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CTAHOBWILE

BbpXy AWUCEpTaLMOHEH TpyA 3a npunobueaHe Ha obpasosatenHa u HayyHa cTeneH ,Jloktop'.
MpobecuoHanHo Hanpaenexve 5.4, EHepreTuka,
Hay4Ha cneunanHocT TeopeTuyHa TonnoTexHuka

ABTOp Ha AUCepPTaLMOHHMA TPYA: Mar. WHX. MiBaH AHTOHOB [leTpos
Tema Ha AucepTaUMOHHUA TPyA: Bb3aMoxHOCTM 3a noBullaBaHe ehekTMBHOCTTa Ha ropeHe
Ha VHXEKTMpaHa 3aBbpTAHa CTpya
YneH Ha Hay4HoTO Xypu: fou. a-p bopuc 3sesgos Koctos
PyceHcku yHuBepcuteT ,AHren KoHyes"

1. AKTyanHoCT Ha pa3paboTBaHWA B AUCEPTALMOHHUA TPYA npobnem

Mpobnematukara, pasrnexgaHa B AUCEPTALUMOHHUS TPYA, € C BUCOKA HaydHa M Hay4HO-NpuUnoxHa
aKTyanHocT. B KOHTEKCTa Ha HapacTBaLUMTE U3MCKBAHWA 3a NOBULLABAHE Ha eHepriitHaTa edekTUBHOCT
W HamansiBaHe Ha BPENHUTE EeMUCUW OT TOPUBHW NPOLECH, W3CMEOBAHETO HAa Bb3MOXHOCTUTE 3a
WHTEH3MDULUMPAHE 1 ONTUMU3MPAHE Ha TOPEHETO Ha ra30BM TOPWBA € OT CbLUECTBEHO 3Ha4YeHue.
OcoBeHo akTyanHu ca pelleHuaTa, CBbP3aHu ¢ YNPaBneHueTo Ha ra3oAnHaMU4HUTE U TONNOODMEHHUTE
XapaKTepuUCTUKW Ha TOPMBHWS MPOLEC 4Ype3 W3NOon3BaHe Ha 3aBbpTeHu CTpyu. [locTaBeHuTe B
AucepTauMsTa 3agauM ca npsko 0DBbp3aHW C peanHu WHXEHepHW npobnemin w CbLOTBETCTBAT Ha
CbBPEMEHHWUTE TEHLEHLMM B PA3BUTUETO Ha FOPUBHATA TEXHMKA.

2. CTeneH Ha no3HaBaHe CLCTOSHUETO Ha npobrnemMa M TBOpYecKa MHTepnpeTauus Ha
nnTepaTypH1a Matepuan

[ucepTaunoHHuaT Tpya ce 6asupa Ha 0bLMPeH 1 3aabnboYeH aHanua Ha CbBPEMEHHOTO CbCTOsSHWE Ha
npobnema. M3non3gaH e 3HauuTeneH Opoil akTyanHW nUTEpaTypHU M3TOUHWULY, BKITIOYMTENHO Hay4HU
nybnukaum, MoHorpacMm M HOpMaTWBHW [OKYMEHTU. [JOKTOpaHTbT [EeMOHCTpUpa MHOro Aobpo
rMo3HaBaHe Ha TeopuATa Ha [OPUBHUTE NpPOUECH, TYPOYNEHTHUTE TEYEHUS U MeXaHU3MUTe Ha
obpasyBaHe Ha BpegHW emucuu. HanpaBeH € KpUTWYEH aHanu3 Ha CbLUECTBYBALLMTE KOHCTPYKTUBHM
PELLEHNA W METOAM 3a u3crnefBaHe, KaTo € rnokasaHa CrnocOBHOCT 3a TBOpYECKa WHTepnpeTauus
0bobLiaBaHe Ha HanMYHUTE Hay4YHU pesynTaTy.

3. CroTBeTCTBME Ha u3OpaHaTa MeToAMKa Ha M3cneaBaHe W noctaBeHaTa Lien U 3ajavn Ha
ANCEPTaLUUOHHUSA TPYA C NOCTUTHATUTE NPUHOCH

MocTaBeHaTa Uen W HOPMyNMpaHUTE 3a4aqnM ca ACHO AeWHMpaHW W noruyecks 0BOCHOBaHW.
WN3bpaHaTta meToamka, BKMHOYBALLA EKCNEPUMEHTANHN U3CNEeABaHWS, PErPECUOHEH aHanu3 1 YUCNeHo
MOAEnupaHe, € aAeKkBaTHa M HanbliHO CbOTBETCTBA Ha LENNTE Ha AMCEepTauMOHHMA Tpyd. Ypes
KOMBMHWUPAHOTO W3MON3BaHe Ha EKCEepUMEHTaNHW M YMCHIEHW METOAW ca MOMY4YeHW [0CTOBEPHU U
Hay4HO 3HaYMMK Pe3ynTaT, KOUTO BOAAT A0 W3MbNHEHWE Ha MOCTaBEHMTE 3adaduu U dopmynmpaHuTe
MPUHOCH.

4, Hay4yHu 1 Hay4HOMPUMOXHA NPUHOCU HA JUCEPTALUOHHMUS TPYA,

B AucepTauMOHHMA TPpyA Ca peanusvpaHi HayYHO-MPUMOXHU U NPUIOKHU NPUHOCK, CPEA KOWUTO ce
OTKPOSIBAT:;

— YCTaHOBSIBAGHE HA BMMAHMETO HA OCHOBHW KOHCTPYKTMBHM W PEXWMHW NapameTpu BbPXY
eeKTUBHOCTTA Ha FOPEHE Ha MHXKEKTMPaHa 3aBbpTAHa CTPYS;

— pa3paboTBaHe Ha PErpecHoHHY MOAENM 3a OLeHKa Ha edeKTUBHOCTTa Ha FOPUBHIUSA NPOLIEC;
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— EKCNEPUMEHTANHO U YUCMIEHO W3CMEBaHe Ha ra3oduHaMUYHUTE W TONNOOBMEHHUTE XapaKTepUCTUKM
Ha 3aBbPTEHMN CTPYM B OrPaHUYEHO NPOCTPAHCTBO;

— NONy4YaBaHe Ha PesynTaTh C NPakTUYEecka HACOYEHOCT, MPUIOXMMIA NPY NPOEKTUPAHE W ONTUMU3ALNS
Ha FOPMBHY YCTPOMCTBA.

MpuHOCUTE Ca C MOTeHUWan 3a BHeApsBaHe B MHXEHepHaTa NMpakTWka M WMaT 3Ha4YeHWe KakTo 3a
HaykaTa, TaKka 1 3a NPUNOXHUTE U3cneaBaHus B 00NacTTa Ha eHepreTvkara.

5. MpeueHka Ha nybnukaumuuTe No AUCEPTaLMOHHUSA TPYA

Mo Temata Ha AMCEPTALMOHHNA TPYA ca NyBnuKyBaHy obLLO WeCT Hay4dHW paboTu, KOUTO NPEACTaBAT
OCHOBHUTE pe3ynTaTh OT MPOBEAEHWTE W3cnedBaHus. YacT oT nybrnukauuute ca peanvsupaHu B
CbaBTOPCTBO C HAYYHWS! PHKOBOAWTEN W YNEHOBE Ha WM3CNEeLOBaTEeNCKWA KONEKTUB, a edHa OT TAX €
camocTosTeNHa nybnukaums Ha 4oKTopaHTa.

Cpep nybrnvkauunTe ce oTkposisa cTatiaTa ,Regression analysis of experimental data in the study of the
performance of a flat flame burner”, nybnukyeaHa B pechepupaHoTo 1 MHOEKCUPaHO B MeXayHapoaHarta
6asa paHHu cnucanue “Polityka Energetyczna — Energy Policy Journal’. Tosa cBupetenctea 3a
MEXyHapoaHa BUAMMOCT W HayyHa 3HAYMMOCT Ha monyyeHuTe pesyntatu. OctaHanute pabotn ca
nybnukyBaHW B YTBBPAEHW HayyHW CnvcaHms v cOOpHWUM OT HaUWMOHaNHW U MEXAyHapOLHW
KOH(DEPEHLMM C Hay4HO pelieH3upaHe, cpel kouto ,MexaHuka Ha Mmalwmnute", Proceedings of the
Technical University of Sofia“, ,Proceedings of University of Ruse®, kakto u u3ganua Ha Cblosa Ha
yyeHuTe.

My6nukaummte 0b6XBaLlaT METOAWNYHM BBNPOCK HA YMCMEHOTO MOAENUpaHe, PErpecuoHEH aHamua Ha
eKCrnepuMeHTaNHU AaHHW, KakTo W M3CNeABaHE Ha BMWUSHWETO Ha PEXUMHM 1 KOHCTPYKTUBHW NapameTpu
BbPXY edheKTUBHOCTTa Ha ropeHe. Te 0TpassBaT B 4OCTAaTb4Ha CTENEH ChAbPKAHUETO U NPUHOCUTE Ha
[MCEePTALMOHHUS TPYL W HaMbIHO OTrOBAPAT Ha M3UCKBaHMATA 3a NpuaobuaHe Ha obpasosatenHara u
Hay4Ha cTeneH ,JoKTop®.

6. MHeHus, npenopbku 1 Genexku

KbM AMCEPTALMOHHUS TPyA HAMaM CbIUECTBEHU KpUTMYHM Benexku. Mpenopbuntento e B Gbaewu
pa3paboTku fa ce paslumpy 0BXBATLT Ha YUCIEHWUTE M3CNEABAHNA NP PA3NUYHU rPaHNYHKU YCOBUS C
LiesT oLLe No-MbsiHO 0606LaBaHe Ha NonyyYeHuTe pesynTaru.

7. 3aknioyeHue

MpeAcTaBeHUST AMCEPTALMOHEH TPY/, € 3aBbpLIEHO Hay4YHO U3CneaBaHe ¢ ACHO (hopMynupaHu Lenu,
KOPEKTHO noabpaHa METOAMKA W 3HAYUMI Hay4HO-MIPUNOXHKM pe3ynTatn. CynTam, Ye TpyabT HambHO
0TroBaps Ha U3NUCKBaHWATA Ha 3aKoHa 3a pa3sBUTHe Ha akalleMWUyHUsa cbeTas B Penybnvka Bbnrapus u
[paBunHMKa 32 HEroBOTO NpunaraHe. [laBaMm NOMOXWTENHA OLEHKa Ha AWCEPTaLMOHHMA Tpyh W
npeanaraM Ha yBaXxaemoTO Hay4YHO Xypu f[a NpUCLOM HA Mar. WHX. VBaH AHTOHOB [leTpos
obpasoBaTenHata W HayyHa cTeneH ,JOKTOp‘ no npodecuoHanHo Hanpaenenue 5.4. [EHepreTvka’,
Hay4Ha cneynanHocT ,TeopeTuyHa TONNoTEXHNKA",

12122025 YnEH HA XyPWTO:
rp. Pyce /nou. a-p Bopue Koctos/
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OPINION

on a dissertation submitted for the award of the educational and scientific degree “Doctor”
Professional field 5.4. Energy Engineering
Scientific specialty “Theoretical Heat Engineering’”

Author of the dissertation: MSc Eng. lvan Antonov Petrov
Title of the dissertation: Possibilities for Increasing the Combustion Efficiency
of an Injected Swirling Jet
Member of the Scientific Jury: Assoc. Prof. Boris Zvezdov Kostov, Ph.D
Ruse University “Angel Kanchev”

1. Relevance of the Research Problem Addressed in the Dissertation

The research topic addressed in the dissertation is of high scientific and applied relevance. In the context
of increasing requirements for improving energy efficiency and reducing harmful emissions from
combustion processes, the study of possibilities for intensification and optimization of gaseous fuel
combustion is of significant importance. Particularly relevant are the solutions related to the control of
gas-dynamic and heat-transfer characteristics of the combustion process through the use of swirling jets.
The tasks formulated in the dissertation are directly related to real engineering problems and correspond
to contemporary trends in the development of combustion technology.

2. Degree of Knowledge of the State of the Problem and Creative Interpretation of the Literature

The dissertation is based on an extensive and in-depth analysis of the current state of the research
problem. A substantial number of up-to-date literature sources have been used, including scientific
publications, monographs, and regulatory documents. The doctoral candidate demonstrates very good
knowledge of the theory of combustion processes, turbulent flows, and the mechanisms of harmful
emission formation. A critical analysis of existing design solutions and research methods has been
conducted, demonstrating the ability for creative interpretation and synthesis of available scientific
results.

3. Correspondence between the Selected Research Methodology, the Objectives and Tasks of the
Dissertation, and the Achieved Contributions

The objectives and tasks of the dissertation are clearly defined and logically justified. The selected
methodology, including experimental studies, regression analysis, and numerical modeling, is
appropriate and fully corresponds to the goals of the dissertation. Through the combined use of
experimental and numerical methods, reliable and scientifically significant results have been obtained,
leading to the successful fulfillment of the stated objectives and contributions.

4. Scientific and Applied Contributions of the Dissertation

The dissertation presents scientific-applied and applied contributions, among which the following are
noteworthy:

— determination of the influence of key design and operating parameters on the combustion efficiency of
an injected swirling jet;

— development of regression models for evaluating the efficiency of the combustion process;

— experimental and numerical investigation of the gas-dynamic and heat-transfer characteristics of
swirling jets in confined spaces;

— obtaining results with practical applicability in the design and optimization of combustion devices.

The contributions have potential for implementation in engineering practice and are significant both for
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science and for applied research in the field of energy engineering.
5. Assessment of the Publications Related to the Dissertation

A total of six scientific publications have been published on the topic of the dissertation, presenting the
main results of the conducted research. Some of the publications were prepared in co-authorship with
the scientific supervisor and members of the research team, while one is an independent publication by
the doctoral candidate.

Of particular note is the article “Regression analysis of experimental data in the study of the performance
of a flat flame burner’, published in the peer-reviewed and internationally indexed journal “Polityka
Energetyczna — Energy Policy Journal’, which demonstrates the international visibility and scientific
significance of the obtained results. The remaining works have been published in established scientific
journals and proceedings of national and international peer-reviewed conferences, including “Mechanics
of Machines”, “Proceedings of the Technical University of Sofia”, “Proceedings of University of Ruse”, as
well as publications of the Union of Scientists.

The publications cover methodological aspects of numerical modeling, regression analysis of
experimental data, and studies of the influence of operating and design parameters on combustion
efficiency. They adequately reflect the content and contributions of the dissertation and fully meet the
requirements for awarding the educational and scientific degree “Doctor”.

6. Opinions, Recommendations, and Remarks

| have no substantial critical remarks regarding the presented dissertation. It is recommended that future
research expands the scope of numerical studies under various boundary conditions in order to achieve
an even more comprehensive generalization of the obtained results.

7. Conclusion

The presented dissertation is a completed scientific study with clearly formulated objectives, an
appropriately selected methodology, and significant scientific and applied results. In my opinion, the
dissertation fully complies with the requirements of the Law on the Development of the Academic Staff in
the Republic of Bulgaria and its implementing regulations. | give a positive evaluation of the dissertation
and propose that the esteemed scientific jury awards MSc Eng. lvan Antonov Petrov the educational and
scientific degree “Doctor” in professional field 5.4. “Energy Engineering”, scientific specialty “Theoretical
Heat Engineering”.

MEMBER OF THE
12.12.2025 SCIENTIFIC JURY:

Ruse /Assoc. Prof. Boris Kostov, Ph.D/
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