PEINEH3 MU

HA MaTepHaJIHTe, NPeICTABEHH 3a YYacTHe B KOHKYPC 3a 3aeMaHe Ha
aKaJeMH4YHAa LTBKHOCT ,Jjouedt” B o0jacT Ha BHCmeTo obpazoBanue: 5.
Texuuyeckn Hayku, npogecnonanno nanpasienue: 5.4. Enepreruka, nay4sna
cneunasinoet ,,EHepronpeofpa3zyBaliy TeXHOJIOTHH H CHCTeMH”’

Peuenzenr: npod. a1-p k. ['eopru MBanos Buiues

OCHOBAHHME 3A PEIEH3HSI: B konkypca 3a akajeMu4Ha JUILKHOCT . JOLEHT ,
obsBen B [IbpkaBen BecTHHK, Op. 100/24.11.2020 r. u Ha unrepHer crpanuuara na TY-Codus ot
24.11.2020 rop., 3a HYXKAUTE Ha Kareapa ,,[omioeHepreTHka u sapeHa enepretuka” - EM® kum
TY-Codus, karo KanguiaT ygacTsa I'l. ac. A-p mink. bopucnas Mutkos Urnaros npenonasaren s
comara kareapa. Cne 3amoBeg NeOXK-5.4-01/20.01.2021 r. na npod. au umwk. Mean Kpaios -
Pexrop Ha TY-Codus Ha ocHoBanue Ha wi.4 (2) ot 3PACPE, ui. 6 (4) ot TTYP3A]] 8 TY- Codus.
IOKIax Ha aekaHa Ha EM® n /TIporokon Nvl/19.01.2021 r./ or pemenne Ha OC, no
NpeUIOJKEHHE Ha Kar. ., TomnoeHepretuka M sapeHa eHepreruka’ (ITporoxon Nel/11.01.2021 r.)
BBB BpL3Ka ¢ mpouexaypara 3a saemane Ha AJl .JIOLIEHT™ nmo IIH 5.4. Enepreruka, nayuna
CIEeUHAIHOCT , EHepronpeodpa3yBaiiy TEXHOIOIMH H CHCTEMH™ € OIIPE/IE/IEH ChCTaB Ha HAYYHOTO
JKYPH 3a nporesxjiaHe My. Ha nmepBoTo 3ace/ianie Ha HazHadeHoTo HayyHo sxypu 02.02.2021 r. ceM
u30pad 3a peueHseHT. B npoueaypHo oTHOweHHe O0SBABAHETO Ha KOHKYpca € B ITBIHO
cboTBercTBHE ChC 3PACPE u IMpapunuuka Ha Texuuueckn yHupepeuter — Codus.

I.Kparku Onorpaduyann janun.

[n. ac. a-p unxk. bopucnap Mutkop Mrharos e poaen na 24.05.1978 r. Cpeanoro cu
oOpazoBanue 3asbpuiBa B TJIOM , Azekcanbp [Monor™ - Cangancku, 1997 r. Or 1999-2003 r. e
cryneHt B TY-Codua. m npupodua OKC - | Baxkanapbp™ cnenuantoct “Toiio u sjapeHa
eHepreTuka’, 3a nepuoja 3003-2005 npunodbusa OKC ,marucTsp” no cbiara cnenuatvoct. [pes
2012 r. yenemHo 3amurasa uceprands Ha tema: ,JM3ciesane Ha npouecuTe B HEUHHTE KaMepy
MPH H3rapsHe HA TBBP/AM FOPUBA € PA3IMYHH XAPAKTEPHCTHKH 34 KOATO MY € IIPHCH/IeHA
oOpazoBareida u HayyHa crened (OHC) gwokrop™ no ITH 5.4, Enepreruka HayuHa crielMainoct
(HC) .Enepronpeobpasypamm texHomorud u cucremu™. Ot 11.09.2013 r. caejl ycnemHo
CIEYEIBAHE Ha KOHKYPC 3aeMa aKageMHYHATa IILKHOCT .JInaBeH acucteHT mno [IH 5.4,
Enepretuxa HC | EnepronpeoOpasyBaiiy TEXHONIOTHH H CHCTEMH™ B Kar. ..l OILI0€HEpreTHka u
AIpEHA CHEpPrepHKa™ 0 cera.

2,06mo0 onHcaHHe HA NOpeICTABEHHTe MaTepHAJH. Y/I0BOJETBOPSIBAHC Ha
MHHHMAJTHHTE H3HCKBAHNSA 32 3aeMane Ha aKaJeMHYHATA ATLKRHOCT ,,/lonent”.

KanauaareT 3a akajeMuyHarta UIBKHOCT ,JIOUEHT € [PHIONKHI BCHYKM HEOOXOAMMH
TOKYMEHTH 110 KOoHKypca cbriacHo [lpapunnuka Ha TY-Codus. JIoKyMeHTHTe ca B H3HCKBaHaTa
(opMa (Ha XapTHeH U eNeKTpoHeH HocHTen) B nocnenosarenHoct Tom I ¢ [punoxkenns ot 1 1o 10
1 Tom Il ¢ 4 Bpos komu4.

B KOHKYpCHT 3a akajeMHA4Hara JUIbXKHOCT ,JIOUSHT”, KanIuaaTsT yyacTeyBa ¢ 30 Op. Hay4HH
myomikauuu cnex samura Ha OHC | JlokTop” 1 M3BBLH npeacTtaBenns MoHorpaduuen Tpya. Ot Tax
1 ©p. cratusa nybaukyBaHa B cnucanne ¢ Impact Factor (IF = 0,415) (18.01.2021 rox.). 1 Op. cratus
nyOnuKyBaHa B pedepHpaHH M HMHICKCHPAHM B CBETOBHOM3BECTHH 0asa JaHHM ¢ HayyHa
nngopmamms u 28 Opos cratuy, NYOIMKYBaHM B PELCH3MPAHH HAYUHH TOMOBE M CIIMCAHUS.
[MpejacraBen e apropedepar Ha jJMCEpTAlMs 3a NPHChXJIaHe Ha odpasoBare/iHa W Hay4yHa CTerneH
Laoktop®. Tlpejcrapenn ca ca 6 Op. vayunm nyOGumkaumn (1.1, 1.2, 1.3, 1.4, 1.5 »n 1.6)



CBBP3aHH C JuceprauuoHHus Tpya Ha 2 Op. OT npeacTaBeHHTe HayuHH nNyOJMKanuu e
camoctostenen asTop (I11.6 u [11.25), na 5 6p. e Boxew asrop (I11.2, I11.3, T11.7, TI1. 14 w 111.18), na
13 6pos or cniMekKa ¢ aBropu e Ha ll-po mscro (118, HL11, IL12, 1I1.16, 111.20, 1I1.21, II1.22,
IT1.24, T11.26, 111.27, I11.28, 111.29 u 111.30),5a 7 6p. or cnucwka ¢ asropu ¢ Ha lll-To Mscto u 3 Op.
Ha I'V mscro.

Twit KaTo He € NpejICTaBeH pas/ie/iTelleH IPOTOKOI 3a ChaBTOPCTBO, PEUEH3EHTHT NpHEMa, e
T Ca PaBHOCTOHHM 3a BCHYKHK aBropH. Kaniujiarsr e aprop na momnorpadus . LdekTHBHOCTHH 1
eKOJIOMMYHM [IOKa3aTelH IpH eKciuloarauusra Ha koren [1-62 wusrapsm HHCKOKa4eCTBEHH
JUTHATHH BBIVIHIMA oT Oaceitnma ,Mapuna mstox”, 2020, ISBN 978-619-91543-2-8, B obGem 178
crp.. Pasrmexkjamara TemMaTHKa € aKkTyanHa TbH KaTo ¢ CBbpP3aHa C M3CIE/BAHE Ha
EHEPrOTeXHONIOMHYHH CBOPBLKEHHA, KOWUTO HeNpeKLeHaTo TpsdBa 1a Ce€  YChbBBPIIEHCTBAT.
HopMmaTHBHHTE JOKYMEHTH 3a ONd3BaHe HA OKOJHATA CPejla HalaraT H3NCKBaHHA 3a HaMaliBaHe Ha
BPEIHUTE EMUCHH, H MPH/IAraHe Ha €HEeproe(eKTHBHH TEXHOJIOTHH 3d OYMCTBAHE HA TPOJYKTHTE Ha
rOpeHe OT BPEIHH BEIIECTBA, KAKTO M €HEProe()eKTHBHH TEXHOJIOIHH 1IPH [POIECHTE HA H3rapsme.
MoHorpadguaTa € npeiacTaBeHa B CENeM IVIaBH B KOMTO ¢a MOKasaHd npollleMuTe CBBp3aHy ¢
TEXHOJOTHATA HA M3rapsHe, FOpUBHHTE YpeaOH., YMCIEHH TOPHBHHM MOJIENH, IIPaXONpPHIOTBALLH
CHCTEMH, MOJCTHH M3CI€ABAHHA H eHeproedekTHBHA oueHka. [lanpaBeHa € OleHKa Ha TEXHUKO-
HKOHOMHYECKHTC IOKazaTenu Ha padoTarta Ha CHOPBKCHHATA, KAKTO M HA OYHCTBAHETO Ha
NPOIYKTHTE Ha TOpPEeHE OT BPEAHM €MHCHH C L€ ONa3BaHE HA OKOJIHATA cpeia. [a orpassiBa M
IPOALIKABA ALJITOrOAHIINATA HayyHa padoTa Ha IpernojaBaTe/uTe OT KaT. ,, [ onmoeHepreTuka
snpena eHeprerika’™ KeM EM® i MoKe ja ce H3M0A3Ba OT MHPOK KPSl HEVKCHEPHHU CICHHAINHCTH B
TOIJIOCHEPreTHKATA, MPOCKTHPAHETO U oOyueHHe Ha cTyiaeHTH H ¢ u3gaaena B 1Y-Copusa. B
mMoHorpacusaTa ca Bkmouenu 10 6p. crarum (11.1, 11.2, 11.3, 11.4, 115, 116, 11.7, IL.8. 11.9 u 11.10).

[IpencraBenu ca: Jlunnomu 2a Buciie obpasosanue 3a OKC ,Oakanaspp™ M, Maructep™ no
crieqHantHocT ,, Tomno 1 sapena enepreruka™; Junnoma NeTYC-EM®81-HC1-006/16.07.2012 1. ¢
KOATO ce mMpuckxkiaa oOpazoBaTeiHata M HayyHa cTeneH JOKTOpP” No NpogpHCHOHATHO
Hanpasiaenue: 5.4. Enepreruka, cneunannoct: ,,Exepronpeodpasysaniy TeXHOIOTHH H CHCTCMH ™ H
Junnoma 3a npuaoduta AJl ..raaBen acucteHT NeTVC-EM®81-AD1-003/11.09.2013 r. TTH 5.4
Enepreruka, Cneunaanoct Exepronpeobpa3yBaii TEXHOIOTHH H CHCTEMH ',

Ot npejicTaBeHUTe MATEPHATH HE C€ PELEH3MpaT, aBTopedepar W HayuHHTe nyOiuKkaluu 3a
npuaoduBaHe Ha oOpa3oBaTe/lHa M HayyHa CTENEH ,,JOKTOP™,KaKTO M MOHOrpadusara, KOMTO ca
peleH3upadi U otnevatanu. HesaBucuMo ot ToBa npu odopMAHETO Ha KOMIJIEKCHATA OLIEHKA Ha
KaHAMA4Ta, PEUEH3CHTHT LIE B3eM€ 10 BHHMaHHE BCHYKH NPEACTABEHH MATEPHAIIH 110 KOHKYpCa.

Kanjunarst, ria. ac. ja-p unxk, bopucnap Mutkor UrHatoB  ya0BOJI€TBOpABA MHHHMAIIHHTE
M3UCKBAHMs 3a 3aeMaHe Ha akaJieMMYHaTa JUIbXKHOCT ,JIOUEHT , noco4yeHu B 3akoHa 3a PAC B P
Buarapus u ITYP3AJ] va TY-Codus B Hayuna obGnacr 5. Texuuyecku Hayku, Ilpodecnonanno
HanpaBneHue 5.4, Enepretuka. nayuna cnenuantHoct .ExeprompeoOpasyBaiiu TEXHOIOIHH H
cuctemu”. [lpy mMuHMManuu usuckBanus 430 TOYKM IO rpyna MNOKa3aTeld 3a akajeMHYHaTa
JTBLKHOCT JIOUEHT B THYHHAT 00wy Opoil Toukm Ha xamauaara e 942.33. Toukute no rpyma
nokasatenn: A ca 50, npu meobxomumu 50; B (B3) ca 100 npu neodxomumu 100. Cymata Ha
ToukuTe 1Mo nmokaszaren I” (ot 5 mo 11) (I'7 u I'8) ca oburo 250,33, npu neodxomum 200. Cymara Ha
ToukuTe no mokasaren J{ (or 12 mo 15) (J12, 413 n /114) ca obmo 102 npu neodbxomumu 50.
Cymara na Toukute no noxasares 2K (29 1o 33) ca obmo 360 npu neodbxoaumu 30.

3. OTpakenne HA HAYYHHTE MYOIHKALNH Ha KANJIHJATA B JIHTepaTypara,

Hay4ynnre nybnMkauMu ca craHaiii  JIOCTOSHME Ha  CclieUUanucTHTe padoTelIH B
NpodeCHOHAIHOTO Halpar:ieHye. 3a ToBa roropu (akra nHa 3alenszanure uuTHpanug: 2 op. B
pedepupaHH M HHACKCHPAHH B CBeTOBHOM3BecTHH Oaza JaHnud ¢ Hayuna uudopmanus; 22 6p.
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crarTHu, MyOIHKYBaHKM B MOHOTpadHH H PCLEH3UPAHU HAyUHH TOMOEBC; 7 Op. craTvy, nyOInHKYBaHH
B PeLEH3HpaHH criucanus u | Op. B yuebno nocobue.

Ilpeacrasenn ca 2 Op. Ceujereictsa 3a mpunatu [Tosnesnn Mozenn oTHacsmM ce 3a
PEKOHCTPYKIMs Ha TOPHBHH YpeAOW 3a M3rapiHe Ha JUTHHTHH BbIVIMING, TAPAHTHPALIA eMHCHN
nox 200 mg/Nm3, 3a asa tuna xorm: Ilonesen Mogen Nel1963/02.10.2014 roz., Odmumanen
bromernn na TlarentHo Bemomcrso ©p. 9/30.09.2014 rox, crp. 50-51 u Ilomezen Moaen
Ne2643/06.07.2017 roa.. Odwmumanen bionetn na [latentHo BegoMcTBO 6p.6/30.06.2017
rog..crp.71. TlpenoKeHHTE HM3MeHeHMA Ha TOPHBHHTE ypeadu, nmocoueHH B apata Iloje3Hu
Mozena, ca peanusupany 1 ce ekcrioatnpar yerneumno B TEI] ,,Mapuia Hstox™ 2 EAJL.

Hayunure u npuioKHHTE W3cliejBaHMs [N ac. A-p WHxK. bopucnaB Mutkos Mruaros ca
KIaCH(MUMPAHH CIIOpel TeMATHKATA B CIEHATE HANPABIIEHHS:

3.1. HMscieasanus cBbp3ann ¢ padoraTa Ha NPAXONPHIOTBMIHATE CHCTCMH.

*H3c1eaBaHO ¢ KAKBO BIMSIHHE OKA3BAT XAPAKTEPUCTHKUTE Ha TIPAXOIPUTOTBAIIUTE CHCTEMH
H  [POM3BOJHTEIHOCTTA HA MEIHHIMTC BbPXY [POLECHTC TPOTHYAIlM B eHEpruifnuTe
naporeneparopu. [lokasano e, ye ¢ BB3MOKIO JIa Ce BJMAE AMPEKTHO BLPXY IOPHMBHHA IIPOLCC
NpOTHYALL B NEIIHATA KaMepa, KoeTo U T0Beno jI0 HaMa/BaHe Ha IU1akoo0pasyBaHeTo n paboTa
Ha NaporeHepaTopuTe NpH 110-100pH ekcrioatannonsu yerosus (1111, T11.3).

*IIpeactasen e ajantupan kpM [1I1C Ha koren tam 11-62, aIroOpUThM 3a .. TOILTHHCH Da/lanc”
Ha NpaxonpuroTBsHeTo. UYpes Hero e oueHeHa obm@ara npoumssoaumteanoct na  ITIC,
PasipeiciCHHETO Ha BBIVIHLIHUA [IPax MO ropeikH, CTeNeHTa Ha MPOCMYKBAHHS HEOpraHW3Hpan
BB3IYX, CKOPOCTTA HA M3THYAHE HA IIPAX0-ra30BaTa cMec B neuHara kamepa u ap, (111.21).

*Usrpanen e undpos cuMynaloHeH Moae Ha paGorara Ha [1I1C ma kore:1 38-4 usnmoassaitiu
CFD-cpena. Ch3aneHuaT Mozel € BATHAHPAH M Bepu(MIMPaH, H3MON3BANKA JaHHU OT HaTypPHH
excriepuMeHTH(IIT.10).

3.2. M3caeaBane Ha NpouECHTEe B MEIHATA KAMEPA HA eHEPIrHilHH KOTIH H3rApsInn
BBIVIHINA.

*IIpeanoxken e MaTeMaTHYCCKH anapar ¢ MOAXOAANM MPOTPaMH, ¢ NOMOWITA HA KOHTO ¢
JOCTAaTBLYHO ro/1AMa JOCTOBCPHOCT € BB3MOJKHO ja ce 1pech3aane GpU3MKO-XHMUATAa Ha peakIuuTe,
MPOTHYALIH NP NPAXOBO H3rapsiHeTo Ha Obarapeku JurauTHE Burmma (111.20). Tosu moaxon na
H3C/ICABAHE € H3MOM3BaH 33 MAaTeMaTHUYCCKO MOJie/MpaHe Ha MpOllecHTe B IElHATA KaMepa.
W3cnearann ca cnemuure xorau: kore:1 um [1-62 Cr. Nell u Cr. Nel2, kouto ce ekcrioarupar B
TEL[ . Mapuua Mstok™ 2* EAJ] — Te ca ¢ opurunainu (npockTuu) ropupay ypeaon (1111, 111.4 u
111.6) ; xoren tun I1-62 Cr. Ne10 kouto ce excroatnpa B TEL| ~Mapuna Hztok 2 EAJ] - Topa e
PEKOHCTPYHpaHa ropuBna ypeda (I'Y), kosaro ce pasauuasa ot npoektsara (I11.2, [11.3 u 111.5);
koren tun 1 B-139-365, C1. Ned mamupani ce B excrinoatanus B TEI] ~Pyce-Hatok™ (1117, 111.8 u
HL17).

*H3cneasany ca npouecHTe MpOTHYANLH B MEIHATE KaMepH Ha KoTen Tl [1-62 ¢ opuruuatnu
ropusan ypendu (1111, I11.4 u 111.6). Pasrnenana e KOHCTPYKTHBHA IPOMANA B X/Iaj{HHs KOPIVC Ha
KOTE/1a, KaTo 10 TO3M HAYHH Ce Ipepasiipe/ie/s OpraHu3upato 1101aBains BE3ayX B korena (111.4).
Hanpasena e ounemka, kak ToBa mie I1OBJMSE BBPXY IMpepa3snpeieNeHACTO HA TOIIHHHTE
BBL3IPHEMaHH OT CKpaHHTE B MEIIHATA KaMepa M Te3H HamycKalu si. ToBa JaBa BL3MOKHOCT Ja ce
OLICHH BEPOATHOCTTA 3a HAMAISIBAHC HA LIIAKOBAHETO B XJIAJHMs KOPIYC HA ICHIHATA Kamepa
KOETO € €/IMH OT OCHOBHHUTE NPoO/IeMH TIPH H3IapAHETO HA TBHPIAH OPIraHHYHHU TOPHBA.

*Hanpasena ¢ oOlleHKa KakBO BIHAHHME OKA3Ba KOMHYCCTBOTO HA OPTAaHH3MPANNS Bb3IYX
BBPXY INPOIECHTe B MELIHATA Kamepa HAa €HEpPrHeH KOTeN M3rapsll JTUTHUTHM Bbramiua. 1azu
OLICHKA € HalpaBeHa 3a CMETKa Npepasnpesc/iCHHe Ha Bb3IyXa B OpHBHHMTE ypeadu, Oe3 Ja ca
NPEIBHACHH KOHCTPYKTHBHH npomeHn B Tax (111.6).



*HanpaseHH ca MOJCTHH M3C/IE/IBAHHMA HA MPOICCHTE MPOTHHAUIM B [ICIIHATE KamepH Ha
kot Tan 11-62, Ho ¢ pekoHcTpyupanu ropusnn ypenou (I11.2, 111.3 u 111.5). M3cnensana e rperara
KOHCTPYKIMs Ha eHepruen kote 1 B-139-365, Cr. Ned namupant ce B ekcnioaranus 8 TELL , Pyce-
Mztox™. Toil e npurojen aa u3rapi BUCOKOKAYECTBEHH YEPHH H AHTPAUWTHH BLIJIHINA, IPH HErO
OT/ENAHETO HA MIJIAaKa € B TeYHO ChCTOsIHKME. M3rpajien ¢ MoJe Ha nelHaTa KaMepa Ha TO3H KoTel,
M ¢a HaNpaBeHH MOJEIHH H3C/ISBAHMA, C L/l jJa c¢ HaOeNeXKaT MbPBUYHH MEPKH 3a pelylHpaHe
renepupanute ot Hero asotuu emucuu (I11.7, 1118 u I11.17).

3.3. HMscaeaBanusi CBLP3aHH CbC CHMYJANHOHHO MOACJHPAHE HA TEXHOJIOTHYHH
NpouecH B eHepruiiny 6;10K0Be H3rapsimn OpraHuyiig ropusa.

*Usebpiienn ca wuscrneasanua ¢ gpa codryepa: ANSYS CFX 3a Mozmenupane Ha
KOHCTPYKTHBHM M3MEHEHHs Ha MEUIHMTe Kavepu Ha enepruiimure xoram (I11.4, 1115 u 1119):
GateCycle 3a Mogenupane Ha eHepruiiiu 6:10KoBe (KoTes, TypOHHa W CIIOMAraTeiHi ChOPhKCHHs)
(I1L.16, 111.26, I11.27 u TT1.30).

*M3cnenBaHo € KaKBO BJIMSHHUC OKa3Ba IPEpa3Npeile/eHHeTo Ha OpPraHH3HupaHo [10/[aBaHus
BL3AYX B MElIHATa Kamepa Ha Kotid Tam 11-62 Bepxy oOpasysaHe HAa MHHCPATHH OTJIOKEHHH Ha
ckpanute. B (I11.4) ouenkara e 3a xoren Cr. Nel2 B TELL ..Mapuua Usrox™ 2 EAJL, koiito paboth 1
npoeKTHa (OpHrHHAIHA) ropusHa ypenda, jtokaro B (111.5) Tosa ce ornacs 3a korea Ct.Nel0, KoiTo
€ C PeKOHCTPYHpaHa ropenka.

*HanpaBenn ca MO/Ie/IHM M3CaeaBanns Ha na eHeprues 6nok (111,16, 111.26, 111.27 1 I11.30), a
B (I11.16) e moKa3zaHO M3rPaiIAHEeTO M BepH(EIPAHETO HA CHUMYJAIHOHEH MOJEI HA CHEPrHEH
610k B TommoenekTpuuecka nentpata EM M EL| Mapuua ustok, upes copryepuns npoaykr Gen-
eral Electric-GateCucle. Jedunupann ca Kpurepud 3a OUEHKA JOCTOBEPHOCTTA HA I10/1y4eHHTE
pesyJiTard ot Mojena. M3BbpiieH e CpaBHHTEIICH aHAIN3 Ha HAKOH OT HaH-BaKHHTE TEXHOIOIHYHH
napaMeTpy Ha paborara Ha O/IOKa, MEXAY CTOHHOCTHTE MOJIYYCHH OT MOJIEIa H Te3H OT
MPOEKTHOTO H3YHCIIeHHE.

*Tpe/Uloken € BapHAHT KBM Cera ChIECTBYBaul eHepruen Onok ga ce nodaeu rasosa
Typbuna (I'T), KoeTo HAMa Ja JOBEIE A0 CHIIECTBEHH H3MEHEHHs H TOH MIC MOXKE Ja 3aMasH CROATA
camocToaTenHa paborocnocodHoet. Jinmuute razope oT I'T ce BHacar B nemmara Kamepa Ha
cHepruiiaua Kote1, ITo To3u Haund ce nosumasa enepruiinus KIT/] va nenus encprucn ook, C
TOBA C€ HaMalsiBa pa3xojla Ha HW3IapsHHTC JHMIHUTHH BBIJHILA KAKTO M KOJNHYCCTBOTO HA
MAPHHKOBHTE ra30Be OTBEX/@HH B OKOJIHATA cpella, HaMaIdBa Ce€ IeHepHpaHeTo Ha Ipax, KakTo H
coOCTBEHHTE pa3xoau Ha eHepruinus o010k (111.26, 111.27 u I11.30).

3.4. M3ciieBanus CBLP3aNH ¢ NPOLECHTE B NPOMHILICHHTE KOTJIH.

*MscneiBany  ca I[POMHINICHH TOPHBHH HMHCTANAIMH  EKCIUIOATHPAHH B XapTHEHO
HeNyI03HaTa NpOMHILIeHoCT: coxo perexeparuBer koten (CPK) (IIL11 m IIL12) m Bapo-
pereneparusHa newy (I11.14).

*Hanpaseno ¢ obcnenane M oTHMH3Mpane Ha ropusnua npouec Ha CPK, namupauy ce B
excrioaranug B ,.Ceumouen™ EAJ[. CPK e 0CHOBHO CHLOPLKCHHE B €1MH ChBPEMEHEH 3aBOJ 3a
NPOM3BOJICTBO HA Lemyno3a M xaprTus. Herosara onrumaina paboTa yBenu4asa eHepruiiHara
epextusroCT Ha usnara uHetatauus (IML11 w 111.12).

*Hanpasen ¢ MaTepHaieH W TOIUMHeH Oatanc Ha Bapo-pereHepatusna neut (I11.14). Ha tasu
faza ca aHaNM3HPAHH pe3yNTaTHTE OT GajaHCHTEe M Ca IOCOYCHH MPEMOPBKH 3a ONTHMH3HPAHC Ha
rnpouecuTe. HanmpapeHo € npeutoKeHne 3a CMsAHA Ha POPHBHATA CHCTEMA C HOBA,

3.5 Uscaeasanus cBbp3ann ¢ onpeieasie na KILL na pasanyunu enepruoiing cucremu.

*Ha 6azara na cramgapr bJC EN 12 952-15 BomorpnOHH KOTIH W CHOMaraTcliH
uHcTanauuu. Yacr 15: [lpuemun wm3nuteauus, e onpejenen KIIJ[ ma enepruen razos koten

namupaiy ce B excrtoaramus B TEIL ,,Cogua™  (III. 29). IloapoGHa metojiMka 3a H3MUTBAHE €
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npHiIoKeH BEPXY KoTea Thn I1-62, Hamupam ce B excnnoarauus 8 TELL  Kontyp I'oban Mapuia
Marok 3% ciell MOHTHPAHETO Ha HHCKO A30THH TOPHUBHH YPE/IOM, M3rapsiid HHCKOKaYeCTBCHH
aurauTHH Beiyimma (111,18, 111.25).

*Onpenenen e KIIJl wa euepruen Gnok 8 TELl ,Mapuna Hsrok 2 EAJL u3nonssaiikn
codryepuns npoayktr GateSycle. Hanparena e ouenka Kak Iie ce NpoMeHH C(EKTHBHOCTTA Ha
eHepruituus 6;10K IPH MPOMSIHA HA TEXHOJIOIHYHATA MY CXeMa, upe3 npudassHe Ha rasosa TypOnHa
(111.26, I11.27 u I11.30).

3.6. HM3caeasanns CBLP3aHH ¢ CKOJOIHYHA oHenKka Ha palorara Ha PasaHvYHH
CHePruifHH CHCTEMH.

*HanpaseHa € OLCHKA HA HAKOM EKOJIOIHYHM XapaKTePHCTHKH HA €HEPrHifilH ChOPB/KEHUSA
M3rapsus oprasaynK ropusa: azotan okewaw (1118, 11119 u 1I1.23: cepun oxcnau (1119, TIL15 u
[11.22); KOMIJIEKCHA OICHKA Ha M3MEHEHHETO Ha eMHCHHTC FCHEPHPaHM OT eHeprucH 010K Ha
AurHuTHY Bhrinma (111.26, 11.27, u 111.30).

*M3cie1Balo € KAKBO BIHANHC OKAa3BaT KOHCTPYKTHBHUTE H3MCHCHHS HA FOPUBHUTE Ypeadu u
IpepasnpeseIeHHeTo 110 BHCOYMHA HAa OPraHH3HPAHHs Bb3JYX HA PasIHYHU THIOBE KOTCIHH
ycraHoBKH, IlanpageHa e OlleHKa KakBO € BIMSHHETO Hd ,,[IbPBAYIHTC™ MEpPKa 3a pejlylupaie na
a30THATE OKCHIH reHepupann ot kortiure (1118, [11.19 u I11.23).

*HampaBeHa € OUEHKA Ha IIPE/II0KeHH KOHCTPYKTHBHH HW3MeMenus na korea tun 1 B-139-
365, namupam ce B excioaraims B TELL . Pyce-M3Tok™, m3rapsil BHCOKOKAUECTBEHH HEPHH
ghlviMa. Macnensanuara ca Hanpasedu ¢ CFD codtyep. C Hero ca oueHeHNW U KOHCTPYKTHBHHTE
NpeJUIOKEHNs 3a peAyLHpaHe Ha Aa30THMTE eMMcHH remepupanu ot koren tun 11K 38-4.
Pesyararure OT Te3M HICIHCABAHMA C€a H3MO3BaHM 3a pa3paboTBaHe HA KOHCTPYKTHBHA
AOKYMEHTallMs  3a M3BbpmiBaHe Ha pexoHcrpykuus Ha ['Y (L8 wu II1.19). Pasriesann ca
KOHCTPYKTHBHHTE PCLICHUS 32 PEIyIHPaHe Ha a30THATE OKCHIH OT KOTEJ H3rapsiil NPUPOICH ras B
Tomnoguxannsg Codus (111.23).

*Hanpasena € OLEHKAa Hd €MHCHHTE OT CCPHH OKCHIM, T€HEPHPaHH OT TOJICMH TOPHBHH
MHCTANAIMH M3rapAN THTHHTHH BBITIMINA M THXHOTO CCKTHBHOOYMCTBAHE B CEPO OUHUCTBALLH
uncranauun (COM) (111.9). Tlpemnosken € MeToa 3a H3MepBaHe Ha HHCKH KOHLEHTPAIMH OT CepeH
TPHOKCH B JIMMHHM Ia30Be OT M3rapsAncTo Ha JMTHHTHH BhIJIMINA ¢ BHCOKA CBIBPYKAHME HA CApa.
MeToapT € NpHIOXKEH B peaiid YCIOBHA 3a KOHTPO, HA KOHUEHTPAHOHHHTE HHBA Ha CepeH
TPHOKCH B AMMHH razose ot 0:10k Neb na TELN , Mapuua Msrok 2% EAJL [lomyuenure pesyiraru
ca M3MONI3BaHH 3a 3aj1anue 3a npoexrupane na COU (II1.15 u I11.22).

*HanpaBeHa € OllEHKa, Ha PCAMM3UPAHETO HA TEXHOJIOIHYHM MCPKH 32 IOBHIIABaHE Ha
paborara Ha COU 8 ,Kouryp I'mobar TELl ,Mapuna u3rox™3. BimsuneTo Ha H3cCie/BaHuTe
MCPKH € OLEHEHO MOCPEICTBOM MOJETHH H3caeasanus cbe codryepuus maker ANSYS FLUENT
14.5 1 HaTypHH H3NUTBAHMSA HA [UIOLIAKATA HA cepoouncTraiara mucranaund (111.22).

*OLeHeHo e, KAKBO BJIMSHHE OKa3BaT [OBUILIABANCTO HA ¢heKTUBHOCTTA HA eHEPrHiHus O/IOK
¥ 3aMAHa Ha YacT OT JMIHHTHHTE BLIVIMINA C NPUPOJCH ra3, BbPXY €MHCHHTE OT CEPHH OKCH/IN,
A30THH OKCHIH, Ipax M napHukosu razose (111.27 n 111.30).

4. O0ma xapakTepucTHKA HA JeiiocTTa HA KAHAH/4TA,
4.1. YuebHo-neaarornyecka j1einocr:

n. ac. a-p uik. bopucnas Mutkos Wrnarop uma negarornuecku onut ot 01.04.2008 karto
acucrent ot 07.12.2010 r., crapmu acucrent u ot 24.07. 2013 r. rnaBed acucTedT B 00yyeHHE Ha
crysentn  3a OKC Baxazapbp” n . Maructop”™ KbM Katenpa .. TomjioeHepreTHka H snpeHa
eHepreruka®“. Toll e pPBKOBOAMTEN M BOJCLI TperojaBarel 10 JIMCHHIUIMHHATE:™
EnepronpebpasyBaiy TCXHONOTHH H cucteMu™ w . Mkonmomuka u menumxmbHT Ha TEL™ 3a
MarucTbpCKus KYpe peIoBHO oOyueHne no cnenmaiHoct ,Tomnoenepretnka™. 3a nocieJuuTe Tpu
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yueOHH rojMHH e m3Bekxan 360 nekuuonnn uvaca, 3a nepuoga or 2008 jo 2020 roa. e Boamn
maboparopuu u cemunapHu ynpaknenus 3a OKC 0akanaBep HMHKeHEpP™ 3a CHENHAIHOCT
. Tommoenepretvka M sapeHa EHEpreTHKA™ 10 CICAHMTE JMCUMIUIHHE - ,'OpHBHA TEXHWKa M
rexuonornu®, ., Exepruiiau nmaporexepatopu”, .[EHepruiiHu naporeHepaTopu™ - KypcoB NPOEKT,
LTELl u SEIL - kypcoB mpoekr, ., TomiocnabmisaHe W razocHabmssane” M .. [eXHOJIOTHYHH
cvopbkenus B TELLu SAELT™

3a OKC .marucThp HmKeHep™ 10 cremuaisoct .. TornsoeHepreTuka™ JMCUMIUTHHATE -
+Enepronpeofpasypamy TexHomorud M cucremu”, ,MKOHOMHKA M MEHHKMBHT Ha TEIT",
. Tonnotexuuyecku uanutanus u usmeppanns B TELL", | Excnuioaranus na TEIT

YuacTBas € aKTHBHO B OPraHH3MPAHeTO U MIPOBEKAAHETO HA JICTHH TEXHOIOM YN CTAKOBE B
kommiekca ,Mapuia M3tok™ cee cryjentn 0T ciaeasute crnemnantHoctu: Crygentn OKC
JDakalaspp HHKeHep™ creunanioct . TonnoeHepreTHKa U sapena enepretuka”; Cry/eHTH OKC
L.MarucThp HIDKEHEP™ CnelMaIHocT ,,I'onnoeHepreTuka’.

KauMaaThT 3a akaJeMHYHaTa IThKHOCT ,Jlouent” ¢ 611 HayyeH phKoBomuTen Ha 41 Op.
YCNENHO 3aIHTHIN AMiioManTH (0T Tax 14 6p. ¢ OKC . bakanassp™ n 27 6p. ¢ OKC ~Maruersp”.
WM3Gpan ¢ 3a BTOPH Hay4eH PBHKOBOIMTE] Ha 00y4aBall ce JOKTOPAHT B KaTeapara oT 01.07.2017
oL

4.2.Hayuna u HAYYHOH3CIEIABATCCKA H NPHI0KHA ACHHOCT.

I'n. ac. a-p uxxk. Bopucias Murkor MrnaroB ¢ ppkopoauten € Ha 1 6p. yHHBEPCHTCTCKH
npoext-151XT/100002-02 . M3cne/sane Ha BB3MOKHOCTTA 32 MPELH3HO W3MEPBAIC HA ras’oBUTE
CMUCHH H3XBBPIISIHH OT KOT/IM H3rapsity GbIrapeki IMrHHTHE Bhranma™ npes 2015 rox. Yuacrsa
B JOFOBOPH KATO CHHAIMLIHATEN: 10r0BOPH ¢ BHIEK Bb3nokuTesn npes HUC npu TY - Codus -
4 &p.; norosopu npes TV - Codus - Texnonorun EOOJ] ¢ ppHuEM BL3T0KATENN - 17 Opos; Apyry
AOrOBOPH ¢ Bh3N0OKHTETH (upmu or Bwirapus - 80 Op. v JpyrH JOroBopH ¢ BL3I0KHTEIH
MeKIyHapoaHu Gupmu - 19 6p.. YyacTnero Ha KaHIMAATHT KaTO CBH3IBIHHTEN B JA0TOBOPHTE €
MOTBBPAEHO ¢ nojmucute ot 3am.-pextop HIIJ mom. a-p muxk. JI. I'vindosa u P-i1 , Texnonorun™
EOOJI npot. 1-p nux. B. Cromios.

Ipunoxenu ca 5 6p. Pedepenunu ot Ghirapckn u 2 6p. or yyxm opranumsauuu- TELL
~Mapuna Mstox* 2 EAJI, Tonodukauus Pyce - EAJl, Lientsp 3a npodecronaina KBajindpuKanus
no enepronpousposictso keM TEL  JMapnua Marok 2%, Torema EOO/1 1 Steinmuller Engincering
GmbH. B Tax ce M3KazBa 3aI0BOJICTBO 0T chBMecTHara pabora ¢ ekunute ot TY-Codus mpu
H3IIBIHCHUE Ha 3a/la4UTe.

4.3. lIpuuocu.

[lpuHocuTe Ha TPEICTABEHHTE HAyYHH TYONMKalMM HM3BLH  TC3H  BKIOYCHH B
MOHOTpadUUHMA TPYJL Ha KAHIHIATa 33 3aeMaHe Ha aKaJeMHYHATA JUTHKHOCT . JOLEHT" MOraT ja
ce KBaTH(QHIMPAT B TPH I'PYIIH: HAYUHH, Hay4HO IPHIOKHH H HHKCHEPHO MPHIOKEHH,

4.3.1. Hayunmn.

*TIpe/utoskeH € MareMaTH4eckH amnapaT ¢ MOJXOJULH MPOrpaMH ¢ KOHTO € J0CTaThyHa
rojisMa J0CTOBEPHOCT Ce Mpech3/laBa (pH3NKa-XHMUATA HA PECAKUHHTE, MPOTHYAIIH TIPH MPaxoBo
u3rapsxe Ha 6parapcku UrHuTHH BerHma (111.20).

*[Ipe/ICTABEH € ATrOPUTHM 3a TOIIMHCH Gatanc Ha npaxonpuroresmara cuerema (IIC) wa
koren I1-62 (I11.21). Ce3naned € M ¢ BAIMAMpPaH M BepHUIHpPaH CHMYJIAUHOHCH MOAEI,
M3MOJ3BALY JAHHH OT HATYPHH e:leMenTH 3a padotara Ha II1C na xoten 38-4 (11L.10).

4.3.2. Hay"HO npHIOAKIH,

*Ch3jaicH ¢ aIrOPMThM M € H3MON3BAH 3a MATEMaTHUYCCKO MO/E/MpaHe Ha IMPOUECHTE B
nmemHata Kamepa. Macrenpanu ca ewepruifing kot ¢ opurunamiy ropushn ypeabu (111, 111.4,
1116, I11.7, T11.8 1 111.17), kakTo m ¢ pasmunams ot npoexrhara (111.2, IIL 3 n T11. 5).
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*U3sbpieny ca u3creiBaHHs ¢ pasIHYHM codTyepu 3a MOjeIHpaHe Ha KOHCTPYKTHBHM
H3MCHCHHA Ha TICIUHATE KAMEPH Ha eHEpPruiHH KOT/IM 32 MHHEPAIHH OTJIOKEHHS Ha €KpaHuTe
(I11.4), kakTO € NpoeKTHA TaKa H ¢ pexoHcTpyHpana ropenka (II1.5).

*IIpejcTaBeHy ca MOJC/NHH H3C/IEIBAHHA Ha CHeprueH OJIOK OT KoMTO ca jeduHHpanu
KPHTCPHH 33 IOCTOBEPEHOCTTA HA TO/Iy4YeHHUTe pe3yiTaTh oT Mosena. [lpencrasen e CpaBHHTE/IEH
AHATH3 Ha HAKOH TEXHOJIOTHYHH NapamMeTpH Ha paboTa Ha GJI0Ka OT MOJENa M Te3H OT IIPOEKTHOTO
uzuucaenue (I11,16, I111.26, 111.27 u 111.30).

*IIpeioskena € mpoMsHa KsM paboTen €HEprueH O/0K ¢ BKIIOYBaHE HAa ra3oBa TYpPOHMHA.
Jlokazano e moBHINaBaHEe Ha eHepruiinug KITJ[ na uenus 6nok, Hamanssane Ha OTBEKIAHHTE
[TAPHUKOBH ra3oBe B OKONHATA CPella, M TeHepHPAHETO Ha TpaX, KaKTO ¥ COGCTBEHM pasxojau Ha
Gnoka (111.26, 111.27 u 111.30).

*IIpeioxken e MeTon H e BHeMpeH 3a H3MEPBAHC Ha HUCKH KOHIEHTPAIMH HA CEPEH THOKCH,L
B JIMMHH Ta30B€ OT H3rapsHeTO HA JErHUTHH BBIVIMILA C BHCOKO Chi(bpIKAHHE Ha capa (IT1.9, I1L.15
u I11.22).

4.3.3. HizkeHepuo npu.Ioxum.

*Hanpasenu ca uscineiBaHus Ha IPOMHLLIEHH FOPHBHH HHCTAJIALHHA B XapTHEHO LeTyI03HATA
npomuiieHoct. Ha Gasara na obcneaBanero ca mpeviokeHH NPENOpPHLKH 3a ONTHMH3UpaHe Ha
ropusauTe npoueck (I11.11, 111.12 u 111.14).

*Cu31anena e MeToanKa Ha Ga3ata Ha BJIC ¢ xosro ca onpenenen KITJI na CHEPryUitHH KOT/IH
B excroatawus (111.18, 111.25 u 111.29).

*HanpaBena e OLeHKa Ha HAKOM €KOJOI'MYHM XapaKTePHCTHKHA HA €HEPrHilHH ChOPBIKEHHS
W3TApAlld  OPraHUYHH TOpWBA: a30THH OKCHIHM; CEPHM OKCHIM: KOMIUIEKCHA  OLEHKA Ha
H3MCHCHHETO HA €MHCHHTE I'HEPHPAHH OT eHeprueH OJIOK Ha JIMTHHTHH BBIUHILA (1118, 1I1.9,
1115, 111.22 11119, 111.23,111.26, 111.27, u 111.30).

*Hanpasena e ouenka Ha mpejyiosxkenu KOHCTPYKTHBHH H3MEHEHHSA HA €HEPrueH KOTEN THII
B-139-365 komto ca wm3noa3Bamu 3a pa3paboTBaHe Ha KOHCTPYKTHBHA JOKYMEHTAUMS 3a
H3BBPIIBAHE HA peKkoHCTpy Kk Ha 'Y (1118, 1I1.19 u I11.23).

5. 3AK/IOYEHME,

Oruenkara Mu 3a mpenojaatesickara, Hay4yHOHM3JIe/I0BaTeNICKaTa, MyO/IMKallHOHHATA ACHHOCT
# MLIHOTO H3MBJIHCHHE HA MHHMMAIHHTE W3MCKBAHHMA 3 3aeMaHE HA aKaJeMHYHaTa JThKHOCT
~lOUeHT” Ha Kauampata cermacko 3PAC B P Boarapus u ot ITYP3AJl na TY-Codus e
JOJIOXHUTEITHA”,

Ilpeanaram Ha uneHose Ha Hay4uHOTO KYPH J1a J1aje TOJIOKHTE/THA OLEHKA HA KAHANAATa B Ja
npeuioku Ha Yeakaemus Hayuen coBer Ha EM® koM TY-Codus na mpuchan mua . ac. a-p
uk. bopucinas Murtkos UrnatoB akagemmunara LTBKHOCT »OUEHT” 10 HayuHa cHenHATHOCT
»EHepronpeobpasyBaiiy TEXHOJOIHH 1 CHCTEMH”, TpohecHOHANHO HanpaBieHue 5.4. Eneprernka,
obnact Ha BucuIe obpazoBanue 5. Texuuyecku HAyKH.

26.02. 2021 r. PEIIEH3EHT: .......... e
rp. [1noBaus /mpod. 1-p unx. I'. Buiyes/
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REPORT

regarding competition for academic position “Associate Professor” in scientific
area 5. Technical sciences, 5.4. Power Engineering, specialty “Energy conversion
technologies and systems”

Report prepared by: Professor PhD Eng. Georgi Ivanov Valchev

REPORT BASIS: The candidate for the competition for academic position “Associate Pro-
fessor” announced in S.G. 100/24.11.2020 and on the website of TU-Sofia on 24.11.2020 for the
needs of “Thermal and Nuclear Power Engineering” Department at the Faculty of Power Engineering
and power machines is teaching in the abovementioned Department. With Order No. OX-5.4-
01/20.01.2021 by Professor PhD Eng. Ivan Kralov — Rector of TU-Sofia, based on the Law and the
Internal Rulebook of the University, report from the Dean of the Faculty and Protocol No.
Ne1/19.01.2021 in scientific area 5.4. Power Engineering, specialty “Energy conversion technologies
and systems” a scientific jury is selected. At the first meeting of the jury on 02.02.2021 I was chosen
as a peer reviewer. The procedure of the competition is in full compliance with the Law and the
internal Rulebook of the Technical University — Sofia.

1. Brief biographical information

Senior Assistant Professor PhD Eng. Borislav Mitkov Ignatov is born on 24.05.1978. He has a
high-school degree from “Aleksandar Popov” professional high-school in Sandanski in 1997. From
1999 to 2003 is a student in TU-Sofia graduating with a bachelor degree in “Thermal and Nuclear
Power Engineering”. In 2003 to 2005 receives his master degree in the same course. He is a doctorate-
holder since 2012 on “Investigation of the processes in furnaces during solid fuels with different
characteristics combustion” in scientific area 5.4. Power Engineering, specialty “Energy conversion
technologies and systems”. From 11.09.2013 until now after a competition he is appointed as a Senior
Assistant Professor in the “Thermal and Nuclear Power Engineering” Department.

2. General description of the presented documents. Minimal requirements for the posi-
tion “Associate Professor”

The candidate for the academic position “Associate Professor” has presented all of the re-
quired documents according the Rulebook of TU-Sofia. The documentation is as specified (on paper
and on electronic carrier) and presented as Volume | with Appendixes 1 to 10 and VVolume Il with 4
copies.

The candidate participates in the contest with 30 scientific papers, published after receiving
his doctoral degree and not included in his monography. One of the papers is published in a scientific
journal with Impact Factor (IF = 0,415 data from 18.01.2021), 1 paper published in referenced and
indexed renowned scientific data base and 28 papers published in peer reviewed scientific journals.
Abstract of a dissertation is presented as well as 6 scientific publications (1.1, 1.2, 1.3, 1.4, 1.5 and
1.6) for two of which he is the sole author (111.6 and 111.25), for five he is the lead author (111.2, 111.3,
1.7, 111.14 and 111.18) and for 13 of them he is listed as second in the authors list (11.8, 111.11, 111.12,
111.16, 111.20, 111.21, 111.22, 111.24, 111.26, 111.27, 111.28, 111.29 and 111.30), for 7 papers — third in the
authors list and for 3 papers — fourth.

Since no author separation protocol is presented, the reviewer considers equal partnership of
all authors. The candidate is author of the monography “Efficiency and ecological indicators during
operation of boiler type P-62 firing low calorific lignite from Maritsa East coal basin”, 2020, ISBN
978-619-91543-2-8 consisting of 178 pages. The topic is relevant and concerning energy equipment
research which needs a constant improvements. The legislature regarding environmental protection



force requirements for pollutants reductions and applying of energy efficiency technologies during
combustion processes. The monography is structured in seven chapters concerning issues with com-
bustion technologies, burner systems, numerical combustion models, coal preparation systems, model
investigation and efficiency assessment. A technical and economic assessment of the equipment op-
eration as well as a pollutants reduction is performed. This work shows and continues the long-stand-
ing of the researchers from “Thermal and Nuclear Power Engineering” Department and can be used
by a wide range of power engineers, designers and student teachers. The monography consists of 10
scientific papers (1.1, 11.2, 11.3, 11.4, 11.5, 11.6, 11.7, 11.8, 11.9 and 11.10).

Also presented are: Diplomas for bachelor and master degree in “Thermal and Nuclear Power
Engineering”; Diploma No. TYC-EM®81-HC1-006/16.07.2012 for scientific degree “Doctor” in 5.4.
Power Engineering, scientific area “Energy conversion technologies and systems” and a Diploma for
academic position “Senior Assistant Professor” No. TYC-EM®81-AD1-003/11.09.2013. in the same
scientific area.

From the presented documents, the doctoral thesis abstract and the scientific papers for scien-
tific degree “Doctor” are not undergoing peer review. The monography is peer reviewed and printed.
Based on this the reviewer is taking all of the presented documentation into consideration during
assessment of the candidate.

The candidate Assistant Professor PhD Eng. Borislav Mitkov Ignatov satisfies the minimal re-
quirements for the position of “Assistant Professor” as required by the Law and the internal Rulebook
of the TU-Sofia in scientific area 5. Technical sciences, Professional area 5.4. Power Engineering,
scientific area “Energy conversion technologies and systems”. The minimal requirement of 430
points and the candidate has 942,33 points distributed by groups as follows: A — 50 pts. (required 50
pts.); B (B3) — 100 pts. (required 100 pts.). The sum of group G (from 5 to 11 — G7 and G8) is 250,33
pts. (required 200 pts.). The sum of group D (from 12 to 15 - D12, D13 and D14) is 102 pts. (required
50 pts.). The sum of group V (29 to 33) is 360 (required 30).

3. Literature coverage of the scientific papers

The scientific papers are presented to the specialists working in the professional area. It is
shown by the references: 2 of the in referred and indexed renowned scientific data base; 22 papers
published in monographies and peer reviewed scientific paper volumes; 7 papers published in peer
reviewed journals and 1 in a teaching book.

Two certificates for Utility model regarding the reconstruction of the combustion system for
lignite firing guaranteeing emission levels below 200 mg/Nm? for two types of boilers are presented:
UM No. 1963/02.10.2014 and UM No. 2643/06.07.2017, published in Vol. 6/30.06.2017, page 71 of
the official bulletin of the Patent Office of the Republic of Bulgaria. The presented in the utility
models modifications of the combustion systems are integrated and in successful operation in TPP
“Maritsa East 2”.

The scientific and applied research of Assistant Professor PhD Eng. Borislav Mitkov Ignatov
are classified according to the topics in the following areas:

3.1. Coal preparation systems operation investigation

*The impact of the characteristics of the CPS and mill throughput over the processes in the
power steam generators is investigated. It is proven that it is possible to directly influence the com-
bustion process in the furnace which results in less slag formation (111.1, 111.3).

*An adapted to the CPS for boilers type P-62 heat balance algorithm is presented. It is used
to assess the total CPS throughput, pulverized coal distribution by burners, the leakages, combustion
mix flow velocities in the furnace an others (111.21).

*A numerical simulation model of the operation of CPS for boilers type PK38-4 is generated
in CFD simulation environment. (111.10).



3.2. Coal-fired boilers combustion processes investigation

*A mathematical approach for representing the physical and chemical processes during pul-
verized lignite combustion with high accuracy is proposed (111.20). This approach is used for mathe-
matic modeling of the process in the furnace. The subjects of the investigation are boilers type P-62
(Boiler No. 11 and No. 12 at TPP “Maritsa East 2”’) operating with design burner systems (111.1, 111.4
and II1.6)’ boilers type P-62 (Boiler No. 10 at TPP “Maritsa East 2”) operating with the refurbished
burner systems (I11.2, 111.3 and 111.5); boiler type 1B-139-362 (Boiler No. 4 at TPP “Ruse East”)
(ML.7, 1.8 and 111.17).

*The processes in furnaces for boilers type P-62 with design burner systems are studied (I11.1,
I11.4 and 111.6). A design modification for the hopper system is proposed through which a new distri-
bution of the combustion air is achieved. An assessment of the heat distribution in the boiler walls
and the exiting heats is done. This leads to an opportunity for evaluating the possibility for slag pro-
cess reduction in the hopper which is one of the main concerns during operation of this type of boilers.

*The influence of the organized combustion air feed over the processes in the furnace of a
lignite-fired steam generator is assessed based on the redistribution of the combustion air without
modifications to the burner systems (111.6).

*Model investigations for the processes in the furnaces for boilers type P-62 is performed
based on the proposed modifications (I11.2, 111.3 and 111.5). The subject of the investigation is the
third refurbishment of boiler type 1B-139-365 (Boiler No. 4 operating at TPP “Ruse East”). It is
designed for operation with high calorific coals with liquid slagging. A model of the furnace is gen-
erated and investigations are performed in order to identify the necessary primary measures for nitro-
gen oxides reduction (111.7, 111.8 and 111.17).

3.3. Simulation model investigations of the technical processes in power units firing or-

ganic fuels

*The simulation model investigations are performed by the means of two software products:
ANSYS CFX for modeling the design modifications of the power boilers furnaces (I11.4, 111.5 and
111.19); GateCycle for modeling of power units - boiler, turbine and auxiliaries (111.16, 111.26, 111.27
and 111.30).

*The impact of organized combustion air flow over the slagging on the furnace wall for boilers
type P-62 is examined. In (II1.4) the assessment is done for boiler No. 12 (operating at TPP “Maritsa
East 2”°) operating with the design burners, where as in (II1.5) the assessment is carried for boiler No.
10 (operating at TPP “Maritsa East 2’) operating the modified burners.

*Model investigations for a complete power unit are performed (I11.16, 111.26, 111.27 and
111.30) and in (111.16) it is shown the preparation and verification of the model of the unit itself oper-
ating in TPP “AES Galabovo” using the software product General Electric — GateCycle. The criteria
for evaluating the precision of the results are defined. A comparative analysis for some of the key
technologic parameters between design and model values is carried out.

*1t is proposed to include a gas turbine to the existing equipment of the power unit. This
modification won’t lead to significant design changes and the unit will be able to work as an inde-
pendent energy source. The flue gas from the gas turbine to be fed to the furnace of the boiler which
will result in increased efficiency of the unit operation. Furthermore the coal feed will be decreased
leading to a decrease in the outlet greenhouse gases emissions, dust emissions as well as energy for
own consumption (111.26, 111.27 and 111.30).

3.4. Investigations regarding processes for industrial boilers

*Industrial installations operating in the pulp sector are investigated: boiler type CRB (I11.11
and 111.12) and LRF furnace (111.14).



*The combustion process of CRB boiler operating at “Svilocell” EAD is studied and opti-
mized. This boiler is part of the main equipment and its optimal operation increases the energy effi-
ciency of the installation (I11.11 and 111.12).

*Heat and mass balance of the LRF furnace is performed (111.14) and it is used for analyzing
the operation and suggesting means for optimization. Burner system modification is proposed.

3.5 Efficiency of different energy systems examinations

*Based on the requirements of BNS EN 12 952-15 Water-tube boilers and auxiliary installa-
tions. Part 15: Acceptance tests, the efficiency of a power gas boiler operated at TPP “Sofia” is de-
termined (I11.29). Detailed testing methodology is applied to a boiler type P-62 operating at “Con-
tourGlobal” Maritsa East 3 TPP after installation of low-NOXx burners (111.18, 111.25).

*The efficiency of a power unit at TPP “Maritsa East 2” is determined using the software
product GateCycle. An assessment of the efficiency change after introducing a gas turbine is carried
out (111.26, 111.27 and 111.30).

3.6. Environmental assessment of the operation of different energy systems

*Some of the environmental characteristics of installations firing organic fuels is assessed:
nitrogen oxides (I111.8, 111.19 and 111.23); sulphur oxides (I11.9, 111.15 and 111.22); complex assessment
of the emission values change from a lignite-fired power unit (111.26, 111.27 and 111.30).

*The impact of the burner system design changes is examined as well as the redistribution of
the organized combustion air flow for different boiler types. The influence of the “primary” measures
for nitrogen oxides reduction is assessed (I11.8, 111.19 and 111.23).

*An assessment of the suggested design changes for boiler type 1B-139-365 operating at TPP
“Ruse East” is performed using CFD software. It is used for assessment of the design changes for
nitrogen oxides reduction for boilers type PK 38-4. The results are used for the preparation of basic
and detailed designs for burner systems modifications (111.8 and 111.19). The design changes for ni-
trogen oxides reduction from natural gas fired boiler at “District heating Sofia” (I11.23).

*An assessment of the sulfur oxides emissions, generated from lignite-fired plants and the
operation of the desulphurization installations (FGDs) is carried out (111.9). A methodology for meas-
uring sulfur trioxide concentrations is proposed. This methodology is applied on-site for concentra-
tions level control of the flue gas of power unit no.6 at TPP “Maritsa East” 2. The acquired results
are used for the design of the corresponding FGD (111.15 and 111.22).

*An assessment of the implementation of technical measures for efficiency increase of the
FGDs operation at “ContourGlobal” Maritsa East 3 TPP is carried out. The impact of the measures is
examined by model investigations using ANSYS FLUENT 14.5 and on-site tests and measurements
(111.22).

*The impact from increased efficiency over the sulfur and nitrogen oxides and dust emissions
during combined gas and coal cycle is assessed (111.27 and 111.30).

4. General description of the candidate’s acitivities

4.1. Teaching activities

Senior Assistant Professor Borislav Mitkov Ignatov has a pedagogic experience from
01.04.2008 as an Assistant Professor; from 07.12.2020 as a Chief Assistant Professor and from
24.07.2013 as a Senior Assistant Professor in the bachelor and master course of “Thermal Nuclear
Power Engineering” Department. He is a lead lecturer for the following courses: “Energy conversion
technologies and systems” and “TPP Economy and Management” for the master course “Thermal
Power Engineering”. During the last three years he has 360 hours of lectures. Between 2008 and
2020 he’s been teaching seminar and laboratory coursers for the bachelor course as follows: “Thermal

%9 ¢

and Nuclear Power Engineering”, “Combustion technologies”, “Power Steam Generators”, “Power



Steam Generators — project”, “TPP and NPP — project”, “District heating and gas supply” and “Tech-
nical equipment at TPP and NPP”".

For the masters course: “Energy conversion technologies and systems”. “TPP Economy and
Management”, “Heat engineering measurements and tests in TPP”” and “TPP Operation”.

He is actively involved in the organization and conduction of students placement training in
the “Maritsa East” region with students from the following courses: bachelor — “Thermal and Nuclear
Power Engineering”, master — “Thermal Power Engineering”.

The candidate for the academic position “Associate Professor” is the senior researcher for 41
graduates (14 from the bachelor course and 27 from the master course). He is selected as a second
researcher from 01.07.2017 regarding a doctoral candidate from the Department.

4.2. Scientific and applied interests

Senior Assistant Professor PhD Eng. Borislav Mitkov Ignatov is leading 1 University project
— “151XTJ100002-02” in 2015 -“Investigation of the possibility for precise measurements of gas
emissions generated from boilers firing Bulgarian lignite”. He is participating as a co-contractor for
4 contracts for “RDS” at TU-Sofia; 17 contracts for “TU-Sofia Technologies”; contracts with com-
panies from Bulgaria — 80; other contracts with foreign companies — 19. The involvement of the
candidate in the contracts is proven by signature from the Deputy Rector Associate Professor PhD
Eng. L. Galabova and the Manager of “Technologies” Ltd. Professor PhD Eng. V. Stoilov.

Presented are 5 References from Bulgarian organizations and 2 References from foreign ones
— TPP “Maritsa East 27, “District heating Ruse” EAD, “Energy Production Professional Qualifica-
tion Center at TPP “Maritsa East 27, “Totema” Ltd. and “Steinmueller Engineering” GmbH. The
References show mutual satisfaction of the joint work with the teams representing TU-Sofia.

4.3. Interests

The interests of the presented scientific publications not part of the monography of the candi-
date can be split in three groups: scientific, applied and engineering.

4.3.1. Scientific interests

*A mathematical approach with appropriate modeling with satisfactory accuracy for the rep-
resentation of the physical and chemical reactions during pulverized Bulgarian lignite combustion is
presented (111.20).

*A heat and mass balance algorithm of the CPS operations for boilers type P-62 is presented
(111.21). A simulation model is generated and verified using on-site measurements of the CPS for
boilers type PK38-4 (111.10).

4.3.2. Applied interests

*An algorithm is generated and used for studying the combustion chamber processes. Power
steam generators with design burner systems are investigated (111.1, 111.4, 111.6, 111.7, 111.8 and 111.17)
as well as with modified burners (I11.2, 111.3 and 111.5).

*Using different software products the design changes of the furnaces are studied for slagging
process (I11.4) for design and modified burner systems (111.5).

*Model investigations of power unit for which results accuracy criteria is presented are carried
out. A comparative analysis of some of the technologic parameters of the operation of the power unit
and the design calculations is presented (I11.16, 111.26, 111.27 and 111.30).

*An inclusion of a gas turbine to a working power unit is proposed. Efficiency increase, re-
duction of greenhouse gas and dust flow, as well as energy for self-consumption is proven (I11.26,
111.27 and 111.30).

*A methodology is proposed and used for sulfur trioxide measurement in flue gas from lignite
with high sulfuric concentration (111.9, 111.15 and 111.22).



4.3.3. Engineering interests

*Industrial combustion installations in pulp industry are investigated. Based on the research,
suggestions for combustion process optimization are mad (I111.11, 111.12 and 111.14).

*A methodology based on a BNS standard is created and is applied for power boilers effi-
ciency determination (111.18, 111.25 and [111.29).

*An assessment of some of the environmental characteristics of the power equipment firing
organic fuels is carried out: nitrogen and sulfur oxides; complex evaluation of the change of the emis-
sions generated by a power unit firing lignite (111.8, 1.9, 111.15, 111.22, 111.19, 111.23,111.26, 111.27 and
111.30).

*Evaluation of suggested design changes for a power boiler type B-139-365 is used for prep-
aration of basic and design project for burner modification (111.8, 111.19 and 111.23).

5. CONCLUSION

My assessment of the candidate’s teaching, scientific and publishing activities and the com-
pliance with the minimal requirements for the academic position “Associate Professor”, according to
the Law in the Republic of Bulgaria and the internal Rulebook of TU-Sofia, is “POSITIVE”.

| am recommending the members of the scientific jury to evaluate this candidature as positive
and to propose to the Honorable Scientific Council at the Faculty of “Power Engineering and Power
Machines” at TU-Sofia to elect Senior Assistant Professor PhD Eng. Borislav Mitkov Ignatov for the
academic position “Associate Professor” in scientific are 5.4. Power Engineering, specialty “Energy
Conversion Technologies and systems”.
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