CTAHOBULWE

BbPXy AMCEPTALMOHEH TPy 3a NpuaobrsaHe Ha obpasoBaTeniHa U Hay4yHa cTeneH ,, JJokTop” no
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ABTOp Ha AMCepPTaLMOHHUA TPYA: Mar. UHXK. nnaH MopaaHos FaBpanios

Tema Ha pJucepTauMoHHMA Tpya: M3cneaBaHe Ha Bb3MOXHOCTM 3a noaobpsaBaHe Ha
epEeKTUBHOCTTA Ha €/IeKTPO/IM3HU U TOPUBHU KNETKMU B CUCTEMM 33 BOAOPOAHA eHeprus

YneH Ha HAay4yHOTO }Kypu: AoL. A-p UHXK. LiBeTennHa CtaHummpoBsa lNeTposa

1. AKTyanHOCT Ha pa3paboTBaHUA B AUCEPTALMOHHUA TPYA Npo6aem B HayuyHO U
Hay4YHONPUI0XHO OTHOLLEHME.

MoBUIWEHOTO eHepruitHo notpebneHne B cBeTOBEH Mawab NOCTaBA MHOMO W Pa3INYHU
npeau3BMKaTencTBa NO OTHOLWEHWE Ha NPOM3BOACTBOTO Ha eNeKTpuyecKa v TONJIMHHA eHeprus.
B ycnhoBuATa Ha KAMMATUYHU NPOMEHM U BCE NO-CTPOrM M3UCKBAHUA 3a YMCTA EHeprua BOAOPOABLT
€ eHeprueH HoCcUTeN C roIAMO 3HaveHue. [lucepTaumaATa € B aKTyaslHa 3a HaykaTa o6nact m
06LLecTBOTO — NPOU3BOACTBO HA BOAOPOA NOCPEACTBOM €1EKTPO/IN3a Ha BOAA Ype3 U3MNON3BaHE
Ha enekTpoeHeprua oT BEU.

2. CteneH Ha noO3HaBaHe CbCTOAHMETO Ha Npobnema M TBOpPYECKA WHTepnpeTauusa Ha
NuTepaTypHUA matepman.

OncepTaumMoHHUAT Tpya e ¢ 06em oT 166 CTpaHuuM, LMTUPAHKU ca 210 nntepaTypHU U3TOUHULM,
NnoBe4yeTo OT KOMUTO ca OT nocnegHuTe 10 roAuHKM, KoeTo noka3ea Aob6po no3HaBaHe Ha
CbBPEMEHHOTO CbCTOAHME Ha npobnema. 3a gobpaTa NOArOTOBKA Ha OOKTOPAHTA MOXe Aa ce
CbAW U NO NPUNOXKEHWUA CMUCHK C AONBAHUTENHM OOYYUTENHN CEMMHAPU U KYPCOBE, CBBP3aHM C
TemaTa Ha AucepTaumaTa, B KOUTO TOM e yyactBan. KaHAuaatbT no3HaBa pobpe m nonssa
CbBpeMeHHW cpeacTBa M MeToAM 3a MogennpaHe W uscaegBaHe Ha CUCTEeMU M Npouecu u
YCMELWHO I Npuiara 3a pellaBaHe Ha UHXeHepHW npobnemu 1 3agaumn.

3. CboTBeTCcTBME Ha M36paHaTa MeToAuKa Ha uscnepBaHe U NocCtaBeHaTa uesn U 3a4dyYn Ha
AunceptTaumnoHHuA TpyAa C NOCTUTHATUTE NPUHOCHU.

N3bpaHaTa meToaMKa Ha U3cnefBaHe CbOTBETCTBA Ha MOCTaBEHMTE Lenun 1 3a4aun.

4. Hay4yHu U/Mnn Hay4YHONPUNOXKHU NPUHOCU HA AUCEPTALMOHHUA TPYA.,



KaHanaaTsT e npeactaBu CnpaBKa 3a HAYYHOMPUIOKHM U NPUNOXKHWU MPUHOCU, ChbAbpP}KaALLM ce
B AMCEPTALMOHHMA TpyA. Mpremam M oueHABAM Te3n NMPUHOCK KaTO 3HAYMMM U JOCTAaTbYHM 3a
npnaobusaHe Ha obpasoBaTenHa 1 Hay4yHa cteneH ,, JlokTop“.

5. MpeueHKa Ha NnybaAnKaumMmuTe No AUCEpPTaLMOHHUA TPYA.,

Mo ancepTauMoHHUA TPYA MMA NeT UHAEeKcMpaHu nybnmkaumm, nybnmkysaHu B nepuoga 2023-
2025 1., KOMTO Ca B CbaBTOPCTBO, KAaTO B YETMPW OT NeTTe NybanKaumm mar. Hx. unad aspannos
€ Ha MbPBO MACTO. 33 TO3M Nepuoa NybanKaLumMmMTe UMaT 060 13 LUTUPAHUA, BCUYKN B YYXKOMHA,
KOETO FOBOPM KaKTO 3a aKTya/IHOCTTa Ha Hay4yHUTe npobaemu, nNo KouTto ce paboTu, Taka M 3a
KauyeCcTBOTO Ha HAy4yHaTa AeMHOCT. [lge OT cTaTMMTe MO AMUCEPTALMOHHMUA TPYA Ca B CNUCAHUA B
kBapTMa Ql, uHaekcupanu B Scopus n Web of Science, eaHata e c Impact Factor (IF) 6.9, a gpyraTa
- ¢ IF 3.2. MpunoxeHnTe Nyb6aMKaLMM BbB Bpb3Ka C AMCEPTALUATA NPeACcTaBAT Mb/JHO U TOYHO
CbLLECTBEHM CTPAHU OT HEWHOTO CbAbPXKAHWE W MONYNAPU3MPAT M3BbPLUEHATA HAYYHO-
nscnenoBaTencka paboTa u nosyyeHuTe pesynTaTu.

6. MHeHu1Aa, NpenopbKu 1 benexku.

B amcepTauMoHHMA Tpya Ha mecTa ce 3ab6enAa3BaT NyHKTYaUNOHHU U TEXHUYECKU FPeLLKM, a CbLyo
TaKa W rpeLwwKn oT rneaHa To4Ka Ha opopmaAHeTo. KaHaMAaTLT e ynoTpebun Ha HAKONKO mecTa B
aucepTtaumaTa TepMuHa ,,uMdppoB moaen” BMecTo ,matemaTmyeckm mogen”. He e yTO4HEHO KaKbB
NPOM3XOAbT Ha PeasiHMA asIkaJieH e/IeKTPO/IN3bop ¢ BunonapHa KOHPUrypauusa, KOMTO CNYHKMU KaTo
63308 MOZen 3a CpaBHEHWE MEXKAY HAKOJIKO pa3nnyHu mogenupaHn B COMSOL Multiphysics
KOHOUMrypaumn. HanpaBeHuTe 3abenekum M NpenopbkM He OMasioBa*kaBaT MOCTUrHATOTO B
AVNCEepPTaUMOHHUA TPyA, B KOUTO ce HabnogaBa mMHoro gobpo nosHaBaHe Ha pasrnerkgaHarta
Hay4Ha obnacr.

7. 3aknoueHue.

CunTtam, Yye NpeaCcTaBEHUAT AMCEPTALUMOHEH TPyA, OTroBapsA Ha OTroBapa Ha M3MCKBAHMATA Ha
3aKOHa 3a pPas3BUTMETO HA aKafeMWMYHMA CbCTaB B Penybnvka bwvarapua u lNpaBuaHuka 3a
YCNOBMATA M pesa 3a NpuaobmBaHe Ha HAyYHU CTeneHu B TeXHNYeckn yHmsepcuteT — Copus.

Bb3 ocHoBa Ha npeacTaBeHUTE MaTepuUasn No AUCEPTALMOHHMA TPyA, TAXHATa aKTyasIHOCT,
npeacTaBeHn Hay4YHOMPUIOXKHU U NPUIOKHN MPUHOCK, CYMTAM 33 OCHOBATE/THO Aa NpessioXKa Ha
yBakaeMuUTe ufeHoBe Ha HayyHOTO Xypu Aa NPUCBLAAT Ha Mar. MHX. AunaH MoppaHos
FaBpannos obpasoBatenHata U Hay4yHa creneH ,JJoKTop“ B NnpodecmoHanHO HanpasaeHue 5.4
EHepreTrKka, Hay4yHa cneumnanHocT “TepMUYHU U SAPEHN ENEeKTPUUYECKM LeHTpanun”.
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OPINION

regarding a dissertation for awarding the educational and scientific degree “Doctor” (PhD) in the
professional field 5.4. Energetics, Scientific Specialty "Thermal and Nuclear Power Plants"

Author of the dissertation: MS. Eng. Dilyan Yordanov Gavrailov

Title of the dissertation: Exploring opportunities to improve the efficiency of electrolysis and fuel
cells in hydrogen energy systems

Member of Scientific Jury: Assoc. Prof. Tsvetelina Stanimirova Petrova, PhD, Eng.

1. Relevance of the problem developed in the dissertation in scientific and applied scientific
terms.

The increasing energy consumption worldwide poses many and different challenges in terms of
the production of electrical and thermal energy. In the context of climate change and increasingly
stringent requirements for clean energy, hydrogen is an energy carrier of great importance. The
dissertation is in a topical area for science and society - the production of hydrogen through the
electrolysis of water using electricity from renewable energy sources.

2. Degree of knowledge regarding the state of the problem and creative interpretation of the
literature.

The dissertation consists of 166 pages, 210 literary sources are cited, most of which are from the
last 10 years, which shows a good knowledge of the current state of the problem. The doctoral
student has good knowledge regarding the state of the problem, as evidenced by the list of
training seminars and courses related to the dissertation topic in which he has participated. The
PhD candidate knows and uses modern tools and methods for modelling and researching systems
and processes and successfully applies them to solve engineering problems and tasks.

3. Correspondence between the chosen research methodology and the set goal and tasks of
the dissertation with the achieved contributions.

The chosen research methodology corresponds to the set goals and objectives.
4. Scientific and/or scientific-applied contributions of the dissertation.

The doctoral candidate has submitted a report on the scientific and applied contributions
contained in the dissertation. | accept and evaluate these contributions as significant and
sufficient for the acquisition of the educational and scientific degree "Doctor" (PhD).



5. Assessment of the publications related to the dissertation.

There are five indexed publications on the dissertation, published between 2023 and 2025, which
are co-authored, and in four of the five publications, MS. Eng. Dilyan Gavrailov is the first author.
During this period, the publications have a total of 13 citations, all from abroad, demonstrating
both the relevance of the scientific issues addressed and the quality of the research. Two of the
articles on the dissertation are in Q1 journals indexed in Scopus and Web of Science, while one
journal has an Impact Factor (IF) of 6.9, and another has an IF of 3.2. The publications connected
with the dissertation fully and accurately present essential aspects of its content and promote the
research work carried out and the results obtained.

6. Opinions, Recommendations, and Notes.

In the dissertation, punctuation and technical errors are noted in places, as well as formatting
errors. The doctoral candidate has used the term “digital model” instead of “mathematical model”
in several places in the dissertation. The origin of the real alkaline electrolyzer with a bipolar
configuration, which serves as a base model for comparison between several different
configurations modelled in COMSOL Multiphysics, is not specified. The remarks and
recommendations do not belittle the achievements of the dissertation, which demonstrate a very

good knowledge of the scientific field.
7. Conclusion.

My final evaluation is that the submitted dissertation complies with the requirements of the Law
on the Development of the Academic Staff in the Republic of Bulgaria, its Implementing
Regulations, and the Regulations for the Conditions and Procedure for Acquiring Academic
Degrees at Technical University - Sofia.

Based on the presented materials of the dissertation work, their relevance, and the presented
scientific and applied contributions, | consider it reasonable to propose to the honorable members
of the Scientific Jury to award MS. Eng. Dilyan Yordanov Gavrailov the educational and scientific
degree "Doctor" (PhD) in the professional field 5.4 Energetics, scientific specialty “Thermal and
Nuclear Power Plants”.
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