimed at the
management, technical operation and training of competent maritime personnel.
All possible solutions related to gas exchange, fuel supply and combustion in
marine diesel engines have been analyzed analytically, with an emphasis on
reducing the maximum combustion temperature in the combustion chamber, as the
main catalyst for the combustion of nitrogen and its derivative nitrogen oxides. The
considered methods are constructive solutions with flexible management of the
phases of gas exchange and water injection. Water-fuel emulsion operation is still
an option on some highly loaded low-frequency marine diesel engines. The main
conclusion is the need to replace the extensive expensive methods with intensive
ones based on flexible management of process dynamics with quasi-dynamic
models.

E23 A published university textbook or a textbook that is used on the school
network

E23-1 Moskov, Y. MARINE DIESEL ENGINES, COURSE DESIGN, Nikola
Vaptsarov Naval Academy, Varna, 2019 ISBN 978-619-7428-34-6 (pdf) 102 p.

Summary: The textbook is intended for the students, cadets and
doctoral students of the "Ship Engines and Mechanisms™ major at NVNA. Its
content includes topics consistent with the curriculum for providing training
according to Model Course 7.02 and 7.04, the curriculum for the disciplines
"Thermodynamics™ and "Marine Diesel Engines - Theory and Operation™. Methods
for thermodynamic calculation of processes with flexible selection of input
parameters and determination of output parameters are covered. The database and
calculation methods cover the entire spectrum of marine diesel engines and
connections to service and peripheral systems. An analytical part has also been
developed to support the assessment of the heat balance based on the energy-
economic indicators of the used cycle. Mathematical dependences of practical
results from the dissertation work of Yuliyan Vasilev Moskov. Based on the
calculation algorithm, a product has been developed in an Excel environment,
which, based on iterative procedures in determining important indicators for
energy-economic and ecological efficiency, can achieve optimization of the results
with flexible selection of the input database levels. An analytical overview of the
results with subsequent improvement of the components for calculating the sub-
processes is also possible. The modular principle of working together makes it
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possible to include new components and deepen the influence of the others by
default.

E23-2 Moskov, Y. CHEMICALS AND OILS FOR THE OPERATION OF SHIP
POWER EQUIPMENT, Nikola Vaptsarov Naval Academy, Varna, 2022 ISBN
978-619-7428-75-9 (CD) 170 p.

Summary: The textbook is intended for the students, cadets and doctoral students
of the "Ship Engines and Mechanisms™ major at NVNA. Its content includes topics
consistent with the curriculum for providing training according to Model Course
7.02 and 7.04, the curriculum for the disciplines "Technical Chemistry",
"Engineering Technological Ship Maintenance" and "Marine Diesel Engines -
Theory and Operation”. The textbook includes the latest methods concerning
tribology and technologies for obtaining and treating synthetic and mineral motor
oils. A special place is devoted to treatment additives in order to improve the
characteristics of base oils. On the basis of development under the author's
leadership, a concept project was considered together with Mobil Bulgaria, in
which the influence of the polarization of hydrocarbon molecules was studied and
applied in order to reduce the mass of the treatment elements in ship conditions.
This application lowers the price index of the technology and catalyzes the graft
deposition process only in the areas of liquid and boundary friction. The textbook
also discusses the main types of chemicals used in the offshore industry for
cleaning, passivation and treatment in the operation of systems of ship assemblies
and aggregates. Attention was paid to the systems providing cleaning and
treatment technologies with possible malfunctions caused by the incompatibility of
the chemical ingredients with the alloys of the relevant parts, units and aggregates.
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