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BBPXY AUCEpTaLMoHeH Tpya 3a npuaobusane Ha obpasoBatesiHa 1 HayuHa CTeneH

PELLEH3UA

LAOKTOP” 8 0BNacT Ha Buclie obpasoBanue 5. TexHudeckn Haykn, NPOQecnoHanto
nanpagnene 5.4 ,EHepretuxa” no goktopcka nporpama ,Exepronpecbpasysawn TeXHONOMMU
n ereremn”

ABTOP Ha AUCEPTALMOHKMA TPYA: MAr. UHM, HuKkona Emunos bahkanos
Hayuen PoroBoguTen: Aou,. A-p nHx. boprcnas UrHatos

Tema Ha AUCePTaLMOHHKA TPYA: ,AHANNU3 HA NYCKOBUTE PEUMM HA KOTAN U3rapaum
NIMFHUTHY BBIWILA, € UEN MOBULIABAHE HA TAXHATA eKCnoaTaunoHHa W eKONoTMYHA
curyprocr”

PeueH3eHT: npod. 4-p vk, Totbo Totes, TpY — Crapa 3aropa

1. AkryanHoct Ha paspaboTsanws AucepraunoreH Tpya npobrem B HAyqHO #
HaYYHONPUAOKHO OTHOWeHKe. CTeneH 1 HMBA HA BKTYANHOCTTa HA npobnema u KOHKPeTHUTE
3anauu, paspaboreHu B maTepuana.

B npencTaBenns Tpya 3a4bAGOUEHO Ce pasriexaar npobaemu Npu eKCnN0aTaunaTa Ha
eHepruiiHuTe KOTAKW ONoN30TBOPABALLM BLATaPCKUTE MMTHWTHI BbINKULa OT bacenra ,Mapuua
M3TOKY 1 MO KOKKPETHO Te3n Ha TepurtopuaTa Ha TELL ,Mapuua M3ToK 2", Umaitkn npepBua, 4e
Tazu UEHTPana e CTPYKTYPOONpeAenalla 3a buarapekara eACKTPOEHePrMiiHa cueTema, a oT Tam
M 33 BparapckaTa  uHaycTpuasina, 6uToBa UM couManda WHOPAcCTPYKTypa, npagu TOBA
pa3rexAaHe 3HaYMMO U BEKHO,

Hapepn ¢ AbArOCPOYHKTE 3aAB/KEHWUA Kbm CTPAHATA HU 33 CUIYPHOTO 33[080NABAHE
notpebHOCTUTE Ha OBLWECTBOTO ¢ HY)XHHATA ENRKTPUMECKA eHEepryA, eHepreTuuuTe o1 Tasu
UeHTpana, TpAbBa 43 W3NLAHABAT U HEMPEKbCHATO HAaPacTBAWNTE EKONOMUYRN U3NCKBAHWUA Ha
TOB2 NPOM3BOACTBO.

B npeacraseHaTa gucepraunorHa pabora ce pazrnexaa egud Manbok {kaTo OTPABLE OT
Bpeme) Nepros OT EKCNA0ATALMATA HA enepruiiHuTe 6A0K0BEe, @ NMEHHO NPEXOAHNTE NYCKOBN
DEXMUMMN HA eHepruitHuTe KoTar. Ha dora Ha CpeAHOTOAWILHATA HATOBAPEHOCT Ha 6noKoBETE OT
oxono 7000 uyaca, nepuog o1 okono 10-12 vaca, 3a eANH NYCK Ha eQuH KOTEN He U3TneRba Abibl
RePUOZ, OF BREME, HO TO3U NEPUOA € U3MbJIHEH CbC 3HAUMMM U CNOMKHM HECTaLMOHaPHW NPOLeC,
KOMTO OKa3BaT CbUIECTBEHC BAMAHWE BbPXY BCUUKM marepuany, BOAAT [0 EKCTREMHW
HATOBAPBAHUA Ha FOAAMA YaCT OT CUCTEMWTE, 3 WU NPRAMU3BUKBAT HE MaNKKH 3aMBPCABAHNA Ha
OKONHaTa cpeaa.

BCUUKM TE3M acnekT ca 0BeKT Ha 3caedBaHe B npeAcTaBeHaTa ANCepTaunoHta patoTa
OT WHK. Ballkanos, KOeTo ro NPaBu akTyaneHd 3a HAWeTo Bpeme.

M3nbAHABAHATA NPOEKTHA CXEMA 33 NYCKaHe Ha EHGDTMVIHMTE KOTNK C MA3YT, KbM HaCTORULWA
MOMEHT Ce 3ameHa C Takasa, M3noassatia npuposer ras. FloBbpXHOCTHO MoraeaHaTo, ToBa



MICAENAA HE MHOFD CAOMHO W HAKAK Ci TPUBUANHO, HO B A@ACTBUTENHOCT NOCTABA MHOTO
TEXHONOTUMHIA, HALEHAHOCTHY, EKONOFUMHU 1 He Ha NOCNeAHO MACTO PUHAHCOBU BBRPOCK.
MMEHHO Tasu e Cv @ NocTasun konerata Baikanos, KOATO COPeA MEH muoro pobpe e
pedunupan B T.2. Ha [nasa Mepsa: [a 6bae oueHeHo NOBEAEHUETO HA eHeprunuTe
NaporeHepaTopu, M3rapAl HUCKOKAUECTBEHU NIUTHUTHM BBIAMILE, NPYU NPOMAHA Ha
paznansauioTo ropueo (0T mMasyT Ha nNpupoAeH ras), ¢ NomowTa Ha egeKTMBHOCTHY,
EKCNNOATALNOHHO-HAAEMAHOCTHUA ¥ @KOAOTUHHIN KEUTEPKN.

2. CTeneH Ha no3HaBaHe CbCTOAHWETo Ha npobaema n TBopUecka WHTepnpeTaumns Ha
NUTEPATYPHNUA MaTepuan.

[uceptabunrara Tesa e paspaboTeHa B marepuan oT 155 crpadniy, BRIIOYBALM
BoeegeHue, et rnasu, 3akaovenue n Manon3saxa puTepatypa oT 156 3arnasua, OT KOWUTO 96 ca
Ha naThiHKULA,

Konerata Dalikanos € nokasan mHoro gobpo nosnasane Ha PasNnUHKUTE CUCTEMU 8
EHEPIUIAMUTE NapOTeHEepPaToOPH, KOWTO M3CNeABa, KOETo C 334LMKUTENRE NPeANOCTaBKa 3a
YCNewHoTo aManusnpade Ha npobaemure nNpu fOAMAHATA HA ropuBoTo B apoueca Ha
BbBEKAAHETO B HOPMaHA EKCNAOATALMA HE KOTANTE. Ha ocHOBaTa Ha CTaTuCTUYECKK AaHHW,
oTuMTaliKkM crieunduraTa Ha ABaTa BUAA KOTW B LeHTpanara — MNK-38-4 n 1-62, ca onpegenety,
6pOA Ha pazAUUHMTE NYCKOBY, PAsXOMbT HA TEUHO TOPUBO 33 TAX, OCHOBHUTE EKCNIOATAUMOMHN

npoBnemu, KOUTO Bb3HWKBAT BbB Bb3AYXONOATPERATENNTE UM.

B Tpera rnasa, Ha oOCHOBaTAE Ha CTEXMOMETPUUHO-AHANUTUYHI  U3HNCACHUA (4
[IPECMETHATH KOAWYECTBATA EMUTUPAHY eMUcK OF €Oz, SO2 1 Npaxosy TaxuBa 3a BPEMETO Ha
nycka. B tasu yact HUX UcKan Aa nocoya M3BecThn HETOUHOCTH BbS dopmyau 3.4, 3.8 1 3,13,

fnaga Yertsbpra @ pa3paboTeHa MHOTO CTOMHOCTHO. OnpefensHeTo Ha Toukata Ha
OpPOCABAHE Ha BOLHWTE Napy B PA3/MUHATE @TAMNN Ha NYCKOBUTE PEMMMU € MHOTO ChleCTBeH
HayuHO-NPpUAOHKeH NpuHOC Kbm paborarta. C OTHMTAHETO ¥ Ha cTenexTa Ha TemneparypHa
HePaBHOMEPHOCT Ha AMMHUTE rasose ce NPUAABa U A0NbAHUTENHE NpaKTUYecKa CTORHOCT,

MpUAOMKHATa CTOAHOCT, Ha HACTOALUMA ANCEPTALUMOHEH Tpy4, Ce 3acuiiBa u of baxTa, ve
B [/aBa neta ca NPeIOMEHN HOBW WM NO-TOYHO Ka3aHo, Kopuriparn AENCTBNA KbM Cera

ChlecTsyBaWMTE NYCKOBHK anropuTMn Ha EHepl‘MﬁHMTe KOTAN.

3. CLoTBETCTBME HA M3BPaHATa METOAMKA Ha V3CAeABAHE U NOCTABEHATA Ues U 3aJdkH
Ha ANCEPTALUOHHUS TPYA C NOCTUTHATUTE NPUHOCH.

Kakto 6e Ka3aHo no-rope, LeATa € MHOFO ACHO NOCTaseHa v no CsoATa CHULHOCT TA €
puceprabunna. CpeacTsara, KOUTO K3A0/A38a WHIK. BaitkanoB €a CBBLE3aHK C FHANUTUHHYA
33BUCMMOCTH, HATYQHW U3MMUTaHUA ¥ LUPOBO CUMYNALMOHHO mopenupade. M3non3saHeTo
UMEHHDO Ha CbBPEMEHHU K3CNeA0BATEACKM NOX8aTV, Katg CUMYNAUMOHHOTO MOogenupare, e
AANO BLIMOMHOCT 38 MAGHTUPUUMDAHETO Ha npofemuTe CBBP3aHKN C HUCKUTE TeMNepaTypy B
felliHaTa Kamepa Npu U3FapFHETo Ha nprpoaHa Tas. Tosa & 4OBEN0 AC KOPUTUPALLW AEUCTBUA C
HAMA/IABAHETO Ha OpraHuW3MpaHo NoAasaruA BB3AyX W OT Tam KbM HOPManu3MpaHeTo Ha
NYCKOBMA Pexum Ha ras.



CUMYNALMOHHOTO MOAEAUpaHe Ha noToKa OT AumHK razoBe € Paskpuio v Apyru
npoBaemu No cera ChleCTBYBAWATA KOHCTPYKLMATE HA 8L 3/AYXONOATPEBATRNA!

»  HAAUMMETO Ha HEPABHOMEPHOCYT OILLE B Fa30X0Aa NPEAK BERPTUKANHNTE kybOBE HA
nofifpesarens, a B MOCAGACTBUE Tadn HEPABHOMEPHOCT Ce  AIPEHAcA Ha
cheapawmTe yqacTblwm ot MBI,

e 5 BAM30CT KO cTemMata Ha MBI oT cTpasaTa KbM BX0A3 {bur.5.19.}, ckopocTure ca
nof, 1 m/s v ce 3anasBar raxkusa A0 OKONO 1 - 1,5 m Hasbipe B ra’oxona.
[lpaKTHKaTa MOKA3Ba, Y& UMEHHO B TO3N YHACTHR L& OTAAFAT HAW-HANPE NEene/ 1

npax;

e npuIIPEMUHABAHETO Ma ANMHI Fa308€ Npe3s KB ¢ no-HMCKa CKOPOCT # NO-BUCOKA
KOHLLEHTPAL4MA HA BAATA U TIENEA, TO BEPOATHOCTTA OT KORABH3AUMI, nonengaue
U OTnaraHe Ha NenenTa Npy NOAXOAALIM YCN0BUS (HUCKA TemrepaTypa Ha shajyxa

Ha BXO/3) e No-roNAma,

BrevaTneHmeTo My, OT CPEACcTBarTa KOWTO W3NOA3Ba Konerata Baitkancs, € e TOW
38 bNBOUEHO NO3HABA TEXHO/IOTUHHITE 0cOBEHOCTH HA CUCTEMWTE, YMENO U3BAUYA NONE3Hd
WHPOPMAUMA OT MONYUEHWUTE PEIYATATK W YCNABA A3 A 0606 B NONE3HMA KPARHN OUEHKN,

4. HayuHi u/mny HayqHONPUOKHNA TPMHOCK HA NPOEKTa 33 ANCEPTALUOHHNA THYA.

B 3aK1I0UMTENHATA YACT HA AMCEPTALMATE, AOKTOPAHTBLT € NMOCOYMA 1 CBONTE NpeTeHLK
33 M3BECTHU NPUHOCH, KOUTO Guxa MOrnn Aa BpaaT oTHECeHH KbM KaTeropuuic. Hay4uHo-
NPUACHHA NPUHOCK (4 Bpos) 1 UHIKEHePHO-NPUNOIKHN TAKNBa (4 6pon).

A3 npuemam Taka AePpUHAPAHNTE NPETEHLMM, 33 3REKBATHY, KaTO Bux orbennsan, ye no-
3HAYUMUTE OT HAYYHO-TIPUNOHKHNUTE Ca!

1. AHaAUTUUHO @ OMPEeAGNEHA TOUKATA Ha OPOCABAHE HA AUMHUTE ra3ose Npu usrapaHe
Ha MasyT mapka 20, NPUPOAEH Ta3, KaKTo U NPu EAHOBREMEHHOTO n3rapsHe Ha
APUPOAEH Fas U AUCHUTHY BLIAKWAE (B PA3AKYHO chOTHOWEeHKE);

2. BuBeaeH e kpuTepuil 3a besonacHa pabota Ha 8b3AYXONOATPesaTens, a MMEHHO.
MWHUMANHa TeMiepaTypa Ha Bbafyxa Ha BXOAd My, NPU U3rapAHE Ha PAa3ANUHR
ropuea {masyT mapka 20, NpUPOAEH ras, eAHOBPEMEHHO N3TapAHE Ha NEUPOJEH ras3

W NUTHUTHA BBIMIMLE B Pa3NuuHA C'bOTHOilJeHV%ﬂ),'

3. Cb3pafeH e uudpoB CUMyNALMOHEH MOAeN Ha paboTata Ha NOBLPXHOCTEH
Bb3AYXOMOATPEBATEN HA MOWEH TIPABOTOKOB eHeprueH KOTen. C nonyyeHuTe
pe3ynTaTh Ca NOKANM3UPaKK Hali-3aCTpalleHuTe NOBBPXHOLTU 33 Bb3HUKBaHE Ha
HUCKOTEMMepaTypHa cApHa Kopo3sus. PesyntatuTe OT mofena ca BaAnaMpann ¢
HaTYPHM U3NUTAHUA,

A OT PUAGHKHUTE NPUHOCU, OTAABAM HAW-TONAMO 3HAURHNE Ha:

1. Cb3najeH e u3LAND HOB aArOPUTHM 33 BbBEMAAHE B @KCTA0aTaUMA Ha KoTea TIN
MK 38-4 npy W3MNOM3BaHETO HA NPUPOAEH ras, Kato pasnanBaulo roprso, nNpu

KOWTO Ce HamanABa 4O MUuHUMYM gepoATHOLYTa OT HUCKOTEMNEePaTyPHa CAPHa



KOpO3UA, NPM KOUTO ce CReAW ¢ Kaksa Temnepatypa cé nopasa Bn3Ayxa 3a
AOArPABAHE B M3HECEHWUA BB3AYXONOATPEBATEN B 3aBNCUMOCT OT U3LAPAHOTO

IOPUBOo » QT eTana Ha KORTID @ N DOL!,QC'bT.
5, Npeuerka Ha nybanKaunoHHaTa AenHocr,

PesynTatute OT A[OCETAUHMTE WUBCACABIMWA ca npeacrasedn 8 11 bp. HayuHW
nyGanKaumMm, KOWTO €3 OCHOBHO B cragtopeteo.  [lpenmyligcrseno nybaukauumuTe ca
NpeacTaseHn Ha KeroAHO NPOBENAalNA Ce JEHeprits Gopym”, KaKTO M Ha KoHpepeHUnaTa
Ha EM® wa TY-Codusa s Cozonon. 3 oF nyBanKauurTe Ca CAES BPEMETO Ha HEFoBOTO 3AUUCARBAHE
KaTo caoDOoARH AOKTOPAHT B KaTEAPa JEvepreTaka” Ha OTT. EgHaTa e CamoCTOATeNHa,

VroK. Baiikanos @ pas’no3Hasaem Crneduanmicy 3a Goarapekara npodecoHanta rmagua,
paboTela B cheparta Ha eHepreTHraTa.

6. MHEHUWRA, NPENOPDBKN K BenemKn.

OF npeAcTaBeHUAT MaTepuan, KakTo 1 o7 NO3HAHCTROTO MK € Mar. uHX, Hurona
Galikanos, MoOra Aa CAOAENA, 4Ye TOW e B CbCToAHMe ACHO /3 dopmynupa  OnpeseneH
texHonoruuer npobaen, Aa nogbepe METOANTE W CREALTBATA 3a WICAEABAHETO MY 1 Bb3 OCHOBA
Ha AOJIYYEHUTE PE3YATATK [a NPEANOKI MEDKN 38 PEWeHNETo My,

Kato oBobuieHue MOra fga #W3pasn MOATa NONOKMUTENHW OUEHKW 3a NpeacTaBeHns
AMCEPTALMOHEH TPYA, @ OTAGNHU KpUTUHHK 326eNEMKI CbM NOCOYMMA B OTAE/NHWTE HalTK Ha

PELEH3NATA.

MpeacrasenmsT ABTopedepaTt 0TPasnea HAM-CHULECTBEHMTE MOMEHTH OT ANCENTALUATA,

KOETO FO fipasH npeacTaBuTeneH 3a TO3W TRYL:

7. 3aKMOM@HUE € ACHA NOJOMUTENHA MW 0TpUUATENHA OUEHKE 33 [AUCEPTALMOHHKA
TPYA.

CupTam, 4e NPeaCTaBEHNA TPYA & ¢ aKTyaNHa TEMATUKA 1 € peannuanpaH Ha A0CTaTb4HO
BUCOKO HUBO. WMMaliku NpeaBUa, Ye v OTTOBAPA HA W3UCKBAHWATA Ha 3PACPE, M3PPACPE U
,NpaBuNHMKa 33 PA3BUTUE HA BRAABMUHHWUA ChCTal B TpaKurcKua YrusepeuTer”, My AaBam
06111,8 NORCHKUTENHS OUEHKA. F’lpe,u,naram Ha ysamaewxme Y4/IeHOBE Ha Hay4Hoio myp Aa
rnacysaT, Ha mar. WHXK, HuKona Balikanos aa 6vae npucbaena obpasosaTtenHara n Hay'-ma

crenex , JJOKTOP" no goKTopcka nporpama LEHepronpeobpa3sysally TEXHONOTHN W CMCTEMM B

Npodecronanto Hanpasaexne 5.4 EnepreTmia, O6racT Ha BUCILeT

HayKu.

fara: 23.02.2024 r. NaroTeun pelerH3naTa
/npoo.
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1. Relevance of the developed problem in scientific and scientifically applied aspects.
Degree and levels of relevance of the problem and specific tasks developed in the dissertation.

In the presented work the problems in the operation of the power boilers firing Bulgarian lignite
from the “Maritsa East” basin and more specifically those on the territory ol TPP “Maritsa cast 27 are
thoroughly examined. Taking into account that this plant is structuratly relevant for the Bulgarian
clectricity system, and therefore for the Bulgarian ndustrial. domestic and social infrastructure, makes
this work significant and important.

Alongside the long-term obligations to securely provide the clectricity needs of soctety, the plant’s
personnel must also meet the ever-increasing environmental demands associated with this generation.

The dissertation presented here addresses a smail (in terms ol time span) period of the power unit
operation, namely the transient start-up modes of the power boilers. Against the average anmnual
workload of the units of about 7000 hours, a period of about 10-12 hours, for a single start-up ol a
hoiler does not scem like a long period of tme, but this period is [raught with significant and complex
non-stationary process that have a signilicant impact on all materials. tead to extreme loads on a large
part of the systems, and cause no small environmental pellution.

All these aspects are the subject of interest in the presented thesis by Eng. Baykalov. which makes
it relevant for our time.

The design scheme for the start-up o the oil-fired power boilers is currently being replaced by one
using natural gas. On the surface this docs seem somewhat trivial and not very complicated, but m
reality it raises many technological, reliability, environmental and last but not least financial issues.
This is precisely the objective that Eng. Baikalov has set himself, which 1 think he has defined very
well in Chapter One, Section 2: To cvaluate the behaviour of power steam generators firing low-guality
lignite when changing the start-up fuel (from Tuel oil to natural gas) using efficiency. operational,

reliability and environmental eriteria,



2. Degree of knowledge regarding the topic and creative interprefation of the literary
material.

The thesis is developed in 155 papes including an Introduction. Five Chapters. a Conclusion and
References of 156 titles of which 96 are in Latin.

The author has shown a very good knowledpe of the different systems in the power steam
generators he investigated, which is a prerequisite for the successiut analysis of the [uel replacement
problems in the process of bringing boilers into normal operation. On the basis of statistical data, 1aking
into account the specifics of the two types of boilers in operation - PK-38-d and P-62. the number of
different start-up, the consumption of liquid fuel, the main operational problems that oceur in their air
heaters are determined.

In Chapter Three, on the basis of stoichiometric-analytical calculations, the quantities of” COz. SOz
and particulate cmissions emitted during the start-up period are caleulated. In this section I would like
to point oul some inaccuracies in formulac 3.4, 3.8 and 3.13,

Chapter Four has been developed very substantially. The determination ol the dew point of water
vapour at different stages of the start-up regimes is a very significant gcientific and applied contribution
to the work. The consideration of the degree of flue gas lemperature pon-uniformity also adds further
practical value.

The applied value of this dissertation is enhanced by the fact that Chapter 5 proposcs new or, to be
more precise, cortective actions to the existing start-up algorithms of power botlers.

3. Concordance between the chosen research methodology and objectives and tasks of the

dissertation with the achieved contributions.

As stated previously, the goal is very clearly stated and it is inherently dissertable. The means used
by Eng. Baykalov are related Lo analytical dependencies. on-site (ests and numerical simulation
modeliing. 1t is the usc ol modemn research techniques. such as simulation modeliing that has enabled
the identification of the problems associated with the Jow fempueratures in the combustion chamber
during operation with natural gas. This has led Lo corrective actions, i.e. the reduction of the organized
air supply leading the normalization of the gas start-up regime.

Simulation modelling of the flue gas flow has revealed other problems with the current air heater
design:

- the presence of non-uniformity already in the flue gas upsticam of the vertical cubes, and
subsequently this non-uniformity is carried over to the downstream sections of the air heater;

- near air heater’s inlet side wall (¥Fig. 5.19), velocities are betow | m/s and remain so until about 1
- 1.5 m along the gas duct. Practice shows that it is in this section that ash and dust are deposited first.

- when flue gases pass through the air heater al lower velocities and higher moisture and ash
concentrations. the likelihood of condensation, adhesion and ash deposition is greater under suitable

conditions (fow inlet air temperature).



My impression from the Lools used by Iing. Baykaiov is that he has a thorough knowledge ol the
technological features of the systems. skilfully extracts useful information (rom the obtained results
and manages Lo summarize it into useful nal evaluations.

4. Scientific and/or applied coniributions of the thesis.

In the final part of the dissertation. the PRI student has also indicated his claims for certain
contributions that could be attributed to the categories of Scientilic-Applicd contributions (4) and
Engineering-Applied contributions (4).

I accept the defined claims as adequale. noting that the more significant of the scientific and applied
claims are:
1. The dew point of the flue gas is analytically determined for the combustion of Tuel oif brand
20, natural gas, and for the simultancous combustion of natural gas and lignite (in different
proportions);
A eriterion for sale operation of the air heater is inroduced. namely: minimum air
temperature at its inlet. when fiving dilferent fuels (fuel oil mark 20, natural as. simultaneous
combustion of natural gas and lgnire in different proporlons).

3. A numerical simulation model of the operation of a surface air heater ol a once-through
power boiler was created. With {he obtined results the most endangered surfaces for the occurrence
of low-temperature sulfur corrosion are identilied. The model resubts are vahidated with on-site lesls.

And for the applied contributions. [ pive the most importance to:

1. A completely new algorithm for commissioning of boiler type PK 38-4 using natural gas as
an start-up fuel has been created, which minimizes the probability ol low-temperature
sulphur corrosion, which monitors the temperature of the preheated air in the air heater
depending on the fuel type and the stage of the process.

5. Assessment of publication activity.

The results of the research are presented in 11 seientific publications. which are mainly co-authored.
Mostly the publications were presented at the annual "Lnergy Forum' and at the conference of the
FPEPM at TU-Sofia in Sozopol. Three of the publications were published after the time of his
enrolment as a free PhD student in the Power Engineering Department at FTT faculty. One paper 18
sole authored.

Eng. Baykalov is a recognizable specialist for the Bulgarian professional guild working in the field
of power engincering.

6. Opinions, recommendations and comments,

From the material presented. and from my acquaintance with Dipl. Eng. Nikola Baykalov, 1 can
state that he is able to clearly formulate a certain technological problem. to select the methods and
means for its investigation and, based on the results obtained. to propose measures [or its solution.



As a summary, | can express my positive evaluations of the presented thesis, and | have indicated
individual critical remarks in the separate parts of the review,

The presented Abstract reflects the nost significant points of (he dissertation, which makes it
representative of this work.

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

I'believe that the presented work is relevant and has been implemented at a sufficiently high level.
Taking into account that it mects the requirements of the Law on Academic StafT Development at the
Trakia University ~ Stara Zagora, | give itan overall positive evaluation, | propose 10 the esteemed
members of the scientific jury 1o vote Dipl. Eng. Nikola Baykalov to be awarded the educational and
scientific degree “PhD" in the doctoral programme "Energy Conversion Technologies and Systems™,
in the Professional area 5.4. Power Engineering, Scientific area 5. Technical Sciences.

Date: 23.02.2024 MEMBER OF THE JU

/8ot Dr, LngTotyo Totev/




