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BBPXY AUCEPTALMOHEH TPY/ 38 npuo6uBane Ha 00pa3oBaTelHa 1 Hay1Ha CTeneH ,,IOKTOp™
ppe BBMYV ,H. Banuapos” — Bapha,
npo()eCHOHATHO HATPABICHHE 5.5 ., Tpancropt, KopaboriaBate u apHaIys’,
Hay4Ha CTIEIHaIHOCT: 02.03.05. ,,Kopabuu CHIOBH ypenOu, MaIuHl | MEXaHH3MU~’

ABTOp HA {HCEPTANMOHHHS TPYA: L. MEX. wmk. Jamutsp [lerpos [Tonos, aCHCTCHT B
xarespa ,,KopaOH# CHIIOBH ypenbu“, BBMY ,H. 1. Banuapos™ — Bapha.

Tema Ha AMCEPTANMOHHMS TPYA: ,,I3ce/Bane Ha BIMSHUETO Ha TOPHBATa BHPXY
KaYeCTBOTO HA OCTATHYHMTE IPOAYKTH HA TOPEHETO, MOIIHOCTTA ¥ edeKTHBHATA padoTa Ha
KOpaOHMTE JABUTATEIH

H3roTBH cTaHOBHIMETO: pod. I.T.H. Huxonmaii Jiumurpos Murues, XK.

1. AKTyaJHOCT Ha pa3paboTBaHus B McepTAIMOHHMS TPY/A NPoOIEM B HAYHHO H
HAYYHO-TIPHJIOKHO OTHOMICHHE. Crernes 1 Mamad Ha aKTYyaJIHOCTTa HA npodiemMa
H KOHKpPETHHTE 321291, pa3paboTeHn B THCEPTANUATA
Jluceprauusita € paspaOoTeHa BB BpPB3KA ¢ kxompenmusata MAPITOJL, kosTO M3HUCKBA
[IOHHKABAaHE EMHCHHTE a30THH OKCH/H Ha [JIABHWTE H ClIOMAraTeIHK xopabuu JIBI'. OT TyK
npousTHYa HEoOXoEMOCTTa  OT W3ceBaHMS BBB  BpB3KA C yCHBBPIICHCTBAHE
excrmioatanmsra Ha J[BI'. [lo KOHKpPETHO € M3CIEeBAHO BJIMAHUETO Ha obpaboTkara Ha
ropusoro ¢ AnCroTex yCTPOHCTBO BBPXY e(eKTHBHOCTTA HA paGoTata Ha KOpabHHMTE
JIM3E/I0BY JIBEIATETH W TEXHATE CKONOTHYHH HokasaTend. B TO3M CMHCHJI aKTyalHOCTTa Ha
mucepTanusTa € 6e3crnopHa.

2. Tlo3HaBa JiH IACEPTAHTHLT CHCTOSHHETO HA npoG/iemMa 1 OleHsBA JI1 TBOPHECKH
JINTEPATY PHHSA MATEPHAT
Beska JIACEpTaIusTa 3amoysa ¢ JHTEpaTypet o630p Ha W3MON3BAHATA 1O TeMara Ha
IMcepTanMaTa. B crydas, mbpea Iiasa HMad yueGuuk. JIumcpa ACHO neduHIpPaHO HABO HA
HayKaTa A TeXHWKATa i MPOU3THHIAIKTE OT TOBA 3a]1a4H.

3. H30panaTa MeTOAHKA HA p3cJeBAHE MOJKe JIH /1a aje 0TroBop Ha mocrapeHaTa
1eJ1 ¥ 3a1a4M HA JHCeTANHONHHSA TPYA
[TocTaBeHaTa el B AHCEpTAIMATa MOXKE /d ObIe peanH3upana upes w30paHus OT aBTopa
MeToJ, Ha  eKCIepHMEHTalHH H3CJIEJBAHMS M CTAaTHCTHYICCKA obpaboTka  Ha
eKCIIePUMEHTATHUTE PE3yITaTH.

4. B KaKBO ce 3aKI0YaBaT Hay4YHHTe HJIH HAYYHO-TIPHJIOKHATE PHHOCH Ha
JMcepTANMOHHHS TPYA?

XapakTep Ha NPHHOCHTE 32 BHepsBAHE: METO/H, KOHCTPYKIHH, TeXHOJIOTHH B T.H.

Kakga e, KOHKPeTHO 3HAIHMOCTTa HA Te3H MPHUHOCH 32 HAYKaTa H NpaKTHKATA?

BBB BTOpa IJaBa € W3CICABAHO BIMSHHETO HA JIM3€JI0BO TOpPHBO DO u DO+AnStoTech
BLPXY MEXaHHUUHHTE XapaKkTepUCTHKH Ha KopaOeH IM3€NIOB JBHrarel SKL 36NVD24. Ilo-
KOHKPETHO € H3C/IE/IBAHO BIMSHUETO Ha HATOBAPBAHETO HA M3XOJIA Ha BaJla BHPXY epexTHBHATA
MOIIHOCT, crienuduuHAs pasxoll Ha TOPHBO, cpeaHaTa Temieparypa Ha M3ropeliuTe ra3’oBe,
qecTOTaTa Ha BhpTEHe, YaCOBHS Pa3xojl Ha TOpHBO. 3a BCAKO €/IHO OT OCOUEHHUTE U3CIeIBAaHUA
Ca MOJTy9eHH PErPeCHOHHH MOJICIIH. Ha ocHOBATA HA TE3¥ MOJIENIH € HarmpaBeHa KOoJIM4YecTBEHHA



OlICHKa 3a BiMsHMEeTO Ha ausenoBure ropusa DO m DO+AnStoTech BbpXy MexaHH4HHTE
XapakrepucTuku Ha asuraren SKL 3ND24 — edextuBHa MOIIHOCT, crieiuduyeH pa3xoa Ha
TOPHBO, CpeiHA TEMIIEpATypa Ha H3rOPEIUTE Ia30Be, YECTOTA Ha BBPTEHE, YACOBHS Pa3XxoJl Ha
ropuso. [Ipe/utoxkenu ca i ONPOCTEHH TMHEHHU PErPECHOHHH MOJIEITH.

B®B Tpera riaBa e uscnenBaHo BIMSHHETO Ha au3enoBo ropuso DO u DO+AnStoTech
BBPXY EKOJOIMYHHTE XapaKTepHCTHKH Ha Kopaben nmmsenoB japuraten SKL 36NVD24,
WscnenpaHo € BIMAHHETO Ha HATOBapBaHETO Ha M3X0Ja HA Baja BBPXY OTACICHHTE —
BBIJIEPO/IEH OKHC, a30TEH OKKC, BBITIEPOIEH THOKCHI, a30THH CheIMHEHHS, CEPEH JBYOKHC. 3a
BCSKO €THO OT IIOCOYEHUTE M3CIIe/IBaHMs ca IIOIy4eHH perpecuoHHn Mojend. Ha ocHoBata Ha
TE3d MOJEIIM € HallpaBeH KOJMYECTBEH aHAIHW3 3a BIUSHHUETO Ha Jau3esioBuTe ropua DO u
DO+AnStoTech Bbpxy exonoruunuTe XxapakrepucTuku Ha jsuraren SKL 3ND24.

S. MoTuBHpaHH NPeNOPBHKH 3a Obaemo H3N0JI3BaHe HA HAYYHHTE H HAYIHO-
NPHJIOKHATE NPHHOCH: KAKBO U Kb/i€ J]a ce BHeApH?
o mucepranusTa ca HanpaBeHH JIBe Iy OIHMKALMH, OT KOUTO €[HA CAMOCTOSTEITHA.

6. /Ipyru BbIIPOCH, 110 KOHTO PelleH3eHThT CUHTA, Ye ¢JIeBa Ja B3eMe OTHOIEeHHE.

Jucepratmonnus tpyn, ceriacHo wi.27 (1) va IlpaBunnuka 3a npmnarade sHa 3PACPB
TpsOBa 1a CHIBPYKA HAYYHH WM HAYYHO-IPHJIOXKHH PE3YJITATH, KOHTO MNpECTABISIBAT
OpHTMHAJIeH IIPHHOC B HayKaTa. B ciydas, JUcepTalusTa ChbpiKa Pe3yJITaTH OT H3C/IeABAHUS
Ha MEXaHWYHH M €KOJOTHYHH XapakrepucTuku Ha nqsurarest SKL3INVD24. To3u daxt npuiasa
BUJ Ha paspaboTkaTa Ha auiiomMHa pabora. OTroBopHOCTTa 3a TOBAa € Ha HAYYHUS
ppKOBOIUTEN M oOydaBamara Kareapa. bW ciensano siCHO Ja ce IOCOYM, 4e LieiTa Ha
JUCcepTalUsATa € U3CIeIBaHus OTHOCHO BIUSAHUETO HA oOpadoteno ¢ AHCtoTex ycTpoicTBO
BBPXY e(eKTUBHOCTTAa Ha pa0oTa Ha KOpaOHU IHM3E/IOBH [BUIATENId U TEXHHTE €KOJIOTUIHH
nokasarenu. OT Taka neUHHpaHATAa [IEJ CIIEe/IBAT 3a/JaUnTe:

1) H3cnensaHe Ha BIMSHMETO HA HATOBAPBAHETO BBPXY MEXAHHYHHMTE M TOILUIMHHH
XapakTepHUCTHKH IIPH M3I10JI3BaHe Ha ropHBO, o0padoTeno ¢ AHCToTex ycTpoiicTBo;

2) H3scnensane Ha BIMSHHETO HA HATOBApBAaHETO BLPXY €KOJIOTMUHHUTE XapaKTEPHCTHKH
IIpH H3II0I3BaHe Ha ropuso, odpadboreno ¢ AnCroTex ycTpoiicTBo;

3) PaspaboTBane Ha MeTOAMKA 3a MOJydYaBaHE Ha PErPECHOHH M MOJENH 3a OLIEHKa Ha
BIIUSHHUETO Ha HATOBAPBAHETO BBHPXY MEXaHHYHHUTE, TOIUIMHHH U EKOJIOTHYHHU
XapaKTEPUCTHKY IIPH M3MONI3BaHeTo Ha ropuBo obpaboTeHo ¢ AHCToTex ycTpoiicTBo;

Taka nedunupanaTa men u 3aga4u MOrar ja OBIaT OCBINECTBEHH 4Ype3 €KCIEPUMEHTH C

asuraresnn SKL 3NVD24. Tesm peanusanuu e ¥MMa METOJMYHO 3Hadenue. Te e

JNEMOHCTPHPAT TEXHOJIOTHATA Ha M3CIIeIBAHETO.

7. 3akai0ueHne
OO6pasoBarennara IieJ1 Ha JucepTanusaTa € u3lbiHeHa. JlokTopanTa 1eMOHCTpHpa
BB3MOKHOCTH 32 CAMOCTOSITE]THH H3ceBaHus. ToBa MU jaBa OCHOBAHHUE Jla IPENOPhYaM
npucexaane Ha OHC *“Jlokrop*™ na Jlumutsp Ilerpos [lonos.

[Tpod. n.T.H.:
/ H. Munues /
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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 on the influence of fuel oils on the quality of residual combustion
products, power and efficient operation of marine engines".

Prepared the opinion: Prof. PhD. DSc. Nikolay Dimitrov Minchev, DHC.

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.

The dissertation was developed in connection with the MARPOL convention, which
requires reduction of nitrogen oxide emissions from the main and auxiliary marine internal
combustion engines. Hence the need for research in connection with improving the operation of
internal combustion engines. In particular, the influence of fuel treatment with AnStoTech device
on the efficiency of marine diesel engines and their environmental performance has been studied.
In this sense, the relevance of the dissertation is indisputable.

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

Each dissertation begins with a literature review of the dissertation used on the topic. In
this case, the first chapter has a textbook. There is no clearly defined level of science and
technology and the resulting tasks.

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

The set goal in the dissertation can be realized through the chosen by the author method of
experimental research and statistical processing of the experimental results.

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?
The second chapter examines the influence of diesel fuel DO and DO + AnStoTech on the
mechanical characteristics of a marine diesel engine SKL3NVD24. In particular, the influence of
the shaft output load on the effective power, the specific fuel consumption, the average exhaust
gas temperature, the rotational speed, the hourly fuel consumption was studied. Regression
models were obtained for each of these studies. Based on these models, a quantitative assessment
was made of the impact of DO and DO + AnStoTech diesel fuels on the mechanical
characteristics of the SKL3ND24 engine - effective power, specific fuel consumption, average




exhaust temperature, speed, hourly fuel consumption. Simplified linear regression models are
also proposed.

The third chapter examines the impact of DO and DO + AnStoTech diesel fuel on the
environmental performance of the SKL6NVD24 marine diesel engine. The influence of the load
on the shaft outlet on the separated ones - carbon monoxide, nitrous oxide, carbon dioxide,
nitrogen compounds, sulfur dioxide was studied. Regression models were obtained for each of
these studies. Based on these models, a quantitative analysis was made of the impact of DO and
DO + AnStoTech diesel fuels on the environmental performance of the SKL 3ND24 engine.

5. Motivated recommendations for future use of scientific and applied scientific
contributions: what and where to implement?
Two publications have been made on the dissertation, one of which is independent.

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

The dissertation, according to art. 27 (1) of REGULATIONS FOR IMPLEMENTATION
OF THE LAW ON THE DEVELOPMENT OF ACADEMIC STAFF IN THE REPUBLIC OF
BULGARIA and the Regulations for its application must contain scientific or scientific-applied
results, which represent an original contribution to science. In this case, the dissertation contains
the results of research on mechanical and environmental characteristics of the SKL3NVD24
engine. This fact gives the appearance of the development like a master thesis. The responsibility
for this lies with the supervisor and the training department. It should be clearly stated that the
aim of the dissertation is research on the impact of an AnToTech-treated device on the efficiency
of marine diesel engines and their environmental performance. From the goal thus defined follow
the tasks:
1) Research of the influence of the load on the mechanical and thermal characteristics when using
fuel treated with AnStoTech device;
2) Research of the influence of the load on the ecological characteristics when using fuel treated
with AnStoTech device; .
3) Development of a methodology for obtaining regression and models for assessing the impact
of the load on the mechanical, thermal and environmental characteristics when using fuel treated
with AnStoTech device;
The goal and tasks thus defined can be accomplished through experiments with the SKL3NVD24
engine. These conversions will have methodological significance. They will demonstrate the
research technology.

CONCLUSION
The educational goal of the dissertation is fulfilled. The doctoral student demonstrates
opportunities for independent research. This gives me reason to recommend the award of the
Educational scientific degree Doctor of Philosophy to Dimitar Petrov Popov.

Date: ../ ../ 2021 Member of the scientific jury:
Varna / Prof. PhD. DSc. N. Minchev /



