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BHCIIIE BOEHHOMOPCKO YYHJIHIIE . H. H. BAIII[APOB“

Peunensus

BbPXY AMCEePTALMOHEH TPY/ 33 MoJIy4aBaHe Ha
HAYYHA W 00pa3oBaTe/IHa CTENEH ,,JOKTOp”
HAy4YHA CHeNHAIHOCT ,,KopaGuu cHiI0BH Ypeadu, MAIIWHA U MEXaHU3MHU”
npogecuonanno nanpasienue 5.5 ,,Tpancnopr, kopaGonnapane u apuauus”

Aptop Ha auceprauponnus Tpya: Jumutsp [erpos [Monos

Tema Ha QucepTALMOHHUSA TPYA: ,,M3caeqBaHe Ha BJMSHHETO HA FOPUBATA BHPXY
Ka4YeCTBOTO HA OCTATHYHHUTE HPOAYKTH HA IrOPEHETO, MOLIHOCTTA H eeKTUBHATA
paboTa Ha KopabHHTe ABHraTeIn”

Mzroteun penersusTa: npod. a-p uuxk. Tonop Koncrantunos Pazmos, daxynrer
., Tpancriopren MmenumxmbHT”, BTY , Tomop Kabnemkos” — Codust

1. AKTyaJIHOCT Ha Pa3paGoTBAHHS B IHCEPTANMOHHUA TPY/I Npobiem.

B cBeTa jeiicTBa mapaaurmara 3a yCTOWYHBO pasBHUTHE M CBLp3aHaTa C TOBA
fopba Ha CBETOBHATa OOIIHOCT NMPOTHB HEPAa3yMHOTO M3IOJI3BAaHE HA TPHPOIHHTE
pecypcH, 3aMBPCABAHETO Ha OKOJHATA CpeJa M ONAcHOCTTa OT H3MEHEHHE Ha
KiMMata. VI3MEHEHHETO Ha KIMMATa ¢ CBBP3aHO C YBEIWYABAHCTO Ha OTACIAHHUTC
KOJIMYECTBA BLITIEPOJICH ABYOKHC IIPEAU3BHKAHO OT JIEHHOCTTA HA X0paTa B pa3siIH4yHH
chepu, a 3aMBpCABAHETO HA OKOJHATA CpeAa ¢ peluua APYrd  eKOJNOrHYHH
samepeutend. OT Tasu TiegHa Touka EBponeiickust cpro3 u MexayHapoaHara
MOpCKAa OpraHu3alds pa3BHBAaT HOpMaTHBHaTa 0asa, (OpMHparT MOTUTHKH H
IIPEABIKIAT MEPKHM 3a yBeIH4aBaHe Ha CHEPIHHHATA e(EKTUBHOCT Ha KopaOuTe ¢ 1en
HaMaJlgBaHE Ha pa3xoja Ha rOpHBO M CBBP3aHOTO ¢ TOBA HAMAllABaHE Ha OTIACTSAHUTE
KOJIMYECTBA BBIVIEPOJIEH BYOKHC U APYTH €KOJIOIHYHH 3aMbpcuTeny. B Tasu Bph3Ka,
rxoueeHmmaTa MARPOL — Amekc VI W3uCcKBa NMOHMXKABAHE HAa €MHUCHHTE A30THH
OKCHI¥ Ha TJIABHHM M CIOMATATeNTHH JBUTATEIN ¢ BETPELIHO TOpeHe ¢ nosede ot 75%.
HenpekhcHATOTO MOBMIIABAHE HA M3UCKBAHHATA KBbM ChCTaBa HA OTPAOOTEHH Ta3oBe,
Hanara W3cjelBaHe M YCHBBPLICHCTBAHE HA EKCIUIOATAlMATA HAa JBHIaTElWTe C
BBTpelHO TopeHe. Tosa omKposaea 6adcHa obnacm 3a HayuHu U3C/1e08aHUA U
npaKmu4ecKku peuienus, noonoMazawju me3u npowecu, 0cobeno & onepamuseH
nnan. PazpaGomenusm uayuen mpyd e no3UWUOHUPAH UMEHHO & masu obnacm,
Kamo npednaza CbOMEEeMHYU HAYYHO-NPUNONCHU U  RPUNONCHU HOBOCMU U
peuienus.

B obnacTta Ha MOPCKHS TPAHCIIOPT C€ W3IOJI3BAT ITHPOKO IU3CTOBHTE
[BATATENH, KOMTO ca MO-MKOHOMHYHM ¢ moBede oT 20% OT BCHYKM OCTaHAIH
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nBuratend. ToBa € 0co0EHO BaKHO 32 KOpaOHHMTE ABUraTEIH, KbIETO M3II0JI3BAHMTE
MOIIHOCTH c¢a TrojeMH. TsAXHaTa eKCIUIoAaTalUs ce CBIPOBOKIA CBC CHITHO
3aMBpCABAHE HA OKONHATa Cpeja Nopaau (akTa, 4e H3MON3BAT HHUCKOKAYECTBEHH
TOpPHBA, KATO C€ OTIEIAT TOJEMH KOJIUYECTBA EKOJIOTHYHH 3aMbPCHTEIIH.

Jucepraimonsus Tpya € (OoKycHpaH BBPXY IpOydYBaHE Ha BIIMAHHMETO Ha
npeaBapuTenHata o0pa0oTka Ha TOPUBOTO MNPEAH M3rapsHETO MY B JH3CIOBHA
JIBUTATE]l BBPXY Ka4eCTBOTO HA OCTATHYHHTE MPOAYKTH HA IOPEHETO, MOIIHOCTTA H
e(ekTHBHaTa paboTa Ha KOpPAOHUTE JABUTATEIH.

Ocvugecmeenume  uU3CI1e06anusa U HOJNYYeHume  pesyimamu 8
OucepmayuoOHHUA MPyo ca HABPEMEHHU U AKMYanHU.

2. JIuTepaTypHa OCBeIOMEHOCT 10 MpodjieMa H TBOPYECKO OLeHSIBaHe HA
H3M0JI3BAHATA JIATEPATYpa.

B fmMcepTalMOHHMA TPyJ aBTOPHT € TIOKa3al MHOro J00po I03HaBaHE Ha
nmpoGreMa ¥ JOCTaThYHA JIMTEpaTypHa ocBelomeHOCT. IIpemnoxkeHata B
JUCEepPTALMOHHHA Tpya Oubmmorpadus chbabpika 83 IMTEpAaTYpHH H3TOYHHIH, OT
KouTo 34 Ha natHHHIEA ¥ 49 Ha KupWwiIHUa. T MOXE Ja ce OLCHH KaTO JOCTAaTBYHO
porara. TBOpUeCKH ca aHANM3UPAHH CHBPEMEHHHTE JOCTWIXKEHHS 110 pasriiekaaHara
TeMa. EQEKTHBHO M3TON3BaHUTE U3TOYHHIIA CE PA3TIIeXkIaT Mo-MoApodHO U IMTHpAT
B TEKCTa Ha ChOTBETHHUTE TIIaBH.

Ob30pvm u auanu3sm HA pazziedanume JNUMEPAMYPHU U3MOYHULU
obocnosasam npasuinocmma U A0EKEAMHOCMMA Ha onpedeneHume uen U
npedsudenume 3a U3NbAHEHUE KOHKPEMHU 340a4u Ha OucepmayuoHnama mpyo.

3. Ofma xapakTepUCTHKA HA AUcepTanHOHHMA TPyA. CHOTBEeTCTBHE HA
METOXHKATA HA H3C/IelBaHe C I0CTABEHATA IeJ M 3a{a4H.

JlvcepTauvoHHHs TPy € ¢ ob6eM oT 132 cTpaHuiM, KaTo ChAbpXka CIHCBK HA
W3MON3BAHUTE CHKpAllleHHs, YBOA, TPH TIaBH, 3aKIIOYEHHE, W3BOAH, NPHUHOCH,
npuiokenns u 6ubmmorpadus. Mzmoxenwero ¢ oHarneneHo c¢ 28 rabmuum u 94
burTypH.

TIpuerara npu paspaboTBaHe Ha JAUCEPTAIMATA OCTEI0BATENIHOCT HA paboTara
u u3bpaHuTe CPEACTBA HA M3CIICABAHE 3a PEIIaBaHe HA TOCTABCHHUTE 33/1a49H OILICHABAM
Kato noaxomsmy u mpaBwiHd. OOOCHOBKa Ha Ta3dW OLCHKa INE HAmpaBd 4pes
PE3IOMHpPAH aHAJIKM3 HA [IPEJICTABEHATa MH 33 H3TOTBSHE HA PELICH3US ANCEPTALIHUS.

BbB BBBEICHHETO SCHO ca OMNpeJeleHH KOHTypHTe M oOxBara Ha
JUCEPTALHOHHUA TPYA U aKTyaJJHOCTTa Ha TeMara.

B  gucepTanMOHHMA TPYA Ce pasrIekjar mpolieMu, CBBp3aHH €
eKCTIIOATAIAATA HA CHBPEMEHHH KOpaOHM [BHTATENH C BBTPEIIHO ropene. M3cneasar
ce BPB3KUTE MEKIY KaueCTBOTO Ha M3IONI3BAHOTO FOPHBO W HETOBOTO BIIHSAHHE BBPXY
KauecTBOTO HA OCTATBYHWTE TIPOAYKTH OT TOPEHETO, MOIIHOCTTa W edeKTHBHATA
pabora Ha KopaOHHWTe IBWTaTenH. AHAIM3Mpa ce M Ce TpaBM OLCHKA Ha
BB3MOKHOCTUTE J1a CE€ H3IIONI3BAT IOJOOpUTENH Ha CTPYKTypaTa Ha TOpPHBOTO, Ype3
BL3CHCTBAE BHPXY MOJEKYISPHHSA ChCTaB H CTPYKTypa My, ¢ Liell TIOBHINABAHC Ha
Ka4ecTBOTO Ha TOPHBHHMSA NpOLIEC W MOA0OpsBaHe Ha Tasu 0a3a Ha MEXaHHYHMTE U
eKOJIOTHYHH XapPaKTEPHCTHKH Ha JIU3EJIOBUTE JIBUTaTEIH.
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ITvpea znasa uma o63opro-ananumudien xapakmep. B Hes ¢ HanpaseH 0630p
Ha OCHOBHHTE KOMIIOHEHTH, CTPYKTypa MW XapaKTCPUCTHKH Ha TOpUBATd, KOHTO Ce
U3I0J13BaT B KopaOuuTe aurarenu. [logpoOHO € aHAaTH3MpaHa TeMaTa 3a OlpeessaHe
Ha Ka4eCTBOTO HA W3IOJI3BAHOTO TOPHUBO B CBETIMHATA HA MEKIYHAPOAHHUS CTAaHIApT
3a KauecTBO Ha ropusoro SO 8217:2017, koiito e mpuet 3a cranaapt u B b/IC ISO
8217. Pasrienanu ca mMoApoOHO MapaMeTpUTe: MIBTHOCT HA MOPUBOTO; BHCKO3UTET;
KOJIMYECTBOTO BOJA B TOPMBOTO; CSPHO CBHIbpXKaHME; 00ma yTalka;, HajIu4Me Ha
MereN, HaJMYHe Ha BaHAIWii; IUlaMHA TEMIepaTypa; KHCENMHHO 4YHCIo; (HHH
KaTAJIUTHYHHM YacTHIM, TeMIleparypa Ha TEWIHBOCT, LIETAHOB MHAEKC H IIETAHOBO
YHCIIO; BHHINEH BWJ W ChAbpXKaHue Ha Kammuil, ek u docdop. Beuukn Tesn
napaMeTpd HMar OTHOLIEHHE KbM KadeCTBOTO HA TOPHBOTO M BIHMSHHC BBPXY
paboTaTta Ha JBHraTeIMTE, KATO BCHYKO TOBA € OITMCAHO B IIaBaTa.

Omnpenenen e obekTa Ha H3CICABAHETO, ONMCAH € EKCIEPHMEHTA, CTCHIA 3a
nabopaToOpHA TECTOBM W3NHTaHHA M  HHPOPMALMOHHOTO OCHIypsBaHe Ha
CKCTICPUMEHTAITHUTE H3CIIC/IBAHUA.

Hakpas ca pgeduHHpaHd OCHOBHAaTa Uel M OCHOBHHTE 3aladd Ha
JUCEPTALMOHHUS TPY/I.

Bmopa znasa uma meopemutier u RPUNONceH xapaxmep.

B rnaBata e HaNpaBeHO MU3CJIEIBAHE HA BIMAHUETO Ha Au3enosuTe ropusa DO u
DO+AnStoTech, BBpXy MEXaHHYHUTE XapaKTEPHCTUKH HA KOPaOEH JM3€JIOB JABUTATEN
SKL 3NVD24. U3cnensano e BIMAHHETO Ha HaToBapBaHeTo G (KT) Ha M3X0/a Bajia Ha
IBUTATENd NpU H3noisBaHe Ha ropuBata DO u DO+AnStoTech Bbpxy crnennure
MEXaHHYHH XapakTepucTHku: edektuBHaTa MomHocT Pef (KW); criemmduten pasxon
Ha ropuBo SFOC (g/kWh); cpenna Temmeparypa Ha usropenute rasose Texh (0C);
YecToTa Ha BhpTEHE n (rpm) U 9acoBa KOHCYMaIus Ha ropuso (g/h).

Omnpeneneno ¢ BiusHHeTo Ha obpaboreHoro ¢ AnStoTech au3enoBo ropHso
BBPXY MEXaHMYHHTE XapaKTEPUCTHKH Ha kopaben musenos asuraren SKL 3NVD24.
3a 1enTa € ¢h3AajJeHa ChOTBETHA METOJUKA, KOATO ChABPIKA CTHIKHTE: MOJAEIHPAHE
Ha CTOMHOCTUTE HAa MEXaHHMYHUTE XapaKTEPUCTHKH, KaTo CE€ H3I0/A3BAT NMOTYYEHHTE
PErpecHORHH 3aBHCMMOCTH IIpH W3Moi3BaHe Ha ropusata DO u DO+AnStoTech;
onpeleisHE Ha OTHOCHTENHATa Tpemka MEXIy CTOWHOCTHTE Ha BCsKa OT
MEeXaHWIHWTE XapakTepPUCTHKH TIONYy4EeHHM CIIell MOJeTUpaHe TIpH W3IO0JI3BaHe
cbOTBeTHO Ha rTopuBoro DO u Ha ropusoro DO+AnStoTech; cpapHsBane Ha
OTHOCHMTEJIHATA TPENIKA C IPelIKaTa, ¢ KOATO Ca CHETH eKCIEPUMEHTATHUTE JaHHH U
onpejeNsHe Nanu BIMsSHMETO Ha obpaGorenoro ¢ AnStoTech mmsenoso ropuso e
3HA4YMMO 3a U3CTIE/IBAHATA MEXaHHYHA XapaKTePHCTHKA.

TTonyueHu ca W OMPOCTEHH 3aBUCHMOCTH 33 BpPB3Ka MEXIY MEXaHWYHHTE
xapakTepucTHKH: edextrBHa MomHocT (Pef), cpenna Temmeparypa Ha W3TOpEIHTEe
razoee (Texh), gectoTa Ha BBpTeHe (N) ¥ YacoBa KOHCYyMalus HAa TOPHBO (Bh) nipu
wsnon3Bane Ha ropuBata DO u DO+AnStoTech, kaTo ca M3ION3BaHA JTHHEHHUTE
PErPECHOHHH 3aBUCHMOCTH | € H3KII0YeHa IPOMEHIIMBATA ,,HATOBAPBAHETO Ha U3XO/a
pasyia Ha aurarens” G (Kr).

Tpema 2nasa cvuo uma meopemusen U RPUNOHCEH XapaKmep.

B r7iaBata ¢ HanpaBeHo H3CIeIBaHe Ha BIMIHHETO Ha qu3enoute ropusa DO n
DO-+AnStoTech, BbpXy eKONOTHYHATE XapaKTEPHCTHKH Ha KOpabeH Iu3eoB
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nsuraten SKL 3NVD24, HscnensaHo e BiuAHHeTo Ha HaToBappaneto G (kr) Ha
W3X0/1a Balla Ha JIBUTATeNs TIpH u3nona3sane Ha ropusata DO u DO+AnStoTech Bbpxy
CIIEIHHTE eKOJOTMYHU XapaKTepACTHKM: OTAe/IsAHe Ha Bbruepopen okuc CO (ppm);
oTaensHe Ha a3oTeH okuc NO (ppm); otaensue Ha Bbriaeposen asyokuc CO2 (V%);
OTHeNsHEe Ha a30THOOKHUCHH cheauHeHus NOX (ppm) U OT[ENAHE Ha CEPEH IABYOKHC
SO2 (mg/Nm3). Onpeaenenu ca ONTHMATHUTE HaToBapBaHHA G (Kr) Ha AM3eTIOBHS
JBUraTeN, peanu3Mpan MUHUMatHa croiHocT Ha oTaeianuTe CO2 emucuu npu
usnonssane Ha ropusa DO u DO+AnStoTech.

_ Hakpas e onpeleieHa 3HaYMMOCTTa Ha BIMAHMETO Ha 00paboTeHoTO C
AnStoTech au3em0BO TOpHBO BBLPXY EKOJNOTHYHHTE XapaKTEPHUCTHKM Ha KOpaldeH
muzenos aeuraren SKL 3NVD24, karo 3a 1eTa € H3Moa3BaHa Ch31acHaTa METOAHKa
B I'1aBa BTOpa.

W3cneBanuaTa ca OCUI'YPEHH Hpe3 MPOBEICHM €KCIIEPHMEHTH C IBUTaTens, B
naboparopHu yciosus B naboparopus Ha BBMY npu u3MeHeHne Ha HATOBAapBaHETO,
npuioxkeHo Ha Bana Ha jgsuratens G (kg), upes enexTpHdecKa CIHpavHa CHUCTEMA,
onmcaHa B Iiasa mhpsa. HartoBapBaneTo oOXBama IPakTHYCCKH BCHUKH PEXHMH Ha
pabota Ha OBUTATENA.

MerogukaTa Ha W3cielBaHe CJEABa MOCJIEJOBATENHOCTTA:  O030pHO-
AHAJMTHYIHA YaCT, B KOATO CE aHAIM3Mpa HaydHaTa PeaJHOCT B M3CieqBaHaTa 00macT
U ce OIpelensT 00eKTa, 1elTa | 3a1a4nTe Ha IMCEPTAHOHHUAT TPYI; TCOPETHIHA U
MpakTHYeCKa 9acT, B KOATO ce pa3paboTBaT METOAMKH, MOJENH M aITOPHTMH 3a
peanu3alus Ha TIOCTABCHUTE 3a1a4d M OCHOBHA IIEJI M NPAKTHYECKA YacT, B KOATO CE
W3BBLPIIBAT CAMHMTE EKCIIEPUMEHTH, CHEMAT €€ CKCHCPHMEHTAIHMUTC JaHHH M Ce
M3BBLPIIBA MOJENUpPAHe C pa3paboTCHUTE TEOPETHIHH MOJICITH U HAKpas C¢ OTKPOsBaT
HAYYHO-TIPHIOKHHTE U MPUIOKHH TIPHHOCH.

B®3 0CHO6A HaA W3N0MNCEHOMO, MOXMce 0a ce Kadxce, 4e uzbpanama u
npunodcena MemooonoZUA Ha usciedeane € omoennume u Gazu u uacmu e
nocnedosamenna W RNPAGUIHA, C/le0éa RoOcmasenama el U 3adauu, a
npeocmageHume pe3yimamu ca KOPEeKmmuu.

4, JlocToBepHOCT HA MaTepHala, BbPXY KOHTO ce rpasT NPHHOCHTE Ha
JHCEPTANMOHHHA TPYI.

Ba)kHO 3HAUEHHE 3a JJOCTOBEPHOCTTA Ha MOIYYEHUTE PE3YNTATH U U3BOIH HMAT
KOPEKTHOCTTA TPH W3MOI3BaHE HA MATEMAaTH4HMs alapaT W H3BBPIICHUTE
H3UMCIIeHus, 00eMBT M YHCTOTATa HAa M3MOI3BAHMTE JAHHM M I[PaBHIHATA
HHTEPIPETAIMA Ha Pe3yJITaTHTE OT H3CIeIBAaHUATA.

Moske na ce orbenexu, 4de e oOpaboTeHa M TIPABHIHO aHANM3MpaHa
HeoBX0AUMAaTa, TOTydeHa Ype3 eKCTIePUMEHTH HH(OpMALHL.

TTo BCHYKM Te3W eleMeHTH aBTOPBT € KOPEKTeH H MaTepHailbT, BbPXY KOHTO Ce
IPajiAT MPHHOCHTE MY, MOXKE JIa C€ CYHTa 32 J0CTaThIHO JOCTOBEPEH.

5. IlpuHOCH HA AUCEePTANMOHHUA TPYI.

IIpHHOCHTE, KOMTO HAMHpaM B MPEJOCTABeHATa MU 33 W3TOTBAHC HA PCHCH3MA
nucepTalys, IMaT HayJHO-TIPWIOKEH M NPHIOKEH XapaKTep ¥ MOraT Jia ¢ OTHECcaT
KBM Tpynara ,,o0orarsiBaHe Ha CBIIECTBYBAIIH 3HaHWsA® W pa3paboTBaHe Ha ,,HOBH
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METOJHKH, METOJH H Mojienu”, Te chabpikaT CbOTBETHHTE €JIEMEHTH Ha HOBOCT, HMar
xapakTep Ha oforaTsBaHe Ha HAay4yHOTO TO3HAHHE W NPAKTHKA W WMaT CBOATA
3HAYMMOCT 34 Pa3BHE Ha HAyKaTa B Ta3d CIeIM@uIHa 001acT.

Hayunure HOBOCTHM B JHCEPTAIMOHHHSA TPYJ CE CHCTOAT B YCTAHOBABAHE HA
BB3MOKHOCTTA 3a TIPHJIaraHe Ha PETPECHOHHMA aHAIM3 NPH aHAIH3a M OLCHKATa Ha
BITMSAHUETO HA JaJI€H BH/ FOPHBO BBPXY MEXaHHYHHMTE W €KOJIOTHYHH XapPaKTEPUCTUKH
Ha KopabeH [M3eI0B ABUTaTEN IIPH H3MEHEHHE HA HATOBAPBAHETO MY B JHMaIra3’oHa OT
TpaseH XOJI 10 MaKcUManmHO HatosapBaHe. Ha Tasn 6asa 10KTOpaHTBT € (opMymnupan
CBOMTE HAYYHO-TIPWIOKHM W TNPUIOKHH NpUHOCH. Te ca 3Hauumu, Kakmo 3a
HayKama, maka u 3a npaKmuxama.

Ilpuemam ecuuku npumnocu, 3d KOUmo npemeHoupa aemopvm Ha
Jucepmayuonnun mpyd, KaTo HIKOM OT TAX (OPMyIHpPaM ITIO-MAJIKO TO-pa3NHYCH
HAa4YWH, 2 UMEHHO!

HavuHo-IPHJIOKHHA NIPHHOCH:

1. TMpennokeHa e MeToAMKa 3a OIEHKAa Ha BIMAHMETO M CTENECHTa Ha TOBA
BIMsiHHE Ha AW3enoBH ropusa or ompenener Bun (DO m DO+AnStoTech) Bbpxy
MeXaHWYHHTE W eKOJIOTHIHHM XapaKTEPUCTHKH Tpy paboTa Ha ausenos asuraren (SKL
3NVD24) B 3aBHCHMOCT OT HATOBapBAaHETO W CHIIOCTABSIHE HA CTEMEHTA HA 3HAYHMOCT
Ha U3cleIBaHUTe TopHBa. MeToIHKaTa ce ChCTOH OT:

- IPOBEXIaHE Ha EKCIIEPUMEHTH C H3I0JI3BaHe Ha CICHHAHO Ch3JalcH 32
1IeNTa CTEH]l U CHEMaHe Ha JJaHHH 332 MEXaHWYHUTE U €KOJIOTHYHH XapaKTePUCTHKH B
3aBHCHMOCT OT HATOBapBAHETO IpH M3moi3Bane Ha ropusa DO u DO+AnStoTech;

- CHCTABAHE HAa MAaTEMATHYHH MOJEIH CB3/JaJeHH I10 EKCICPUMEHTAIHUTE
JAaHHH 3a TONlyuaBaHe HA PETPECHOHHH 3aBHCHMOCTH MEXAY MCXaHHYHUTE H
€KOJIOTMYHH XapaKTEPHCTHKH M HATOBAapBaHETO TpH u3monssane Ha ropusa DO u
DO+AnStoTech;

- OmpejeNsAHE Ha CTEMEHTa Ha 3HAYMMOCT HA BIMAHHETO HA TOPUBOTO
DO+AnStoTech cnpamo ropuBo DO  BBpXy MEXaHHUYHHMTE M CKOJIOTHYHH
XapaKTePUCTHUKH Ha JBUTATEIIS.

2. CneraBenn ca 20 perpecMOHHM MaTeMaTHYHHM MOJEIH, JaBally Bph3KaTa Ha
MEXaHWYHUTE W EKOJOTMYHU - XapaKTEPHUCTHKH W HATOBAPBAHETO HA JIBUraTeisd NpH
ropusa DO u DO+AnStoTech.

3. OnpejeneHa e CTENEHTa Ha BIIMSHUETO HAa TOPUBOTO DO+AnStoTech cupsamo
ropuso DO BbPXy MEXaHHYHHTE U €KOJIOTHIHH XapaKTEPUCTHKU Ha ABATATE.

4. OnpejieeHO € ONTUMATHOTO HATOBApBAHE Ha AH3CIOBHA JBUIATEI, 1aBAIIO
MHHUMAJIHH CTOMHOCTH HA OTAENSHUS BBIJIEPOICH AHOKCHT.

5. OnpenmeneHu ca 3aBUCHMOCTH, KOWTO TIOKa3BaT BpB3KaTa MCKIY
MeXaHWIHHTE XapakTepucTHkU: edexturHa MommHoct (Pef), cpenna Temmeparypa Ha
usropemute raszose (Texh), yecToTa Ha BBpPTeHE (N) ¥ YacOBa KOHCYMALWs Ha TOPHBO
(Bh)

IIpua0KHH NPHHOCH:
1. Cw3manen e crTeHja 3a naboOpaTOpPHH W3MHTAaHUA M uHbOopMaHOHHO

OCUTYpPsSBAHE HA CKCIICPHMEHTAITHUTE HU3CJIEcaBaHNUA.
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2. TlpepnoxkeHara METOAMKA 3a OLIEHKA HA BJIHAHHMETO W CTCTEHTAa Ha TOBA
BIIMSTHHME Ha JU3EJI0BH IOPHBA OT ONPEICIICH BH/ BhPXY MEXaHHYHUTE M CKOJIOTHIHH
XapaKTePUCTHKH MpH paboTa Ha IH3EN0B JBUTraTel B 3aBHCHMOCT OT HATOBAPBAHETO H
CBHIIOCTaBAHE HA CTEMEHTA HAa 3HAYMMOCT Ha M3CIEJBAHUTE TOPHUBA € NMPUIOKEHA 34
ropusara DO u DO+AnStoTech 3a mmsenosus asuraren SKL 3NVD24.

Ipuemam, wue paspadomenusm OUCEpMAYUOHEH  MpPYO  CbOBPIHCA
00CmamvbYHOe Ha Opoil U 3HAYUMOCH HPUHOCH.

6. IlpuHOCHTE KATO JJHYHO J€JI0 HAa JHCEPTAHTA.

ABTOPBT Ha JUCEPTALMOHHHS TPYX € MOCOYMI JBe NMyOIHKalWH, enHara €
aBTOpCKa, a JpyraTa B CHAaBTOPCTBO C HAay4yHHA CH pbKoBoautel. CBIIO Taka e
npencrased U J{okaan - oTder (II0 I0roBop 3a napeuue) — ,,CpaBHABaHE B CTCHIOBH
yCJIOBHS Ha Tl0Ka3aTenuTe Ha kopaben ausenos neuraten SKL 3NVD24 npu pabotara
My CBbC CTAHJAPTHO AM3EIOBO I'OPHBO M paborara My CBC CTaHIAPTHO AH3EI0BO
ropuso cien obpaborka ¢ ycrpoiictBo AnStoTech”, paspaboTeHO OT BB3IOKHTEIA
AHCTOTEX OO/I. ABTopH Ha JOKIaJa Ca aBTOPHT HAa IMCEPTAIMOHHUA TPYI H
HAYYHHAT My phkoBoauTen. Ha Gasara Ha Te3u MyOnMKalMu NpUEMaM, 4e 6CUUKU
2NaéHU MoMenmu om pabomama € meopemuyHama cu 4acm, nonyueHume
pezyimamu u npedcmagenume HPUHOCH 6 OUCEPMAUUAMA CA NPEOUMHO oeno Ha
oucepmanma. CMsTaM, CBIIO Taka, 4e Te OTPa3siBaT B JOCTAThYHA CTETIEH OCHOBHUTE
TEOPETHYHHU ITOCTAHOBKY U IPAKTHYECKH PCIIICHHS.

7. llybukanuu no AMCepTAMOHHNEA TPYA.

OCHOBHHTE MOMEHTH OT JHCEepTalMOHHara paboTa ca NpeicTaBeHH B 2
Ty6IMKAIHHE, €IHATA aBTOPCKA, a JIPYTaTa B ChaBTOPCTBO C HAYYHHA PHKOBOAUTCIL. Te
ca mpencrasemn Ha XVIV International congress winter session ,,Machines.
Technologies, Materials”, 2021, Borovets, Bulgaria.

CMmsaTaM, dWe Te OTpassBaT B JOCTaThbYHA CTEMEH OCHOBHHUTE TEOPETHIHH
MOCTAHOBKH, M3BBLPIIEHUTE JabOpaTOPHH EKCIEPUMEHTH M IOIYYECHWTE PE3yJTaTH.
Moace 0a ce cuuma, 4e OuUCEpPMAYUOHHUAM mMPYyO, C Hezosume NPUHOCU, €
nyGuUKyean € OocmambvyHa Cmenen U € Cmanan O0CMOAHue Ha Hayunama
obwnocm 6 obnacmma.

8. U3nos3BaHe Ha pe3yJITaTUTE OT AUCEPTANMOHHAA TPYI.
JIOKTOPAaHTBT He € MPEeCTaBHII JOKYMEHTH 3a NPHUIAraHe Ha PE3yNTaTHTC OT
JAMCEPTAIIMOHHUA TPYI B IPAKTHKATA.

9. TIpenophbKHu 3a GbENI0 H3NOA3BaHE HA Pe3yNTATUTE B MPAKTHKATA H 32
ObIeImn u3cjieABaHus.

Mora ga npernopbyam:

1. PasumpsiBaHe Ha W3CIeJBAHMATA B TOCOKAa (UHAHCOB U HKOHOMHYCCKH
AHATIM3 34 OlLEHKAa Ha BBH3MOKHOCTHTE 3a M3MOJI3BaHE HA JIM3E€JI0BO TOPHBO CIIEA
obpaboTka c ycrtpoiictBo AnStoTech. Cuen amamusa MOXKe Ja ce obocHOBE
BB3MOKHOCTTA 33 BHEIpABAHE M H3IOJI3BaHE Ha TAKBB BHJ 00paboTEHO C yCTPOHCTBO
AnStoTech nu3e1080 rOpUBO B KOPaOHUTE ABUTATEIH.
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25 Hpe,tmomeﬁa"ra METOAHKaA 3a OICHKa Ha BIHAHHCTO Ha AHU3CJI0BH TOpHBa OT
Ompe/eeH BH BBPXY MEXaHWYHHTE ¥ CKOIOTHYHH XapaKTEPHCTHKHU IPH paboTa Ha
JM3EN0B JBHTAaTe]l MOXKe Ja ObJe pasiiMpeHa B TOCOKa paspaboTBaHe Ha oOwia
METOIOTOTHA 3a W300p HA HAM-TMOAXOIANIO JAM3EIOBO TOPHBO YpE3 M3IIOJI3BAHC Ha
MYITHKpATEpHaieH aHanus. OOmaTta MeTofoNorns O oOXBallalla: OTpEACIAHE HA
ANTEPHATHBHM [M3ENOBM TOpWBA 3 ONEHKa W W300p; AehHHHpaHe HA OCHOBHH
KPUTEPHUH W TIOJ-KPUTEPHUH TIpH W300pa Ha aiTepPHATHBHO TOPHBO; OMpPE/EIAHE Ha
Ternata Ha KpUTEPHHMTE; OTYMTAHE HA B3aMMOBPBL3KHTE MEXKAY KPHTEPHMTE U
W3MOJ3BaHe HA METOAM OT MHOTOKPHUTEpPHATHHMA aHaJIM3 3a B3MMaHE Ha PEUICHHE 32
Kiacupane u u360p Ha Haif-IIOAXOIAIIOTO AITEPHATHBHO TOPHBO.

3. YacTH OT JMCEPTAIMOHHUS TPYX MOraT ja OBJaT BKIIOYEHH B y4eOHUs
mpolec TO CHOTBETHH YYeOHHM JUMCUMIUIAHK, KOHTO TPETHPAT TOBHMIIABAHC Ha
eHepruiiHaTa H eKOJOTHYHA €()eKTHBHOCT HA JU3ETOBHTE NBUIATCIH CIICX u3dop Ha
Hal-TI0IX0/IA110 JU3ET0BO T'OPHBO.

10. AeTopedepar

ABTOpedepaThT € HAIPaBEeH CBITIACHO W3HMCKBAHMATA Ha 3aKOHA 3a Pa3BHTHC Ha
akajeMWIHHs cheTaR B Peny6nwka benrapus w IlpaBuiHuka 3a TPUIOKEHHCTO MY.
Toit npesicTaBs aJeKBATHO LETUTE U 3a7auuTe HAa JAUCEPTALHOHHNSA TPYA, OCHOBHUTE
TEOPETUYHH TIOCTAHOBKH ¥ NMPAKTHIECKU [PUIOKCHUS 32 ITOCTUTAHETO UM, TIPHHOCATE
¥ TIOJIy4EHHUTE Pe3yIITaTH.

11. KpuTHyHH eJIesKKH H MPenopbKH.

Hmam cneonume evnpocu:

1. KaksB codTyep € H3MON3BaH 3a ONpeIe/sHe Ha PerPECHOHHNTE 3aBUCHMOCTH
¥ 33 ONpe/ieNiTHE HA TAXHATA HAACHKIHOCT M 3HA4UMOCT?

2. 3akpBINIABaHM JH ca KOSPUUUEHTHUTE B PErpeCHOHHMTE 3aBUCHMOCTH IIpH
TPEICTABSAHETO UM B JMCEPTALHOHHUS TPYA?

Kpumuunu benexcku:

1. CTpykTypara Ha TbpBa IIaBa He € KOpekTHa. Bu OHMIO MOAXOMMIO Clel
0630pHaTa HaCcT, KBIETO € JajieHa BpB3KATA MEXIY KayecTBOTO HA TOPHBOTO H
eekTUBHATA paboTa Ha KOpabHUTE IBHTATENH JIa CE ONpPeleiH obekTa W TIpeIMeTa Ha
H3CIIEIBAHETO, LIENITA ¥ 3aJa9iTe Ha JUCepTAHOHHUA TP/ U CIe]l TOBA ONIHCAHHETO
NIaHAPAHETO HAa EKCIEPUMEHTAa W CHOTBETHHS CTEHJ, Ha KOWTO ca NPOBEJACHH
EKCIIEPUMEHTHTE U Ca CHETH EKCIICPUMEHTATTHUTE JaHHH.

2. Korato ce OIMCBAT PErPECHOHHMTE 3aBUCHMOCTH © HEOOXOIMMO ¢ IO-
ronsMa TOYHOCT [a ce 3ammcBaT KOe(QHIMEHTHUTE MpeJ He3aBHCHMAaTa [POMEHIHBA.
3aKpBIIABAHETO HA KOe(HUIIMEHTHTE BOJM 0 HEKOPEKTHO IOTyIaBaHEe Ha CTOIHOCTH
Ha W3CJIeIBaHaTa BeIMYMHA TIPH padoTa ¢ perpeCHOHHMA MOACTI.

3. PerpecuoHHuTE YpaBHEHHS ca 0003HAYCHH KaTO LIETICBH ¢dyuximu. Tosa HE €
KopekTHO. [ToHATHETO ,,ueneBa QYHKIMS ™~ Ce H3I0N3Ba B ONTUMH3ALHOHHHTE MOACITH.

Hamam Kpumuunu Genexncku om npUHKUNEH Xapakmep.
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12. 3axaoyenne.

CTaHOBHIIETO MH € IOJOKHMTE/IHO, KaTo To ce 0azHpa Ha CJeIHHTe
KOHCTATALMH:

1. Peren3upasuaT TPy MMa JOCTOMHCTBATA Ha €IHO J00pe CHCTEMATH3MpPaHo
Hay4HO M3CJIeBaHe HA aKTYaIeH 3a TPAHCIIOpTa IpobIieM U MPEACTaBIABa 3aBbpIICHA
Hay4YHa pa3paloTKa ¢ TEOPETHYHA H MPAKTHIECKA TIPHITOKHMOCT.

2. JlucepTalHOHHUAT TPYA € 100pe M NMPaBUIIHO CTPYKTYPHPAH.

3. Ilpeanoxenara B ucepranuara OuOImMorpadus Moxe Ja ce OLEHH KaTo
JOCTaTh4YHO 6oraTa ¥ TBOPYECKH HHTEPIPETHPaHa OT aBTOpa.

4. Pa3paboTeHUAT JUCEpPTALMOHEH TPYA CBABPIKA IMPHHOCH M TE Ca B rolsiMa
CTeTeH JICNI0 Ha JHCEepPTAHTA.

5. JlMcepTalMOHHHAT TPYH € IMyOJMKYBaH B HETOBHUTE CBIICCTBCHH HYacTH,
KOETO € BUJIHO OT TIPeICTaBeHHTE ITyOIMKaIHHy.

6 C paspaborsaHeTo Ha TO3H TPYJ aBTOPBT € M0Ka3all 10CTaThUHA TEOPETHIHA
IOArOTOBKA M e(EKTHBHO HM3TION3BA ClCIMATH3UpaHaTa JUTepaTypa B 001acTTa Ha
H3CIEBAHETO.

7. JIMCepTalHOHHMAT TPy OTroBaps Ha usucksanusTta Ha 3PACPD u IIII Ha
3PACPB 3a npuchk/IaHe Ha 0O6pa3oBaTeIHATa M Hay9dHa CTETIEH ,,IOKTOp .

IpexnaramM Ha yBajkaeMHTe WieHoBe Ha HayuHoOTO KypH 12 NpHCHAH
o6pasoBaTeHATa M HAY4Ha cTeleH ,JOKTOp” Ha [{UMHTHP Ierpos Ilonoe mo
HayuHa coenuainoct ,KopaGuu CcHIOBA ypeadu, MAIIHHH M MeXaHu3IMu”,
npodecuonaiHo Hanpapiaenne 5.5 ,, Tpancnopt, kopadoniasane u aBHanua”.

Hara: 15.07.2021 rox. PEIICHBEHT: «evveneiirrtanninnaneneeannecnnsinsenns

npog. a-p urwk. Tonop Koncrantunos PasMos
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On a dissertation for obtaining a
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Author of the dissertation: Dimitar Petrov Popov

Topic of the dissertation: "Research on the influence of fuels on the quality of
residual combustion products, the power and efficient operation of marine
engines."

Prepared the review: Prof. PhD Eng. Todor Konstantinov Razmov, Faculty of
Transport Management, “Todor Kableshkov” University of Transport - Sofia

1. Relevance of the problem developed in the dissertation.

The paradigm for sustainable development acts in the present world along with
the related fight against the unwise use of natural resources, environmental pollution
and the danger of climate change. Climate change is associated with an increase in the
amount of carbon dioxide emitted, caused by human activities in various fields, and
from other side, the environmental pollution with a number of other environmental
pollutants. From this point of view, the European Union and the International
Maritime Organization are developing a regulatory framework, formulating policies
and envisaging measures to increase the energy efficiency of ships in order to reduce
fuel consumption and the associated reduction of carbon dioxide and other
environmental pollutants. In this regard, the MARPOL - Annex VI Convention
requires a reduction in nitrogen oxide emissions from main and auxiliary internal
combustion engines by more than 75%. The continuous increase of the requirements
on the composition of the exhaust gases requires research and improvement of the
operation of the internal combustion engines. This highlights an important area for
research and practical solutions that support these processes, especially in
operational terms. The developed scientific work is positioned precisely in this field,
offering relevant scientifically-applicable and applicable innovations and solutions.

In the field of maritime transport, diesel engines are widely used, which are
more than 20% more economiical than all other engines. This is especially important
for marine engines, where the power used is high. Their operation is accompanied by
severe environmental pollution due to the fact that they use low-quality fuels, releasing
large amounts of environmental pollutants.
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The dissertation is focused on the study of the influence of pre - treatment of the
fuel before its combustion in the diesel engine on the quality of the residual products
of combustion, the power and the efficient operation of the marine engines.

The conducted research and the obtained results in the dissertation are timely
and up-to-date.

2. Literary awareness of the problem and creative evaluation of the used
literature.

In the dissertation the author has shown a very good knowledge of the problem
and sufficient literary awareness. The bibliography proposed in the dissertation
contains 83 literary sources, of which 34 in Latin and 49 in Cyrillic. It can be assessed
as sufficiently rich. The modern achievements on the considered topic are creatively
analyzed. Effectively used sources are discussed in more detail and cited in the text of
the relevant chapters. -

" The review and analysis of the considered literature sources substantiate the
correctness and adequacy of the defined goals and the specific tasks of the
dissertation envisaged for implementation.

3. General characteristics of the dissertation. Correspondence of the
research methodology with the set goal and tasks

The dissertation has a volume of 132 pages and contains a list of abbreviations,
introduction, three chapters, conclusion, contributions, appendices and bibliography.
The dissertation is illustrated with 28 tables and 94 figures.

The sequence of the work and the chosen means of research for solving the set
tasks, accepted during the development of the dissertation, I evaluate as appropriate
and correct. I will justify this assessment through a summary analysis of the
dissertation submitted to me for review.

The introduction clearly defines the contours and scope of the dissertation and
the relevance of the topic.

The dissertation deals with problems related to the operation of modern marine
internal combustion engines. The relationships between the quality of the fuel used
and its influence on the quality of the residual products of combustion, the power and
the efficient operation of the marine engines are studied. The possibilities to use fuel
structure improvers by influencing the molecular composition and its structure are
analyzed and evaluated, in order to increase the quality of the combustion process and
to improve on this basis the mechanical and ecological characteristics of diesel
engines.

The first chapter has an overview-analytical character. Tt provides an
overview of the main components, structure and characteristics of the fuels used in
marine engines. The topic for determining the quality of the used fuel in the light of
the international standard for fuel quality ISO 8217: 2017, which is accepted as a
standard and in BDS ISO 8217, is analyzed in detail. The parameters are considered in
detail: fuel density; viscosity; the amount of water in the fuel; sulfur content; total
sludge; presence of ash; presence of vanadium; flame temperature; acid value; fine
catalytic particles; flow temperature; cetane index and cetane number; appearance and
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content of calcium, zinc and phosphorus. All these parameters are related to fuel
quality and impact on engine performance, all of which are described in the chapter.

In the chapter the object of the research is determined, the experiment is
described, the stand for laboratory tests and the information provision of the
experimental researches are described.

Finally, the main goal and the main tasks of the dissertation are defined.

The second chapter has a theoretical and applicable character.

The chapter examines the influence of diesel fuels DO and DO+AnStoTech on
the mechanical characteristics of a marine diesel engine SKL 3NVD24. The influence
on the load G (kg) on the exit of the shaft when using the fuels DO and
DO+AnStoTech on the following mechanical characteristics was studied: the effective
power Pef (kW); specific fuel consumption SFOC (g/kWh); average exhaust gas
temperature Texh (0C); speed n (rpm) and hourly fuel consumption (g/h).

The influence of AnStoTech treated diesel fuel on the mechanical
characteristics of the SKL 3NVD24 marine diesel engine has been determined. For
this purpose, an appropriate methodology has been created, which contains the
following steps: modeling of the values of the mechanical characteristics, using the
obtained regression dependences when using the fuels DO and DO+AnStoTech;
determining the relative error between the values of each of the mechanical
characteristics obtained after modeling using DO fuel and DO+AnStoTech fuel
respectively; comparing the relative error with the error with which the experimental
data were taken and determining whether the influence of the AnStoTech-treated
diesel fuel is significant for the studied mechanical characteristic.

Simplified dependences are also obtained for the relationship between
mechanical characteristics: effective power (Pef), average exhaust gas temperature
(Texh), speed (n) and hourly fuel consumption (Bh) when using DO and
DO+AnStoTech fuels, using the linear regressions dependencies and the variable
“motor shaft output load” G (kg) is excluded.

The third chapter also has a theoretical and applicable character.

The chapter examines the impact of the DO and DO+AnStoTech diesel fuels on
the environmental performance of a SKL 3NVD24 marine diesel engine. The
influence of the load G (kg) at the outlet of the engine shaft when using the fuels DO
and DO+AnStoTech on the following ecological characteristics was studied: release of
carbon monoxide CO (ppm); release of nitric oxide NO (ppm); release of carbon
dioxide CO2 (V%); release of nitrogen oxides NOx (ppm) and release of sulfur
dioxide SO2 (mg/Nm3). The optimal loads G (kg) of the diesel engine, realizing the
minimum value of the emitted CO2 emissions when using the fuels DO and
DO+AnStoTech, have been determined.

Finally, the significance of the influence of AnStoTech-treated diesel fuel on
the environmental performance of a marine diesel engine SKL 3NVD24 have been
determined, using the methodology developed in Chapter Two.

The tests have been performed by conducting experiments with the engine, in
laboratory conditions in the laboratory of Nikola Vaptsarov Naval Academy at change
of the load applicd to the engine shaft G (kg), by means of an electric braking system,



NIKOLA VAPTSARQV NAVAL ACADEMY

described in chapter one. The load covers practically all modes of operation of the
engine. '

The research methodology follows the sequence: review-analytical part, in
which the scientific reality in the researched field is analyzed and the object, the goal
and the tasks of the dissertation are determined; theoretical and practical part, in which
the methodologies, models and algorithms for realization of the set tasks and main
goal are developed and practical part, in which the experiments themselves are
performed, the experimental data are taken and modeling with the developed
theoretical models is performed and finally, the scientifically-applicable and applicable
contributions stand out.

Based on the above, it can be said that the chosen and applied research
methodology in its individual phases and parts is consistent and correct, it follows
the set goal and objectives, and the presented results are correct.

4. Reliability of the material on which the contributions of the dissertation
are built.

For the reliability of the obtained results and conclusions the correctness of the
use of the mathematical apparatus, the performed calculations, the volume and purity
of the used data and the correct interpretation of the research are of utter importance.

It can be noted that the necessary information obtained through experiments has
been obtained, processed and properly analyzed.

In all these elements, the author is correct and the material on which his
contributions are built can be considered sufficiently reliable.

5. Contributions of the dissertation work.

The contributions that I find in the dissertation submitted to me for preparation
of a review have a scientifically-applicable and applicable character and can be
referred to the group "enrichment of existing knowledge" and development of "new
methodologies, methods and models". They contain the relevant elements of novelty,
have the character of enriching the scientific knowledge and practice and have their
significance for the development of science in this specific field.

The scientific novelties in the dissertation consist in the establishing of the
possibility of applying regression analysis in the analysis and evaluation of the impact
of a type of fuel on the mechanical and environmental characteristics of a marine
diesel engine when changing its load in the range from idle to maximum load. On this
basis, the doctoral student has formulated his scientifically-applicable and applicable
contributions. They are important for both science and practice.

I accept all the contributions claimed by the author of the dissertation, some
of which I am formulating in a slightly different way, namely:

Scientifically-applicable contributions:

1. A methodology for assessing the impact and extent of this impact of diesel
fuels is proposed of a certain type (DO and DO+AnStoTech) on the mechanical and
environmental characteristics when operating a diesel engine (SKL 3NVD24)
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depending on the load and comparison of the degree of significance of the studied
fuels. The methodology consists of:

- conducting experiments using a specially designed research stand and taking
data on the mechanical and environmental characteristics depending on the load when
using fuels DO and DO+AnStoTech;

- compilation of mathematical models created on the basis of experimental data
for obtaining regression dependences between the mechanical and ecological
characteristics and the load when using DO and DO+AnStoTech fuels;

- determining the degree of significance of the influence DO+AnStoTech fuel
relative to DO fuel on the mechanical and environmental characteristics of the engine.

2. 20 regression mathematical models have been compiled, giving the
connection between the mechanical and ecological characteristics and the engine load
when using DO and DO+AnStoTech fuels.

3. The degree of influence of DO+AnStoTech fuel relative to DO fuel on the
mechanical and environmental characteristics of the engine is determined.

4. The optimal load of the diesel engine is determined, giving minimum values
of the emitted carbon dioxide.

5. Dependencies are determined which show the relationship between the
mechanical characteristics: effective power (Pef), average exhaust gas temperature
(Texh), frequency to rotation (n) and hourly fuel consumption (Bh).

Applied contributions:
1. A stand has been set up for laboratory tests and information provision for

experimental research.

2. The proposed methodology for assessing the impact and the degree of this
impact of diesel fuels of a certain type on the mechanical and environmental
characteristics of a diesel engine depending on the load and comparing the degree of
significance of the studied fuels is applied to fuels DO and DO+AnStoTech for the
SKL 3NVD24 diesel engine.

I consider that the developed dissertation contains a sufficient number of
significant contributions.

6. The contributions as personal work of the author of the dissertation.

The author of the dissertation has pointed out two publications, one is by the
author himself and the other is co-authored along with his scientific supervisor. Also
presented is a Report - (under a donation contract) - "Comparison in bench conditions
on the indicators of a marine diesel engine SKL 3NVD24 in its operation with
standard diesel fuel and its operation with standard diesel fuel after treatment with
AnStoTech Equipment device developed by the assignor ANSTOTECH LTD". The
authors of the report are the author of the dissertation and him supervisor. Based on
these publications, I accept that all the main points of the work in its theoretical part,
the results obtained and the contributions presented in the dissertation are mainly
the work of the author of the dissertation. I also believe that they sufficiently reflect
the basic theoretical formulations and practical solutions.
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7. Publications on the dissertation.

The main points of the dissertation are presented in 2 publications, one by the
author and the other one - in co-authorship with the scientific supervisor. They were
presented at the XVIV International congress winter session "Machines. Technologies,
Materials”, 2021, Borovets, Bulgaria.

I believe that they sufficiently reflect the basic theoretical statements, the
laboratory experiments performed and the results obtained. It can be considered that
the dissertation work, with its contributions, has been sufficiently published and has
become available to the scientific community in the field.

8. Using the results from the dissertation.
The doctoral student has not submitted documents for application of the results
of the dissertation work in the practice.

9. Recommendations for future use of the results in the practice and for
future research.

I can recommend:

1. Expanding the research in the direction of financial and economic analysis to
assess the possibilities of using diesel fuel after treatment with AnStoTech device.
Following the analysis, the possibility of implementing and using this type of
AnStoTech-treated diesel fuel in marine engines can be justified.

2. The proposed methodology for assessing the impact of diesel fuels of a
certain type on the mechanical and environmental characteristics of a diesel engine can
be extended such as to develop a common methodology for selecting the most suitable
diesel fuel using multicriteria analysis. The general methodology would cover:
identification of alternative diesel fuels for evaluation and selection; defining basic
criteria and sub-criteria when choosing an alternative fuel; determining the weights of
the criteria; taking into account the relationships between the criteria and using
methods of multi-criteria analysis to decide on the classification and selection of the
most appropriate alternative fuel.

3. Parts of the dissertation can be included in the teaching process in relevant
disciplines, which encompass- the increase of energy and environmental efficiency of
diesel engines after selecting the most suitable diesel fuel.

10. Abstract

The abstract is made in accordance with the requirements of the Law for
development of the academic staff in the Republic of Bulgaria and the Regulations for
its application. He adequately presents the goals and objectives of the dissertation, the
main theoretical statements and practical applications for their achievement,
contributions and results.

11. Critical remarks and recommendations.

I have the following questions:

1. What software was used to determine the regression dependencies and to
determine their reliability and significance?
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2. Are the coefficients in the regression dependences rounded when presenting
them in the dissertation?

Critical remarks:

1. The structure of the first chapter is not precise. It would be appropriate after
the overview, where the relationship between fuel quality and efficient operation of
marine engines is given, to determine the object and subject of the study, the purpose
and tasks of the dissertation and then the description and planning of the experiment
and the corresponding stand, of which the experiments were performed and the
experimental data were taken.

2. When describing regression dependencies, it is necessary to record the
coefficients in front of the independent variable with greater accuracy. The rounding
of the coefficients leads to incorrect obtaining of values of the studied quantity when
working with the regression model.

3. The regression equations are denoted as objective functions. This is incorrect.
The term "objective function" is used in optimization models.

I have no critical remarks of a principled nature.

12. Conclusion.

My opinion is positive, as it is based on the following findings:

1. The peer-reviewed work has the merits of a well-systematized scientific
study of a problem relevant to transport and is a complete scientific study with
theoretical and practical applicability.

2. The dissertation is structured properly and well structured.

3. The bibliography proposed in the dissertation can be assessed as sufficiently
rich and creatively interpreted by the author.

4. The developed dissertation work contains contributions and they are largely
the work of the author of the dissertation.

5. The dissertation is published in its essential parts, which is evident from the
presented publications.

6 With the development of this scientific work the author has shown sufficient
theoretical training and effectively uses the specialized literature in the field of
research.

7 The dissertation meets the requirements of the law for development of the
academic staff in the Republic of Bulgaria and the rules for its application for
awarding the educational and scientific degree PhD.

I propose to the esteemed members of the Scientific Jury to award the
educational and scientific degree PhD to Dimitar Petrov Popov in the scientific
specialty "Ship Power Systems, Machines and Mechanisms", professional field
5.5 "Transport, Navigation and Aviation".
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