Tleneintoe g e g

|

BBPXY AUCepTaUMOHeH Tpya 3a npuaobusane Ha obpasoBaTenHa u HayuHa crenex HOKTOR”
ABTOD Ha AMCEPTALMOHHIUA TPYA: . Mar. UHK. Hukona Emunos Balikanos

Tema Ha AucepraynoHHMA TpYA: AHANA3 HA NYCKOBUTE PEXMMU HA KOTAX U3FAPSALLIN
NMMHWUTHY BBIAAWA, C LEN  TOBUWIABAHE HA TAXHATA EKCIINOATALMOHHA 1
ERONOTUYHA CUTYPHOCT

PeuenseHT: npod. 4-p M. Avmurbp AHrenos Monos

Hactoawara peuensus e usrorsena s CLOTBETCTBUE C DELIEHWETO Ha HAYHHO MYPU, HA3HAY EHO
Cbe 3anosen Ha PexTopa Ha Tpakuiicku yHmspcureT No 137/18.01.2024 r.

Mar. urK. Hukona Balikanos e 3a8LPWKA e BuClleTe cn obpasosaHne B TexHUYecKkn
YHusepcuter - Cogus, cworseTHo: QKC »bakanasbp”, cneumanHocr LTONN0- U agpeHa
eHepretTuka” npes 2010 r. u OKC #MarncTup” No cneumranHoct »TonnoerepreTuka” npea 2012 r.
Ot 2012 r. mar. urk. Balikanos pabotn B8 TELL , Mapuua Ustok 2 EAQ, kvpeTo 3aema paznmunm
AMBHKHOCTH, a 01 2021 r. e PbroBOAWTEN 3BEHO PEXMMHM B NPOU3BOACTBEHO TEXHUYECKU OTAEN.

Cbe 3anoses No 1905/31.05.2023 r. ua PexTopa Ha TpakuhcKu Yumsepcuret ~ Crapa
3aropa, mar. uH¥. HUKonz Balikanos e SAYUCAEH B OKTOPAHTYPA Ha CamoCcToATENHa GOpMa Ha
obydeHne KbM KaTespa ~EHepreTuka” Ha ®akyntet ,TexHuKa w Texnonornu® -~ Ambon npu
Tpakuickmn YHusepcurer — Crapa 3aropa 6 obnact Ha Bucue obpasosaHue 5. TexHUUeCcKu
Hayky,  npodecuoHanHo  Hanpasnexue 5.4, EHepreTura,  poxTopeka fiporpama
~EHEPronpeoBpasycawy TexHoNOrMu 1 CMCTemMn™ € HaydeH pbroBoguTen A0U. A-D MHK.
bopucnas Urnatos.

1. AktyanHocr Ha paspaborteaHun s AVCEPTALNOHHNA TPYA NPO6AEM B HAYYHO U HayuHO-
NPUAOKHO OTHOWEHME,

PaspaborBaHnaT 8 gnceptaunonama TRYA NPoBiem Kacae orpaHnyaBaHe Ha emucMuTe
Ha BPEAHOCTW OTAENAHM NPU NycKoBete PeXUMN Ha eHepriitHK BRokoge B TEL, vsrapawm
HUCKO-KAYeCTBEHU  WUTHWTHM  BLravwia. 32 Henta  ce  aHanusmpar ocobeHocTuTe ¢
3aTPYAHEHWATA B paboTaTta Ha KOTeNMMTe arperaTm Apn NPEMMHEBAHETO KbM U3NON3BAHE Ha
NPMPOAEH Ta3 KaTo pasnanBallo ropuse BMecTo V3FapAHETO Ha CMAHO 3aMBPCABALLOTO TEYHO
ropuso masyt. leorpadCkuMa pakion, & Koo ca POBEXAHU N3CNeABaHWATa Ce XapaKTepusnpa
C YCNOXKHEHA  eKonormyHa 06CTanoBKa. MOAOKMTENHWTE Pe3yATaTh NpKu egHa Takasa 3amAHa
Ha pa3nansawoTo ropusa Buxa crocoboruany 3a nos00pABAHE Ha KAYeCTBOTO Ha atmocdepHua
BL3AYX U APYTU NapameTpi Ha OKOHaTa Cpeaa.



Ha onpegencH etan oT nNycKaneTo Ha EHEPIMAHKA BA0K NPOTUYA CHBMECTHOTO n3rapaHe
Ha NpUPOAEH ras W ebrAula. B TONAO-@HEPIMAHATA TEOPUS W NpakTMKa npobaemuTe
BRIHWKBALUWM NPK TOBA ChBMECTHO M3FAPAME ¥ THXHOTO peurasaHe, oCoBEHO B CAYYAA KOraTo ce
W3NO/BBAT NUTHUTHA BLIAKWA Che cneuyudmunm TOPUBO-TEXHUYECKMN XAPAKTEPUCTUKM He ca
HAMEPWUAK JOCTAaTLYHO afgexknatio onucanue, C ornel Ha ropenocodeHoTo, cdMTam e B
ANCEPTAUMOHHNA TPYL Ce TpeTupa akTyaied o HAYUYHO M HAYYHO-MPUNOMHO OTHOWEeHMWe
npabnem.

2. CreneH Ha no3sHasaWe CHLCTOAHMETO Ha npobnema W TBOPUECKA MHTEPNpeTauma Ha
RUTEPATYPHUA MaTepwuan,

HoKTOpaHTLT  nokassa JABNAHO - MO3HABaHe Ha  CobCTORHMETO Ha  npobriema.
Cenaerencreo 3a 1o8a e obwmMpHara Bubnnorpadua onucaHa s Kpaa Ha gucepraumara. Ta
ChAbpKa 0Buio 156 3arnasma, ot KouTo 81 ca g KMPHUAKMLIE, @ 0CTaHaMKnTe ca aHrnoe3muHu
NyGAnKaunn. M3nomennaTa u anaamsmure ca PA3NOA0MEHN Ha 155 CIp. v ca opraHusnpanu s
neT raasu. MNpaktnyeckata CbLiHOCT Ha npobnemure paspaborsanu & Aancepraumnata ca gobpe
NO3HAaTK Ha LOKTOpaMTa, TbI KATO TOK MMa HCROCPEACTBEH NPAaKTUIRCKM ONUT M noApobHa
WHpOpMaLms NpUAoBUTH oT Herosara HenocpeacTeeHa npodecoranda pabota  cbe
CLOTBRTHUTE CLOPLIKEHMA. C Or/nA 113 TOBA CHMTam Yo e HaNWLE BHUCOKE CTENEH HA NosHaBaMe
CbCTOAHMETO Ha npobnema, o AOCTUIHATOTO MO3HAHWe NO-HATATBK € WHTePRPeTUPanHo
TBOPYECKKM B paboraTta no temat:.

3. CvoTBercrBUe Ha M3Bpanara METOMWMKA Ha U3CneBaHE C NOCTABEHATA LLes ¥ 334344 Ha
ANCEPTALUOHHUA TPYA,

M3bpanara meToamKa M M3CAEABAHE BRAOYBA KoMOUHaUWA OT aHaanTuuHu, pecr,
USHUCANTENTHK M3CNEABAHWMA ¥ “KCRCPUMEHTH B npomMuillaeHn ycrosua, B rn. 5 e onmcado
YENEWHOTO NPUAGKEHWME HA UNMDPOBO CUMYNAUNCHHO MOABNMPAHE Ha NPOUECUTE B ra3oswu
TOPUBHW YCTPOMCTBA € YaCT O RouHaTa Kamepa Ha KoTeNla M M3HeCeHMA Bb3AyXonoarperaTen.
M3nonssanuat npu paspabotsa:cto Ha ANCepTaLMATa nporpamer npoaykt (ANSYS CFX) uma
MpoKa  crenen  Ha NPUAoXNCMOCT B MHKeHepHaTa NPakTWKa, CcBbp3aHa Hall-seye ¢
TYPOYACHTHWU WM namuHapHn TEUTHMA, TORA00OMEH, KaKTO 1 MOgenupaHe Ha MHOrodazoeH
NOTOUK, TOPMBHM MPOLECK W A7, PoayaATaTHTe 0T MOABNUPAHETO €A BANMAMPAHWU C HATYPHM
USNWUTEHWA B NPOMULLNEHN YenC 1. [TocTaBeHUTE B HaYanoTo Uen Ca u3nviHeHn. B pesyntat
Ha ToBa ca dopmyupanit usne NPUHOCK, KOWTO Buxa Morau ga 610aT OTHECEHU KbMm
KaTeropumnTe Hay4HO-NPKAOKHI “PUHOCK i MIDKCHEPHO-MPUACKHW NPUHOCK.

4. KpaTka aHainTUUHa XapakTer 1cTiKa Ha ecToCTBOTO 1 OLEHKA Ha AOCTOBEPHOCTTA Ha
MaTepuana, 8bpXy KOWMTO ce rpa 47 NpUHOCHTe Ha ANCEPTALMOHHKA TPYA,



MaTepuanute U pesyatature BbPXy KowmTo ce  obocHoBaTt NPUHOCKUTE  Ha
AVCEPTALMOHHMA  TPYA  BKNIOUBAT  W3YUCANTENHW  WM3CNEABAHWA  W/MAM
U3CNEABAHUA KOMBUHUPAHW C HATYPHU eKkcnepumenTy. No- cneduanto 8 11, 11 2 ca onncanu
NYHKTYa/IHO OCHOBHUTE NPOGAEMW NPU M3TION3BAHETO HA Ma3yT B NYCKOBMTE ONepauvm Ha

MOLWHK eHEPTUIHN KOT/IM M3rapallik AUrHUTHIA BbIAKWA, [TOCOYeHM €3 OMaKBAHKUTE NOA3K OT
MPemMuHaBaHeTO KbM M3NOA3BAHETO Ha NPUPOLEH ras KaTo pasnassaitio ropuso. B ra. 3 ca
NPeACTaseHn aHAaNMTUURKM WM3CACABAHMA 33 KONMUYECTBEHO ONPEAe/IAHE Ha eMUCHUTE Ha
BPEAHOCTM reHepPUPaHu Npu NyCKOBUTE PEXUMMN HA TOPENOCOMEHNTE KOTIK.

B ra1. 4 U3cneABaHMATA KACAAT ONpeaensiHe Ha TeMNepaTypaTta Ha AMMHWTE ra3oBe Ha
M3X0AA OT KOTENHMA arperat, Npu KOATO B TAX Ce NOABABA TeYHa KOMNOHEHTa, pPecn. Taka
HapedeHara TOYKa Ha OPOCABaHe Ha AMMHUTE rasose. CTOMHOCTUTE Ha TasW TeMnepaTtypa Mma
CHULECTBEHO 3HaveHne 33 n3barpaHe Ha KOPO3IMOHHW 1 ApYrv NPOGAEMU B KPAHHUTE HArPEBHM
NOBBLPXHOCTU. B Tasmk YacT AOKTOPAHTBLT € OMNMCan CbCTaBEHA OT HEro MeToauKa, 33 NpecmATaHe,

Ha TOYKAa Ha OPOCABAHE HA AVMHWTE Taz0BE, 33 KOPEKTHOCTTa Ha KOATO WMam M3BEeCTHK
OnaceHuns CRoAENEHI MO-A00Y B YaCTTa 33 3a6eNEXKKM U NPENOPbKY.

OueHABaM BMCOKO M3CNEABAHMATA U3BLPLWEHWU U U3NO0MKEHKU B 1. 5, ONUCBaLUM NpoLeca
Ha CbCTABAHE HA YCbBBPLUEHCTBAHM AaATOPUTMM 33 MTYCKAHETO Ha KOTAW Ha JIMTHUTHM BLIVLLE C
M3NO0/3BaHE Ha MPMPO/AEH a3 KaTo pasnaneallo ropuso. B Tax Kakre Gele nocoyeHo no-rope

R

ce KOMGMHMpaT aH3NNTUMHN M3CnenBaHnA Ha TOPUBHK ypep,ﬁm npopeachHn C METO,D,MTG Ha

M3YUCANTENHATA AMHEMMWKE Ha GAYUOWTE Y EKCMEPUMEHTANHU W3CAEABAHWA B NPOMULLNEHHM
YCAOBHA.

5. Hayuru n/Mamn HayuHOMPUAOIHKHKM NPUHOCKH HA AUCEPTALMOHHKA TPYA:

AOKTOPaHTBLT € popmynnpan nopeaunLa oT HayqHO-NPUAOKHN N UHXEHepH
NPUHOCK TIOAYYEHWM 8 PE3YATAT Ha NpoBeAeHWTE u3cneasaHuA. Manomenute npeTEHLJ,MM
Kacaely npuHocute ca pobpe obocHoBaHu. MpUemam eAHO3HaYHO Tesk nperteHuun bHes
3abenemKkm, ¢ UBKNIOHeHWEe Ha YacTTa Kacaeiuld ONpefeniHeTo Ha TO4YKaTa Ha opocABaHe Ha
AMMHWTE ra3oBe NPW M3rapAHe Ha TEYHO KOTE/HO rOPWMBO, NPUPOAEH a3, KakTo w npH
eAHOBPEMEHHO U3TaPAHE Ha NPUPOAEH ras M AUTHMTHW 8braniLa (B pa3anyHO CbOTHOWEHNE).

6. OueHKa 33 CTeNeHTa Ha IMYHOTO yHacTHe Ha AUCepPTaHTa B npuHocHuTe.

HAMam CbMHEHKUE OTHOCHO NBAHOLEHHOTO IMYHO YYaCTUE Ha AMCEPTAHTA B NPUHOCKTE.
B TeueHWe Cbm Ha NposexaaHuTe uM3cienBaHna, nosHasam Aobpe HerosuTe PLKOBOAUTENN,
KaKTO K Npoueca Ha CbBmecTHaTta MM paboTa. Kakto 6e NocoYeHO U No-rope 3HaYUTENHa YacT
0T #3C/leBaHMATE Ca CBbP3aHM W ¢ HeMOCPeACTBeHUTE NPOPECcHOHaNHM AHTABKUMEHTH Ha

[ OKTOpaHTa.




7. NpeueHKa Ha NYBAMKAUMKUTE NO AUCEPTALMOHHUA TPYA:

JokropadreT e npegcraBua cnucbk © 11 nybnmkauur  oTpAseall  aAEKBATHO
nposegeHuTe macnensanma,  EAHE OT TAX € ¢ HOKTOPEHTa KATo eAWHCTBeH:aBTopjua g
OCTaHaAMTe aBTOPCTROTO € CNOMAENEHO C HEMOBWTE HaYUHU pbroBOoAUTE M. BCruKkMTe Nonasar g
rpadata 8 ,Haydyru rnybanKkaumm B Hepedepuparit 1M3LaHNA C HAYHHO pPeugH3upade nav B
pefaxkTapaHu KONEKTUBHK Tpyaose”., C HanpaseHute nybsivkauum ce HabupaTt [ocTaTbyeH
BPOM TOMKK 33 TOKPHUBAHE HA HAYKO-METPUYHMA NoKasaTen , MUHUMANHN M3UCKBEHN TOUKHA Mo
rPYnu NOKasaTesin 3a HayyHaTa cTeneH ,A0KTop”, pecn. 116 npu nsuckyemu 30 1.

8. M3anonapakxe Ha PeYATATUTE OT AMCERTALMOHHUA TPYA B HAYYHATa W colManHarTa NpakTUKa

Peayntatute OT uscneaBaHnATa NPOBELEHKM 6 PamMKKTe Ha AUCEPTALMOHHUA TPpy4 ca
HAaMEPWAU PEANHO NPAKTUYECKO NPUNOHENHNA 8 NTOA00peHaTa eKCNICATALUMA HA ChOPLKEHWA B
TEY ,Mapuua n3toK 2%, B 4aCTHOCT CbCTaBeH e U e BHeAPeH e W3LAM0 HOB NYCKOB rpaduk 33

BbBeHflaHe B excnacaraumna Ha MOLeH NPasOTOKOB eHERTHUEH KOoTen fpw MBHOHBBBHGT&; Mat3 "
NPUROAEH ra3, KaTo PasnafRalo ropueo, npu KoMTO Ce Hamannsa S0 MHUHUMYM BEDOATHOCTTS |
OT HUCKOTEMNEPRATYpPHa CAPHa KOPO3Wa, Npu KOWTO ce cneiy ¢ KakBa temneparypa ce nojasa

Bb3AYXa 33 MNOAIPABAHE B WM3HECEHWA NOBBPXHOCTEH Bb3AyXonoarpesaren B 3aBUCUMMOCT OT
H3TAPAHOTO FOPUB0.

B pesynraT Ha WM3BbpLIEHWTE WU3CNENBAHMMA € Cb3ZafeHa TeopeTuHHa #

eKCMepUMeHTasiHa OCHOBA 33 NOCARABALLO NO-LUMPOKO U3NOA3BAMHE HA MPUPOAEH &
B Komnaekca ,Mapuia - 1aToK”, BKAKYBALULO CbBMECTHO W3rapaHe Ha npupogeH ras
JMIHUTHY BbrAUWE HE CaMO NPM NYCKaHe, 3 M Taka Cblo M A0 NMbAEH NPEXo KbM MsrapaHe
CamO Ha NPUPOAEH ras.

9, OueHKa Ha ChOTBETCTBUETO Ha asTopedepaTa ¢ UIUCKBAHUATA 33 U3rOTBAHETO MY, KaKTO ¢
H@ a4eKBaTHOCTTA Ha OTPA3ABAHE HA OCHOBHUTE NONOMKEHUA W NPUHOCHTE Ha

ANCEPTALKOHHUA TPYA.

MpepcragerHns asTopepepaT e ¢ obem 33 CTP. M € CTPYKTYPUPaH B8 CbOTBETCTBME ¢
ANCepTauUNOHHK TpyA. ABTOpedepaThT e CbCTaBeH CbrNacHO U3MCKBAHMATA K KaTo ChAbpiKaHue
OTPa3ABa  HaNbBAHO  CTRYKTYPATA, ChOABPHAHWETD, pesyatatMTe KW NpUHOCWTE  Ha
ANCepTaunoOHHUA TPYA,

10. Msiennn, NpenopsKu 1 benexKkn.

MpenopbkuTe U BeNemKUTE KbM NPEACTAaBEHNA AMCEPTALMOHEH TRYA KacaaT NpegumHo
HAKOW HEMBAHOTY NPWU OGOPMAHETO Ha TEKCTa. KOFaTO B HErO Ca BKAKYEHW MATEPMANIN, KOWUTO
HE €A AEN0 Ha AOKTOPAHTa € 334b/KMTENIHO A3 CE NOCOMBA TEXHUA asTop, PECh. U3TOYUHMK.




/lunceat TakuMBa NocoYBaHKUA Ha JOCTa MecTa, npumepHo sa dur. 2.9, ¢ur. 4.1., dur, 4.2, 4.3. v
Aap.

OcseH ToBa 8 rnasa 3 Npy onpesessHe Ha TOUKATa Ha OPOCABAHE Ha AMMHMTE rasose ce
NpUema 4e Bb3AyXa vt AUMHUTE [a308e MOTaT A3 CbABLPMET E4HO W CHIlO KONMMHECTBO BOMAHM
fapy NPK eAHn 1 Cbll NapameTpy, Pecn. HaaraHua W Temnepatypy (Crp. 68). BbB-BpbIKa CHites:
TOBa BL3HWUKBA CAEAHMA BBNPOC: AOKO/KO € 06OCHOBAHO TOBA TBLPAEHME, aKo Ce Bleme B
Npeapla, Ye Tesn Ape rasecem CMeCKH BCe Nak MMaT A0CTa pasavuen cocras? ToBa ONpocTABALLO
BONyckaHe v no-cneumanHo ¢ur. 4.1, ce NoA3Ba NO-HATATbK KATO KPUBATa OT Tasu rpaduka ce
YnTupam ,Hacnarsa” c Tabmunm cToitHocTy o1 Tabn. 4.4 aa Aa ce noayuy Gur. 4.3, Kak Touno e
U3BBLPLIEHA Tasn M3UNCAMTENHA oftepaunA? [OKO/IKO KOPEKTHM €a NOAYMEHNTEe CTOMHOCTH 3a
TOYKATA HA OPOCABAHE HA AUMMHMTE Fasose? e

11i. 3aknoueHue

Avcepraunara Ha mar. uHx. Hurona Balikanos CbAbPHEa B HAMBAHO AOCTaTHYHE CTENEeH
HAYYHO-APUAGIKHK U UHMK@HEPHO-NPUIOKHK pe3yaTaTh u npuHocH. [JOKTOPaHTLT nokassa
406po rosHaBaHe Ha npobaemuTe NOCTABEHM 3a paspellasane rnped Hero u Ba,qbnGOHEHo
BlafeeHe Ha usCneBaHaTa TemaTuka. Toea e [0BEAO AC YCMNEWHO NOCTUraHe Ha nocraBeHwTe
Uenu ypes pelsasaHe Ha AcHO AedUHMpaHK 3agaun. Moxe ga ce oT4eTe He camo NoKpuBaHe,
HO 1 HAKONKOKPATHO HAAXBBLP/AHE HA MUHUMAAHUTE HAUMOHAIHI H3UCKBAHUA 33 NPUCHKAAHE

Ha obpasosaTenHata W HaydHa cTenex ~B0KTOPY B obnacr Ha sucweto obpasosaHune 5.
TexHu4eckn Hayku, npodecruoHanto HanpasneHue 5.4. Ereprernka

MpeAcTaBeHnAT AMCEPTaUMOHEH TPYA OTIOBapPA HaMb/HO Ha W3MCKBAHMATA 33
npuacbreare Ha obpasosaTenHarta M HayuHa CTENeH «JOKTOp». CuMTam, de NpeACTaBEHUAT
ANCEPTALMOHEH TPYA MOKPUBA MSMCKBAHUATE Ha 3aKOHA 33 PA3BUTHE Ha aKadeMWYHUA CbCTas B
Penybnvka bvarapus (3PACPE), NpasuaHuKka 3a npunaraneto Ha 3PACPE u MpaBuarHKKa 3a
Npvemare, oby4eHne Ha AOKTOPaHTH U NpuAcEMBaHe Ha obpasoBaTenHaTa M HayuHa CreneH
»BOKTOP™ 1 HayyHaTa cTeneH , JOKTOP Ha HayKuTe” 8 Tpakuinckus yHnsepcuTer. OHOanTenHa'ra
MM OLEHKE € U3UATO moaoxumentd.

B saknioyeHne npegnaram nNpej YBaXaemoTO HaydyHO MYpWU Aa Bbge npucbaeHa
obpazoBaTenHaTa v HayuHa cTeneH ~BOKTOP" Ha mar. uHx. Hukona Emunos baitkanos 8 o6nact
Ha sucweto obpasosaHue 5. TexHWuecKW HayKW, NpPOGECcHOHaNHo Hanpasnenue 5.4,
EHepreTuka.

R

Hara: 21.02.2024 r. PEUEH3EHT:

Mp. Codun | /npod. a-p vHx. Aumutop Monos/
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Review

on a dissertation work for the acquisition of an educational and scientific degree "doctor”
Author of the dissertation: Mag. Engineer Nikola Emilov Baikalov

Topic of the dissertation: ANALYSIS OF THE STARTING MODES OF BOILERS BURNING LIGNITE

COAL, WITH THE PURPOSE OF INCREASE THEIR OPERATIONAL AND ENVIRONMENTAL SECURITY S

Reviewer: Prof. Dr. Eng. Dimitar Angelov Popov

This review was prepared in accordance with the decision of a scientific jury appointed by
Order of the Rector of Thrace University.

Mag. Eng. Nikola Baikalov completed his higher education at the Technical University - Sofia,

respectively: as "Bachelor", specialty "Thermal and Nuclear Energy" in 2010 and as "Master® in
the speciaity "Thermal Power Engineering" in 2012. From 2012 M.Sc. Engineer Baikalov works
at TPP "Maritsa {ztok 2" EAD, where he holds various positions, and since 2021 he is the Head of
the Modes Unit in the Production Technical Department.

By Order No. 1905/31.05.2023 of the Rector of Thrace University - Stara Zagora, mag. Nikola

Baikalov, Eng., is enrolled in a doctoral program of an independent form of study at the™

"Energy" department of the "Technology and Technologies" Faculty - Yambol at Thrace
University - Stara Zagora in the field of higher education 5. Technical sciences, professional
direction 5.4. Energetics, doctoral program "Energy conversjon technologies and systems” with
scientific supervisor Associate Professor Borislav Ignatov, Ph.D.

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

terms.

The problem developed in the dissertation concerns the limitation of harmful emissions
released during the start-up regimes of energy units in thermal power plants burning low-
quality lignite coal. For this purpose, the peculiarities and difficulties in the operation of the

boiler units are analyzed when switching to the use of natural gas as ignition fuel instead of the ...

burning of the highly polluting liquid fuel fuel oil. The geographical area in which the research
was conducted is characterized by a complicated ecological situation. The positive results of
such a replacement of the ignition fuel would contribute to the improvement of atmospheric
air quality and other environmental parameters.

At a certain stage of the launch of the energy unit, the co-combustion of natural gas and coal

takes place. In thermal energy theory and practice, the problems arising in this co-combustion
and their solution, especially in the case when lignite coal with specific fuel-technical



characteristics is used, have not found a sufficiently adequate description. In view of the above,
| confirm that the dissertation deals with a actual scientific and scientific-applied problem.

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

The PhD student shows an enviable knowledge of the state of the problem. Evidence of this is
the extensive bibliography described at the end of the dissertation. It contains a total of 156
titles, of which 81 are in Cyrillic, and the rest are English-language publications. The expositions
and analyzes are spread over 155 pages and are organized into five chapters. The practical

essence of the problems developed in the dissertation are well known to the doctoral student, -

as he has direct practical experience and detailed information acquired from his direct
professional work with the relevant facilities. In view of this, | consider that there is a high
degree of knowledge of the state of the problem, and the acquired knowledge is further
interpreted creatively in the work on the topic.

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

dissertation work,

The chosen research methodology includes a combination of analytical, resp. computational
research and experiments in industrial settings. In Ch. 5 describes the successful application of
numerical simulation modeling of the processes in gas combustion devices with part of the
furnace chamber of the boiler and the external air preheater. The software product used in the

development of the thesis (ANSYS CFX) has a wide degree of applicability in engineering

practice, mostly related to turbulent and laminar flows, heat exchange, as well as modeling of
multiphase flows, combustion processes, etc. The modeling results have been validated with
field tests in industrial conditions. The goals set at the beginning have been met. As a result,
certain contributions have been formulated that could be referred to the categories of
scientific-applied contributions and engineering-applied contributions.

4, Brief analytical description of the nature and assessment of the credibility of the material
on which the contributions of the dissertation are based.

The materials and results on which the contributions of the dissertation work are based include
computational studies and/or computational studies combined with natural experiments.

Especially in ch. 1 and 2 are precisely described the main problems in the use of fuel oil in the ...

start-up operations of powerful energy boilers burning lignite coal. The expected benefits of
switching to the use of natural gas as an ignition fuel are indicated. In Ch. 3 presents analytical
studies for the quantitative determination of harmful emissions generated during the start-up
modes of the above-mentioned boilers.



In Ch. 4 studies concern the determination of the temperature of the flue gases at the outlet of
the boiler unit, at which a liquid component appears in them, resp. the so-called dew point of
the flue gases. The values of this temperature are essential to avoid corrosion and other
problems in the final heating surfaces, In this part, the doctoral student has described a
methodology he compiled for calculating the dew point of the flue gases, about the correctness
of which | have certain concerns shared below in the section for remarks and
recommendations.

I highly appreciate the research carried out and presented in ch. 5, describing the process of
compiling advanced algorithms for the start-up of lignite boilers using natural gas as an ignition
fuel. In them, as stated above, analytical studies of combustion systems carried out with the

methods of computational fluid dynamics and experimental studies in industrial conditions are

combined.
5. Scientific and/or applied scientific contributions of the dissertation work:

The doctoral student has formulated a series of scientific-applied and engineering-applied
contributions obtained as a result of the conducted research. The stated claims regarding the
contributions are well founded. | unequivocally accept these claims without comments, except
for the part concerning the determination of the dew point of the flue gases when burning
liquid boiler fuel, natural gas, as well as when burning natural gas and lignite coal (in different
proportions).

6. Evaluation of the degree of personal participation of the dissertation student in the
contributions,

| have no doubt about the dissertation's full personal involvement in the contributions. | am
aware of the ongoing research, | know its leaders well, as well as the process of their joint work.
As stated above, a significant part of the research is also related to the immediate professional
commitments of the doctoral student.

7. Evaluation of publications on the dissertation work:

The PhD student has submitted a list of 11 publications that adequately cut off the conducted
research. One of them is with the doctoral student as the sole author, and in the others the
authorship is shared with his scientific supervisors. All fall under column D8 "scientific
publications in non-refereed peer-reviewed journals or edited collective works". With the
published publications, a sufficient number of points are collected to cover the scientific-metric
indicator "Minimum required points by groups of indicators for the scientific degree "doctor”,
resp. 116 with required 30 pts.



8. Using the results of the dissertation work in scientific and social practice

The results of the research carried out within the framework of the dissertation work have
found real practical applications in the improved operation of facilities at TPP "Maritsa East 2",
in particular, a completely new start-up procedure was drawn up and implemented for the
commissioning of a powerful direct-current energy boiler using natural gas as an ignition fuel, in
which the probability of low-temperature sulfur corrosion is reduced to a minimum, in which it
is monitored at what temperature the heating air is supplied to the external surface air heater
depending on the fuel burned.

As a result of the conducted research, a theoretical and experimental basis was created for
subsequent wider use of natural gas in the boilers in the "Maritsa - East" complex, including co-
combustion of natural gas and lignite coal not only at start-up, but also until full transition to
burning only natural gas.

9. Assessment of the compliance of the abstract with the requirements for its preparation, as
well as the adequacy of reflecting the main polnts and contributions of the dissertation work,

The presented abstract has a volume of 33 pages and is structured in accordance with
dissertation work, The abstract is compiled according to the requirements and as content fully
reflects the structure, content, results and contributions of the dissertation work.

10. Opinions, recommendations and notes.

The recommendations and notes to the presented dissertation mainly concern some
shortcomings in the formatting of the text. When it includes materials that are not the work of
the doctoral student, it is mandatory to indicate their author, resp. source. Such indications are
missing in many places, for example for fig. 2.9, fig. 4.1, fig. 4.2., 4.3. and others.

In addition, in chapter 3, when determining the dew point of flue gases, it is assumed that air
and flue gases can contain the same amount of water vapor at the same parameters, resp.
pressures and temperatures {p. 68}. In this connection, the following question arises: how
justified is this statement, if it is taken into account that these two gas mixtures have quite
different compositions after ali? This simplifying assumption and in particular Fig. 4.1. is used
further as the curve from this graph is quoted "superimposed" with tabular values from tab. 4.4
to obtain fig. 4.3. How exactly is this computational operation performed? How correct are the
obtained values for the dew point of the flue gases?

11. Conclusion

The dissertation of mag. Eng. Nikola Baikalov contains scientific-applied and engineering-
applied results and contributions to a completely sufficient extent. The doctoral student shows



a good knowledge of the problems set before him for resolution and a thorough mastery of the
researched topic. This has led to the successful achievement of the set goals by solving clearly
defined tasks, It is possible to report not only covering, but also several times exceeding the
minimum national requirements for awarding the educational and scientific degree "doctor" in
the field of higher education 5. Technical sciences, professional direction 5.4. Energy

The presented dissertation fully meets the requirements for obtaining the educational and
scientific degree "doctor", | believe that the submitted dissertation meets the requirements of
the Law on the Development of the Academic Staff in the Republic of Bulgaria (LAD), the
Regulations for the Implementation of the LAD and the Regulations for the Admission, Training
of Doctoral Students and the Acquisition of the Educational and Scientific Degree "Doctor" and
the Scientific Degree "Doctor" of Sciences" at Thrace University. My final assessment is entirely
positive,

In conclusion, | propose to the respected scientific jury to award the educational and scientific
degree "doctor” to M.Sc. Engineer Nikola Emilov Baikalov in the field of higher education 5.
Technical sciences, professional direction 5.4, Energy.
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