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C KaHAWJAAT: TJ. ac. A-p uiK. bopucias Murtkos Urnaros, TY - Codust

UsieH Ha HAyYHOTO JXYpPH 1O nporeaypara: npod. a1-p nwk. Huna SIakosa [lenkoa, XTMY

1. OO0ma xapakTepUCTHKA HA HAYYHO-M3CJIe0BATEICKATA M HAYYHO-NPUJIOKHATA
AeHHOCT HA KaHAUJAaTa

W3cnenoBarenckara AeMHOCT Ha 1. ac. 1-p uHXK. bopucinas Murtkos UruatoB e B obnactra Ha
CUCTEMH C BHCOKA C€HEpruiiHa HWHTEH3UBHOCT, BKIOuBalmld mnaporenepatopu B TELL,
BHCOKOTEMIIEpPAaTypHH TOTUIMHHM arperaTd M TEXHOJIOTMH B WHAycTpusara. [loBuinaBaHero Ha
eHepruitHaTa, eKoJIOTHuHa €(PEKTUBHOCT U HAJISKIHOCTTA HA TE3W CHCTEMH € aKTyaJlHa TeMaTHKa B
ceetoBeH Mamabd. Kanmunarer pabotu mo Te3u mpodiemu ot 2007r. KaTo JOKTOPAHT, aCUCTEHT,
CTaplIM U TJaBEH acCUCTEHT B Kareapa ToruioeHepreTuka u sapeHa enepreruka npu TY-Codus. Ilo
BpEME Ha JIOKTOpPAHTypaTa yCBOsSIBA TEXHHUKUTE 32 YHUCIEHO MOJECIMPAHE HA NMPEHOCHU U TOPUBHU
MpoIleCH B TMApOreHepaTopuTe upe3 MeTona Ha KpaiiHute obOemu. CbeTaBs, Baluaupa U
YCBBBPILICHCTBA MOJIEJIA HA TE€3U MPOLECH, U TH ITpUjlara 3a YMCJIEHO U3CJIEABAHE HA arperaTute npu
KOHCTPYKTUBHHU U PEKUMHHU M3MEHEHHs. B pe3ynrar Ha cepuu OT HATYypHHU, MOAEITHU U OalaHCOBU
W3CNeBaHMUS ca TMPEAJIOKEHW TMOJ0OpeHUsT Ha TOPUBHHU CHUCTEMH Ha TMAapOTEHEpaTOpUTe U
TEXHOJIOTUUTE 3a TMOArOTOBKA Ha IMPaxOBO TOPMBO B OCHOBHHU 3a CTpaHaTa BBIJUIIHU
enekTpolueHTpanu. [IpeanoxkeHn ca U KOHCTPYKTHUBHU pEUIeHUs 3a MOoJ00peHus B CEPOOUYMCTBAIIN
WHCTaJalli1, COJ0-PEreHEPATUBEH KOTEI, BapO-pEreHepaTuBHa Ielll, TEXHOJIOTHUHU 3a OJATOTOBKA Ha
nobaBpuHa Boga B TEL[. JIBe OT KOHCTPYKTUBHUTE NPEUIOKEHHsS 32 MPOMEHH B TOPUBHHUTE
WHCTAJAIMd 32 €KOJIOTOChOOpa3HO u3rapsiHe Ha JIMTHUTHU BBIVIMINA B TapOreHEpaTopu ca
pETUCTPUPAHH KATO MOJIE3HH MOJIEIIH.

W3cnenoBarenckara AeHOCcT Ha ri. ac. bopucinaB UrHatoB € mpoBexjgaHa MapajenHo C
Y4aCTHUETO MYy KaTO PBKOBOJAUTEN B €OUH MPOEKT U M3mbiaHuTed B 101 10oroBopum M MpoekTu c
HallMOHATHU (GUPMH U opraHu3zanmuu U 19 goroBopa ¢ MeXIyHapoaHu (GUPMHU. Y CHENTHOTO
V3MBJIHCHUE Ha JIOTOBOPEHHUTE NEWHOCTH W TPHIOKEHHUETO HAa HAYYHHTE HJCH B TMpPaKTHKaTa €
yIIOCTOBEPEHO ChC 7 peepeHITnu OT OBIATAPCKU U UYKIECTPAHHU OPTaHU3AIIHH.

Pesynratu oT u3cnenoBaTenckara ASMHOCT Ha KaHAMJATa ca MyOJUKyBaHU B €lHA MOHOTpadus
Ha TeMa “EQeKTUBHOCTHU M €KOJIOTUYHU MOKa3aTeNln MpU eKcIuioaTanusaTa Ha koten [1 62 usrapsi

HUCKOKA4YeCTBEHHU JIMTHUTHH BBITMINA 0T Oaceiina "Mapuna M3tok, ceappkama pesynarata ot 10
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HayyHH nmyOnukanuu u 30 myOauKauy U3BbH T€3U OT MOHOTpapUIHMS TPYA. 2 OT MyOIuKaIMuTe ca
B cliicaHusi, pepepupanu U MHACKCUPAHU B CBETOBHOM3BECTHU 0a3M TaHHU C HayYHa HHQOpMAIIHS a
OCTAaHAJIUTE — B OBJTapCKU CIHUCAHMUS C HAYYHO PELEH3UPAHE WU B PEIAKTUPAHH KOJIEKTUBHU
TOMOBeE. 20p. ca caMOCTOATEIHH, B 5 Op. KAaHIUJATHT € Ha IbPBO MSACTO, B 13 Op. - HAa BTOPO MSCTO.
YcranoBenu ca 21 nurara Ha HAy4YHU TPYAOBE Ha KaHIUAATA.

[IpencraBeHuTe Marepuaid 10 KOHKypca ca OCHOBaHME 3a OXapakTepu3MpaHe Ha
M3CIIeIOBATEICKaTa JEHHOCT Ha KaHAuJaTa Karo YCIENIHAa U ,,Hay4HO-NPUIIOKHA“. Todkure 110
nokazatenu A u B ca mocrarhunm, a Te3u mo nokazarenu I, /I u E HaaXBbpAAT MUHMMAaJIHUTE
M3UCKBaHMUS 3a KaHAWJATUTE 3a JOUEHT B lIpaBMiHMK 3a ycloBUsITa M pela 3a 3aeMaHe Ha
akajeMu4Hu JbpxHocTH B TY-Codus.

2. OueHka HA MeJArornyecKaTa MoAroToBKAa M JIEiHOCT HA KAHIUIATa

J-p UrnaroB e mpernojaBates B Kareapa [oMIoeHEPreTUKA U siApeHa eHepreTrka npu TY-
Codus ot 2008r. Bomu mekmuu 1mo 2 OCHOBHHM JUCHHUIUIMHU 33 MarucThbpcKa CIHEIUaTHOCT
TomnoenepreTika, M ynpaxHeHHs, W MPOEKT mo obmo 11 mucrummman B nepuona 2008-2020r.
PvkoBonuten € Ha 41 ycremrHo 3alIUTWIN JAUIUIOMAHTH M € ChbPHKOBOJIWUTEN HA €IUH JIOKTOPAHT.
PbkoBonuTENn € Ha CTYAEHTCKM CTaXoBe B KoMIUIeKC ,,Mapuma — M3tok*“ Ot 3armaBusita Ha
JTUTUIOMHUTE pabOTH M Ha JUCEPTAMOHHUS TPYA, pa3paboTBaH Mo pbKOBOACTBOTO HA KaHIUAATA, U
oT cnenu(dukara Ha CTAKOBETE € BUAHO, Y€ TJ. ac. MIrHaToB yCHEmIHO Mpuiiara pesyiTaTUTe OT
u3cieaoBareickaTa cu JAEMHOCT B ydyeOHaTa paboTa M mpefaBa YCBOCHHUTE 3HAHMUS Ha MIIaJUTE
cnenuanucty ToBa e MOJOKUTENIEH aTecTar 3a NeJarorunueckara JeMHOCT Ha KaH/Au/1aTa.

3. OCHOBHHM HAYYHU U HAYYHO-NPUJI0KHU MPUHOCH

CuurtaM, 4Ye WHOBATMBHHUTE KOHIEMIMU M TEXHUYECKH pEUIeHUs 3a MoA0OpsSBaHE Ha
EHepruifHaTa W eKOJIOTMYHAaTa €(EeKTUBHOCT HAa TOPUBHM, NPAXOMPHUTOTBAIIH, CEPOOUYMCTBAIIU
CUCTEMH BHB BBIVIMIIHHU E€IEKTPOIICHTPAIH, pa3paboTeHN OT KaHAMJaTa Ha 0a3aTa Ha BaJUAUPAHU
MaTeMaTUYHU MOJENH 32 YHMCIIEHO M3CIEBAaHE Ha CJIOKHUTE MPOIECH B TE€3U CHCTEMH, Ca HAy4YHO-
MIPUIIOKHU TTPUHOCH.

Kato mHxeHepHO-TIPIIIOKHU MPUHOCU CH TIO3BOJISIBAM Ja OXapaKTepu3upaMm pa3pabOTeHUTE
MpeIoKeHus 3a mof00peHusl Ha e()eKTUBHOCTTA Ha MHCTANIAllMKU 3a MOJATOTOBKA Ha 100aBbUHA BOJIA
B TEL 1 Ha TOTUIMHHM arperaty B XapTUEHO-11eJTYJIO3HU MPOU3BOJICTBA.

[Tonynsapu3upaHeTo U JEMOHCTPUPAHETO HA MPHUIIOKUMOCTTA HA METOJUKA 33 MPOBEXKJIAaHE
Ha OallaHCOBM W3MUTaHHWA Ha eHepruitHu Kotiau 1no crapmapt bJIC EN 12952-15 ca npumoxHu

MIPUHOCHU C YCTOWYMB 00pa3oBaTeieH XapaKkTep.



4. 3HAYMMOCT HA NPHHOCHUTE 32 HAYKATA U NPAKTHKATA

3HauMMOCTTa Ha IPUHOCUTE Ha TJl. ac. bopucnas UrHatoB 3a HayuyHUTE MU3CIIECABAHUS U
MpaKTHUKaTa B 00J1aCTTa Ha EHepreTUKaTa € BUAHA OT JOJHUTE (PaKTH.

- KanaumparsT noka3Ba yClENIHOTO MpUIaraHe Ha U3UMCIUTEIHUTE XUAPOJMHAMUKA U
TOILUIOOOMEH IpHU aHAIM3 U IMOA0OpsBaHE Ha CIIOKHUTE TOIUIOOOMEHHH, MAacOOOMEHHH, U
TOPUBHM TIpolecd B TypOyleHTHarta, MHoro)asHa ¥ MHOTOKOMIIOHEHTHAa cpeaa Ha
MPaxONpPUrOTBAIIM CHCTEMH, TOPUBHH CHCTEMH U Tra3oBara cpeJa B CHEprHifHH
naporeHepaTopy. Pesynrature B TOBa HalpaBJieHUE Ca OCHOBA 3a IPUJIaraHe Ha CIIOMEHATUTE
CbBPEMEHHU METOJU IpU 00CIIeIBaHUSA U IPOEKTHA JCHHOCT B €HepreTuKara.

- Hayuno-uscnenmoBarenckara  AeWHOCT  Ha  KaHaugara  peduextupa B
mperojiaBaTeNickaTa My paboTa B TIOCOKa OCHBPEMEHSBaHE Ha YYEOHUTE NPOTrpaMu H
u3cienoBaresnickara 0a3a B Karenpara. ToBa € rapaHuMs 3a YCTOMYMBO pa3BUTHE B
00pa30BaHUETO U 00YYEHHETO Ha OBACIIUTE CHEPTETULIH.

5. Kpurnunm 6ejie:KKu U PenopbLKH

B npexacrasenure ot ri. ac. bopucnas UraatoB HayuyHH TpyIOBE MMa HAKOU HECHIECTBEHU
TEXHUYECKH TPELIKU U HETOYHOCTH OT PEAAKIIMOHHO €CTECTBO, KOMTO ChM CIIOAEIMIIA C KaHIUaaTa.
Te He omanoBakaBaT IIOCTUIHATUTE OT HEro pe3yiaTaTd B Hay4dHO-M3Cle[OBaTelcKaTa |
MPEIoaBaTesCcKaTa IeMHOCT.

[To3BossiBaM cH J1a IpenopbyuaM yChbBBPIICHCTBAHE HA Pa3pabOTEHUTE MOJEIN HAa TOPUBHUTE
U MIPEHOCHUTE MPOLIECH B MApOTeHEPaTOPUTE MO OTHOUICHHWE HA paJUallMOHHUS TOIIOOOMEH MEX1y
B3aMMHO BIKJAIMTE C€ BBTPEIIHU IOBBPXHOCTH M TpaHWYHUTE YycioBus. IIpermopbuBam u
pasmmpsiBaHe Ha MyOJMKAIlMOHHATA JEHHOCT B IMOCOKA MyOJIMKyBaHEe B MPECTIDKHU UYKICCTPAHHU

CIIUCAHUA — B TAX HAYYHU W3CIICJIBAHUS C MIPUJIOKEH XapaKTep C€ Bb3MpUeMaT MHOTO J100pe.

3aki0oueHune

[IpenonaBaTenckara, Hay4HOW3CIEAOBaTelICKaTa M IMMyONWKAallMOHHATa JEHHOCT Ha
KaHJAWJaTa TOKPUBAa M HAIAXBBPJsS MUHUMAJHUTE M3WCKBAHUS 3a 3a€MaHe Ha aKkaJeMUYHaTa
JUTE)KHOCT ,,JlonienT” cbriacHo 3PAC Ha P bwarapust u IlpaBuiiHuK 3a yclioBHSTa U pena 3a
3aeMaHe Ha akaaeMuyHu ibxkHOcTH B TY—-Codusa. Bp3 ocHoBa Ha TOBa, Hamupam 3a
OCHOBATEJIHO Ja TMpeioka Ti. ac. JI-p uHX. bopucna MwutkoB WrnatoB pa 3aeme
aKkaJeMuYHaTa JAIBXHOCT ,JloneHT B mpodecronanHo HampasieHue 5.4. EHepreruka,

cneruaaHocT EHepronpeoOpasyBaiy TEXHOIOTUH U CUCTEMH .

02.03.2021r. M3roTBUI CTAHOBUILIETO: .. ..ccvvvenen.....

/Mpod. n-p umxk. H. [Tenkosa/
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OPINION

Concerning a competition for awarding the academic position of “Associate Professor” in
professional field 5.4 Energetics; specialty Energy conversion technologies and systems,
officially announced in State gazette, issue 100 from 24.11.2020
Candidate: chief assistant professor PhD Borislav Mitkov Ignatov, TU-Sofia

A member of the scientific jury: prof. PhD eng. Nina Yankova Penkova, UCTM, Sofia

1. General characteristics of the research and applied research activities of the candidate
The research activity of chief assistant professor Borislav Mitkov Ignatov, PhD, is in the field of
high-energy intensive systems, including steam generators in thermal power plants, high temperature
heat units and technologies in industry. Increasing the energy, environmental efficiency and
reliability of these systems is a topical issue worldwide. The candidate has been working on these
issues since 2007 as a doctoral student, assistant, senior and chief assistant in the Department of Heat
and Nuclear Energy at TU-Sofia. During his doctoral studies, he mastered the techniques for
numerical simulation of transport phenomena and combustion processes in steam generators using
the finite volume method. The candidate developed, validated and improved models of these
processes, and applied them to numerical study of aggregates at design and regime changes.
Improvements of fuel systems of steam generators and technologies for preparation of powder fuel in
the country's main coal-fired power plants have been proposed as results of in city measurements,
model and balance studies. Constructive solutions for improvements in sulfur treatment plants, soda-
regenerative boiler, lime-regenerative furnace, technologies for preparation of additional water in
TPP are also proposed. Two of the constructive proposals for changes in the combustion plants for
ecological combustion of lignite coal in steam generators have been registered as utility models.

The research activity of chief assistant professor Borislav Ignatov was conducted in parallel
with his participation as a manager in one project, and as a contractor in 101 contracts and projects
with national companies and organizations and 19 contracts with international companies. The
successful implementation of the agreed activities and the application of scientific ideas in practice is
certified by seven references from Bulgarian and foreign organizations.

The results of the candidate's research are published in a monograph on "Efficiency and
environmental performance of the boiler IT 62 burning low quality lignite coal from Maritsa East
pool" (containing results from 10 scientific publications) and 30 publications outside the monograph.
Two of the publications are in journals, referred and indexed in world-famous databases with
scientific information and the rest - in Bulgarian journals with scientific review or in edited collective

volumes. PhD B. Ignatov is the only author of two publications, first author of five publications and
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the second one of 13 in number. Twenty-one citations of the candidate’s scientific papers have been
established.

The materials presented in the competition are grounds for characterizing the research activity
of the candidate as successful and “scientific-applied”. The points on indicators A and B are
sufficient, and those on indicators D, E and E exceed the minimum requirements for candidates for
associate professors in the Regulations on the terms and conditions for holding academic positions at
TU-Sofia.

2. Assessment of the educational training and activities of the applicant

PhD. Ignatov has been a lecturer at the Department of Thermal and Nuclear Energetics at
Technical University of Sofia since 2008. He gives lectures in two main disciplines for the master
students of Thermal Power Engineering, and exercises, and a project in 11 disciplines in the period
2008-2020. He is the supervisor of 41 successfully defended graduates, a co-supervisor of 1 doctoral
student and a head of student internships in the complex "Maritsa - East". It is obvious from the titles
of the diploma theses and the dissertation work that PhD Ignatov successfully applies the results of
his research activity in the academic work and transmits the acquired knowledge to the young
specialists. This is a positive proof for the pedagogical activity of the candidate.

3. Main scientific and applied scientific contributions

| believe that the innovative concepts and technical solutions for improving the energy and
environmental efficiency of fuel, dust, desulphurization systems in coal-fired power plants,
developed by the applicant based on validated mathematical models for numerical study of complex
processes in these systems, are scientific and applied contributions.

In my opinion, the developed proposals for improving the efficiency of installations for
preparation of additional water in thermal power plants and heat units in the paper industry are
engineering and applied contributions.

The popularization and demonstration of the applicability of the methodology for conducting
balance tests of energy boilers according to the standard BDS EN 12952-15 are applied contributions
of sustainable educational nature.

4. Significance of contributions to science and practice
The significance of the contributions of chief assistant professor Borislav Ignatov for the research
and the practice in the field of energetics is evident from the facts below.

v' The candidate proved the successful application of the computational hydrodynamics and
heat transfer in the analysis and improvement of complex heat exchange, mass transfer, and
combustion processes in the turbulent, multiphase, multicomponent domain of dust preparation

systems, fuel systems and gas environment in energy steam generators. The results in this direction



are the basis for the application of the mentioned modern methods in surveys and project activities in
the energy sector.

v The research activity of the candidate is reflected in his teaching work in the direction of
updating the courses and the research base in the department. This is a guarantee for sustainable
development in the education and training of future energy professionals.

5. Critical remarks and recommendations

Some insignificant technical errors and inaccuracies of an editorial nature are established
in scientific works, presented by chief assistant professor Borislav Ignatov that | have shared
with him. They do not underestimate the results achieved by him in research and teaching.

| would like to recommend the improvement of the developed models of the combustion
and transport phenomena in the steam generators in terms of the radiative heat exchange
between the internal surfaces, seeing each other, and the boundary conditions. | also recommend
expanding the publishing activity in the direction of publishing in foreign journals - applied

researches are very well received in them.

Conclusion

The teaching, research and publishing activities of the candidate cover and exceed the
minimum requirements for holding the academic position "Associate Professor" according to
the Laws of the Republic of Bulgaria and the Regulations on the terms and conditions for
holding academic positions at TU-Sofia. | confidently propose chief assistant professor
Borislav Ignatov Mitkov, PhD to be elected as an “Associate professor” in the field of
higher education 5. Technical Sciences, professional field 5.4. Energetics, specialty Energy

conversion technologies and systems.

02.03.2021r. Jury member: ...
/Prof. PhD N. Penkova/
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