AN OB O D
Bvpaansyarrer g o1 2 s T

CTAHOBMIIE

BBPXY IMCCPTALMOHEH TPY /I 3a IPHI0OKBaHe HA 00pa3oBaTe/Ha M Hay4Ha CTEMeH ,,J0KTOp*
- BB BBMY ,H. . Banitapos™ — Bapna,
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HayuHa cnenuanHoct: 02.03.05. ,, KopaObuu cunoBu ypeadou, MalmHy 4 MEXaHU3MHA™

ABTOp HA IHCEPTANMOHHHAS TPYA: I7l. MeX. HHXK. JlumuTsp Iletpos IToIOB, acCHCTEHT B
karezipa ,,Kopabuu cunosu ypenou“, BBMY , H. 1. Bannapos* — Bapra.

Tema na nucepranmonnus Tpya: . M3cienBane Ha BIMSHUETO HA TOPUBATA BBPXY
Ka4eCTBOTO Ha OCTaThYHUTE MPOIYKTH HA TOPEHETO, MOIHOCTTA U e()eKTHBHATA padoTa Ha
KopabHHTE IBHraTem™

HM3rorBuJ cTAHOBHIIETO: JIOII. JI-p MHX. IOmusa Hukonaer Munves, BBMY _H. .
Bannapos® — rp. Bapna.

1. Axrtyannocr Ha pa3paGoTBaHHs B JHCEPTAUHOHHHSA TPY/ NpodJieM B HAYIHO H
HAYYHO-TIPHI0XKHO oTHOMeHHe. CTenen u Mamad Ha AKTYaIHOCTTA HA NpodJemMa
H KOHKPETHHTE 3aJa4H, pa3paboTeHH B THCEPTANUATA

B nocnennute rojusm Bee mo-rofssMo BHEMaHHE ce 00pbia Ha eKOJOTHYHHTE MPOOIeMH
H [NOpaXX/aIluTe TH Npu4uHu. B obnactra Ha KopaGHMS TPAHCIIOPT HMIMPOKO CE M3IOI3BAT
JM3€0BHUTE JIBUIATEIIH C BHTPEIIHO TOPEHE, OPAM rosiMaTa UM HKOHOMHYHOCT. Bhrpekn
TOBa, II0Pa/H MPOIPECHBHOTO pa3BUTHE Ha BOHMA TpaHcnopt, JIBI' ca onpenensnr daxrop 3a
CKOJIOTMYHHTE 3aMbpCsABaHUS W IPOMSHATa Ha KiMMaTta Ha 3emsra. Te3w INpolecH ca
aIICKBaTHO OLICHCHH B HAIMOHAJIEH M CBETOBEH Mamad, o0eKT ca Ha pasriekKIaHe U Ha
CBETOBHH (POPYMHM Ha KOHTO Ce IpeIlPHEMAT MEPKH 3a OTrpaHHYaBaHe 3aMbPCABAHETO HA
BB3/lyXa ¥ OKOJIHATa cpesia oT Bpeauute emucuu Ha JIBI'. ToBa e peanen xwureiicku npobiiem
H HETOBOTO YCHEIIHO peliaBaHe € 00eKT Ha HayuyHO pasriiekiaHe W u3ciensane. OIeHsBaM
KaTo 3Ha4YMMa M aKTyaslHa pasriexk/aHaTa B JMCePTALMOHHHS TPY I TEMA.

Ha Gazara na suTepatypHEs 0630p M aHaiH3 € 060CHOBaHA KOPEKTHO M (hOpMYy/IHpaHa
TeMara, HeJITa ¥ 3aJa4dTe Ha THCePTaIUATA.

OuensiBaM Tpy/a KaTo IpaBUiIHo HarucaH. [Ipy aHaIH3a i H3C/IeIBaHeTO Ha eKOJOTHYHUTE
Npod/ieMH, MOPOJIEHH OT AW3eJI0BUTE KOPaOHHM JIBHTATeNH, NPABHIHO C€ OTYMTAT
XapaKTCPUCTHKUTE Ha H3IO0/I3BAHWUTE TIOPHBA M TAXHOTO CHCTEMATH3HpAHE IO
MEKIyHApPOJIHUTE CTAH/IAPTH.

2. Io3naBa 1u JHCEPTAHTHT CHCTOSIHHETO HA NMPOGJIEMA M OLEHABA JIH TBOPYECKH
JINTEPATYPHHUS MaTePHAJ
Bubnuorpadusra, nuTHpaHa B pasriexiaHus JHCepTalMOHeH TpyA oOxmama obmo 83
U3TOYHHMKA, OT KouTo 49 Ha kupuwmmua 34 Ha jarvHuia. BbB Bpe3ka ¢ Temara Ha
AMCEPTAllMOHHMS TPYA ca 2 myOIMKalHy, eJHa OT KOHTO CaMOCTOSATEHA Ha KOH(EPEHITHH ¢
MEXIyHApOAHO y4acTHe W Apyrara B ChbaBTOPCTBO. ToBa mokassa no6pa HHGOPMHUPAHOCT HA
JIicepTaHTa B 00/1acTTa Ha pasriexaaHara TeMaTHKA.



B nponeca na pemapane Ha GOpMyIHpaHHTE B JHCEPTALMSTA 3a/1a4H, HA JMCEPTaHTBT Ce
HAJIOKHUIIO  3a]BI0O0YCHO 3al03HABAHE M YCBOSIBAHE JONBJIHHTETHO HA [IPAJIOXKHATA
MaTeMaTHeCKa CTPaHa Ha HACHTH(HKAIMITA HA CHCTEMH H MaTEMaTHYECKOTO MO/IETTHPaHe IO
CKCIICPHUMCHTAIIHM JaHHH. JIACEPTaHTHT € IocelaBal KypcoBe 1o ,,MeTouKa Ha HaydHHTE
u3cneBanms”, ,, Tpancgep Ha TEXHOJIOTHH H yIIpaBlIeHHE Ha HHTEIEKTyaIHaTa COOCTBEHOCT™,
Iony4enute 3Hanust B Tasw HaydyHa OGJACT YCIEIIHO € MPHIIOKHUI opu paspaboTBane Ha
JHcepTanusaTa.

Or mocouenara 6ubmorpadus 1 moceaBaHuTe JOKTOPAHTCKH KypCOBE € BHIIHO, Y€ ce €
HAJIOKHUIIO J1a I10JI3Ba 3HAHHUS OT PA3IMYHHM HAyYHH 00JI4acTH, KOETO € MOBHIIHIO HETrOBHS
Hay4eH KamaluuTeT M pPaslIHpHIO HErOBMTE 3HaHHMA. BCHYKO TOBa MM JaBa OCHOBaHHE 1a
TBBP/Is, Y€ IMCEPTAHTHT 100PE 103HaBA ChCTOSHUETO HA TPETHPAHHS B JUCEPTAHOHHHAS TPy
IpO0JIEM U IOIX0JIa 33 HETOBOTO PelllaBaHe.

3. HMsz0panara MeToauKa Ha H3CAeIBAHE MOKE JIH /4 Aajle OTTOBOP HA MOCTABEHATA
1eJl ¥ 3a1a49H HA IHCeTAIIMOHHMS TPY/X
Mscnespanysta o6XBammar BIHSHHETO HA KAYECTBOTO HA TOPHBOTO BHPXY e(eKTUBHHUTE U
CKOJIOTHHH NOKasaTeiy. [Ipuioxkenara METO/MKA Ce OCHOBABAT HA AHAIM3 HA ChOpaHHTE
AQHHH, TAXHATa OOpabopTKa ¢ MOMXONAIIM MATEMAaTHYHH METOAM M TOJNydyaBaHe Ha
Ka4yeCTBEHH MaTeMAaTHYHH MOJIEITH.
IIposenenu ca 10 6post eKclIepIMEHTH IIPH H3MEHEHHE Ha HaTOBAPBAHETO HA JIBUTATEIS
1 onipesesieH Tin ropuso. [Topaau akra, ge ce Hanara cpaBHEHHE Ha €KCTIEPHMEHTAIHE JAHHH
H pe3yiTaTtd OT MOJCIHY M3CIICBaHusl, IIPOBEIEHH ChC CHIUTE, HAIOKHTEIHO € H30paHUIT
MaTEMaTHYECKH anapar lia rapaHTHpa BHCOKO Ka4yeCTBO HA PE3YJITATUTE OT MOIEIHPAHETO.
AJIaITHPAHETO WM KbM KOHKPETHHS OOEKT, PEaTHOTO HM NpPHIOKEHHE, AHATIM3IBT H
HHTEPIPETAINA Ha PE3YNTaTHTE H IOCIENBAINMTE H3BOM €A PeaeH [PUHOC HA JUCEPTAHTA.
Tasu xoHcTaTays e BaxHa, Thil KaT0 HAMHPAHETO HA 3aKOHOMEPHOCT IO eKCIEPHMEHTAIHMA
JaHHH 110 NPHHIKI H3KUCKBa 100pa MareMarHyecka moaArotoka v onut. C Ta3w 3ajaua Toi ce
€ CIpaBuil ycnemnHo. HanpasenuTe npecMaTaHus, aHAIH3 U H3BOIM ca KOpeKTHH. [lomyuenure
Pe3ynTaTH ca IOJI0XKHUTENEH (aKT.

4. B xakBO ce 3aKII0YaBAT HAYYHHTE HJIHM HAYIHO-NPH/I0OKHHTE NPHHOCH HA
AHcepTANHOHHAS TPYa?

XapaxkTep Ha NPHHOCHTE 32 BHEAPABAaHE: METONH, KOHCTPYKIIHH, TEXHOJIOHH ¥ T.H.

KakBa e, KOHKpeTHO 3HAYHMOCTTA HA Te3H NPHHOCH 32 HAYKATA M NPAKTHKATA?

lloTBbpknaBaM Kato CHINECTBEHH MHOXECTBOTO BAKHH pe3yNTaTH, H3BOAH H
KOHCTATalllH, HallpaBeHH B IIPOLieca HAa H3CJIEABAHHUATA, IPEACTABEHH KATO IIPHHOCH.
Hay4no-npumosxxau npuHOCH:
1) IlpennokeH airopuThbM 3a ONEHKA HA BIHSHHETO HA H3EIOBHTE ropuea DO #u
DO+AnStoTech Ha MexaHHYHHTE W €KOJOTHYHHM XapaKTEPUCTHKH TpPH paboTa Ha JH3EIIOB
npuraren SKL 3NVD24 B 3aBHCHMOCT OT HATOBAPBAHETO, CHCTOSII CE B CHCTABSHE HA TOYHH
MaTeMaTHYHH MOJICIH, Ch3/IaICHH, I10 eKCIIEPHMEHTAIHH TaHHH, B 3aBHCHMOCT OT PEaKI[HHTE,
Ha KOMTO CJIE/l aHAIN3 € U3BHPLICHO OIIEHSIBAHETO.



2) Wsnonseaiiku Perpecnonen anamus, ca cheraBeHd 20 eeKTHBHE MATeMaTHYHH MOJENH,
AaBalld BPb3KaTa HA MEXaHHYHHMTE M E€KOJOTMYHH XapaKTePHCTHKH W HATOBAPBAHETO Ha
asurarens npu ropusa DO u DO+AnStoTech.

3) Ha Oazata Ha cB3gaJeHHTE MaTeMaTHUYHH MOJIENM Ca M3SCHEHH BPB3KHTE MEXIY
HATOBapBAHETO U MEXaHUYHHUTE U €KOJOTMYHH XapaKTEPUCTHKH Ha JM3EJIOBUS IBUTATE.

4) U3sicHeHO e 3Ha9MMO M He3HAYMMO e BiusiHEeTo Ha DO+AnStoTech cnipsimo ropuso DO
BBPXY MEXaHHIHHTE W €KOJIOTHYHM XapaKTEPHCTUKH Ha apurarens. OmpezeleHa € CTeneHTa
Ha TOBa BIUSHHE.

5) OnpeneneHo e oNTHMAanTHOTO HarToBapBaHe GOpt Ha JIH3€JIOBHS JBHrATeN, JaBALIO
MHHHMAaJTHA CTOMHOCTH Ha BBIiepoaHus quokcun CO2,

6) Ch31aeHn ca ONPOCTEHH 3aBUCHMOCTH 32 BPB3Ka MEKIY MEXAHHYHHTE XapaKTEePHCTHKH
Pef, Texh, n u Bh.124

ITpunoxxHu TPUHOCH:

1) Co3manen e crenn 3a 1abOpaTOpHE M3NMTAHHS ¥ HHPOPMALHOHHO OCHTYypsIBaHE Ha
€KCIIEPUMEHTAIHATE M3C/IeBAHMUS.

PaszpaboTeH e cTeHI ¢ yHHBEPCAIHO IPHIOXKEHHE, NABAll BE3MOXKHOCT 33 MPOBEXK/AHE HA
MHOKECTBO H3CIIE/(BAHHS H H3II0JI3BaHE B yueOHHS IIPOLIeC.

5. MoTHBHpaHH NpenophLKH 32 ObJEII0 H3NO0I3BAHE HA HAYIHHTE H HAYYHO-
NPH/IOKHUTE MPHHOCH: KAKBO H Kb/e 1a ce BHeapu?
ITorebpikiaBamM KaTo BaxkHa (hOpMyJHpaHaTta B JMCEpTalMATa IIPENophKa 3a Objema
paspaboTka, 0cOBEHO 1O ce OTHACS JI0 TOBA, Ch3/1aI€HaTa METOIMKA 32 OLCHKA KauecTBaTa Ha
H3II0JI3BAaHUTE AHU3E/I0BM KOpaOHM TOpHBa, 1a ce IPHUIIOKH H 34 IPYTH TOPHBA.

6. Ipyru BbOPOCH, 10 KOHTO PElEH3eHThT CYHTA, Ye ¢JIeIBA 12 B3eMe 0THOMeHHE
ABTOpe(depaThT € H3rOTBEH B CHTBETCTBHE C H3UCKBAHMATA, 3ANIETHATH B ,,] [paBHIHIKA 38
npreMaHe u 00y4eHHe B JOKTYPAaHTYpa U 3a IPHI00HBaHe Ha HayYHH cTenedy na BBMY | H.
V1. Banmapos® i 0Tpa3sBa M3ISIIO IPe/UIOKEHHs JHCEPTALHOHEH TPy .
Hanpapenute myGMKaliu ca o TeMaTHKATa Ha IUCEpPTaMATA.

7. 3aknaouenue

Pasrnexxnanara Tema e aktyanHa, paspaboTeHa € Ha BHCOKO, MPO(ECHOHAIHO HHBO H C
NIOIXOAAI MaTeMaTu4yeH Mmojen. M3pomute u TBBpAeHHATA ca J0Ka3aHH Oe3CHOpHO H
KOPEKTHO.

IlpencraBenara Mu mucepranusi OTroBaps Ha HOpMaTHBHHTE u3ucksanus: 3PACPB,
IITIBPACPB u IlpaBunnuka 3a mpueMaHe W OOy4eHHE B JOKTYPAHTypa, NpHIOOMBaHE HA
Hay4yHu cremend Ha BBMY L H. /. Bammapos“ M Ha MHHHMATHHTE HAYKOMETPHYHH
u3uckBanus. [IpemnaraM Ha HaydHOTO XXypH Ja MPUCHIH Ha ac. ri.MmexX. Jumutsp [letpos
ITonos obGpasoarennara u Hayuna creneH ,,JJOKTOP* no nayunara cneransoct 02.03.05.
»KOpaOHU CHIIOBH ypenOH, MalllHHH M MEXaHH3MH ™,

Hara: Mo o-p umx.:
I'p. Bapna / HO. Munyes/
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OPINION

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"

Author 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 the opinion: Assoc. Prof. PhD. Eng. Yuliyan Nikolaev Minchev, 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.

In recent years, more and more attention has been paid to environmental problems and
their causes. In the field of maritime transport, diesel internal combustion engines are widely
used due to their great economy. However, due to the progressive development of water
transport, internal combustion engines are a determining factor for environmental pollution and
climate change on Earth. These processes are adequately assessed nationally and globally, are
subject to consideration at global forums where measures are taken to reduce air and
environmental pollution from harmful emissions of internal combustion engines. This is a real
life problem and its successful solution is the subject of scientific consideration and research. I
evaluate as significant and relevant the topic considered in the dissertation.

Based on the literature review and analysis, the topic, purpose and tasks of the dissertation are
substantiated correctly and formulated.

I appreciate the work as correctly written. In the analysis and research of the environmental
problems caused by diesel marine engines, the characteristics of the used fuels and their
systematization according to the international standards are correctly taken into account.

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

The bibliography cited in the dissertation under consideration covers a total of 83 sources, of
which 49 are in Cyrillic and 34 in Latin. In connection with the topic of the dissertation there are



2 publications, one of which is independent at conferences with international participation and
the other in co-authorship. This shows a good awareness of the dissertation in the field of the
subject.

In the process of solving the tasks formulated in the dissertation, the dissertation student had to
get acquainted and master the additional applied mathematical side of the identification of
systems and mathematical modeling based on experimental data. The dissertation has attended
courses in "Research Methodology", "Technology Transfer and Intellectual Property
Management". He successfully applied the acquired knowledge in this scientific field in the
development of the dissertation.

From the mentioned bibliography and the attended doctoral courses it is evident that he had to
use knowledge from various scientific fields, which increased his scientific capacity and
expanded his knowledge. All this gives me reason to say that the dissertation 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 tasks of the
dissertation work?

The research covers the impact of fuel oil quality on efficient and environmental indicators. The
applied methodology is based on the analysis of the collected data, their processing with
appropriate mathematical methods and obtaining qualitative mathematical models.

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 actual application, analysis and
interpretation of the results and subsequent conclusions 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 results obtained are a positive fact.

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

Nature of the contributions for implementation: methods, constructions, technologies, etc. What,
in particular, is the significance of these contributions to science and practice?

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 estimating the influence of diesel fuels DO and DO + AnStoTech on
the mechanical and environmental characteristics of diesel engine SKLL 3NVD24 depending on



the load, consisting in compiling accurate mathematical models based on experimental data,
depending on the reactions that were evaluated after analysis.

2) Using Regression Analysis, 20 effective mathematical models were compiled, giving the
connection of the mechanical and ecological characteristics and the 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) Significant or insignificant is the influence of DO + AnStoTech on DO fuel on the mechanical
and environmental characteristics of the engine. The extent of this influence has been determined.

5) The optimal load Gopt on the diesel engine is 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.124

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.

5. Motivated recommendations for future use of scientific and applied scientific
contributions: what and where to implement?

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.

6. Other matters on which the reviewer considers that he should take a stand.

The abstract was prepared in accordance with the requirements set out in the "Regulations for
admission and training in doctoral studies and for the acquisition of scientific degrees" of Nikola
Vaptsarov Naval Academy and fully reflects the proposed dissertation.

The publications are on the topic of the dissertation.

CONCLUSION

The topic is relevant, developed at a high, professional level and with an appropriate
mathematical model. The conclusions and allegations have been proved indisputably and
correctly.



The presented dissertation meets the normative requirements: The Law for development
of the academic staff in the Republic of Bulgaria and the Regulations for its application, The
Regulations for admission and training in doctoral studies, acquisition of scientific degrees of
Nikola Vaptsarov Naval Academy and the minimum scientometric requirements. | propose to the
scientific jury to award the assistant chief engineer Dimitar Petrov Popov the educational and
scientific degree Doctor of Philosophy in the scientific specialty 02.03.05. "Ship power plants,
machines and mechanisms".

Diatezt s . o 2021 - Member of the scientific jury: .................
Varna / Assoc. Prof. PhD. Eng. Y. Minchev /



