PEHOHEH3UA

M0 KOHKYPC 32 3a€MaHe Ha aKaJieMUYHa JJIBXKHOCT ,,004eHn’’ 110
npodecuoHanHo Hanpasienue: 5.4 Enepreruxa
Hay4Ha creruaiHocT: EHepronpeoOpa3yBaiiiyu TEXHOJIOTHU U CUCTEMHU
o0siBeH B /1B 6p. Ne 100 ot 24.11.2020 .
C KaHAUJAT: IJ1. ac. A-p uHXK. bopucnas Mutkos Uruaros

Peuenszent: npod. a-p unx. Jumutsp Anrenos [lomnos

1. O61mm nmosoxkeHust U1 OMOrpaPuIHN TAHHU

I'n. ac. n-p unx. bopucnas UrnaroB e poxaex Ha 24.05.1978 r. B rp. CaHaHCcKu.
3aBbppmBa TY-Codus npe3 2005 r., cnenuanHoct “Toruo- W siipeHa eHepreTuka’.
3amuraBa aucepTanus (JIOKTOp HHXKEHep) Ha Tema '"M3cienBaHe Ha MpoOIECUTE B
MEIHUTE KaMepHU MPU U3rapsiHe Ha TBHPAM TOPUBA C PA3IMUYHU XAPAKTEPUCTHKU' Tpe3
2012 r. Ilpodecuonannara cu neitHoct 3amouBa B TY - Codus mpe3 2008 r kato
acucteHT, a or 2013 r. e TyIaBeH acUCTEHT KbM KaTeapa "TorioeHepreTuka U sapeHa
enepretuka®. [TosnaBam ri. ac. a-p UrnatoB ot npenu moseue oT 15 T., BKIIOYUTEIHO U
KaueCTBOTO MU Ha Hay4YeH PHbKOBOJMTEN Ha HETOBaTa JUIIJIOMHA padoTa.

Hacrosimuar xonkype e o0sBeH cbriaacHo pemeHue Ha @C Ha EM® Ne 9 ot
28.07.2020 r., B3eto mo npemnoxkenue Ha KC Ha karenpa "Toruioenepretuka u siapeHa
enepretuka“ ot 22.07.2020 r.. O6sBaTa 3a KoHKYypca e myonukyBana B JIB 6p. Ne 100 ot
24.11.2020 r. cwvrmacHo pemeHue Ne 9 Ha Axanemuunus chBeT Ha TY-Codus ot
28.10.2020 r.

2. O01m0 onucaHue HA MPeICTABEHUTE MATEPHAJIH

I'n. ac. n-p unx. bopucnaB WrnmatoB € mpeacTaBWwil 3a PELEH3UPAHE CIIECIHUTE
HAy4YHU TPYAOBE 1 UH(POPMAITMOHHA MAaTEPUAIIH:

e ABTOpedepar Ha qucepTanus 3a IpUChKIaHe Ha 00pa3oBaTesiHa U Hay4YHa CTENEH
,,JOKTOp* Ha TeMa "l3cienBaHe Ha MPOLECUTE B MELUIHUTE KaMEPU MPU U3TapsSHE
Ha TBBP/M TOPHUBA C PA3JINYHU XapaKTePUCTUKN";

e MonorpaduueH TpyA CbC 3ariaBue ,,,, EQEKTUBHOCTHU M €KOJIOTMYHH MOKa3aTeln
npu eKkcruloatanuara Ha KoTten [I-62 wu3rapsn] HUCKOKAYECTBEHU JIMTHUTHU
BBINIMINA OT Oaceiina ,,Mapwuma usztok*“‘, ISBN: 978-619-91543-2-8, 178 c1p.,
2020 r.. [IpeacraBenu ca u 10 Op. cTaTUM BKIIOYEHU B MOHOTpapUUHUS TPY;

o (CraTuu U JOKJIaJH, U3BbH BKIIOUEHUTE B MOHOTpaduuHus tpya — 30 Op.

e [lpu3sHaTu 3asBKU 3a CH3/1aJICHH MTOJIE3HU MOJIeTu — 2 0p.;

e CHOHUCHK Ha OTKPUTH LIUTHUPAHUS 110 CbOTBETHUTE MIOKA3aTENH;

e CrnpaBka 3a Xopapuyma Ha BOJEHUTE OT KaHIuJaTa JEKIIMOHHU KypCOBE U Jp.



['openocouennte HaydyHU TPYAOBE Ca U3BBH TE€3W CBBP3aHU C JAUCEpTALUITA Ha
KaHauaata. Te3um TpyAaoBe M HMHGOPMAIMOHHUTE MaTepUaid 3a JOMBIHUTEIHUTE
aKTUBHOCTH C€ OLICHSBAaT B HACTOAIIATAa PELEH3Usl 32 CbOTBETCTBUE C MUHUMAIHUTE
M3HCKBAHUS KbM KaHAuJaTUTE 3a 3aeMane Ha A/l ,,noueHt™, ceriacHo IIpunoxenue 1 Ha
[IpaBunHUK 32 yCIOBHSTA U pelia Ha 3a€MaHe Ha akaJeMU4yHU JUTbKHOCTU B TY-Codus
(axryanuzanust 26 nHoemBpu 2020 r.), B 4acTTa UM 3a TpoPeCcHOHAIHO HampaBieHue: 5.4
Enepreruka.

Iloxkazamen A. - MUHMUMaJIHO u3uckBaHe S50 T., HAUMWCIABAHW TPH HAJIWYUE Ha
mucepTanmoHeH Tpya 3a npupoomBane Ha OHC | JlokTop®™. KaHmumaThT NpUTEkKaBa
Hunioma 3a mpuaoduta OHC ,,moktop* Ne: TYC-EM® 81-HC1-006/16.07.2012r.m
m3nanena ot Texuudecku Yuupepcuter — Codusi, mpodecnoHaiHO HarpasieHue: 5.4.
Eneprernka, cnemuanHoct: EneprompeoOpasyBaiiyd TEXHOJOTHH W CHCTEMH, PECIL.
MMOKPHBa MUHUMAJTHOTO M3UCKBAHE 10 TO3H MOKa3aTel.

Ilokazamen B: - vMuHuManHo m3uckBaHe 100 T. HauWciIABaHM IIPU HAJIMYHE HA
nyonukyBaHa MoHorpadus. Kannumpatsr e nyOnuKyBan MoOHOTrpaduueH TPyl ChbC
3aryiaBue ,,,,E()eKTUBHOCTHU M €KOJOTMYHH IMOKa3aTeNu MpH eKCIUIoaTallusATa Ha KOTell
[1-62 wm3rapsn HUCKOKAYECTBEHU JUTHUTHU BBIIMINA OT OaceifHa ,,Mapuma u3TOK*“,
ISBN: 978-619-91543-2-8, 178 ctp., 2020 r. MoHorpadusita € HaTU4YHA B JIOKaTHATA
06aza manaum Ha HAIIWUJI, pecn. B koomepupaHata onjaiiH Oubnuorpadcka cuctema
COBISS.BG ¢ uaentuduxatop COBISS.BG-ID — 40574472. KannunatsT TOKpHUBA

MHWHHMAJIHOTO M3HUCKBAHC I10 TO3H ITIOKA3aTCII.

Ilokazamen I': - munuManuo usuckane 200 T., HAYUCISIBAaHU KaTO Cyma OT IMO/JI-
nokazarenu ot I'5 no I'11.

e 3a nox-nokasaren I'7 - HayuyHa NMyOJuKalMs B W3/aHUA, KOUTO ca pedepupaHu u

WHJIEKCUPAaHU B CBETOBHOM3BECTHHU 0a3u JaHHU C HaydyHa MH(OpMaIHs, KaHIUIATHT
€ TIPEJICTaBIII €JTHA ITyOIMKAIIUS C aBTOPHU U 3arjlaBHe:
T. Totev, B. Ignatov, Possible solutions for the reduction of carbon emissions during
operation of lignite power unit, E3S Web of Conferences 207, 02003 (2020),
PEPM"2020. doi.org/10.1051/e3sconf/202020702003. [Tyonukanusita € pedepupana
B CBETOBHOM3BECTHaTa 0a3a JaHHU C HayyHa WH(opMmanus SCOPUS. PereH3eHTHT
Hayucisaea 20 T. 3a Ta3u MyOJIUKaLKS;

e 3a mopa-mokasaren I8 - HaydyHU MyOJIMKAIMK B HepepepupaHU CIHCAHUS C HAYYHO
peleH3UpaHe WU B peJaKTUPAHU KOJEKTUBHU TPYAOBE, KaHIUJATHT € MPEeACTaBUI
o6mo 29 nmybnukanuu. B Ta3u Opolika ce BKIIOUYBAT: €HA CTaTUs B CI. ,,MeXxaHHKa
Ha MamuHute”, Tpu ctratuu B ,logumHuk Ha TY-Codusa“, emHa cratus B CII
,», L OTUTIOTEXHUKA™, JE€BETHAJEeCEeT JOKIaZa B COOPHUK C JOKJIaad OT NPOBEICHU
HayyHU KoHpepeHn Ha EM®, equn noknan B COOPHUK ¢ JOKJIAIU OT KOH(DepeHIus
rp. CiuBeH, ABa JOKjJaJa B COOpPHHUK C JOKJIaaAW OT KoHpepeHIuute ,,EHeprueH



bopyM“ u emuH [okNan u3HeceH npen koHdepenuus B I[lammopoBo. Taka
n30poeHuTe MyONMKAaIMK ca OTIEeYaTaHW B M3JlaHUs BKJIOYEeHU B HarnumoHamHUST
pedepeHTeH CNUChK HAa CBHBPEMEHHH OBJITapCcKd HAYYHU U3JIaHUA C HAy4YHO
peuensupane Ha HAIIWJ]. C taka m3OpoeHUTEe MyOIUKAIlMU KaHIWIATHT HaOHWpa
223,66 1. B cnimchka 1o moja-mokaszaren /'8 ¢ BKIIIOUEHA M CTaTHUS B CIHCAHHUETO
International Journal of Sciences: Basic and Applied Research, ¢ xoeto ce
npereHaupa 3a ome 6.67 T. I'openocoyeHoTo M3JaHHWE € HEACEH CTaTyT, IOHE 3a
pELEH3€EHTa.

OcBeH TOBa PCOCH3CHTHT HC IIPpHUCMA 34 HAy4YHaA HY6J'II/IKaI_II/ISI JOKJIazaa:

B. Ignatov, The influence of organized-air feeding on the processes in the burning
chamber of boilers units Ne 11 and Ne 12 at TPP “Matitza East 2”, Third international
Ph.D. course — Pamporovo U CBHOTBETHO He Haumciagsa 20 T. IO TO3H noA-1moKa3arTell.
HpI/I‘{I/IHaTa €, 4C TOBa € AOKJIad OT HIKOJIAa 3a JOKTOpPAaHTHU 4 HC OT Hay4Ha KOH(bepeHIJ;I/IH.

He 3aBucumo OT ropemnocoyeHUTe peayKUuu Mo mnokasared I KaHauaaTbT HalOupa
223,66 T. c KOETO TOKpHBAa MHHIMAJTHOTO M3WCKBAHE C U3JTUIIIBK.

Ilokazamen J[. - MuHUMaIHO u3KMCKBaHe 50 T., HAYKMCIABaHM KAaTO CyMa OT IOJ-
nokaszarenu ot D12 no D15.

e 3a mnox-nokazaren /12 - uuTUpaHUS WIM PELEH3UM B HAyYHU U3AaHUS,
pedepupaHd W UWHIAEKCUpPaHM B CBETOBHOM3BECTHM 0a3u JaHHM C Hay4dHa
uH(pOpMaLIUs UM B MOHOTpapuM U KOJEKTUBHU TOMOBE, KaHIAUJATHT € MPEACTaBUII
JBE IMTUPAHMUS HA JIBa HAy4YHU TpyJa. B 1gokazarercTBeHaTa 4acT ca IMOCOYCHH
oubnmorpadcky JaHHM 3a [UTHUpAIaTa MyOIUKaIUs U TpernpaTka KbM ChOTBETHATA
0a3a qaHHU. PerieH3eHThT HAaYKuCIIsIBa 10 To3u Kputepuit 20 T.;

e 3a mnoxa-mokazaten /13 uuTtHpaHus B MOHOTpauu W KOJEKTUBHH TOMOBE C
HAyYHO pelICH3WpaHe, KaHIUIAThT € mpeAcTaBun 22 uutupanus Ha 16 Tpyna. B
JoKa3aTeJCTBEHaTa 4YacT ca MOCOYeHM OuOnuorpadcky JaHHM 3a LMTHpAIlaTa
nyOiauKaluus U OTKbCH OT LMTHpanaTa myOJuKalus cbC CbOTBETHOTO pedepupane.
CoriacHo [IpaBuiHuKa 3a MOCOYEHUTE AKTUBHOCTHU CE HAYUCISABAT 66 T.

e 3a nog-nokasaren /{14 - nUTUpaHUSA WIN PELEH3UN B HepeQepupaHu CIHCAHUS C
HAy4YHO pelEeH3MpaHe KaHIUJAThT € NpeIcTaBuil & uuTUpaHus Ha 7 Tpyna . B
JoKa3zaTeJCTBEHaTa YacT ca MOCOYeHM Oubnuorpadcku JaHHM 3a LMUTHpAIIaTa
nyOJIMKalus U OTKbCH OT IMTHpAIIaTa MyOIuKaIus chC ChOTBETHOTO pedepupane.
Cwrinacho [IpaBuiHuKa 3a TOCOYEHUTE aKTUBHOCTHU C€ HAUMCsIBaT 16 T.

O6mo mo mokazaren /J kaHauaaThT Habupa 102 T., T.e. 3HAYUTETHO MOBEYE OT
M3UCKYEeMHUsI MUHUMAaJIEH OpOH.

Ilokazamen E: - IlpaBWIHHKBT HE IIOCOYBA, PECI. HE HM3HMCKBA ONIPEIECICH
MuHMMalieH Opoil Touku 3a AJl ,moueHt” . He 3aBucuMoO, OT TOBa KaHIWUJATHT €
MIPEJICTaBUJI aKTUBHOCTH 1O moji-oka3aten £26 - [IpusHaTa 3asBKa 3a MOJE3€H MOJEII,



MaTeHT WIM aBTOPCKO CBHJETENCTBO — 2 Opos. HM3mageHuTe cBUIETEICTBa 3a
perucTpaiys Ha MoJIe3HU MOJIEH ca oTnevyatanu B Odunuanuusa OroneTud Ha [laTeHTHO
BeIOMCTBO Ha PenyOmnuka bearapus.

Ilokazamen 7K. - munumanHo usuckBane 30 T., Ha 0a3ara Ha Xopapuyma Ha
BOJICHU JICKIIMH 32 MOCIEIHUTE TPU FOJAUHHU B OBITapCKU YHUBEPCUTETU U JpP., KaTO Ce
HayuciasiBa Mo 1 Touyka 3a BCEKHM NpoBeaeH JekiuoHeH yac. Cropea MpUiioKeHaTa
CIIpaBKa, KaHJAUJATHT e BOJEII] MIPEeno1aBaTe o JUCUUTUINHUATE
,EHepromnpeoOpa3yBally TEXHOJIOTUU U CUCTEeMH U ,,JIKOHOMHKA U MEHUKMBHT Ha
TELL", oT MarucTbpcKusi Kypc peI0BHO OOYyUEHHE I10 CIEIIHATHOCT ,, T OTUIOEHepreTHKa™,
U € BOJWJI JIEKIIMM € OOII XOpapuyM Ipe3 MocieaHuTe Tpu rogusu 2 x 60 x 3 = 360 u.
CrnpaBka Ha peleH3eHTa B Y4YEOHHTE IIJIJaHOBE Ha BCSKa OT CHOTBETHHUTE Y4eOHU
JTUCIUIUIMHYU TT0Ka3Ba, Y€ JICKIIMOHHUA XopapuyM e 30 yaca Ha yuyeOHa roaunHa. ToBa Mu
naBa ocHoBaHue Ja Hauucnsd 2 X 30 x 3 = 180 1. mo aHanu3upaHus mnokaszaresn. Bernpeku
Ta3| peayKuus n3uckBaneto Ha [IpaBuiiHNKa ce yIOBIETBOPSIBA MHOTOKPATHO.

OO010TO MM 3aKJIIOUYEHHE €, Y€ KaHAMAATHT IJI. ac. I-p MHXK. bopuciaB MutkoB
HNrnatoB mOKpuUBa CBC 3HAYUTEIHO IPEBULICHUE MUHUMAJIHUTE HalMOHAJIHU
M3HMCKBaHUs KbM KaHAMAATUTE 3a 3aeMaHe Ha A/l ,,noueHT", cbriaacHo [Ipunoxenue 1 Ha
[IpaBuHMK 32 yCIIOBUATA U pella Ha 3aeMaHe Ha akaJeMHYHU JUTbKHOCTH B TY-Codus
(axTyanuzauus 26 HoemBpu 2020 1.).

3. O0ma xapakTepuCTHKA HA HAYYHO-U3CJIeJ0BATEJICKATA U HAYYHO-TIPUJI0KHATA
JeHHOCT HA KAHIMIATA

HayuyHou3cnengoBaTtenckata W Hay4dHONpPUIIOKHATA JCHHOCT Ha KaHIuJaTa
ChOTBETCTBA Ha HayyHaTa CIIEIIUATHOCT Ha HACTOSIIIMS KOHKYPC:
wEHnepzonpeoopazysawu mexunonocuu u cucmemu®. Ts € H3LUI0 NOCBETEHA Ha
YCBHBBPILICHCTBAHE HA TEXHOJIOTMUTE HA MU3TapsHE HAa HUCKOKAYECTBEHHUTE JIMTHUTHU
BbIUMIIA B bearapus. Ta3zu TexHonoruvna cdepa e u3KIIUUTETHO MPoOIeMHa, Thil KaTo
ONOJI30TBOPSIBAHETO HA JIMTHUTHUTE BBIVIMINA OT MUHHU ,,Mapuua-u3rok*, KOHUTO ca
€IMHCTBEHUS 3HAYMM HAI[MOHAJIEH €HEPTrueH U3TOYHHMK € ChIIBTCTBAHO C OTACISHETO B
OKOJIHATa Cpejla Ha TOJIEMHU KOJIWYECTBA BBIJIEPOJACH AUOKCHJ, CEPHU U a30THU OKCH]IH,
npax U Apyru BpeaHocTu. [Ipu ToBa cMe CBHAETENM HA NEPUOAUYHO 0KECTOYABAHE HA
€KOJIOTUYHUTE U3UCKBAHUS, IIPOSIBABAILO CE KaTO MPUEMAHE HA BCE MO-CTPOTH HOPMHU 3a
E€MUTHpPaAHE Ha BPEJHU MPOAYKTH MPHU €KCIUIOATALMATA HA KOTEJTHUTE arperaty.

3a pemniaBaHe Ha TOPEMOCOYCHHUTE MPOOJIEMH, KaHAUAATHT MpHiIara ChBPEMEHHH
MOJXO/IM U CPEACTBA U3pa3siBaIlH CE B :

e MaremMaTUYHO MOJEIIMpPAaHE HA TPOIECHUTE HAa MPaxo00pa3HOTO H3TapsHE Ha
JUTHUTHUTE BbIIMIIA OT OaceitHa ,,Mapuna M3Tok* cbe MOAX0IAIl U CbBPEMEHEH
codTyepeH MPOIYKT;



e EdukacHocTTa Ha MaTeMaTUYHUTE MOJEIU € BaJUAMpPAaHA C EKCIEPUMEHTATHU
W3CJIC/IBAHUS B PEAITHU IPOMHUILIJICHN YCIIOBUS;

e DBb3 ocHOBara Ha M3CIEABAaHUA C MATEMAaTUYHUTE MOJEIU Ca IPEMIOKCHU U
BHEJIPEHU PEKOHCTPYKTMBHU MEPOIPUATUSA C L€ HaMalsiBaHE HAa €MHUCHMTE Ha
A30THHU OKCHJIM IIPH 3ama3BaHe Ha e()eKTUBHOCTTA HA TOPUBHUS MPOLIEC.

HarpynanuTte onuT 1 3HaHUS MPHU MIPOBEKIAHETO HA TOPEONUCAHNUTE U3CIIEIBAHUS Ca
Janyd  BB3MOXKHOCT KaHIAMAATHT Ja pasmupu oOxBaTa Ha CBOATa Ha HAay4HO-
U3CIIeI0BAaTEICKa M HAyYHO-NIPUJIOKHA JIEHHOCT C NMPOEKTH B IENYJIO3HO-XapTUEHATa
MIPOMHUIIIEHOCT, PU KOTJIM € Apyra ropuBHa 0aza u jap.

4. OneHKa HA MeJArorn4ecKaTa NoAroToBKa M JeMHOCT HA KAHIUIAaTAa

[lemarornueckata MOATOTOBKA M JEHHOCT Ha KaHAUAATa MPOTHUYAT PAMKUATE HA
yueOHust mporec B karenpa "Tommoenepreruka u sjupeHa enepretuka’ Ha TY-Codus.
[TocThpnBaiiku Ha paboTs B KaremapaTa, U IMo-crenuanHo B nepuoga 2008 — 2013 r. Toid
BOAM ceMUHapHM M JjaboparopHu ymnpaxHeHus B OKC ,0akanaBbp HHXKEHEp” IO
CleMHUTe Yy4YeOHM JUCHUIIIMHU: [OpMBHA TEXHHMKAa U TexHoyoruu, EHepruiinu
naporeseparopu, Enepruiinn naporeneparopu — kypcoB npoekt, TEL[ u SAEL, TELl u
AELl — xypcoB mpoekT, TommocHaOasiBaHe u Tra3ocHaOasBaHe W TeXHOJOTHYHH
cvopbxkenus B TELL u SAELT;

B OKC ,,maructpep uHx’eHep* Ha CHELHaTHOCT ,, [omIoeHepreTuka™ KaHIuaaThT
BOJYM CEMUHAPHU U JIa0OPATOPHU YIPAKHEHUS IO CICAHUTE Yy4YeOHU JTUCHUIUIAHU:
EnepromnpeoOpa3yBamiu TeXHOJIOTUN U cUCTeMU; MikoHOMHKa M MeHUKMBHT Ha TEL;
Tormmorexanuecku n3nutanus U usMmepanus B TEL] u Excruioatauus va TELIL

Kakrto 6e mocoueno u mo-rope, cnen karo 3aema AJl ,I'maBeH acucTeHT™
KaHJAUJAThT € BOJCI] TMpenojaBaresl Mo JUCHUIUIMHUTE ,,BEHeprompeoOpasysaiiu
TEXHOJIOTUU U cucTeMu™ u ,,JlkoHomMuka W MeHUDKMBHT Ha TEI[®, oT MarucTbpckus
KypC pEIOBHO OOyUYEHHE IO CIEIHATHOCT ,, TOTUIOEHEepreTHKa™, U € BOIWI JICKIIHH C
3HAYMTENICH XopapuyM. Taka M30pOCHUTE aKTUBHOCTU JaBaT JOCTATHYHO OCHOBAaHUE J1a
ce cuuTa 4Ye ri. ac. VIrHatoB e HaTpymajd HYXHHS 3a MO-HaTaTbllHaTa My pabora
IeJarorun4ecKu OITHT.

5. OCHOBHM Hay4YHHM U HAYYHOIIPUJIOKHHM NPUHOCH

PCHCH3GHT'I>T npuemMa CIlipaBKkaTa Ha KaHJAWJdaTa 3a OCHOBHHUTC TIPUHOCHU B
npeaACTaBECHUTEC TPYAOBC. Te morar Ja 6’b,llaT KBaJ'II/I(l)I/IIII/IpaHI/I KaTO HAaY4YHO-TIPUJIOKHU U
IIPUIIOKHH.

MounorpaduuHuar Tpya CbC 3aryiaBue ,,EQEKTUBHOCTHHM W  E€KOJIOTHYHU
MoKa3aTelu MpH eKciuioatauusTa Ha koren [1-62 u3rapsi] HUCKOKAYECTBEHH JIMTHUTHU
BpIUIMIA OT OaceiiHa ,Mapuma w#3TOK, 1O 00eM H CHABPKAHHE OTroBaps Ha
CbOTBETHUTE M3HUCKBaHMATA. B Hero ca ONMCAaHU TEXHOJOTMYHM PEIICHUS 3a



HOZ[O6p${BaHe Ha eq)CKTI/IBHOCTTa N CKOJIOTUYHUTC ITOKA34TCJIM Ha MOIICH CHCPTHCH
MaporcHepaTop wusrapAll JWUIHUTHU BbIJIMIIA. HpI/IHOCI/ITe B TO3M Tpyad OCHOBHO
BKJIFOYBAT:

» Cp31aBaHeTO HAa MaTeMaTHUYeH MOJeN Ha (YHKIMOHHWPAHETO Ha IEIIHAa Kamepa U Ha
MPaxoNpPUrOTBIUTE cucTeMu Ha KoTeln [1-62 cve copryprus mpoxyktr ANSYS CFX;

* I3BBpIIIeHNTE MOICTHU U3CIISABAHNS Ha paboTaTa Ha MPAaXOMPUTOTBSIIATE CUCTEMHU Ha
KoTiH vl [1-62;

® I/ISB’prIeHI/ITe MOJCIHHU HU3CICABAHUA Ha pa60TaTa Ha IICHIHAaTa KaMCpa Ha KOTCJ THUII
I1-62 BKJIIOYBAIIX OICHKATAa HAa CMHCHUUTC OT a30THHU OKCUIH, OTACILAHU IIPH U3TapAHCTO
Ha JIUTHUTHUTC BBIJINIIA,

* OueHkara Ha eMHCHSTa Ha IEMNeIHUTE YacTUIU B arMocdepaTa NpU HOpMaliHa
eKCIuloaTalds Ha KoTela M TpU pas3auueH Opodl Ha paboremy Mmosiera Ha
eJIeKTpopUITHpA;

» OnieHKa Ha EMUCHSTA Ha METETHUTE YaCTHIIN B aTMoc(depaTa MmpH IMMyCKOBU PEKUMH Ha
xorel [1-62;

* Onenka Ha epeKTUBHOCTTA Ha paboTaTa Ha KOTEJHUS arperar, cjel M3BbpIIBaHEe Ha
PEKOHCTPYKIIMS Ha TOPUBHUTE YpenOu ¢ IIeJl HaMmaliiBaHE HAa E€MHUCHUUTE OT a30THU
okcuau o 200 mg/Nm3.

Hanume ca HaydyHO-NIPUJIOKHW W TPUIOKHU TPUHOCH H B TPEACTABCHHUTE
TPYJOBE, H3BbH MOHOTpapuuHUs TpyA. B Te3n TpynoBe KaHIUAATHT B €IHA WU ApyTa
CTeTMEeH TMpWiara METOJUTe W ONHUTa NPHUIOOUT OT U3CIEABAHUNATA OIMCAHU B
MOHOTpaQUUHUS TPY/I.

6. 3HaYUMOCT HA NPUHOCHTE 32 HAYKATA U MPAKTHUKATA

B tpynoBere Ha kaHauzaTa ca ONMCAaHU 3HAYUTENIHU MPUHOCH 3a HayKata U
IIPAaKTUKaTa, KOUTO PELEH3EHTHT Npuema 0e3yciioBHO. JJoOBp aTecTar B Ta3u Hacoka ca
,CBHIEeTEICTBaTa 3a JIBa MOJE3HU MOJENA, KOUTO C€ OTHACAT 33 PEKOHCTPYKIMS Ha
TOPUBHM ypeAOu 3a M3rapsHe Ha JUTHUTHHM BBIVIMIIA, TapaHTtupamu emucud non 200
mg/Nm3, pecn. 3a  gaBa Tuma KoTiau: CBHICTENCTBO 3a TMoJie3eH Mojen Ne
1963/02.10.2014 rox. u Ne 2643/06.07.2017.

[IpennoxxennTe U3MEHEHHUsS Ha TOPUBHUTE ypenOw, mocodeHu B naBara I[lomeznu
Mopnena, ca BHeapeHH U ce ekcrutoatupat ycnemHso B TELL ,,Mapuna M3stok 2 EAJ] ot
HSIKOJIKO FOJIMHU. BHEIpsIBaHETO HA TEOPETUYHU pa3padOTKU B TEPMUYHUTE LEHTPAIH €
M3BBHPEAHO TEXKKa 3a1ada. ToBa MU J1aBa OCHOBAHME J1a OLICHS BUCOKO IPUHOCHUTE B
Ta3u 4acT U Jia T'M KIacu(uuupam, KaTo HayYHO-IIPUIIOKHHU U IIPUIIOKHHU.

BpOHT Ha IOOroBOPHUTC, B KOUTO KAHAWAATHT € YdaCTBaJl MU PBKOBOJIUITT €
3HA4YUTCIICH, BKJIIOUBAMKU:



. Horosopu ¢ BbHIIHK BB3n0xkuTenu npe3 HUC npu TY — Codus — 4 6p.;

. JHoroBopu mpe3 Texamdecku YuuBepcuteT — Codus — Texnomormu EOO/J] c
BBHIIIHY BB3JIOKUTENN — 17 Opos;

. Hpyru noroBopu ¢ Bb310KuTENN Gupmu oT buirapus — 80 Op.

. Jpyru 10roBOpH € BB3JIOKUTEIN MEKIyHApoiHU Gpupmu — 18 Op.

Bucokara onieHka Ha MOCTHXKEHUATA HA KaHAUJATa Cpell HAyYHUTE-TEXHUUECKUTE
CpelH y Hac U B 4y)KOWHA ce MOTBBPXKAaBa OT MHOXKECTBOTO pedepeHIIN U3AaJCHH OT
HAaIlld U 49yXJeCTpaHHu opranu3aunu BkimrouBanm TEL ,,Mapuna ustok 2, nu3BectHara
B CHEPrUHHHUTE CpelM HeMcKaTa MHXeHepuHroBa kommanus Steinmiller Engineering u

Ap.
7. KpuTtu4HH 0€J1esKKH M NPENnopbKU

KbM HayuHuTe TpynoBe Ha KaHAMJAaTa UMaM cjieqHara 3adelekka oT (opmalieH
xapaktep. ThH KaTo MOYTH BCHYKH IMyOJHWKAIMM ca HAampaBEeHH OT MMETO Ha JOCTa
HIMPOK KOJEKTUB, A00Ope Ou Owmio ri. ac. UrHatoB na oueprae CBOS JMYEH MPUHOC B
NPOBEICHUTE M3CIEABAHUS U OTYICHUTE PE3YIITATH.

OcBeH TOBa OWMX TMpernopbual Ha KaHAWAATa B 3aKIOYUTEITHHS €Talm Ha
W3CIIeIBaHUSATA Ja C€ CTpEeMHU KbM OOOOIIEHHE Ha TOJy4eHUTe pesynaTaTu. Taka
HalpuMep B 3arjiaBUsATa Ha TMOYTH BCHUYKU NyOIWKaIMu (BKJIIOUMUTEHO M B TOBAa Ha
MOHOTpauIHMS TPY) CE CIIOMEHABa Y€ TE€ C€ OTHACAT 3a KOTEJICH arperaTr ¢ KOHKpeTHa
KOHCTpYKIUs. [IpoBesieHUTe TEOPETUUHN M €KCIIEPUMEHTAIHU M3CJICABAHUS U TEXHUTE
pe3yaTaTu obade ca B MHOTO roJisiMa CTEIEeH MPHUIOKHUMH BHOOIIE 3a MOITHU KOTCITHH
arperaTy u3rapsuy BbIJIHIIA.

8. JIMYHU BHeYATIEHUS U CTAHOBHUIIE HA PelleH3eHTa

Kakro mocounx u mo-rope mosHaBaM J00pe KaHAWJAaTa M HETOBOTO DPa3BUTHE.
JIN4HOTO MU BIIEYATIICEHHUE € U3LAJIO IOJOKUTEIHO. B OTHOLIEHMsATA C KOJIETUTE CU €
KOPEKTEH U IOOpOHAMEPEH, a ChC CTYICHTUTE BHUMATEJICH U OT3UBYUB.

3AK/IIOYEHUE

O6emMbT M KauecTBOTO Ha MpeJCcTaBeHaTa OT KaHJIuJaTa HaydyHa MNPOAYKLIHS U
HEropara Inejarornyecka JeHHOCT MOKPUBAT KPUTEPUUTE U M3UCKBaHUATA HA 3aKOHA 3a
pa3BUTHETO Ha akajeMHyHUs chcTaB B PenyOnmka bouarapus u na IlpaBunnuk 3a
YCIIOBHSTA U pella Ha 3aeMaHe Ha akaJeMU4HU JUIbXHOCTH B TY-Codus 3a 3aemaHe Ha

AJl ,,JloueHT.

Bb3 ocHOBa Ha 3amo3HAaBaHETO C IMPEICTABCHUTE HAYYHH TPYAOBE, TAXHATA
3HAYUMOCT, ChABPKAIIUTE CE B TAX HAYUYHO-TIPUIIOKHU U MPUIIOKHU TPUHOCH, HAMHUPAM
3a OCHOBATEJHO J1a MPEMIoXkKa TII. ac. A-p MHXK. bopucnaB MutkoB Mruartos, na 3aeme
aKaJeMUYHaTa AIBXKHOCT ,,JlonienT* B mpodecronannoro HanpasineHnue 5.4. Enepreruka,
CHEIMAIHOCT ,,EHepromnpeoOpa3yBaiiy TEXHOJIOTUN U CUCTEMH .
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REVIEW
in a competition for the academic position of "Associate Professor" in
professional field: 5.4 Energy
scientific specialty: Energy conversion technologies and systems
announced in SG no. Ne 100 dated 24.11.2020
with candidate: Ch. Assistant Professor Dr. Eng. Borislav Mitkov Ignatov
Reviewer: Prof. Dr. Eng. Dimitar Angelov Popov
1. General provisions and biographical data

Ch. Assistant Professor Dr. Eng. Borislav Ignatov was born on May 24, 1978 in the town of Sandanski. He
graduated from TU-Sofia in 2005, majoring in Heat and Nuclear Energy. He defended his dissertation
(Doctor of Engineering) on "Study of the processes in the furnace chambers in the combustion of solid
fuels with different characteristics" in 2012. His professional activity began at TU - Sofia in 2008 as an
assistant, and since 2013 he has been chief assistant to the Department of Heat and Nuclear Energy. |
have known Chief Assistant Dr. Ignatov for more than 15 years, including in my capacity as supervisor of
his diploma thesis.

This competition was announced according to a decision of the FC of EMF Ne 9 from 28.07.2020, taken
at the proposal of the Department council of the Department of Heat and Nuclear Energy from
22.07.2020. The competition announcement was published in SG No. Ne 100 from 24.11.2020 according
to decision Ne 9 of the Academic Council of TU-Sofia from 28.10.2020.

2. General description of the submitted materials

Ch. Assistant Professor Borislav Ignatov, PhD, presented the following scientific papers and information
materials for review:

e Author's abstract of a dissertation for awarding an educational and scientific degree "Doctor" on the
topic "Study of the processes in the furnace chambers in the combustion of solid fuels with different
characteristics";

* Monographic work entitled "" Efficiency and environmental performance of the boiler P-62 burning
low quality lignite from the mine "Maritsa East", ISBN: 978-619-91543-2-8, 178 pages, 2020. He
presented also 10 articles included in the monographic work;

e Articles and reports, other than those included in the monographic work - 30 pcs.
¢ Recognized requests for created useful models - 2 pcs.;

e List of discovered citations by relevant indicators;



¢ Information about the hours of the lecture courses conducted by the candidate, etc.

The above scientific papers are beyond those related to the candidate's dissertation. These papers and
information materials on additional activities are evaluated in this review for compliance with the
minimum requirements for candidates for AP "Associate Professor", according to Annex 1 of the
Regulations on the terms and conditions of academic positions at TU-Sofia (updated November 26
2020), in their part for professional field: 5.4 Energy.

Indicator A: - minimum requirement 50 points, accrued in the presence of a dissertation for the
acquisition of ONS "Doctor". The candidate has a Diploma for acquired ONS "Doctor" Ne: TUS-EMF 81-
HC1-006 / 16.07.2012 issued by the Technical University - Sofia, professional field: 5.4. Energy, specialty:
Energy conversion technologies and systems, resp. meets the minimum requirement for this indicator.

Indicator B: - minimum requirement 100 points accrued in the presence of a published monograph. The
candidate has published a monograph entitled "" Efficiency and environmental performance of the
boiler P-62 burning low-quality lignite from the pool "Maritsa East", ISBN: 978-619-91543-2-8, 178
pages, 2020 The monograph is available in the local database of NACID, resp. in the cooperative online
bibliographic system COBISS.BG with identifier COBISS.BG-ID - 40574472. The applicant meets the
minimum requirement for this indicator.

Indicator G: - minimum requirement 200 points, calculated as a sum of sub-indicators from G5 to G11.

® For sub-indicator G7 - scientific publication in publications that are referenced and indexed in world-
famous databases with scientific information, the applicant has submitted a publication with authors
and title:

T. Totev, B. Ignatov, Possible solutions for the reduction of carbon emissions during operation of lignite
power unit, E3S Web of Conferences 207, 02003 (2020), PEPM'2020.
doi.org/10.1051/e3sconf/202020702003. The publication is referenced in the world-famous Scopus
scientific information database. The reviewer charges 20 points for this publication;

¢ For sub-indicator G8 - scientific publications in un-referred journals with scientific review or in edited
collective papers, the candidate has submitted a total of 29 publications. This issue includes: one article
in the journal "Mechanics of Machines", three articles in the "Yearbook of TU-Sofia", one article in the
journal "Heating", nineteen papers in a collection of reports from scientific conferences of the EMF, one
report in a collection of reports from a conference in Sliven, two reports in a collection of reports from
the conferences "Energy Forum" and one report presented at a conference in Pamporovo. The
publications listed in this way are printed in editions included in the National Reference List of
Contemporary Bulgarian Scientific Editions with scientific review by NACID. With the publications listed
in this way, the candidate is gaining 223.66 points. The list under sub-indicator G8 also includes an
article in the International Journal of Sciences: Basic and Applied Research, which claims another 6.67
points. The above edition is unclear status, at least for the reviewer.

In addition, the reviewer is not considered a scientific publication:



B. Ignatov, The Influence of the Organized Air Supply on the Processes in the Combustion Chamber of
Boilers Ne 11 and Ma 12 in TPP “Matitsa lztok 2”, Third International Doctoral Degree Course -
Pamporovo and accordingly does not accrue 20 points according to this sub-indicator. The reason is that
this is a report from a doctoral school and not from a scientific conference.

It does not depend on the above reductions in indicator G, the candidate gains 223.66 points, which
covers the minimum requirement with a surplus.

Indicator D: - minimum requirement 50 points, calculated as a sum of sub-indicators from D12 to D15.

¢ For sub-indicator D12 - citations or reviews in scientific journals, referenced and indexed in world-
famous databases with scientific information or in monographs and collective volumes, the candidate
has submitted two citations of two scientific papers. The evidentiary part contains bibliographic data for
the cited publication and a reference to the respective database. The reviewer charges 20 points
according to this criterion;

e For sub-indicator D13 citations in monographs and collective volumes with scientific review, the
candidate presented 22 citations of 16 papers. The evidentiary part contains bibliographic data for the
cited publication and excerpts from the cited publication with the respective reference. According to the
Regulations for these activities are charged 66 points.

¢ For sub-indicator D14 - citations or reviews in unreferred journals with scientific review, the candidate
has submitted 8 citations of 7 papers. The evidentiary part contains bibliographic data for the cited
publication and excerpts from the cited publication with the respective reference. According to the
Regulations for these activities are charged 16 points.

In total, according to indicator D, the candidate scores 102 points, ie significantly more than the
required minimum number.

Indicator E: - The regulations do not specify, resp. does not require a certain minimum number of points
for AD "Associate Professor". Regardless, the applicant has submitted activities under sub-indicator E26
- Recognized application for utility model, patent or copyright certificate - 2 pieces. The issued
certificates for registration of utility models are printed in the Official Gazette of the Patent Office of the
Republic of Bulgaria.

Indicator J: - minimum requirement 30 points, based on the number of lectures given for the last three
years in Bulgarian universities, etc., with 1 point for each lecture hour. According to the attached
reference, the candidate is a leading lecturer in the disciplines "Energy Conversion Technologies and
Systems" and "Economics and Management of TPP", from the master's course full-time training in
"Heat", and has lectured with a total number of hours in the last three years 2 x 60 x 3 = 360 h. The
reviewer's reference in the curricula of each of the respective disciplines shows that the lecture
schedule is 30 hours per academic year. This gives me a reason to calculate 2 x 30 x 3 = 180 points
according to the analyzed indicator. Despite this reduction, the requirement of the Regulations is met
many times.



My general conclusion is that the candidate Ch. Assistant Borislav Mitkov Ignatov, Ph.D. covers
with significant excess the minimum national requirements to the candidates for holding AP "Associate
Professor", according to Annex 1 of the Regulations on the terms and conditions of holding academic
positions at TU-Sofia (update November 26, 2020).

3. General characteristics of the research and scientific-applied activity of the candidate

The research and applied activity of the candidate corresponds to the scientific specialty of this
competition: "Energy conversion technologies and systems". It is entirely dedicated to improving the
combustion technologies of low quality lignite coal in Bulgaria. This technological area is extremely
problematic, as the utilization of lignite coal from the Maritza East mines, which are the only significant
national energy source, is accompanied by the release of large amounts of carbon dioxide, sulfur and
nitrogen oxides, dust and other harmful substances into the environment. . At the same time, we are
witnessing a periodic tightening of environmental requirements, manifesting itself in the adoption of
increasingly stringent standards for the emission of harmful products in the operation of boiler units.

To solve the above problems, the candidate applies modern approaches and tools in the form of:

¢ Mathematical modeling of the processes of powder combustion of lignite coal from the Maritza Iztok
basin with a suitable and modern software product;

¢ The efficiency of the mathematical models is validated with experimental research in real industrial
conditions;

* On the basis of research with mathematical models, reconstructive measures have been proposed and
implemented in order to reduce nitrogen oxide emissions while maintaining the efficiency of the
combustion process.

The experience and knowledge gained in conducting the above studies have enabled the
candidate to expand the scope of its research and applied research activities with projects in the pulp
and paper industry, boilers with other fuel base and others.

4. Assessment of the pedagogical preparation and activity of the candidate

The pedagogical preparation and activity of the candidate takes place within the educational
process in the department "Heat and Nuclear Energy" of TU-Sofia. Entering the work in the department,
and in particular in the period 2008 - 2013 he leads seminars and laboratory exercises in EQD " Bachelor
of Engineering ” in the following disciplines: Fuel equipment and technologies, Energy steam generators,
Energy steam generators - course project, TPP and NPP, TPP and NPP - course project, Heat supply and
gas supply and Technological facilities in TPP and NPP.

In the Master's degree in Heat and Power Engineering, the candidate conducts seminars and
laboratory exercises in the following subjects: Energy Conversion Technologies and Systems; Economics
and management of TPP; Thermal tests and measurements in TPP and Operation of TPP.



As mentioned above, after occupying AP "Chief Assistant" the candidate is a leading lecturer in
the disciplines "Energy Conversion Technologies and Systems" and "Economics and Management of
TPP", from the master's course full-time training in the specialty of "Thermal power plant engineering",
and is gave lectures with considerable hours. The activities listed in this way give sufficient grounds to
believe that Ch. Assistant Professor Ignatov has gained the necessary pedagogical experience for his
further work.

5. Main scientific and applied scientific contributions

The reviewer accepts the candidate's report on the main contributions to the submitted papers.
They can be qualified as scientific-applied and applied.

The monographic work entitled "Efficiency and environmental performance of the boiler P-62
burning low quality lignite from the pool" Maritsa East ", in volume and content meets the relevant
requirements. It describes technological solutions to improve the efficiency and environmental
performance of a powerful energy steam generator burning lignite. Contributions to this work mainly
include:

e The creation of a mathematical model of the operation of the furnace chamber and the dust
preparation systems of the boiler P-62 with the software product ANSYS CFX;

¢ The performed model studies of the operation of the powder preparation systems of boilers type P-
62;

¢ The performed model studies of the operation of the furnace chamber of a boiler type P-62 including
the assessment of the emissions of nitrogen oxides emitted during the combustion of lignite coal;

e The assessment of the emission of ash particles in the atmosphere during normal operation of the
boiler and at different number of operating fields of the electrostatic precipitator;

¢ Estimation of the emission of ash particles in the atmosphere during start-up modes of boiler P-62;

¢ Evaluation of the efficiency of the boiler unit operation, after the reconstruction of the combustion
systems in order to reduce the emissions of nitrogen oxides below 200 mg / Nm3.

There are scientific-applied and applied contributions in the presented works, outside the monographic
work. In these works the candidate to one degree or another applies the methods and experience
gained from the research described in the monographic work.

6. Significance of contributions to science and practice

The candidate's works describe significant contributions to science and practice, which the
reviewer accepts unconditionally. A good testament in this direction are the "Certificates" for two utility
models, which relate to the reconstruction of combustion plants for burning lignite, guaranteeing
emissions below 200 mg / Nm3, respectively. for two types of boilers: Certificate for utility model Ne
1963/ 02.10.2014 and 43 2643 / 06.07.2017.



The proposed changes to the combustion systems specified in the two Utility Models have been
implemented and have been successfully operated in TPP Maritza Iztok 2 EAD for several years. The
implementation of theoretical developments in thermal power plants is an extremely difficult task. This
gives me reason to appreciate the contributions in this part and to classify them as scientific-applied and
applied.

The number of contracts in which the applicant has participated or managed is significant, including:

¢ Contracts with external contracting authorities through NIS at TU - Sofia - 4;

e Contracts through the Technical University - Sofia - Technologies EOOD with external contractors - 17;
¢ Other contracts with contracting companies from Bulgaria - 80 pcs.

¢ Other contracts with contracting international companies - 18 pcs.

The high evaluation of the candidate's achievements among the scientific and technical circles in
Bulgaria and abroad is confirmed by the many references issued by Bulgarian and foreign organizations
including TPP "Maritsa East 2", the famous German engineering company Steinmiiller Engineering and
others.

7. Critical remarks and recommendations

| have the following formal remark about the candidate's scientific works. Since almost all
publications are made on behalf of a fairly wide team, it would be good to Ch. Assistant Professor
Ignatov to outline his personal contribution to the research and the results obtained.

In addition, | would recommend the candidate in the final stage of the research to strive for a summary
of the results obtained. For example, in the titles of almost all publications (including that of the
monograph) it is mentioned that they refer to a boiler unit with a specific design. However, the
conducted theoretical and experimental studies and their results are to a very large extent applicable in
general to powerful boiler units burning coal.

8. Personal impressions and opinion of the reviewer

As | mentioned above, | know the candidate and his development well. My personal impression
is entirely positive. He is correct and well-meaning in his relations with his colleagues, and attentive and
responsive with his students.

CONCLUSION

The volume and quality of the scientific production presented by the candidate and his
pedagogical activity cover the criteria and requirements of the Law for the development of the academic
staff in the Republic of Bulgaria and of the Regulations for the terms and conditions of holding academic
positions at TU-Sofia for holding AP "Associate Professor". .



On the basis of the acquaintance with the presented scientific works, their significance, the
scientific, scientific-applied and applied contributions contained in them, | find it reasonable to propose
Ch. Assistant Professor Dr. Eng. Borislav Mitkov Ignatov, to take the academic position of "Associate
Professor" in the professional field 5.4. Energy, specialty "Energy Conversion Technologies and Systems"

Date: 26.02.2021 Reviewer:

/Prof. Dr. Eng. Dimitar Popov/
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