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U3TapsIy Bbrauma”

Peneusent: npod. j1-p /luanana 3amkosa — XTMY, Codus

1. AKTYaJIHOCT Ha pa3paboTeHHsl B IHCEPTANHOHHUS TPy Npobiaem B
Hay'uHo W HAYYHO-NPHIOKHO 3HAvenue, CTeneH H HHBA HA AKTYAJNHOCTTA

Ha npoﬁnema H KOHKPCTHHTE 3a/1a4H, pa3pa60're|m B JHCEpTAanUATa

[IpescraBenara My 3a peleH3us jUcepTaluoHHa paboTa e eIHO HallbIHO
éaBBpmeHo M3ClIe/IBaHe, KOCTO € HamucaHo Ha 2006 cTpaHHIM B T. Y. oM obem
rabianun, rpaQuvHM  3aBUCHMOCTH M CHHMKOB Martepual OT HAIPaBeHOTO
MatemMatH4no Mofxenupate. Iloctasenara nea B paborata e mocTHrHarta upes
M3CJIE/IBAHE B/IMSAHUETO Ha PA3JIMYHU KOHCTPYKUMH MEUIHH KaMepH, OPHBHH
YpelOu M MpaxoNpHIrOTBSIUIM CHCTEMH BbPXY FOPHBHHS IPOLIEC B HEPrHiiHHU
naporenepatopu tun EIN670/140, IT — 62 npu wusrapsse na Obarapcku
JHTHUTHM Bbridimia. M3sbpuieHn ca npoyusanus, M3clejBaHusA, aHAIH3 W
BHC/PABAHE HA TEXHOIOTHYHH PELICHMUS, BOJIEIIH /10 10100psBaHe HA rOPHBHHS
MpOIEC ¥ rapaHTHpaHe Ha HUCKOEMHCHOHHO a30THO rOpeHe.

3a nocruraHe Ha OCHOBHATA I€N CA PCLICHH OTIMYHO W OPUTHHAIHO
IJIaBHM 3a7a4H, KOHTO OQOPMAT U OT/IC/IHUTE OCEM IJIaBM Ha AHCEpPTalMOHHATA
pabota. MeTojiuTe Ha MaTeMaTHYHO MOJEIMpPAHE Ha MPOIECHTE, BepUDUKALHS

KaKTO H HaATYPHUTC H3CIIEeJABAHUS M3II0JI3BAHH B AUCCPTAIIHOHHUA TPy B



00o0IieH BU HAMHMpPAT IIHMPOKO MPHIOKEHUE B CBETOBeH Mamab (Hayka u
MPAKTHKA) OT KOETO JIMYH, Ye JMCepTalMoHHaTa paboTa nMa 0COOEHO aKTyasleH
XapakTep, UMalKi B MPE/BH/ CBBP3aHOCTTA i C eHepronpon3soacTeoro. Llenra
Ha paborata ¢ akTyanHa M jucepTabHiIHa, oule roBede uMa Oe3ycioBHA
3Ha4MMOCT B PEIIABAaHETO Ha 3ajla4yd OT obiacTTa Ha eHepromnpeodpasysaluTe
TEXHONIOIHU U CUCTEMH.

BbB Bpb3Ka ¢ ropekazaHoTo Mora fa TBBP/Is, Y¢ AncepTalMOHHAaTa padoTa e
aKTyanHa ¢ Hay4YHO NpPUIIOKEH XapakTep, KakTO B €HEprueH, Taka U B

CKOJIOrHYECH acClleKT He caMo 3a Hallara CTpaHa.

2. Crenen na nosHapane na npo.1eMa H TBOPYECKAa HHTepHpeTalHs HA
JUTEPATYPHHSA MAaTepPHAL.

[lpn w3nmbinenuero Ha jaucepraumonHata pabora ca wm3nonspanu 158
JUTEPATYPHH HM3TOYHUIM, OT KouTO 114 Ha satuHuua w 44 Ha KapuiIuna,
OCHOBHO OT MOCJE/IHUTE TOAHHH, OTPa3ABalH HalH-CbBPEMEHHUTE JlOCTHIKCHHS
Ha paboreiuTe B Ta3n 00J1aCT B CBETOBEH Malad.

OT nocrabenara LelT W pelicHHTE B Ta3H BPb3Ka 3aJau € BHIHO, de
AOKTOPaHTA 1103HaBa BbB BUCOKA CTEIIEH ChCTOAHHETO Ha pod;1eMa, B KOHTO e
aucepraliMoHHata My padota. Toil o3HaBa B jeTaiiii BB3MOKHOCTHTE U
TCOPETUYHHUTE MPeANOCTaBKU 3a UH(GPOBO CUMYNALHOHHO MOJENHpaHe Ha
FOPUBHH TIPOIECH C MPOrpamMeH NpoaykKT Ansys. TodeH W siceH e HampaBeHHs
JUTEpaTypel Nperiiejl, Kato B Lsnara jucepTalnonHa paboTa e Hanpasena u
'CHIIOCTABUMOCT Ha IONYYEHMTE OT HEro pe3yJTaTH CpaBHEHHM C TakWBa
MOITY4EHH OT JAPYTH aBTOPH.

He tps0Ba na ce nomvunasa u Qaxra, ye jokTOopanTa paboTH KaTO aCHCTEHT
KbM KaTeapa ,TonioeHepretuka M sjupeHa eHepreTMka” W € eOUH OT
JICHCTBAILIMTE M3IIBJIHUTEIN OT KONEKTHB, paboTell ABITH IOAMHHM C YCIEX B
00MacTTa Ha NpoGIeMH, YaCT, OT KOUTO € U MPe/ICTaBeHaTa My JHCEPTalOHHA

padora.



OCHOBHOTO MH 3aK/IOYCHHE KBM Ta3W TOYKa e MoATa yOejeHoCT, 4e Mar.
MHK. bopuciiaB AHIrenoB 1103HaBa U B TEOPETHYCH M IPAKTHYECKH ACIEKT
mpobiiemMa 3a JUCEPTANMOHHHS MY TpPyJd M CBODOJAHO MHTEpIpeTHpa

M3ITOI3BaHUSA JIMTCPATYpPEH MaTepual, KOHTO € HaIlbJIHO JOCTATBYECH.

3. CrorBercrBHe HA H30PAHATA METOAHKA HA M3CAEABAHC H NOCTABEHATA
ueJi M 3a1a4H HA JIHCEPTALHOHHMS TPY/ € MOCTHIHATHTE IPHHOCH
W3Opanute MeTO/IMKM Ha WH3CHEBAHC HAITBITHO KOpECMOHAUpPAT C
MOCTABCHATA LIeJl U 3a/la4d. YOeJleHa CbM, Ye M3ITOJI3BaHHUsl MOAXO0/ € IO IXO/s1I
3a NoCTUraHe Ha Je(uHupaHaTa IeJl.
Bb3 ocHOBa Ha uMCIEHWTE M HATYPHH W3Cle/BaHUS ca MOJIYYCHH BaKHU
pe3YNTaTH KOHTO Ca BHCJAPEHH Ha TEPUTOPHATA HA M3CIACIABAHUS ODOCKT.
Hucepranmonnara pabora e cbe cepuoseH oOeM, OT YMHTO pesy/aTatu ca

HallpaBEeHHU NPABHUITHH U TOYHH H3BOJAN W 3aK/IIOYEHHS.

4. KpaTka aHaiuTHYHa XapaKTepHCTHKA HA €CTECTBOTO H OLCHKA Na
AOCTOBEPHOCTTA HA MATEPHAIA, BLPXY KOHTO ce I'PajsaT NPHHOCHTE
Ha JHCePTANHOHHUS TPYI.

Hucepraunonnns Tpyji ¢ ohopMeH B OceM [VIaBH, W3BOAM H MPETEHIUH 3a
npudocu. Criet nbpBa riaBa, KOATO € MOCBETEHAa HA ODOCHOBKA HA 11€JITA
aKTyallHOCTTa Ha JMcepranvoHHata pabora e mpejcrasena aobpe odopmena
Onok-cxema Ha CTpyKTypata Ha uwsaiara pabora. Hanpasen e KpPUTHYEH
auTeparypen 0030p, Ko#to obOXBama BTOpa M TpeTa riaBa Ha paborara
CbOTBETHO AHAIMTHYHO Ca pasrielaHd OocoDCHOCTHTE Ha eHepruiiHus
naporeneparop EIT 670/140 , IT1-62 namupary ce B eKcIijloaTalus B KOMILICKCA
Mapuua — Ustok. Oteneno My e ChIIEeCTBEHO MACTO, HO TO ¢ HAIPABEHO C 1(eJ]
3@ /1a NOANOMOrHE M3BBPIIEHOTO N0apodbHO ofbciensane. Inasa Tpera e

MOCBETEHA HA TEOPETHYHM MPEINOCTABKM 32 LHPPOBO CHMYIALMOHHO



MOJICIMpaHe Ha IOPHUBHHA MPOLEC, OT KOCTO JIHYH, Y€ JIOKTOPAHTA € pasyuul
MojipodHO U 100pe Blajiee NporpaMHus HPOAYKT ANSys U pasiIHUHUTE MOJIC/IH.

B cnempammre or yeTBbpTa j10 OCMa IJIaBa Ca IPEICTABEHH H3CIEIBAHMS,
AQHAIM3W M M3BOJAHM HA IIOJYYEHHTE PE3YJITATH OT YHCICHH W HATYPHH
H3CJIe/IBaHUs, KOUTO Ca OCHOBHATA 4acT Ha JUcepTalMoHHara pabora.

B xponomorudHa rocie0BaTeNHOCT B IiaBa YeTBbPTa ca MpeICTABEHH
MOJIEITHH H3C/ICABAHMS 32 IIPaxXoNpUuroTsAla cucreMa 3a koren tun [1-62, kato
[10C/IeI0BAaTeIHO Ca HANPABEHH TE3W M3C/IC/IBAHMA 332 WHEPIIMOHEH CerapaTop,
LeHTPOOEKEH IpaxoKOHIeHTpaTop. HampaBeHa ¢ u Bamumanusi ¢ HATYpHH
n3cnenBanns. Bb3 ocHoBa Ha npaBuIHO MOAGPAHNTE U B IbJIEH Malad ycioBus
3@ €IHO3HAYHOCT, OTKBJCTO TPBrBa M camara MaTeMaTH4ecka [poleaypa oT
HA4YaHUTE YCJIOBHS € OLEHEHO W BJIMSAHMETO HA NPOMSHA Ha BbI'bJid HA HAK/IOHA
Ha NnojBU’KHATA Kiiana A B meT nonoxkenus 0°, 10°, 20", 30° u 45°. Hanpagen e u
3a7b100YEH CpABHHMTENIEH aHAJIM3 HA H3CJIE/BAHMATA M 3a JBETE TELL (,, TEL]
Mapuua M3tok 2* n TELL,,Kontypl nodan Mapuna Ustok 3%).

B rnasa nera ca npeacrasenn MoOJIeNHHTE W3CJICABAHHUS HA NEllHATA KaMepa
Ha koten 11 - 62. ChbuiectseHno e j1a ce oThenexu, ye e usrpaged Tudpos Moge
pH MPOEKTHO CLCTOSHHE Ha ropuBHaTa ypeada Ha kot 11 u 12 B Mapuna
Msrox 2 u TakuBa ¢ men penyuupase Ha NOy.. Tyk ca Hanpasenu u
H3ABPKATE/IHU IPEUIOKECHHUA 3a PeKOHCTpYKUMs. [ 1aBa mecra e mocseTeHa Ha
KOHCTPYKTUBHH HM3MEHeHWst Ha korim tun Il — 62 ¢ uen nogobpssane Ha
TOPHBHHS TPOLEC W rapaHTHpaHe HAa HHCKOEMHMCMOHHO a30THO rOpeHe.
HanmpaBeHyu ca mpefsiokeHuss 3a TpPOMsAHA HA: HHEPUMOHEH CemapaTop;
LEHTpOOEe/KeH MPaXOKOHIEHTPATOP; ropuBHaTa ypeaba; cucTeMara 3a nojaBane
Ha OpraHu3MpaH Bb3AyX U JIo0aBsiHe Ha HAJMOPHBEH BB3IYX.

Ocobeno aBropureTHa e riasa cejiMa, IOCBEeTEHa Ha MOJIENHH W3C/IC/BAHUA
Ha IIIIC u wa newmmata kamepa Ha kot Il — 62, cienl u3BbplIBaHE Ha
NpPEe/IIOJKEHUTE KOHCTPYKTHBHH HW3MeHeHHs. B ryiaBa ocem e npeicraBeHa

OILICHKA OT pea/in3upaHaTa PEKOHCTPYKUHUS HA U3CIICABAHUS THIl KOT/IH.



B sakioyennero ca orbenszann o6o0eHHTe pesyiTaT oT anara pabora
Bb3 OCHOBA, HA KOUTO Ca MPE/ISABEHH M OCHOBHHUTE HAYYHO-TIPUIIOKHH H
WH)KEHEPHO-TIPUIOKHN  [IPUHOCH HA  JIMCEpTallMOHHATa padora, KOHTO

Oe3cnopHo NpUTEKaBa.

S. Ipunocu na gucepTanMONNHS TPY/L

Ilo xareropnyen HauuH U GescnopHo paborata MMa CEPUO3HH NPHHOCH.
Cobriacsizam ce ¢ HaYMHA Ha TAXHOTO W3JI0XKEHHE U MHTEplpETHpaHe B 061acTTa
Ha Hay4HO-TIPUIOKHM M WHXEHepHO-IpuIokHH, CbIUTe ca HaNMcaHu B
TTIOrHYECKa MOCIe0BATE/IHOCT ¥ 00XBAIAT HAIIPaBEHOTO B JHCEPTAIIMOHHATA
padora. Cbriacssam ce ¢ BCHUKH HAlMCAHM TIPETEHIIMH 3a IPUHOCH M CUMTAM,
4e HAMA KakBo Apyro ja aobaes. IlozBonsBaM cM j1a He I'M ONUCBAM B
PELEH3HATA, KOSTO IIPEeJACTABAM.

Ocpen TOBa 1ipu pa3paboTBaHETO HA JIMCCPTAMOHHMS TPYHA ca
MOCTUIHATH W [PUHOCH, OTHACAIIM ce¢ KbM oOpasoBaTennaTa 4YacT Ha
JOKTOpaHTypara. bUX cnoMeHanta oceTeHu JeKUHOHHM KYPCOBE M I10JIaraneTo
Ha 3 Op usnutd. OcbuiecTBena MOGHIHOCT upes moceuienue B Iepmanus (B
rpan ['ymepcbax, no mokana na dupmara I[llaiinmronep Hikenepusr) mo
TeMaTa Ha padorara, y4acTue B pa3padoTBaHeToO Ha JOrOBOPHA TEMAaTHKA C
NPOMHIICHOCTTa M BOAEHETO Ha YHOPAKHEHUS 110 JUCHUIUIMHH  OT
ClelMaIHoOCTH ,, TorioenepreTuka u syipena enepreruka” (OKC »oaxkajasbp™)

i, Tonnoenepreruka™ (OKC ,maructnp®).

6. Ouenka Ha cTeNEHTa HA JIMYNO YHACTHE HA JOKTOPAHTLT B IPHHOCHTE
Ot 3a151004€HOTO MU 3aN03HABAHE C AUCEPTALMOHHHS TPYJ, MO3HABAHETO
MH Ha KOJICGKTHBAa H IIMYHO AOKTOPAHTAa Mpe3 TOAWHHTE HA H3TPakKAaHe M
u3padoTBane Ha TPYyJa, CUUTAM, Ye TOH € JMYHO HEroBO [eJ0 , W3rOTBEH IO

PBLKOBOIACTBOTO HA HETOBHSA HAYYCH PBKOBOJIMTEIL.



7.11penenka Ha ny5.IMKAMHHTE NO ANCEPTANHOHHHS TPYA
OcHoBuuTe pesynrat 0T Jucepraudonnata pabora ca cTaHalu
JAOCTOAHHME Ha IIMPOKA 4acT OT HAYYHOTO OOIIECTBO 4Ype3 6 myOiMKaluu, or
KouTo 2 Op. ca camocrosTennu; B 2 6p. e Ha MBPBO MACTO; eauH Op. e Ha 2
MACTO ¥ B 1 Op. na tpeto mscto . B obobuten Bua nayynure nybnukaiuu ca
H3JIC3/IH OT NevaT B COOPHUK TPYJ0Be OT MEX/1yHapoHA HAYYHA KOH(pepeHIns
Ha EM® — Cosono, kaTo npeJBapuTe/IHO Te ca AMCKYTHPAHH KaTo JIOK/IA11 Ha
camara KoH(epeHIHsl, KOCTO MM JaBa 3Ha4UTeIHA IIaCHOCT.
He3aBienmo, ye To3u mokasaren He MpejIBHkKAa MOCOYBAHE HA APYT AKTHB
Ha JIOKTOpaHTa, PElCH3CHTa CMATa, Y€ € BAXHO Jla 0TOeNekKH, Ye JIOKTOpaHTa
MMa B CBOS aKTUB owe choOuienne 3a 21 Op. HaydHH nyOIMKAUUMH H3BLH
AHCCPTALIHOHHUSL CH TPYH, KakTo M y4actHe B 48 Op. morosopa ¢ Temaruka

©am3ka Jlo paborara my.

8. M3noa3Bane Ha pe3y/ITaTHTE HA MCEPTAUHOHHMS TPY/ B HAYYHATA H
 COLHAJINA MPAKTHKA,

[Tonyyenure pesyiaratm OT npoBeeHWTE MIMPOKH  M3C/IC/ABAHUS
NPEACTABIABAT OC3CIOPEH MHTEPEC KAKTO 3a HAyKaTa, Taka M 3a HHKeHepHaTa
MpaKkTHKa B HalHOHalIeH Mainad. Te Beye ca BHeApeHH, KAKTO B NIPAKTHKATA HA
KOHKpeTeH ODEKT B HalllaTa CTpaHa, TaKa ChIIO ce PeroiaBaT i H30paHy YacTy

OT paboTarta Ha CTY/ICHTUTE OT CIICLHAIHOCT B Hanpasienue 5.4 ExepreTika.

9. Ouenka Ha CHLOTBETCTBHETO Ha aBTopedepaTa ¢ H3HCKBAHHATA 32
H3IOTBSIHETO My
ApropedeparbT Ha paboTata e HanucaH Ha 32 CTPaHHIM W B IIBHIHOTA
OKOMILIEKTOBA ANCEPTAUMOHHHS TPY/I ChIVIACHO BB3IPUCTHTE HOPMH M NpaBua
y Hac - 3PACPB. B Hero ca HamMepuinm MACTO BCHUKM OCHOBHU TOYKH, KOUTO

M3TPakKIAaT JIncepTalonHaTa paboTa.



10. Muenus, npenopbku u 6e/1e:KKn
[lo npeacraBenara pabota u aBTOpedepara HAMAM KPHTHYHM OCIICKKH.
Paborata e ¢ BHCOKAa CTeneH, KakTO Ha TEOPETHYHO, TaKa W Ha
CKCMIEPUMEHTAIIHO HUBO, BKIIIOYMTEIHO W BHeApsaBane. Hanbino cbm yOemena,
4e He e HeOoOXOjIMM, KaKbBTO M Jjla OMIIO CTHIOB M pelaKIMOHEH Iperie; Ha

MaTepHajia v J1OIIbJIHEHHS KbM NpeacTaBeHara MU JOKTOPCKa JIMcepTar .

11. Bakaouenne

Cuuram, ye mnpejicTaBeHaTa MH 3a pelEH3Ms AMCepTalMoHHa paboTa
OTroBaps Ha U3MCKBAHMATA U KPHTEpUHTE 3a nomyyasaHe Ha OHC ,,nokrop”.

JMCepTalHOHHUAT TP/l NpPEACTAaBIABA €HO HAMBIHO 3aBbPLICHO
M3CJICABAHE CBC CHILCCTBEHA aKTYA/IHOCT M BHCOKA CTENEH B TEOPETHMYHO H
€KCTICPUMEHTATHO HUBO. |IpHemMaM npeTeHnuHTe 3a IPHHOCH HA JIOKTOPAHTA U
B 3aK/IIOYCHHE NpejyiaraM Hay4YHOTO JKYPH 110 Iipoueayparta ja npucbiu OHC
»10KTOp” Ha bopucnas Jliobenos Anrenos — TY, Copus B npopecnonanto
Hanpasinenne  5.4.  Edepreruka, crenmannoct — Enepronpeo6pasypanin

TEXHOJIOHH H CHCTEMH.

Codusa 27.04.2021r.

/mpod. a-p JI. 3amkosa/
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REVIEW

on a dissertation for obtaining an educational and scientific degree
"Doctor" in professional field: 5.4 Power Engineering, Specialty "Energy
conversion technologies and systems"
Author of the dissertation: Dipl. Eng. Borislav Lyubenov Angelov -
Technical University, Sofia
Topic for the dissertation: ,,Investigation of the influence of various
factors on the combustion process in power steam generators burning coal”

Reviewer: Prof. Dr. Eng. Liliana Zashkova — UCTM, Sofia

.Relevance of the problem developed in the dissertation in scientific
and scientific-applied significance. Degree and levels of relevance of
the problem and the specific tasks developed in the dissertation

The dissertation presented to me for review is a fully completed study, which
is written on 206 pages, including a large volume of tables, graphical
dependencies and photographic material from the mathematical modeling. The
set goal in the work is achieved by studying the influence of different
constructions of combustion chambers, combustion systems and coal
preparation systems on the combustion process in power steam generators type
EP 670 / 140, P - 62 burning Bulgarian lignite. Studies, researches, analysis and
implementation of technological solutions have been carried out, leading to the
"improvement of the combustion process and guarantee of low-emission nitrogen
combustion.

In order to achieve the main goal, the main tasks have been solved perfectly
and in an original way, which form the separate eight chapters of the
dissertation. The methods of mathematical modeling of processes, verification,
as well as field research used in the dissertation in general form are widely used

worldwide (science and practice), which shows that the dissertation is



particularly relevant, given its connection with energy production. The aim of
the work is topical and dissertable, even more so it is of unconditional
importance in solving problems in the field of cnergy conversion technologies
and systems.

In connection with the above, T can say that the dissertation is relevant with a
scientifically applied nature, both in energy and environmental aspects, not only

for our country.

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

In the dissertation 158 literary sources were used, of which 114 in Latin and
44 in Cyrillic, mainly in recent years, reflecting the latest achievements of
workers in this field worldwide,

From the set goal and the tasks solved in this connection it is evident that the
Phd student knows to a high degree the state of the problem in which his
dissertation is. He knows in detail the possibilities and theoretical prerequisites
for numerical simulation modeling of combustion processes with the sofiware
product Ansys. The literature review is accurate and clear, and in the whole
dissertation the comparability of the results obtained by him is compared with
those obtained by other authors.

It should not be overlooked that the PhD student works as an assistant
professor at “Thermal and Nuclear Power Engineering” Department and is one
of the current performers of a team working for many years with success in the
field of problems, part of which is his dissertation.

My main conclusion to this point is my belief that Dipl. Eng. Borislav
Angelov knows both theoretically and practically the problem of his dissertation

and freely interprets the used literary material, which is completely sufficient.



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

The selected investigation methods fully correspond to the set goal and tasks.
I'am convinced that the approach used is appropriate to achieve the defined goal.

Based on the numerical and in-situ investigations, important results have
been obtained which have been implemented on the territory of the investigated
object. The dissertation has a serious volume, from the results of which correct

and accurate conclusions have been made.

4.Brief analytical description of the nature and assessment of the

reliability of the material on which the contributions of the

dissertation are built.

The dissertation is formed in eight chapters, conclusions and claims. After
the first chapter, which is dedicated to the justification of the purpose and
relevance of the dissertation, a well-formed block diagram of the structure of the
whole work is presented. A critical literature review has been made, which
covers the second and third chapters of the work, respectively the features of the
power steam generator EP 670/140, P-62, which are in operation in the Maritsa -
East complex, have been analytically examined. It is given a significant place,
but it is made in order to support the detailed investigation. Chapter three is
devoted to theoretical prerequisites for numerical simulation modeling of the
combustion process, which shows that the PhD student has studied in detail and
is well versed in the software Ansys and various models.

In the following from the fourth to the eighth chapter are presented
investigations, analyzes and conclusions of the received results from numerical
and natural researches, which are the main part of the dissertation work.

In chronological order in Chapter Four are presented model investigations
for a coal preparation system for a boiler type P-62, and successively performed

these investigations for an inertial pulverized coal classifier, a centrifugal



pulverized coal concentrator. Validation with in-situ investigation has also been
done. Based on the correctly selected and full-scale conditions for unambiguity,
where the mathematical procedure itself starts from the initial conditions, the
influence of changing the angle of inclination of the movable valve A in five
positions 0%, 10% 20", 30° and 45° has been assessed. An in-depth comparative
analysis of the investigations was made for both TPPs (TPP Maritsa Fast 2 and
TPP ContourGlobal Maritsa East 3).

Chapter five presents the model investigations of the combustion chamber
of boiler P - 62. It is important to note that a numerical model was built in the
design condition of the combustion system of boilers 11 and 12 in Maritsa Fast
2 and those in order to reduce NOx. Sustainable proposals for reconstruction
have also been made here. Chapter six is devoted to structural changes of boilers
type P - 62 in order to improve the combustion process and ensure low nitrogen
combustion. Proposals have been made for changing: inertial pulverized coal
classifier; centrifugal pulverized coal concentrator; combustion system; the
system for supply of organized air and addition of over-fire air.

Particularly authoritative is Chapter Seven, devoted to model
investigations of coal preparation system and the combustion chamber of boilers
P - 62, after the proposed design changes. Chapter eight presents an assessment
of the implemented reconstruction of the investigated type of boilers.

In the conclusion are noted the summarized results of the whole work on
the basis of which the main scientific-applied and engineering-applied

contributions of the dissertation are presented, which he undoubtedly possesses.

S.Contributions of the dissertation

Definitely and undoubtedly the dissertation has serious contributions. I
agree with the way of their exposition and interpretation in the field of
scientific-applied and engineering-applied. They are written in a logical

sequence and cover what was done in the dissertation. I agree with all written



claims for contributions and believe that I have nothing else to add. 1 allow
myself not to describe them in the review I present.

In addition, contributions related to the educational part of the doctoral
thesis have been achieved in the development of the dissertation. I would
mention attending lecture courses and taking 3 exams. Implemented mobility
through a visit to Germany (in the city of Gummersbach) on the topic of work,
participation in the development of contractual issues with industry and
conducting laboratory exercises in specialties of "Thermal and Nuclear Power
Engineering" (Bachelor's degree) and “Thermal Power Engineering” (Master's

degree).

6. Assessment of the degree of personal participation of the PhD student
in the contributions
From my in-depth acquaintance with the dissertation, my knowledge of the team
and personally the PhD student during the years of construction and elaboration
of the dissertation, I believe that it is his personal work, prepared under the

guidance of his scientific supervisor.

7.Evaluation of publications related to dissertation

The main results of the dissertation have become available to a wide part
of the scientific community through 6 publications, for 2 of which he is the sole
author; for 2 he is the lead author; for 1 he is listed as second in the authors list
and for 1 paper — third in the authors list. In summary, the scientific publications
have been published in a collection of papers from the international scientific
conference of the Faculty of Power Engineering and Power Machines - Sozopol,
and previously they were discussed as reports at the conference itself, which
gives them considerable publicity.

Although this indicator does not provide for the indication of another asset
of the PhD student, the reviewer considers it important to note that the PhD

student has in his asset another message for 21 scientific publications not related



to his dissertation, as well as participation in 48 contracts with a topic close to

his work.

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

The results of extensive investigations are of undeniable interest to both
science and engineering practice nationwide. The results are implemented in the
practice of a specific object in our country, as well as selected parts of the work
are used of student’s education in specialty in professional field: 5.4 Power

Engineering.

9. Assessment of the compliance of the dissertation abstract with the
requirements for its preparation

The abstract of the dissertation is written on 32 pages and fully completes the

dissertation according to the accepted norms and rules in our country. All the

main points that make up the dissertation have found a place in it.

10. Opinions, recommendations and notes
[ have no critical remarks on the presented dissertation and the abstract.
The dissertation is of a high degree, both on a theoretical and experimental level,
including implementation. T am fully convinced that no style and editorial
review of the material and additions to the doctoral thesis presented to me is

necessary.

I1. Conclusion
[ believe that the dissertation submitted to me for review meets the
requirements and criteria for obtaining the educational and scientific degree
"Doctor".
The dissertation is a fully completed investigation with significant
relevance and a high degree at the theoretical and experimental level. 1 accept
the claims for contributions of the PhD student and in conclusion I propose that

the scientific jury in the procedure to award educational and scientific degree



"Doctor" to Borislav Lyubenov Angelov - TU, Sofia in in professional field: 5.4

Power Engineering, specialty Energy Conversion Technologies and Systems.

Sofia 27.04.2021

Reviewer: ...................

/Prof. L.. Zashkova, PhD/
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