CTAHOBUIILE

BBPXY JMCEPTALUOHEH TPyl 3a IPHUI00UBaHE Ha
oOpa3oBareniHa U Hay4YHa CTeneH ,,JIokTop* B oOyacT Ha BHcIIe 00pa3oBaHHE 5.

TexHuuyecku Hayku, mpodecruoHanHo HanpasiaeHue 5.4 ,,EHepreTrka’” no JOKTopcka rnporpama

,» BHepronpeoopasyBaliy TEXHOJIOTUU U CUCTEMU
ABTOp Ha AMCepTallMOHHUSA TpyA: Mar. UHXK. bopucnas JIro6eHOB AHrenoB
Tema Ha qucepTalMOHHUS TPYH ,,/3cnenBaHe Ha BIMSHHUETO HA PA3IMYHU (PAKTOPH BBPXY
TOPUBHMS IIPOLEC B EHEPIUITHU ApOr€HEPATOPH, U3rapsIIy BbIIIUIIA
Wzroteui: ['eopru MiBanoB Boeiues, umxk. 1-p npodecop

1.AKTyaIHOCT Ha pa3padoTBaHUS B AUCEPTANNOHHUSA TPYA NPoodJaemM

B HAYYHO M HAYYHO-NPUJIO’KHO OTHOLIIEHME

[IpencTaBeHUAT 3a CTAHOBHIIE IUCEPTALMOHEH TPYJ € aKTyajJeH, ThH Karo B HEro ce
W3CJIeABA BIMSHUETO HA pa3NW4YHU (AKTOPH BBPXY TOPUBHHSA NPOLEC B EHEPrHIHU
MapOreHEPATOPH M3TapsAlld OBIrapCcKy JIMTHUTHH BBIVIMINA. bearapus e OenHa Ha OpraHUYHH
ropusa (TBbpH, TEYHU U ra3000pa3HM), 3aTOBA € MPUHYAEHA J]a U3I10J13Ba HATMYHUTE C HUCKO
Ka4yeCTBO BBIVIMINA. B MpoayKTuTe Ha M3rapsHe OTBEXJAHU B OKOJIHATA Cpela Ce ChAbPXKAT U
OCHOBHUTE U 3aMbPCUTEIH: CEPHU M A30THU OKCHIH, BBIJIEPOJCH OKCHJ, BBIJIMIIEH U MEHeNeH
npax, TBBPIM OpPraHMYHM BEIIeCTBA M Jp.. 3aKkoHojaTenHata Oa3a B bwirapus, a u
MEXIyHapOJAHUTE CIIOPa3yMEHMs H3UCKBAT Jla Ce CIa3BaT HOPMATHBHUTE 3a OIA3BAaHETO H.
CunraM, 4ye wW3rapsHeTO Ha OBIArapCcKM BBIVIMINA I€ NPOABDKM M B Objemmie, KOETOo
HOTBBPK/IaBa HEOOXOIMMOCTTA OT HAIIPAaBEHUTE H3CIJICABAHMS B AUCEPTALIUATA.

2. CremeH Ha MNO3HABAHe HA CbHCTOSHHETO Ha mNpodJjeMa W Ha

JUTEPAaTyPHUS MaTepHAJ.

Hucepranmonara pabora € opopmena Ha 206 cTaHIapTHH MANTMHOTHUCHU CTPAHHIU B
TOBA YUCIIO (GHUTypH, TAOJUIH, IPUIOKECHHS U JUTEpaTypa ot 158 JmreparypHu H3TOYHHUKA OT
Tx 47 ca Ha kupuinIa, a 12 Opost HopmaTuBHa 6a3a. [IpencraBeHusT marepuan € opopmeH B
0CEM OTJICITHU TJIaBU, KOUTO Ca CBHP3aHU B JIOTHYECKA MOCIEIOBATEITHOCT. BCHUKO TOBa KaKTO
Y TIOJIpOOHOTO TIPE/ICTaBsIHE Ha aKTYyaTHOCTTa Ha MpoOjieMa MM JjaBa OCHOBAaHHE Jla CYMTaM, 4e
JOKTOPAHTHT IMO3HABA CHBPEMEHHUTE U3CJICIBAHMA, KAKTO M HOpMaTHBHaTa 0a3a, CBbp3aHa C
pazpaboTBaHaTa AUCEPTAIIHS.

3.CboTBeTCTBHE HA M30pPaHATA METOAUKA HA U3CJeABAHe C MOCTABEHATA
1eJ 4 3a1a4¥ HA TUCEPTAIMOHHUSA TPYA

[lenta Ha AMCEpPTALIMOHHUS TPYJ € U3CJIEABaHE HAa BIUSHUETO HA Pa3IM4yHU (aKTOpu
BbpPXy TOPHMBHHS MpOLIEC B EHEPIHMHM MapOreHepaTopu IpU H3rapsiHe Ha BBIVIMINA. 3a
[IOCTUTaHE Ha LeNTa € WU3CIIEJBAHO BIIMSAHUETO HAa PA3JIMYHU KOHCTPYKIMHU NEIIHU KaMmepH,
TOPUBHU ypeaOM M MpPaxONPUTOTBSIIM CHUCTEMH BbPXY TOPUBHHUS IpOLIEC B EHEPruiiHU



MapreHepaTopy NpH U3rapsHe Ha OBIATapCKH JUTHUTHH BBIVIMINA OT Oaceitna Mapuia U3ToKk.
W3BppiieHn ca NMpoyuyBaHe, M3CIENBAHE, aHAIU3 W BHEAPSBAHE HA TEXHOJIOTMYHM DPELICHHS
BOJICIM JI0 MOJOOpsiBaHE HAa TOPUBHUS IPOLEC U TapaHTUPAHE HA HHCKOEMHUCHOHHO a30THO
ropeHe. 3a pealM3upaHe Ha MOCTaBeHaTa Lel 1iell € pa3paboTeHa OJIOK cxema 3a U3Cie/lBaHe U
peayiM3anMsi KOATO BKJIIOYBA: HAYallHU YCJIOBUA — OOEKT Ha W3CIE[BaHEe, EHEeprueH
napreseparop tun EIT 670/140 (I1-62); usuckBanus KbM 0O€KTa — yCTOMYMB U €(EKTHBEH
TOPUBEH TNPOLEC M HUCKOEMHCHOHHO TOpPEHE; METOAM Ha H3CIENBAaHE - IMPOBEXKIAHE Ha
HaTypHU W3NUTaHMS, Ch3JaBaHe Ha (u3nueH W LU(POB MOAEN M Habels3BaHE HA MEPKH;
KOHCTPYKTUBHM HW3MEHEHUS II0 — CelapaTop, IpPaxOKOHLEHTpPAaTop, TOpUBHU ypeaow,
BB3JyXOBOJM M IIE€IIHA KaMepa; OTYUTAHE HA PE3YJNTATUTE OT U3CICABAHUATA U OLICHKA Ha
peanu3upaHaTa peKOHCTPYKIHUS Ha maporeHeparopu [1-62.

4.XapakTepucTHKa Ha €CTECTBOTO M OLICHKA HA JOCTOBEPHOCTTa Ha
MaTepHuasa, BbPXy KOWTO ce rpaJiiT NPHHOCHTE HA THCEPTALMOHHUS TPYA

JlucepTalluoHHUsL TpyA € pa3paboTeH B Kart. ,,TorioeHepreTuka U sapeHa eHepreTHKa‘
10J1 HAYYHOTO PBbKOBOJCTBA Ha Mpod. aA-p uHxK. Torbo Tores. TemaTukara Ha Tpyaa ChBIajJaA C
HAay4yHOTO HAaIpaBJICHHE HA KareApara, KOETO II0Ka3Ba Haiuyue Ha 0a3a, OHNUT U
IIPUEMCTBEHOCT B HAYYHUTE U3CIIEABaAHUS.

B rmaBa BTOpa ca mokazaHu OCOOEHOCTHUTE Ha eHepruiiHu maporeHeparopu EII
670/140 (I1-62) mamupamm ce B eKCIuioatamnusi B KomIuiekca ,,Mapuma M3tok“. TlogpoOHo ca
pasrieaHi IPOEKTHUTE MPaxXONpPUTOTBALIMTE CUCTEMU U TOPUBHUTE ypeAOu IMpH U3rapsHe
Ha OBJrapcKy JIMTHUTHU BBIJIMILA, KAKTO W TSIXHATa PEKOHCTPYKIUS 3a Pa3IMYHU MEPUOJIH.
HanpaBeHn e cpaBHUTENEH aHalIM3 HAa MEXJy IPOEKTHUTE U PEKOHCTPYHPAHHUTE TOPUBHU
ypenbu Ha komid. B Tpera rnaBa ca pasmiefaHu Bb3MOXKHOCTHTE Ha CBhBPEMEHHUTE
CUMYJAIJMOHHM MOJIeIM 3a pellaBaHe Ha u3cienoBaTesicku 3anaud. [lokazan e
cnenuanuzupanuss copryep ANSYS, pabGorem; mog WINDOWS ¢ BB3MOXHOCTH 3a
CUMYJIALIMOHHO MOJIEJIMpaHe Ha JIAMUHAPHU U TypOYJEHTHH MOTOLH, TOINIOOOMEH, KaKTO U B
ChbUETaHUE C JIONBJIHUTEIHM MOJEIM 3a MHOroga3zoBd IMOTOLM, TOPUBHH HOTOLM U Ap.. B
paboTara € U3BBPIIEHO MOJIETUPAHE 3a POPMHUPAHETO HA a30THU OKCHJIM B MELIHATA Kamepa Ha
eHepruiinu naporeneparopu EIl  670/140 (I1-62). M3nmoms3Banu ca TpU CTaHJIApPTHU
3aBHCHMOCTH 3a (JOpMUpPAHE U paslajaHe Ha a30THUTE OKCUIM — TEPMUYEH, Obp3 U ropuBeH.B
YeTBbpTa IJaBa ca IOKa3aHM MOJEIHHU H3CJIEIBAHUS Ha WHEPLMOHEH cernaparop,4yacT OT
npaxonpurorBamara cucrema Ha koriu [1-62 B ,,TEIl Mapunma M3tox 2 m na TEIL]
,,KouTypl'mo6an Mapuma M3tok 3. 3a TAx ca u3rpajgieHd W BaTuIUpaHd HUGPOBU MOJEITH Ha
BBIVIMLIEH cemnapaTop. M3BbpiieHOo € u MojenupaHe Ha MPaxoIlpoBOJ C IEHTPOOEkKEeH
npaxokoHueHTparop. [lera rinaBa e mocBeTeHa Ha MOJENIHU U3cienBaHus Ha koren [1-62 mpu:
MIPOEKTHO CBHCTOSIHUE HAa FOpHUBHATa Kamepa Ha KOTeN; U3CIEeABaHMS C LeJ peaylupaHe Ha
a30THUTE OKCHUJIM; C IPEUIOKEHHS 3a MPOMSHA B OpraHU3alKATa Ha MOJaBaHus Bb3/IyX KaKTO
U KOHCTPYKTHBHM H3MEHEHHUS. AHaIM3HpaHU ca IOJIyYEHHUTE PE3yJITaTH OT HU3BBPLICHUTE
MOJIETTHU M3CJIe/IBaHMs Ha TelHaTa KaMepa. B miecra riaBa ca mpeyioKeHH KOHCTPYKTHUBHHU
n3MeHeHus Ha Kotiau tun [1-62 ¢ nen monoOpsiBaHe HAa FOPUBHUS INPOLIEC U FapaHTUpPaHE Ha
HUCKOEMHCHOHHO a30THO ropeHe. B cenma riaBa ca HampaBeHHM MOJENIHHU H3CIEABaHUS Ha



[PaxoNpUroTBsIaTa CUCTEMa U Ha Meu[HaTa Kamepa Ha korten tum [1-62 cien u3BBpLICHU
KOHCTPYKTMBHM HM3MEHEHMS, a B IJJaBa OCMa € M3BBPIICHA OLEHKAa Ha pealn3upaHaTa
pexkoHCTpykcuss Ha Korau Tun [1-62. W3nuranusta W aHamu3uTe Clel W3BbpIlIEHATa
PEKOHCTPYKIMS HAa KOTEJA [MOKAa3BaT Y€ BCUYKHA M3MEPEHU CTOMHOCTU Ha KOHLIEHTpALUsATa Ha
a30THU OKCHJIW M BBIJIEPOJACH OKCHUJl IOKPUBAT TapaHIIMOHHUTE HW3MCKBAaHUS KAaKTO H
M3HMCKBAHUATA 32 HOPMHU 3a omycTuMu emucuu rnocrasenu ot PMOOCB.

S.JIpuHocH Ha AUCEPTALMOHHUSA TPYA
5.1. ITo oOGpa3oBaresiHaTa cTENEH

JIOKTOpaHTHT € H3IIBIHWI WHIUBUIYyAIHHS Y4eOCH IUIaH KaTo € TMOJOXKWUJI YCIEIIHO
BCUYKH HW3NUTH: JOKTOPAHTCKM MHUHHMYM, TE€OPUS HA HWHXCHEPHUAT EKCHEPUMEHT |
AaHTJIMACKK e3WK. BBb3 ocHOBa Ha pa3pabOTEHUSAT MJUCEPTANMOHEH TPYyHA, OT YCIEIIHO
MOJIOXKEHUTE U3IUTHU, OT y4eOHO-MperoaBaTeickaTa U OpraHu3alloHHa AEWHOCT B o0yacTTa
Ha TOIUIOCHEPTUMHUTE TEXHOJOTMU CYUTAM, Y€ JOKTOPAHTHT € HW3IIBIHWUJ HU3UCKBAHUSATA
OTHOCHO 00pa30BaTEJIHUTE LIEJIH.

5.2. I1o Hay4yHaTAa CTeNneH

[IpuHocuTe B AMCEPTALIMOHHUAT TPYyH ca KiacuuUUpaHH OT aBTopa Karo Hay4dHO-
NpWIOKHU — 4 Op. M MHXKEHEPHO-IPWJIOXKHU — 2 Op.. Te HambJIHO CHOTBETCTBAT Ha
IocTaBeHaTa LeJl U Ha 3aJjauyuTe 3a HeWHOTO peanusupane. [Ipuemam npereHuuuTe Ha aBTOpA
3a IOCOYEHUTE IPUHOCH.

6. Ilpenenka Ha MyOJHKALMHUTE 10 JMCEPTANMOHHUA TPYA

[To mokxTopaHTypara ca myOJUKyBaHU 00mIO 6 Op. HAYYHU MyOJUKAIIMU OT KOUTO 2 Op.
CaMOCTOSITEJIHM a OCTaHAJIUTe B ChaBTOPCTBO. Te ca m3Hecenn Ha Hayunu Kondepenuuu c
MexayHapoaHo ydactue Ha EM® kem TVY-Codus u ormewatanu B [omumHuk Ha
VuuBepcurera. Hayunure mnyOnukanuu 10 JAUCEPTALIMOHHUS TPYyJ CBOTBETCTBAT Ha
ChJIbP’KaHUETO MY.

7.M3m0.13BaHe HA pe3yJITaTUTE OT JMCEPTALMOHHMSA TPYA B HAy4YHATa

H ConUa/IHA MPAKTHKA

N3nos3BaHuTe METOMKY U NOJIYYEHUTE PE3YNTATH B JUCEPTALMOHHUAT TPYJ MOrar aa
Ce M3IMOJI3BAT 3a: 00yueHHe Ha CTYACHTH B podecronanno HanpasieHue 5.4 ,,Enepreruka”, u
OT MHKCHCPHO-TCXHUYCCKHU CIICHUATIUCTHU pa6OTeHII/I B CUCTEMAaTa Ha CHCPreTUKara. HpI/I3HaTI/I
ca 2 Op. Ilonesnu Mogenu: Nel963/02.10.2014 r. ornewaran B Oc¢uumanen bronerun nHa
nateHTHO BemoMcTBO Op. 9/30.09.2014 roxa., ctp. 50-51 u Ne 2643/06.07.2017 r. otnevyarad B
Odunuanen bronernn Ha marentHo BenomctBo 6/30.06.2017 roa., ctp.71.

8.0nenka Ha aBropedepara

[IpencraBenusT aBTopedepar Ha AHMcepTanys 3a MOJTy4aBaHEe Ha oOpa3oBaTellHA H
Hay4Ha creneH “Jlokrop” € B 00em Ha 32 cTpaHHUIM ¢ HEOOXOAUMH TaOIUIM, AMArpaMu U
GUTYypu KOUTO OTTOBApsAT Ha TE3W IpPEJCTaBEeHU B auceprarusaTa. OTpa3eHu ca Imenrta u



IIOCTaB€HUTE 3agadyd, KaKTO H IIOJIyYE€HUTE IIPUHOCH. ABTOpe(bepaT'BT OTroBaps Ha
H3HUCKBAaHMATA 32 HETOBOTO O(I)OpMSIHe.

9.3ak/r049eHue C SICHA IIOJIOKMTEJ/IHA HJIH OTpHLATeJHA OIEeHKAa Ha
AHCEPTALMOHHHSA TPYA.

lIpencrasenusr quceprannonen Tpyx e pa3pabOTeH Ha BHCOKO HHBO 4pe3 M3IOJ3BaHE Ha
CbBPCMCHHHM METOAM Ha wuscienBaHe. Tolt oTroBaps Ha wm3uckBammsra Ha 3PACPE n
IIpaBunHmKa 3a HErOBOTO HPUIIOKEHHE. Hasam I[TOJIOXKUTEJIHA onenka Ha paspaboTenus
AUCEPTALOHCH TPyl M CUYHTaM 3a OCHOBATENHO [a NIPEI0KA Mar. HHK. Bopucnas Jlro6eH0B
AHrenoB Ja mpunobue  06pasoBaTeNHa Hay4Ha cTeneH ,,JJoktop“ B 06macT Ha BHCIIE
o6pasopanme 5. TexHMYECKH HayKH, Npo(eCHOHATHO HampaBlicHHE 5.4. »EHepretuka” 1o
AOKTOpCKa porpama ,, Enepronpeo6pasysamy TeXHOIOIUY U CHCTEME.

Hara: 14.04.2021 . Hsrotewui:
rp. [InoBnus /mpod. a-p unx. I'. Beiues /
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STATEMENT

on a dissertation for obtaining an educational and scientific degree "Doctor" in scientific
area 5. Technical sciences, in professional field: 5.4 Power Engineering, Specialty "Energy
conversion technologies and systems"
Author of the dissertation: Dipl. Eng. Borislav Lyubenov Angelov
Dissertation topic: ,,Investigation of the influence of various factors on the combustion process
in power steam generators burning coal”
Statement prepared by: Professor Dr. Eng. Georgi Ivanov Valchev

1. Relevance of the problem developed in the dissertation in scientific

and scientific-applied terms

The dissertation presented for statement is relevant, as it examines the influence of various
factors on the combustion process in power steam generators burning Bulgarian lignite coal.
Bulgaria is poor in fossil fuels (solid, liquid and gaseous), so it is forced to use low-quality
coal. The products of combustion released into the environment also contain the main
pollutants: sulfur and nitrogen oxides, carbon monoxide, coal and ash dust, organic solids, etc .
The legal framework in Bulgaria and international agreements require compliance with
regulations for its protection. I believe that the burning of Bulgarian coal will continue in the
future, which confirms the need for the investigations described in the dissertation.

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

The dissertation is formed on 206 standard typewritten pages, including figures, tables,
appendices and literature from 158 literary sources, 47 of them are in Cyrillic, and 12 are
normative. The presented material is formed in eight separate chapters, which are connected in
a logical sequence. All this, as well as the detailed presentation of the topicality of the problem,
gives me reason to believe that the PhD student knows the modern investigations, as well as the
legal framework related to the developed dissertation.

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

The purpose of the dissertation is to investigate the influence of various factors on the
combustion process in power steam generators burning coal. To achieve this purpose, the
influence of different constructions of combustion chambers, combustion systems and coal dust
preparation systems on the combustion process in power steam generators burning Bulgarian
lignite coal from the Maritsa East basin has been investigated. Research, investigation, analysis
and implementation of technological solutions leading to the improvement of the combustion
process and ensuring low-emission nitrogen combustion have been carried out. In order to
achieve the set goal, a block diagram for investigation and implementation has been developed,



which includes: initial conditions - object of investigation, power steam generator type EP
670/140 (P-62); object requirements - sustainable and efficient combustion process and low
emission combustion; investigation methods - conducting in-situ tests, creating a physical and
numerical models and identifying measures; structural changes in — coal separator, dust
concentrator, combustion systems, air ducts and combustion chamber; reporting the results of
the investigation and evaluation of the realized reconstruction of steam generators P-62.

4. Characteristics of the nature and assessment of the authenticity of the
material on which the contributions of the dissertation are built

The dissertation is developed in “Thermal and Nuclear Power Engineering” Department
under the scientific guidance of Prof. Dr. Eng. Totyo Totev. The topic of the work coincides
with the scientific direction of the department, which shows the presence of base, experience
and continuity in scientific investigations.

Chapter two shows the features of power steam generators EP 670/140 (P-62) in
operation in the complex "Maritsa East". The design coal preparation systems and combustion
systems for combustion of Bulgarian lignite coal, as well as their reconstruction for different
periods are considered in detail. A comparative analysis of the design and reconstruction of
boiler combustion systems has been made. The third chapter discusses the possibilities of
modern simulation models for solving investigation problems. The specialized software
ANSYS, working under WINDOWS with possibilities for simulation modeling of laminar and
turbulent flows, heat exchange, as well as in combination with additional models for
multiphase flows, fuel flows, etc. is shown. The dissertation describes modeling for the
formation of nitrogen oxides in the combustion chamber of power steam generators EP 670/140
(P-62). Three standard dependences are used for the formation and decomposition of nitrogen
oxides - thermal, fast and combustible. The fourth chapter shows model investigations of an
inertial separator, part of the coal preparation system of boilers P-62 in TPP Maritsa East 2 and
TPP ContourGlobal Maritsa East 3. Numerical models of a coal separator have been built and
validated for them. Modeling of a pulverized coal duct with a centrifugal dust concentrator was
also performed. Chapter five is devoted to model investigations of the boiler P-62 in: design
condition of the combustion chamber of the boiler; investigation to reduce nitrogen oxides;
with proposals for changes in the organization of the supplied air as well as structural changes.
The results obtained from the performed model studies of the combustion chamber are
analyzed. In the sixth chapter, structural changes of P-62 type boilers are proposed in order to
improve the combustion process and guarantee low-emission nitrogen combustion. In the
seventh chapter model investigations of the coal preparation system and the combustion
chamber of a boiler type P-62 are made after structural changes, and in chapter eight an
assessment of the realized reconstruction of boilers type P-62 is performed. Tests and analyzes
after the reconstruction of the boiler show that all measured values of the concentration of
nitrogen oxides and carbon monoxide cover the warranty requirements as well as the
requirements for emission limit values set by authorities.



5. Contributions of the dissertation

5.1. Educational contributions

The PhD student has completed the individual curriculum by successfully passing all
exams: doctoral minimum, theory of engineering experiment and English. Based on the
developed dissertation, from the successfully passed exams, from the teaching and
organizational activity in the field of thermal power technologies, I believe that the PhD student
has fulfilled the requirements regarding the educational goals.

5.2. Scientific degree contributions

The contributions in the dissertation are classified by the author as scientific-applied - 4 pcs.
and engineering-applied - 2 pcs. They fully correspond to the set goal and the tasks for its
realization. I accept the author's claims for these contributions.

6. Evaluation of publications related to dissertation

A total of 6 scientific publications have been published on doctoral studies, for 2 of which
the PhD student is the sole author and the rest are co-authored. They were presented at
international scientific conference of the Faculty of Power Engineering and Power Machines -
at TU-Sofia and published in the Yearbook of the University. The scientific publications on the
dissertation correspond to its content.

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

The methods used and the results obtained in the dissertation can be used for: training of
students in the professional field 5.4 " Power Engineering", and by engineering and technical
specialists working in the system area of power engineering. Two utility models are registered:
No 1963 /02.10.2014 printed in the Official Bulletin of the Patent Office no. 9 / 30.09.2014, p.
50-51 and No 2643 / 06.07.2017 printed in the Official Bulletin of the Patent Office 6 /
30.06.2017, p.71.

8. Assessment of the compliance of the dissertation abstract

The presented abstract of a dissertation for obtaining an educational and scientific
degree "Doctor" is in the volume of 32 pages with the necessary tables, diagrams and
figures that correspond to those presented in the dissertation. The goal and the set tasks are
reflected, as well as the received contributions. The dissertation abstract meets the
requirements for its design.

9. Conclusion with a clear positive or negative assessment of the
dissertation.

The presented dissertation is developed at a high level using modern investigation

methods. It meets the requirements of Law and the Regulations for its application. I give a

POSITIVE assessment of the developed dissertation and I consider it reasonable to propose
Dipl. Eng. Borislav Lyubenov Angelov to acquire educational and scientific degree "Doctor" in



scientific area 5. Technical sciences, professional field 5.4. " Power Engineering" in the PhD
program "Energy Conversion Technologies and Systems".

Date: 14.04.2021 Statement prepared by:
Plovdiv / Professor Dr. Eng. G. Valchev/
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