BBMY “H. M. BATIT
B}L m -wmu’-‘-n{';%n.gé‘:.mz.o.,: 1900600

PEIEH3US

BBPXY AHCEPTAlMOHEH TPy 38 NpuaoOuBaHe Ha 00pa3oBaTeHa U Hay4dHa CTENeH ,,I0KTOp™
BB BBMY ,H. Banapos” — Bapna,
npodecronanno Hanpasnenye 5.5 ,, Tpancropr, kopaGonapaHe U aBHAIHA,
HayuHa crierpansoct: 02.03.05. ,,KopaOuu cuioBH ypeaodu, MallMHy ¥ MEXaHU3MH

ABTOp Ha HCEPTAHOHHAN TPYA: L. MeX. XK. [{umursp Ierpos Ilonos, ackcrenT B
xarezipa ,,Kopabuu cunosu ypenou“, BBMY , H. 1. Bamapos* — Bapsa.

Tema na nucepranmonnus Tpya: ,,M3cienBane Ha BAMAHEETO HA TOPHBATA BBPXY
Ka4eCTBOTO Ha OCTAThYHUTE MPOJYKTH HA TOPEHETO, MOIIHOCTTA U eeKTHBHATA paboTa Ha
KopabHHUTE IBUTATEIH

Hsrorsua penensusita: npod. 1-p umxk. Jumursp Hopnasos Jlumurpakues, BBMY _H. 1.
Banmapos“ — rp. Bapra.

1. AkTyaqHoCT Ha pa3paGoTBaHHs B AHCEPTAUMOHHHSA TPY/A NPo6/ieM B HAYYHO H
HAay4IHO-NPHJIOXKHO oTHomenue. CTenen W Mamad Ha akTyajHoCcTTa Ha NpobjeMa H
KOHKPETHHUTE 3a1a4H, Pa3padoTeHH B AUCEPTALHITA.

B cBeroBen mamab ¢ mpHOpHUTET ce MOCTABIT BHIPOCUTE, CBHP3aHHU C BIMSHHETO HA
ropuBara BbpPXY OCTaTh4YHHTE INPOJYKTH HA TOPEHETO, MOIIHOCTTA W e(EeKTHBHOCTTA HA
KOpaOHHTe IBUTaTelld U HelpeKbCHATa IMHAMHKA, CBBbP3aHa C TEXHHKO-HKOHOMHMYECKHTE H
KOJIMYECTBCHUTE UM XapaKTepUCTHKH. B cBoATa neiiHOCT XopaTa ca oneHsBaIu, ye paboTara
II0 YCBOSIBAHE HA HOBH BHJIOBE CHEPI'HH € €/IHa OT Hail-BayKHUTE 3a/1auu.

Cuuram, 9e IHCEPTALMOHHHUAT TPYA € B TOH C YCHIIHATA, KOMTO CE 10JIaraT B IeJus
CBAT 3a pellaBaHe Ha MPoOIeMHUTe B Ta3H 00JIacT.

Ha tasu 6a3a JOKTOPaHTHT MOCTABS X OCHOBHATA 1171 HA IUCEPTAIIHOHHES TPYL:

- QHaIM3 Ha KayecTBaTa Ha CHIIECTBYBAlMTE IH3EJOBH TOpHBA W ONCHKA Ha
BB3MOKHOCTHTE 3a IOJOOpsBaHE Ha MOJEKY/SIpHATA MM CTPYKTYpa C IieJl TOBHIIABaHe
Ka4eCTBOTO Ha TOPHBHHS TIPOLEC W KAaTO CIIEACTBHE BIMAHHE BBHPXY MEXaHHYHHTE, M
€KOJIOTHYHH XapaKTePHCTHKH Ha TH3ET0BHTE JBUTATEITH.

H3crnensanudra ca npoBeeHu BEpXY KopabeH au3enos asuraten SKL 3NVD24,

[TocTaBenuTe 3aJa4un HAITBJIHO OTroBapAT Ha Ta3H IEJI H [JaBaT BB3MOXHOCT 3a
IoJrydaBaHe Ha HYXKHUTE OTTOBOPH.

2. [To3HaBa 1M JHCEPTAHTHT CHCTOSHHETO HA NPOD/IEMA H OLEHNABA JIH TBOPYECKH
JIHTEPATYPHHA MATEPHAJL.

JlMcepTallMOHHUAT TPy € CTPYKTypHpaH KakTo cieasa: ¥YBoj, ['nasa I, I'nasa II, I'nasa
111, M3B01, Ilpunocu u [TpunoxeHwus.



Coabpxkannero e m3noxeHo B 132 crpanmim, B T.u. 94 durypn, 28 TtaGmumm,
OubnuorpadusTa, NUTHpaHa B PasryIeKAaHHs JMCEPTAMOHEH TpyH, oOXBama obmo 83
3aryiaBus, OT KOUTO 49 Ha KupuMLa u 34 Ha JaTHHHIIA.

B nponeca Ha pemapane Ha GopMy IHpaHHTE B JUCEPTALMATA 331491, HA INCEPTAHTET
C€ € HAJIOKMIIO 3aABJI00UEHO 3aI103HABAHE H YCBOSIBAHE HA IIPUIIOKHIS MATEMATHYECKH arapaT
33 MICHTU(UKANMATA HA CHCTEMH M MaTeMaTHYECKOTO MOJEIHpAaHE MO eKCIePUMEHTATHH
JaHHH. 3a 1eNTa ToH e mocemasal Kypc 1o ,,Mojenupane u ONTHMH3ALHS HA TEXHUYECKH
obexru". [lomydennTe 3Hamus B Ta3H HayYHa 00J1aCT YCIEIIHO € MPHIIOKKI IPH pa3paboTBaHe
Ha JEcepTalusTa.

Ot nocovenara Gubanorpadus, mocemaBaHuTe JOKTOPAHTCKH KyPCOBE H HATPYIAHHS
OIMT HA JHCEPTaHTa KaTo KOpabeH MEXaHHK € BH/IHO, 4e € M3IION3BAJl 3HAHUS OT Pa3IHYHHU
Hay4HH 00JIaCTH, KOETO € NOBHUIIKIIO HETOBHS HAyYeH KAIALUTET H € PA3IIMPHII0 3HAHHS MY.
Benuko ToBa M f1aBa OCHOBaHHE @ TBBP/S, Y€ Il MeX. HiK. JJumMuThp ITomos go6pe nosnasa
CBCTOSHUETO HA TPETHPaHHS B JHCEPTAIIMOHHHUS TPYJ MpobJieM M IMOAX0[a 3a HEroBOTO
pemmasate.

3. HsﬁpaHaTa MCTOAHKA Ha H3CJI€ABAHE MOKE JIH A Ja/ie 0TTOBOP Ha MOCTABEHATA
HEJ H 3a/1a14 HA THCEPTALIHOHHHSA TPY.

MeTtonukara Ha U3ceBaHETO B AUCEPTANMOHHMS TPY /] € KOMILIEKCHA.
TexHonoruaTa Ha M3CIIeBAHETO 0OXBAIIA /IBA €TAllA;

- IBPBHSAT €TAll C€ ChCTOM B IIPOBEXK/IaHE HA EKCIIEPUMEHTH 3a HabUpaHe Ha [0IX01111a
uHpopmanus, 06paboTka Ha ChIIATA ¢ MOAXOMSIIN MAaTEMATHYHH METOJH H IOTydYaBaHe Ha
KauyeCTBEHH MaTeMaTHYeCKH MOJIEIIH;

- Ha BTOPHA €Tall CbIIUTE CE€ H3II0JI3BAT 3a OLICHKA Ha BIIMIHUETO HA BH/IA H KAYECTBOTO
Ha TOPHBOTO BBPXY NAPAMETPUTE HA OCTATBhYHHTE MOPOLYKTH Ha ropeHeTO, KakKTO M Ha
MOIITHOCTTa U €(1)€KTHBH8.T3, paﬁora Ha A3CJICABaHHsA IBUIaTEelI,

ITpoBenenu ca 10 Gpost eKCIEPHMEHTH IIPH H3MEHEHUE HA HATOBAPBAHETO HA JIBUTATENS
H onpeiesieH THII TopuBo. [Topanu daxTa, e ce Halnara cpaBHeHHE Ha KCIIEPUMEHTAIHH JaHHH
H PE3YJITATH OT MOJIEIIHH H3CJIEJIBAHHS, IPOBENCHH ChC CHIIUTE, HAIOKHTEIHO € U30paHusT
MaTeMaTH4eCcKH anapar Ja rapaHtTupa BHCOKO Ka4eCTBO Ha Pe3yTaTHTE OT MOJCIHPAHETO.
AJanITHPAHETO MM KBM KOHKDETHHS OOEKT, PEATHOTO WM INPHJIOKEHHE, aHAIU3bT H
HHTEPIPETALMATA HA Pe3yNTaTUTE ¥ HAPABEHUTE U3BOJIM Ca PEAIeH [PHHOC HA JIMCEPTAHTa.
Ta3u KOHCTATAIS € BAyKHA, Thil KATO HAMHPAHETO HA 3aKOHOMEPHOCT II0 eKCIIePHMEHTAIHH
JIAaHHH 10 IIPHHIIMII H3UCKBA 100pa MareMaTHyecKa moarotoBka u onut. C Ta3u 3agaya Toit ce
€ cupasul ycnemno. HarpasenuTe npecMsiTanus, aHaJIA3 M H3BOIH ca KopeKTHH. [lomydyenure
pEe3yNTaTH ca IOJNOKHTENIEH (DaKT.

4. KpaTKa AHAJIMTHYIHA XapakKTepHCTHKAa Ha €eCcTeCTBOTO H OICHKa Ha
AOCTOBEPHOCTTA HA MaTepHaJia, BbPXY KOHTO ce rpagsiT IpHHOCHTE HA JHCEPTANHOHHHA

TpYAa.

B npenocraBenus 3a peneH3upaHe NUCEPTAIHOHEH TPYJA Ce pasriexaaT mpodieMHu,
CBBbpP3aHH C EKCIUIOATAllMATa HA CBBPEMEHHHM KOpaOHH IBUTATeNd C BBTPENIHO TOPEHE.
Uscnensar ce BpB3KUTE MEX/IY KayeCTBOTO HAa M3MOJI3BAHOTO I'OPHBO H HETOBOTO BIIHSHHE
BBpPXY OCTaTBYHHUTE [IPOAYKTH OT TOPEHETO, MOIIHOCTTA U eheKTHBHATA paboTa Ha KopaOHHTE
npurarenu. Ilpennaranara mucepranus pasriiexia H OIEHKA HA BB3MOXKHOCTHTE 3a
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HOJIOﬁp)IBaHe Ha CTPYKTypaTa Ha MOJICKYJISPHHS CBhCTaB Ha FOPHUBOTO OT IJI€JHA TOYKa Ha
NOBHIIABAHE HA Ka4i€CTBOTO Ha TI'OPUBHHS IIPOLIEC H KaTO CJEJACTBHE BIHIHHE BBPXY
MCXaHUYHHTE U CKOJIOTHYHH XapaKTePUCTHKH Ha JHU3EIIOBUTE JIBUTATEIH.

B kpaiiHa cMeTKa € OTYETeHO, 4e € IPEeUIOKEH ChBPEMEHEH TOIXO/ 3a CIEICHE U
KOHTPOJIMPAHE HAa SKOJIOTHYHHTE XapaKTePHUCTHKH Ha JH3eJI0oBHTe jBHrartend. llomydenure
MaTeMaTHYeCKH MOJIENH, (GopMyTHpaHHTE KOHCTATAI[MH M H3BOJIM Ca MPHJIOKHAMH B IEHHOCTTA
Ha HAay4YHOHM3CJIEI0BATEIICKHTE [IEHTPOBE M IIPOEKTAHTCKH 0I0pa, KaKTO M 3a CHEHHAH3HPAHO
oOydeHue B yueOHHs mpoIlec.

BB3MOXKHO € mpakTHyecko mpuiioxkeHHe 3a obpabotsane ¢ AnStoTech yeTpoiicTBo Ha
JUA3€JI0BO B Ma3yTHO I'OPUBO B CHCTEMHTE Ha KOPaOHHTE JIBUTATEJIH.

HanpaBeHH Ca JOCTaThb4YHO U KOHKPETHH H3BOH.

S. B KakBO ce 3aK.I0MaBAT HayYHHTEe WM HAYYHO-TIPHJIOKHHTE NPHHOCH HA
AHCePTANHOHHHUS TPYA?

HOTB’hp}K)laBaM KaTo CBINECTBEHH MHOXECTBOTO BaMXHH pe3yJiTaTH, H3BOAH H
KOHCTaTallMH, HAlIpaBEHHU B MPOIleca Ha U3CJIE/IBAHUSITA, IIPEICTABCHH KaTo IIPHUHOCH.

Hay‘-IHO-HpHJ'IO)KHH I[IPUHOCH!

1) IlpeoikeH alropuThbM 3a OLEHKA HA BIMSHHETO Ha Jm3enoBHTe ropua DO m
DO+AnStoTech Ha MeXaHHYHHTE W €KOJIOTMYHH XapaKTEPHCTHKH NPH paboTa Ha IH3EN0B
asuraren SKL 3NVD24 B zagucumoct ot HaroBapsaneTo. ChCTaBEHU ¢a TOYHU MATEMATHIHH
MOJCIH, Ch3/IaJICHH M0 EKCIIEPUMEHTATHH JaHHH, B 3aBUCHMOCT OT PEakIMUTe, HA KOUTO CJIE]
aHaJlu3 € U3BBPIIECHO OIEHABAHETO.

2) Usnonssaiiku Perpecuonen anamus, ca cbheraBeHd 20 eeKTHBHE MaTeMaTHUYECKH
MOJiefa, aBallli Bpb3KaTa Ha MEXaHHYHHUTE U €KOJIOTHYHH XapaKTEPUCTHKH M HATOBAPBAHETO
Ha jBurarens rnpu ropuea DO u DO+AnStoTech.

3) Ha Gasara Ha ch3jajieHUTe MaTeMAaTHYHH MOJIEIH Ca H3SACHEHH BPB3KHTE MEXKILY
HaTOBApBAHETO M MEXAHWYHHUTE U €KOJIOTHYHH XapPaKTEPHCTHKH HA JHU3EI0BHs IBUIATEN.

4) V3aCcHEHO € 3HAUMMO, WIIH HEe3Ha4uMo e BiusHuero Ha DO+AnStoTech crpsamo
ropuBo DO BbpXy MEXaHMYHHTE H €KOJIOTMYHH XapaKTePUCTHKH Ha nBuratess. Omnpeenena
€ CTEIIeHTa Ha TOBA BIIMSHHE.

5) Ompeneneno e onTumanHoTo HaroBapsane Gopt Ha AM3EIOBHS JBHIrarel, J1aBalio
MHUHHMAIHH CTOMHOCTH Ha Bbriaepoanus quokcun CO2.

6) Cw3majeHH ca ONPOCTEHH 3aBHCHMOCTH 3da BpPh3KA MEKIY MEXaHHUHHTE
xapaktepuctuku Pef, Texh, n u Bh.

Ipunoxsau npUHOCH:

1) Ce3nanen e creny 3a 1abopaTOpHA H3MUTAHHS W HHPOPMAHOHHO OCUTYPSBaHE Ha
€KCIIEPHUMEHTATHUTE U3C/IC/IBAHMS.

PaBpaGOTCH € CTEH/] C YHHBECPCAIIHO IPHJIOXKEHHE, TaBalll Bb3MOKHOCT 3a IIPOBEXKIaHE
Ha MHOKECTBO U3CJICABAaHUA H U3II0JI3BAHE B y‘-Ie6HHSI mpomec.

6. Mozxe n Aa €€ OLCHH B KaKBa CTENEH JHCEPTANMHOHHHUAT TPYA H NIPHHOCHTE
IpeacraBpjasiBaT JHYHO Je/I0 Ha JmcepraHTa?



OnpeneneHo CMsATaM, 4€ IPHHOCHUTE ca ACJI0 Ha aBTOpa, KakTo H paspaSOTKaTa KaTo
AJ10.

7. Ilpenenka Ha myO/IHKALHHTE MO {HCEPTANHOHHHSA TPy,

ITo Temara Ha QUcepTaLHOHHHS TPYJ ca MyOJIMKYBaHHM €IMH CAMOCTOSATENICH H €JHH
JOKIIaJl .B CHaBTOPCTBO B M3JAaHHA Ha MEXIYHAPOJHH KOH(EpPEHIHH, KATO ca CIIa3eHH
HopMatuBEHTE H3nckBanus: 3PACPB, ITII3PACPB u [1pasuinuk 3a npuemane u 00ydyeHuUe B
JIOKTOpaHTYpa | 3a IPUI00MBaHE HA Hay4YHH cTenenu Ha BBMY ,H. 1. Banapos®.

I'n. mex. umk. Jlumutsp Ilonoe e cvOpan HeoOxomumus Opoii Touku (30) 3a ga
Y/IOBJIETBOPH MHHUMAIHUTE HAYKOMETPUYHH U3HCKBAHHS.

HY6J'IPIKEII.II/IHTC OTpa3sABaT OCHOBHH MOMEHTH OT H3CJICABAHCTO H pe3yJaTaTH B
JHCCPTALTMOHHHUA TPV . BEPOSITHO dBTOPBT CH 3ala3Ba IIpaBOTO Ja JOOKIaaBa OCTAHAJIOTO
IrOJIIMO KOJTHYECTBO M3CJICABAHMS M PE3YJITATH B ClIeABaIlH HY6J'II/IK8,HHH.

8. M3noyi3BaHe Ha pe3yJiTaTHTe.

ITonyyerno e Brarogapcrseno muemo no Havanuuka ma BBMY ,H. M. Banmapor®
OTHOCHO NPO(ECHOHANHO CBBpIIEHAaTa paboTa H NOCTATHATHTE PE3YJITATH B HAYYHO-
H3CJIeI0BaTeNicKaTa AeHHOCT, U3BbpHIeHa ¢ paspaboreHoro ot dupma ,,AnStoTech” OO/I
yerpoiictBo AnStoTech 3a 06paboTka Ha TedHOCTH.

9. MoTuBHpaHH NpenopbLKH 32 ObACHI0 H3NO/I3BAHE HA HAYYHHTE M HAYYHO-
NPHJIOKHHTE NIPHHOCH.

[MorebpikaaBam kato BakHa GopMysIHpaHaTa B JUCEPTALMATA MPENoOphKa 3a Obema
pa3paboTka, 0cOOEHO 10 ce OTHACS JI0 TOBA, Ch3/IaICHATA METOIMKA 3a OIICHKA KauecTBaTa Ha
H3II0JI3BAHUTE JU3EI0BH KOPaOHH rOpHBa, Ja ce MPHIIOKH H 3a IPYT'H TOPHBA.

Ile ce BB3uBbpIKa Ja nocouBaM 3abesieKKUTE, KOHTO Ca CBBbP3aHH IPEIHMHO C
€3HKOBOTO 0OpMsIHE HA TEKCTOBETE,

IIpenoppuBam Ha aBTOpa M €KHMIIA, C KOATO TOH paboTH [1a pa3imupsIT H3CIEABAHUATA CH
B 001acTTa Ha BOJOPOJAHUTE TEXHOJIOTHH U JBYTOPUBHUTE KOpPAOHH J(BHraTEIIH.

Kato oOleHsBaM [IOJIOKUTEIHO CBBpIIEHATA Hay4YHO-H3C/IenoBarelicka pabora,
o0pblaM BHEMaHHE , e TAKMBa METO,TH 3a MOI00psABaHe KayecTBaTa Ha rOPUBATa ca JaTHPaHH
npenu 1940 romuna. Tosa obaye He 03HAuYaBa , ue Bede HAMA HY)KJAa OT HOBH pa3pabOTKH B
Taszu 0bJacT.

10. ABTopedeparsT ¢ HANpPaBeH CIIOPE] IPHETUTE U3UCKBAHUS 3a LIEJITa H ChABPKA
BCHYKH HEOOXOJIUMH KOMIIOHEHTH.

SAKJIOYEHHE

Pasrnexxpanata TeMa € akTyanHa, pa3pa0oTeHa e Ha HpodeCHOHATHO HHBO H C
ajleKBaTeH MaTeMaTWuyeH amapar. M3BoJuMTe M TBBPJEHHATA ca J0Ka3aHH Oe3CIOpHO H
KOPEKTHO.



IlpencraBenara aucepranusi OTroBaps Ha HOPMATHBHMTEe H3uckBanusa: 3PACPB,
IIII3PACPB, IlpaBuinrka 3a npueMane u o0ydYeHHE B IOKTOPaHTYpa M 3a NPHI0OHBAHE Ha
HayuHH crenend Ha BBMY ,H. 1. Banmapos“ u HA MHHHMAIHHTE HAYKOMETPHYHH
usuckBanus. [IpeqyiaraM Ha Hay49HOTO XYpH /la IPHCHIX Ha U1 MeX. uHk. JlumuTep IleTpon
Ilomnos obpa3osarennara u Hay4Ha creneH ,,JJOKTOP“ B npodecuonanmio nanpaenenue 5.5
»» | PAHCIIOPT, KopaboIiaBaHe 1 aBHaIuA™, Hay4Ha crierpannoct: 02.03.05. ,,Kopabuu cuioBu
ypenbu, MallliHH W MEXaHU3MH.

Hate: . 20211 : PELEH3EHT: ....covoveerreeeinne,

/mpod. a-p urx. Jumutsp Jumutpaxues/
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REVIEW

on a dissertation for obtaining an educational and scientific degree Doctor of Philosophy
at Nikola Vaptsarov Naval Academy - Varna,
Professional field 5.5 " Transport, shipping and aviation " ,
scientific specialty : 02.03.05. "Ship power plants, machines and mechanisms"

Autor of the dissertation: Ch.eng. Dimitar Petrov Popov , Assistant Professor at the Department
of Ship Power Plants, Nikola Vaptsarov Naval Academy - Varna.

Dissertation topic: "Research of the influence of fuel oils on the quality of residual combustion
products, power and efficient operation of marine engines"

Prepared by the review : Prof . PhD. Eng. Dimitar Yordanov Dimitrakiev, Nikola Vaptsarov
Naval Academy - Varna .

1. Relevance of the problem developed in the dissertation in scientific and scientific-applied
terms. Degree and scale of the topicality of the problem and the specific tasks developed in
the dissertation. J

Globally, priority is given to issues related to the impact of fuels on combustion residues,
power and_efficiency of marine engines and the continuous dynamics related to their technical,
economic and quantitative characteristics. In their work, people have assessed that the work of
absorbing new types of energy is one of the most important tasks..

I think that the dissertation work is in line with the efforts being made worldwide to solve
problems in this area.

On this basis, the doctoral student sets the main goal of the dissertation:

- Analysis of the quality of existing diesel fuels and assessment of potential to improve the
molecular structure in order to increase the quality of the combustion process and consequently
influence on the mechanical and environmental characteristics of diesel engines.

The tests were performed on a marine diesel engine SKL 3NVD24.
The set tasks fully meet this goal and provide an opportunity to obtain the necessary answers.

2. Does the dissertation student know the state of the problem and creatively evaluate the
literary material.

The dissertation is structured as follows: Introduction, Chapter I, Chapter 11, Chapter III,
Conclusions, Contributions and Appendices.

The content shown in 132 pages, including 94 figures, 28 tables, bibliography, cited in the
thesis , covering a total of 83 titles, of which 49 Cyrillic and 34 Latin .



In the process of solving the tasks formulated in the dissertation, the dissertation had to
thoroughly acquaint and master the applied mathematical apparatus for the identification of
systems and mathematical modeling based on experimental data. For this purpose he attended a
course on "Modeling and optimization of technical objects". He successfully applied the acquired
knowledge in this scientific field in the development of the dissertation.

From the mentioned bibliography, the attended doctoral courses and the accumulated
experience of the dissertation as a ship mechanic it is evident that he used knowledge from different
scientific fields, which increased his scientific capacity and expanded his knowledge. All this gives
me reason to say that ass.prof. eng. Dimitar Popov is well aware of the state of the problem treated
in the dissertation and the approach to its solution.

3. Can the chosen research methodology give an answer to the set goal and solve the tasks of
the dissertation?

The research methodology in the dissertation is complex.
The research technology covers two stages:

- the first stage consists in conducting experiments to gather appropriate information,
process it with appropriate mathematical methods and obtain quality mathematical models;

- in the second stage they are used to assess the influence of the type and quality of fuel on
the parameters of the residual products of combustion, as well as the power and efficient operation
of the studied engine;

10 experiments were performed when changing the engine load and a certain type of fuel.
Due to the fact that it is necessary to compare experimental data and results of model research
conducted with the same, it is imperative that the chosen mathematical apparatus to ensure high
quality modeling results. Their adaptation to the specific object, their real application, the analysis
and interpretation of the results and the conclusions made are a real contribution of the dissertation.
This finding is important because finding a pattern in experimental data generally requires good
mathematical training and experience. He has successfully coped with this task. The calculations,
analysis and conclusions are correct. The obtained results are a positive fact.

4. Brief analytical description of the nature and assessment of the reliability of the material
on which the contributions of the dissertation are built.

The dissertation submitted for review 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 residual products of combustion, the power and the efficient operation of
the marine engines are studied. The proposed dissertation also considers the evaluation of the
possibilities for improving the structure of the molecular composition of the fuel from the point of
view of increasing the quality of the combustion process and as a consequence the influence on the
mechanical and ecological characteristics of diesel engines.

Finally, it is acknowledged that a modern approach to monitoring and controlling the
environmental performance of diesel engines has been proposed. The obtained mathematical



models, the formulated findings and conclusions are applicable in the activity of the research
centers and design bureaus, as well as for specialized training in the educational process.

A practical application is possible for processing with AnStoTech device of diesel and fuel
oil in marine engine systems.

Sufficient and specific conclusions have been made.

S. What are the scientific or scientific-applied contributions of the dissertation?

I confirm as essential the many important results, conclusions and findings made in the
process of research, presented as contributions.

Scientific and applied contributions:

1) Proposed algorithm for assessing the impact of diesel fuels DO and DO + AnStoTech on
the mechanical and environmental characteristics of the diesel engine SKL 3NVD24 depending on
the load. Accurate mathematical models based on experimental data have been compiled,
depending on the reactions that have been evaluated after analysis.

2) Using Regression Analysi.s, 20 effective mathematical models were compiled, giving
the relationship between mechanical and environmental characteristics and engine load for DO
and DO + AnStoTech fuels.

3) On the basis of the created mathematical models the connections between the load and
the mechanical and ecological characteristics of the diesel engine are clarified.

4) It is clarified significant, or insignificant is influence of DO + AnStoTech to fuel DO on
the mechanical and environmental characteristics of the engine. The extent of this influence is
determined.

5) The optimal load Gopton the diesel engine has been determined, giving
minimum values of carbon dioxide CO2.

6) Simplified dependences are created for the relationship between the mechanical
characteristics Pef, Texh, n and Bh.

Applied contributions:

1) A stand has been set up for laboratory tests and information support of experimental
research.

A stand with universal application has been developed, allowing for conducting numerous
researches and use in the educational process.

6 . Can it be assessed to what extent the dissertation work and the contributions are a
personal work of the dissertation?

I definitely think that the contributions are the work of the author, as well as the
development as a whole.



7 . Assessment of dissertation publications .

On the subject of the dissertation has been published an independent report and a co-
authored report. In the publications in international conferences the regulatory requirements are
met as REGULATIONS FOR IMPLEMENTATION OF THE LAW ON THE DEVELOPMENT
OF ACADEMIC STAFF IN THE REPUBLIC OF BULGARIA and Regulations for admission and
training in doctoral studies and for obtaining scientific degrees in the Nikola Vaptsarov Naval
Academy.

Ch.Engineer Dimitar Popov has collected the required number of 30 points to meet the minimum
scientometric requirements.

The publications reflect the main points of the research and results in the dissertation
work. Probably the author reserves the right to report the remaining large amount of research and
results in future publications.

8. Using the results .

‘A letter of thanks was received to the Head of Nikola Vaptsarov Naval Academy on
professional work done and results achieved in the research carried out with the development of
the company" AnStoTech "Ltd device AnStoTech processing liquids.

9 . Motivated recommendations for future use of scientific and applied scientific
contributions.

I confirm as important the recommendation formulated in the dissertation for future
development, especially in this regard, the applied methodology for assessing the quality of used
diesel marine fuels to be applied to other fuels.

I will refrain from pointing out the remarks, which are mainly related to the linguistic format
of the texts.

I recommend the author and the team he works with to expand their research in the field of
hydrogen technology and dual-fuel marine engines.

Assessing the research done positively, I note that such methods for improving fuel quality
date back to 1940. However, this does not mean that there is no need for new developments in this
area.

10 . The abstract is made according to the accepted requirements for the purpose and
contains all the necessary components.

CONCLUSION

The topic is relevant, developed on a professional level and with an adequate mathematical
apparatus. The conclusions and allegations have been proved indisputably and correctly.

The presented dissertation meets the normative requirements: REGULATIONS FOR
IMPLEMENTATION OF THE LAW ON THE DEVELOPMENT OF ACADEMIC STAFF IN



THE REPUBLIC OF BULGARIA, Regulations for admission and training in doctoral studies and
for acquiring scientific degrees of the Nikola Vaptsarov Naval Academy and the
minimum scientometric requirements. I propose to the scientific jury to award Ch.eng. Dimitar
Petrov Popov educational and scientific degree Doctor of Philosophy in professional field 5.5
"Transport, shipping and aviation", scientific specialty: 02.03.05. "Ship power plants, machines
and mechanisms".
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