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BbPXY AVUCEPTALNOHEH TPYL
3a npuaobusare Ha 06pa3veamesIHa U HayyHa cmeneH ,006kmop”

CHevittinge seomei ioctia

Asmop Ha ducepmautiorHus mpyd: mar. nik. Hukona EMunos Baikanos

Tema Ha ducepmayuoHHus mpyd: AHanua Ha fYCKOBUTE PEXUMMN Ha KOTNAM M3rapsaLim
JUFHATHW BBrAULLa, © yen noBulaBane Ha TAXHaTa eKCnnoaTauMoHHa U e KonorvuHa
CUrYPHOCT

HreH Ha Hay4HOMO Xypu: Npod. A-p nHxX. Buonera Dumutposa Pawera

1. AkTyanHocT Ha paspaboTBanus B ANCepPTaunoOHHUA Tpya npodnem B
HaQyYHO U Hay4YHO-NPUNOXHO OTHOWeEHNE. CTeNneH 1 HUBA HA aKTyanHOCTTa Ha
npoGriema ¥ KOHKPeTHUTE 3af1a4u, pa3paboTeHn B Anceprayusra.

Mpeacrasenata or vHx. Hvkona Raiikanos AvcepTtaumnsa e okycupaHa Bbpxy
savAHaTa Ha MasyTa C NPUpo/ieH rag kaTo pasnasnBatLio ropuso Ha kotrute 8, TEL Mapuya
nsrok 2" EAL ¢ Lien cxobpassBaHe ¢ eKonormyHuTe HopMY B 0BnacTTa Ha eHepreTUKaTa
Ha EBPONEICKO 1 CBETOBHO HMBO. YCTaHOBEHO € 25% HamarnssaHe Ha eMucumuTe COy,
KaKTO 1 3HaqYNTenHo peadyumpaHe Ha emucuute OT npax u cepHu okeuaun. OcseH
EKOOrMYeH edekT e NOCTUIHAT U MKOHOMWYECKU TaKbB ~ HamMansasaHe Ha pasxoanTe
3@ TOPVBO, yBEIUYABAHE EKCMNOATALMOHHUA XUBOT HA AUMHUTE BEHTUNATOPW, MO-
Marko tunakoBaHe B neluHaTa kamepa BCNeACTBMe He A0BPOTO MarapsiHe Ha MasyTa.
CregosaTenHo vscneaBaHeTo AoNpuHacs 3a PellaBaHeTo Ha 3HaumMMm W akrTyaned
npobnem — bopbarta ¢ UIMEeHeHWeTo Ha KnumaTa. ETo 3alo cMaTam, 4e pabotaTa e
AvcepTaburita, akTyanHa u MHTepecHa B TeopeTudeH U NpakTU4eH acnexr.

2. CreneH Ha nosHaBaHe CbLCTOAHMETO Ha npobnema u TBOpYECKa
MHTepnpeTauus Ha nuTepaTypHUs marepuan.

Ruceptaumonnuat tpya e ¢ obem 155 crpaHuum u CbAbPXa CedeM vactu —
BLBEACHUE, NEeT [MaBn 1 3akmoveHue, WICTpUpaHu cbe 70 durypu u 48 taBrmum.
Visnonssarun ca 156 nurepatyprm ustouHnuy, kato 60 oT Tsx (38,5%) ca Ha Gwnrapcku
€3VK, @ ocTaHanuTe 96 (61,5%) — Ha NatuHULa, BIIIOUNTENHO 12 UHTEPHET U3TOYHMLA.
Oxono 14% oT nUTepaTypHUTE N3TOUHULM (22 6p.) ca o1 nocnegHute 10 roguHw.

MybnukaummTe No [rcepTaLmsaTa HENPABUIHO Ca BITHOYEHN B CINCHKA C M3NOM3BaHa
rmrepatypa u Tpabsa fa ce u3BagaT oT Hero. Fofsma YacT oT nybrvkaummTe oT TO3u
CNNCBK He ca uuTupaHn B TeKcTa Ha Avceprauusta, Heobxoaumo e ga ce Hanpasw
MpoBepKa, TaMm KLAETO & NPOMyCcHATO uUTHpaHe — fa ce KOpUrMpa v ia ce OTCTpaHsT
OCTaHannTe He LITUPaHu NUTEPaTypPHU U3TOUHWLM OT CIINCHKA.

KaTo usano aoktopanTsT e Aobpe noaroTeeH no uscneaeaHusi npobnem - 3aBbPLUNN
e OKC ,bakanasbp" u MarmvicTbp” B TY-Copua no cneumanHoct ,Tonno- u AopeHa
Enepretuka’ u e pabotun noseve ot 10 roguHy B “TEL Mapwuua Watok 2" EALL. BoraTtvsT
MY NPAKTUHECKV ONUT € [ONPUHECHN 3a ACHOTO (hOPMYNNPaHe Ha LienTa Ha M3CNenBanHeTo.

3. CbhoTBeTCTBME HA M3BpPaHaTa METOANKA Ha uscneaBaHe v nocTaBeHara uen
W 3a4a4n Ha AMCePTAUMOHHNUA TPYA € NOCTUTHATUTE NPUHOCH.

LlenTa Ha nacneaBaHeTo e na ce oueHU NoBeaeHNeTO Ha eHEepruvHu naporeHepa-
Topu TUN TTK-38-4, narapsim HUCKOKAYECTBEHU NUFHUTHN BBLIAIMWA, NMPWY NpoMsAHa Ha
pasnansalioTo ropuso (0T MasyT Ha NPUPOLEH ras3), kKaTo He ca HabenssaHu OTAENHN
safaqn 3a nocturaHe Ha Tasw uen. Hesaeucumo 0T ToBa NPaBUIHO € npennoxexa
CTPYKTYpa Ha pucepTauusTa, ocurypsisalia nocturaHe Ha noctaseHata uen. Ts BKIoYBa
OnncaHue Ha nscneasaquTe KOTNW; AednHrpaHe Ha npobnemute Npu eKcnnoaraunsita



W, aHannMTUYHO U3UKMCHABaHE Ha eMucunTe, TEHEePUPaHK FpU NYCKOB PEXUM Ha KOTIUTE,
OlpesenstHe Temnepatypara Ha OPOCABAHE Ha AUMHWTE Fa3oBe Ha 13X00a OT N3HeceHus
Bh3dyxonoarpesaten; paspaboTBaHe Ha HOBW anropuTMu 3a NYCK Ha KOTANTE Mpes
PMPOAeH ras KaTo pasnansalio ropueo; Lnhposo CumynupaHe n MofermpaHe Ha
rapuBHWTE nipouecu. 3a MOAENHUTE WU3CNeABaHMSA e nofbpaH nporpamer npPoayKT
ANSYS. O606LeHnsTa, nonyyeHn NPy N3CNeABaHeTo ca NpelcTaBeHn HarneAHo Ypes
TabIMUM U PUFYPU U CHOTBETCTBAT Ha hopmynupanara uen.

4. Hayunu wn/unu HayqHo-npunoxHm NPUHOCK Ha QUCENTALMOHHUA TPyA.
3HaUYMMOCT Ha NPUHOCKTE 3a Haykara W npakTukara.

lpoBegenvTe MacnegBaHust 3a saMsHaTa Ha masyTa C NpupoaeH ras npun nyckosus
PEXWUM Ha KOTNUTe NoKasBaT NocTUraHe Ha sHauuTerneH ekonormien n NKOH OMUYECKH
edekr. B pesynrar or Aucepraumarta ca ussefeHn 8 npuHoca, kato 4 OT TsX ca
(POPMYNMPaHM KaTo HayuHo — NPUNOXHK U OCTaHanNTe 4 — KaTo UHKEeHePHO-M PUNONKHY,
MNpremam npeteHummnTe Ha AOKTOPaHTa 3a Teaut NPUHOCK 1 CMATaM, Y& Te Ce OTHACST 0
oBoratsBaHe Ha CbLIECTBYBALLNTE 3HAHUS B obnacTTa Ha u3cneaBaHeTo. Monyuetmre
PesynTaTu mMoraT fa ce u3nonaear u aa o6yyeHne Ha CTYAEHTW OT yHUBEpCUTETA.

5. Mpeuexka Ha ny6nukayuuTe no ANCEPTALNOHHNA TPYA:

Pesyntatute oT wscrneasaHusTa no Aancepraumsta ca craHann JoCTOsiHWe Ha
HayyHata u npomecuoHanHa obLWecTBeHOCT bypes 11 HayyHu nybnukaumu Ha
ObArapcku esuk, npeacTaseHn Ha Hay4HW dopymu B Bbirapus. [okTopaHTsT uma 1
camoctosaTenHa nybnukaums, a B octananute 10 e NbPBM aBTop. Hama fnaHHKu aa
LMTUPaHUA Ha HayyHU TpyaoBe Mo AncepTauusiTa. Mpenopwkata mu e ga ce nyGnukysa
B V3aHna, HASKCUPaHW B CBETOBHUTE Ba3n AaHHK Scopus un WoS.

lpepocraseHa e cnpaeka 3a U3MbiHeHNe Ha MUHUMAIHNTE HaLUMOHANHN U3NCKBAHNS
cwvm. 3PACPE 1 MN3PACPE B HayuHaTa ofnact » TE€XHUYECKN Haykn“, HeoBxoammuar
MUHUMEaNEeH OOV TOUKW OT NyBAVKaLm fo AncepTalnaTa sa perncTpupaHe Ha JOoKTopaHTa
B HALIMA e 30, a upes nyGnukauuure no AncepTtauuaTa ca nocTurHat 116,67 Touku,

6. MHeHus, npenopbLkn u 6enexku.

He e npaBera nposepxa 3a NarvaTcTBo, Thit kaTo He pasnonaram chLe cneuuanmaupat
COPTYEp, HO HAMaM OCHOBaHUE [ia ce ChMHSIBaM 3a Hanu4ne Ha takosa. [Npencrasena
€ W AtkNapauns 3a AOCTOBEPHOCT Ha PesynTaTtuTe, NOANMCaHa oT AOKTOpaHTa.

Mpenopbkute 1 Genexinte cu cbM nana e NPeaxoaHuTe TOYKY Ha TOBa CTaHOBMLIE,
KATO Tyk Camo e aobasa, ve Ha cTp. 9 uma HeHomepupaHa durypa v Ha crp. 10 uma
Tabnuua 6e3 HoMep U zarnasie.

7. 3akfloueHue ¢ ACHa MONOXMTENHa WM oTpulaTtenHa oueHKa Ha
AucepTaunoHHNs Tpya.

MpencTaseHara AUCEPTaLNA OTroBaps Ha nanckeaHusiTa Ha 3PACPB, MNMN3PACPE 1
JIpaBunHmka 3a paseuTHeTo Ha aKafeMnYHA CbCTaB B TPaKkUACKKU yHUBEPCUTET", 3aT0Ra
My faBam 0bua NoNoXUTeNHa OUeHKa 1 npeanaram Ha yB&XaeMUTe YrieHOBE Ha HAaYYHOTO
KYPU, Ha [OKTOpaHTa WHX. Hukona EMunos Baiikanos Aa Obe npuckaeHa obpasosa-
TenHaTa 1 Hayyxa creneH "gokrop" no ACKTOpCKa nporpama ,EHepronpeoGpasysam
TEXHONOIUN U CUCTEMU" B NPODECUOHATTHO Hanpasnexne 5.4, EHepreTtuka.

Hara: 20.02.2024 r. HITEH HA XKYPWUTO;
Inpo. a-p vHx. B. Pawesa/
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OPINION
on a PhD thesis for awarding the educational and scientific degree "doctor”

Author of the dissertation: M. Sc. Eng. Nikola Emilov Baykalov

Dissertation fopic: Analysis of the start-up modes of boilers burning lignite coal, with the
aim of increasing their operational and environmental security

Member of the scientific jury: Prof. Dr. Eng. Violeta Dimitrova Rasheva

1. Actuality of the problem developed in the PhD thesis in scientific and
scientific-applied terms. Degree and levels of actuality of the problem and the
specific tasks developed in the dissertation.

The dissertation presented by Eng. Nikola Baikalov is focused on the replacement
of fuel oil with natural gas as the ignition fuel of the boilers in thermal power plant "Maritsa
East 2" in order to comply with the environmental norms in the field of energy at the
Furopean and global level. A 25% reduction in CO2z emissions has been found, as well as a
significant reduction in dust and sulfur oxide emissions. In addition to an ecological
effect, an economic one has also been achieved - a reduction in fuel costs, an increase
in the service life of the smoke fans, less slag in the furnace chamber due to the poor
combustion of fuel oil. Therefore, the research contributes to the solution of a significant and
actual problem - the fight against climate change. That is why | think that the dissertation
work is dissertable, up-to-date and interesting from a theoretical and practical point of view.

2. Degree of knowledge of the state of the problem and creative interpretation
of the literary material.

The dissertation has a volume of 155 pages and contains seven parts - an introduction,
five chapters and a conclusion, illustrated with 70 figures and 48 tables. 156 literary sources
were used, 60 of them (38.5%) were in Bulgarian, and the remaining 96 (61.5%) were in
Latin, including 12 Internet sources. About 14% of the literary sources (22 items) were
published in the last 10 years.

Dissertation publications are incorrectly included in the bibliography and should be
removed from it. A large number of publications from this list are not cited in the text of the
dissertation. It is necessary to check, where a citation has been omitted - to correct it and to
remove the remaining uncited literary sources from the bibliography list.

In general, the PhD student has a good knowledge for the researched problem - he
graduated with bachelor's and master's degrees at TU-Sofia, majoring in "Heat and Nuciear
Power Engineering" and worked for more than 10 years at thermal power plant "Maritsa
lztok 2", His rich practical experience has contributed fo the clear formulation of the purpose
of the study.

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

The purpose of the study is to evaluate the behavior of power steam generators
type PK-38-4, burning low-quality lignite coal, when the ignition fuel is changed (from
fuel oil to natural gas), but no separate tasks have been identified to achieve this goal.
Nevertheless, the structure of the dissertation is correctly proposed, ensuring the
achievement of the set goal. It includes a description of the investigated boilers; defining
the problems in their operation; analytical calculation of the emissions generated during the
start-up mode of the boilers; determining the dew point temperature of the flue gases at the



exit from the air heater; development of new algorithms for starting boilers using natural gas
as fuel; digital simulation and modeling of combustion processes. ANSYS software was
selected for the model studies. The summaries obtained during the research are
presented visually through tables and figures and correspond to the formulated goal.

4. Scientific andlor scientific-applied contributions of the PhD thesis.
Significance of contributions to science and practice.

The research conducted on the replacement of fuel oil with natural gas during the
start-up mode of the boilers shows the achievement of a significant ecological and
economic effect. As a result of the dissertation, 8 contributions were made, 4 of which
were formulated as scientific-applied and the remaining 4 as engineering-applied. |
accept the PhD student's claims for these contributions and believe that they relate to
enriching existing knowledge in the field of research. The obtained results can also be
used to teach university students.

5. Assessment of PhD thesis publications:

The results of the PhD thesis research have become available to the scientific and
professional community through 11 scientific papers in Bulgarian language, presented at
scientific forums in Bulgaria. The PhD student is the only author in 1 publication and in
other 10 - he is the first author. The publications on the PhD thesis reflect essential
parts of it and the obtained scientific results. A reference for indexing the publications
in the world databases Scopus and WoS is not presented. There are no data on
citations of scientific works on the dissertation. My recommendation is to publish in the
future in journals indexed in the world databases Scopus and WoS.

The PhD student has been provided a reference for fulfillment of the minimum national
requirements according to the ZRASRB and PPZRASRB in the scientific area "Technical
Sciences". The minimum required points from PhD thesis publications for registering the
PhD student in the NACID registers is 30, and 116.67 are likely to have been achieved
through dissertation publications.

6. Opinions, recommendations and notes.

No plagiarism check done as | don't have specialized software but | have no reason to
suspect plagiarism. A declaration of originality signed by the PhD student has been submitted.

| have given my recommendations and notes in the previous sections of this opinion,
and here | will only add that on page 9 there is an unnumbered figure and on page 10 there
is a table without number and title.

7. Conclusion with a clear positive or negative evaluation of the PhD thesis.

The dissertation work submitted to me for opinion meets the requirements of ZRASRB,
PPZRASRB, and the "The regulations for the development of the academic staff at Thrace
University”, therefore | give it an overall posiive evaluation and propose to the respected
members of the scientific jury, the PhD student M. Sc. Eng. Nikola Emilov Baykalov to be
awarded the educational and scientific degree "Doctor" on the PhD program "Energy
converting technologies and systems" in professional field 5.4. Energetics.

Date: 20.02.2024 1. JURYMEMBER: .. ... .. it
/ Prof. Dr. Eng. V. Rasheva /



