CTAHOBMHUIIE
ot: ipod. 1-p MBaiino JlankoB bakasos
Havanuuk oTaen ,,YuyeOHa jgeiHocT™

Bucmie Boennomopcko yuuiuie ,,Hukona Monkos Banapos®

Ha nucepranyoHeH Tpyl Ha TeMa:

»EKCIIEPUMEHTAJIHO-CTATUCTUYECKO HU3CJIEABAHE U
METO/M 3A ITIOAOBPSIBAHE HA EKOJIOTHUYHUTE
XAPAKTEPUCTUKHU C IIOMOIITA HA AITEPHATUBHU N'OPUBA
B KOPABHUTE JU3EJOBU IBUI'ATEJIN”,

3a npuoOuBaHe Ha 0Opa3oBaTeIHa U Hay4YHa CTENEH , JJOKTOP®, 110

npodecuoHanHo HanpasieHue 5.5 ,, Tpancnopt, kopaboruiaBaHe 1 aBUaLus ",

c aprop: K. boraan {lumutpos lllonos

1. Uadopmanus 3a qucepraHTa

JlucepTannOHHUAT TpyA Ha XK. bornan Illonos e 00chaeHa 1 HacoYeHa 3a
3alMTa OT KaTepeH ChBET Ha Kareapa ,,KopaOHU MallMHKM U MEXAHU3MU TPH
dakynrer ,,Amwkenepern” Ha BBMY | H. 1. Bannapos” — BapHa, 1 0OTYUCIICH C

IpaBo Ha 3ammTa ¢he 3anosen Ha Havamnuka [1C-48 /15.03.2023 .
2. O0ma xapaKTepHCTHKA HA NPeICTaBeHHUs IUCePTALMOHEeH TPy

JIMCEPTAlMOHHUAT ~TPYA aHAIUM3Upa BaXEH NpodieM, CBbp3aH ¢
EKCIIEpUMEHTATHO-CTATUCTUYECKO H3CIE/BAHE U METOAM 32 I0J00psiBaHE Ha
EKOJIOTUYHUTE XapaKTepUCTUKM C IIOMOIITa Ha QJITCPHATUBHU TIOpHBa B

KOpa6HI/ITe JU3CJIOBU JIBUTI'aTCIIN.



JIucepTalmoOHHUAT TPY C€ CHCTOU OT YBOJI, YETUPH IJIaBH, 3aKII0YEHHUE U
MPOU3TUYAIIN W3BO/IH, TPUHOCH (CHOTBETHO HAYYHO-IIPUIOKHU M NPHUIOKHNA),
U3110/3BaHa Jnteparypa. Jucepraumonnumst tpya € B obem ot 135 crpanunn, B
T. 4. 50 ¢urypu, 30 tabmumm, a 6ubnuorpadusra BkiIrouBa 99 3arnaBus, OT

KOUTO 47 Ha KUpUIKIa U 52 Ha JIAaTUHULIA.

HOCTaBCHaTé.HCH B JUCEPTALIMOHHUA TPY/J € Jla CC NMPOBEAC U3CIICABAHE C
JIBa TCXHUYCCKU OOCKTa € J1a ce YCTAHOBAT TCMIICPATYPUTC HA ABUI'aTCIIA TG u

ceoTBeTHUTE HUBA HA CO, NO, (NOX) B 0TpaOOTUIIMTE ra3oBe.

O6exkT Ha wu3cienBaHero ca: - KopaOeH [aM3€I0B €IEKTPOreHepaTop C
nsuraten ,llepkunc®; - Kopaben au3enoB enekrporeneparop ¢ apuraren SKL

3NVD?24, 3a uzcieasane ¢ ra3oBoI0pOJAHa CMEC.
3. OueHka Ha HAYYHHTE U HAYYHO-TIPHJIOKHH Pe3yJITaTH

HOTB’Bp)KI[aBaM KaTO CBIIECTBCHH MHOXKCCTBOTO BaXXHHU PE3YyJITaTH, U3BOAU
1 KOHCTaTallMy, HallpaBC€HU B IpoHeca Ha H3CICABaHUATA, IIPEACTAaBCHU KaToO

IIPUHOCH.
4. OueHka Ha AYOJMKALMHUTE 110 JUCEPTANMATA

BbB Bpb3Ka C IIPECACTABAHETO Ha aBTOpCKaTa T€3a M 3a anpo61/1paHe Ha
pe3yJTAaTUTE OT HAYYHOTO HU3CJICABAHC 10 JUCCPTAIIMOHHUA Tpya ca
IpeacTaBCHU TPpU ny6nm<aunn, KaTo JIB€ B ChbaBTOPCTBO U €IHA CaMOCTOSATEC/IHA.
Hy6HI/IKaHI/II/IT€ oTpa3siBaT OCHOBHA MOMEHTHU OT HM3CJICABAHCTO M pe3yiaTaTuTe

OT JUCEPTALMOHHUS TPY .
5. Kputuunu 0es1e:KKH, NPeNOPbKU U BLIIPOCH

JIuCepTalMOHHUST TPy /| IPEACTABIABA €HO LSIIOCTHO ¥ 3aBBPLICHO HAYYHO
u3cieaBane ¢ Gopmyirpana npobieMaThKa, M30paHd METOAM U CPEICTBA 3a
u3ciaesBaHe. PasriexjaHara TeMa € akTyalHa, pa3paboTeHa € Ha BHCOKO,

npo(GeCUOHATHO HIBO | C IOAXOAAII0 000py/IBaHE U OXBATH.



[IpenoppuBaM ‘Ha JOKTOpaHTa Ja MPOJbDKH Ja paboTH IO M3CIeABaHUA
npo0yieM B HampaBjeHHE Ha IMO-TOJISIMOTO My IPUJIOKEHUE IO KOpabuTe u

y4aCTUC B IPOCKTHU, HACOYCHU B Ta3U o0uacr.

OOmoTO BIEYATIEHUE € 3a JOOPOCHBECTHO HU3BBPIICHA U 3abJI0OOYEHA

paboTta B 00s1acTTa Ha IIPOYYBAHUATA.
6. 3ax/nioyenue

Y0eneHo aaBaM CBOSITA IOJIO)KMTEJIHA OLEHKa Ha pa3paboTeHHs!
AHCEPTALIMOHEH TPy M MpeajaraM ¢ YBepPeHOCT Ha yBa’KaeMOTO KypH Ja
npucbau Ha borgan [Iumurpos Illonos oGpa3oBaTe/iHa M Hay4Ha CTeneH
»AOKTOpP* B o0sact Ha BHcumieTo o0pasoBanue 5.5 ,Tpancnopr,

KopaboriaBaHe U aBHALUA.

BapHa, C yBaxenue:

_.05.2023 1. npod. 1-p MBaitno bakanos



REVIEW
by: Prof. PhD. Ivaylo Dankov Bakalov
Head of "Education Department"

Nikola Vaptsarov Naval Academy

A PhD on the topic:

"EXPERIMENTAL-STATISTICAL RESEARCH AND METHODS FOR
IMPROVING ENVIRONMENTAL CHARACTERISTICS USING
ALTERNATIVE FUELS IN MARINE DIESEL ENGINES",

for the acquisition of an educational and scientific degree "doctor", in
professional field 5.5 "Transport, shipping and aviation",

with author: Eng. Bogdan Dimitrov Shopov

1. Information about the dissertation student

The dissertation work of Eng. Bogdan Shopov has been discussed and
referred for defense by the departmental council of the Department of "Ship
Engines and Mechanisms" at the Faculty of Engineering of VVMU "N. Y.
Vaptsarov" - Varna, and dismissed with the right of defense by Order of the
Head of PS-48 / 15.03.2023.

2. General characterlstlcs of the presented dissertation work

The dlsserta‘uon analyzes an important problem related to experimental-
statistical research and methods for improving environmental performance using
alternative fuels in marine diesel engines.

The dissertation consists of an introduction, four chapters, a conclusion
and resulting conclusions, contributions (respectively scientific-applied and
applied), used literature. The dissertation is 135 pages long, including 50
figures, 30 tables, and the bibliography includes 99 titles, of which 47 are in
Cyrillic and 52 are in Latin.

The objective set in the dissertation is to conduct research with two
technical objects is to establish the temperatures of the engine TG and the
corresponding levels of CO, NO, (NOx) in the exhaust gases.



The object of the study are: - Marine diesel generator with a "Perkins"
engine; - Marine diesel generator with SKL 3NVD24 engine, for testing with
gas-hydrogen mixture.

3. Evaluation of scientific and scientific-applied results

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

4. Evaluation of dissertation publications

In connection with the presentation of the author's thesis and for
approving the results of the scientific research on the dissertation work, three
publications are presented, two co-authored and one independent. The
publications reflect the main points of the research and the results of the
dissertation work.

5. Critical notes, recommendations and questions

The dissertation is a complete and complete scientific study with a
formulated problem, selected methods and means of research. The subject under
consideration is current, developed at a high, professional level and with
appropriate equipment and techniques.

I recommend the PhD student to continue working on the research
problem in the direction of its larger application on ships and participation in
projects aimed at this area.

The overall impression is of a conscientiously done and thorough job in
the field of research.

6. Conclusion

I confidently give my positive assessment of the developed dissertation
work and confidently suggest to the respected jury to award Bogdan
Dimitrov Shopov an educational and scientific degree ""Doctor' in the field
of higher education 5.5 "Transport, shipping and aviation"'.

Varna, Sincerely:



~.05.2023 Prof. PhD. Ivaylo
Bakalov



