sosty 1@ O2.0F EO2Ar

PEIEH3US

M0 KOHKYPC 3a 3aeMaHe HA AKAAEMHYHA UIBAKHOCT ,,01UeHT” 1o npodecu-
ona/iHo Hanpas/ienue: 5.4, Enepreruka, nayuna cneunagnocer Tepmuunu u
SUIPEHH eJleKTpHyeckH nenrpanan”, obssen B /IB 25/26.03.2021 r., ¢ kauauaar
Jennna Mapunosa 3rypesa r1/1. ac. /1-p HHIK.

Peuensent: I'eopru UsanoB Boiues npod. a-p MHk.

1.O61mu nosiozkennst # OnorpaduyYHu JaHHH.

['n. ac. n-p uuk. /lennua Mapunosa 3rypesa e pojena Ha 05.08.1987 r. B rp.
Codus. Cpeanoro cu odbpaszoanue 3apbpiusa B 105 COY ,Aranac Jlanues' B rp.
Codwumst. Or 2006 - 2010 r. e crynenrtka B TY-Codus, u npugodusa OKC - ,Oakana-
BBp™ crieuuanHocT ~Tomno u sapeHa eHepretuka”. 3a nepuoga 2010 - 2012 npumo-
ouBa OKC ,maructbp” no cneumansoct ,, Tornoexnepreruka™. [Ipes 2016 r. yeneu-
HO 3allliTaBa JAMCEpTaLHOHEH TPy Ha TeMa: ,KoHBepcHus Ha jeTdlua rnenen oT u3ra-
psine Ha AUrHdTHY Buiving B TELL B 3€04TH M NpUIIOKEHHETO UM B CUCTEMHM 3a
a/lcopOLMsl HA BBITIEPOJEH JAMOKCHMA™ 3a NpUChKIaHe Ha obpa3zoBaTe/lHa W Hay4yHa
cTemneH ,,JJOKTOpP™ MO JNOKTOpcKa mporpama ,,TepMUYHM M SIpeHU elNeKTPHieCKH
LHCHTPaIM™ MOJ HAYYHOTO PBKOBOPCTBO Ha jou. a-p uuHK. Cuasus boiiuesa. Ot
28.09.2016 - 05.2017 r. 3aeMa akajgeMH4YHaTa JIBKHOCT ,,acucTeHT" a ot 18.05.2017
r. clle]] yCHelHo creye/iBaHe Ha KOHKYPC 3aema akaJeMuvHaTa ATbKHOCT ,[JIaBeH
acucrent” B Kar. .Euepreruxka u mammnocrpoene™ no [HH 5.4, Enepreruxa B Koe-
Ka 1o eHepreTuka U enekTpoHuka npu TY-Codus u npoabmxasa na padotu Ha Oes-
CPOUEH TPYIOB JOTOBOP.

KoHKypehT 32 akajieMHYHa JUIBKHOCT JloueHT e 0dsiseH B JIB 6p.25/26.03.2021
r. ¥ Ha uHtepHet crpanuuarta Ha TY-Codus o 26.03.2021 rox., 3a nyxkaute Ha Ko-
JIGJK 110 CHEpPreTHKa M JIEKTPOHMKA M KaTeipa ,, EHepreTuka ¥ mammHoctpoene™.
Cwe 3anosen NeOJK-5.4-09/04.06.2021 r. na npod. an unx. Msan Kpanos - Pexrop
Ha TY-Codus Ha ocHoBanue Ha 4.4 (2) or 3PACPDB, un. 6 (4) or IIYP3AJ] B TV-
Codus, moknan Ha aupekrtopa Ha Konex 1o eHepreTvka M eIeKTPOHHKA U
/Mporoxkon Ne5/01.06.2021 r./ or pemienune na CbBeT Ha KOJEKA, MO NPETOKEHHE HA
kar. Enepreruka w mammuoctpoene” (Ilporoxkonr Ne KEE -EM-003-2021/
20.05.2921 r.) BbB Bpb3Ka ¢ npoueayparta 3a zaemane Ha AJl ,gouent” mo [TH 5.4.
Eneprervka, HayuyHa CNEUMATHOCT 4 | €PMUYHH U SAPEHH €JIEKTPHHECKH LEeHTpaln®™ e
HA3HAYEH ChCTAB HA HAYYHO Kypu. B npoueiypHo orHoueHue o0sBIBAHETO Ha
KOHKYpca € B nbjaHo c¢borBeTcTBUE Ccbe 3PACPL u Ilpasunuuka na Texuuuecku
yuuBepcuteT — Codus.




2.006m0 onucanne Ha NpeJACcTaBennTe MaTepHAJH.

KanaunatsT 3a akageMuyHarta AMbAKHOCT . JJOUEHT € TPHII0KHI BCHYKH Heod-
XOJIMMH JIOKYMEHTH (Ha Opoit 14) no koukypcea cbriaacto Ilpasuwnnuka na TY-
Codms.  JlokymeHnTure ca B M3MCKBaHata (opma (Ha XapTHEH W elIeKTPOHEeH
HOCcHUTEN) KakTo M : [Ipuiokenue A ¢ nbjeH TEKCT HA HAYYHMU NYOJIMKALUU OT KaTe-
ropus B; Tlpunoxkenune b ¢ nbaen Teker Ha nayuyuu nyoamkaiyu ot kareropus |

B KOHKYPCHT 3a akaJeMHYHATA JUIbKHOCT ,JIOLEHT”, KauuaarsT yuacreysa ¢ 10
Op. Hay4YHH NyOIHKALMHU MPe/ICTABEHH KaTO PaBHOCTOHHM HA XaOWIIMTALIMOHEH TPY,
KOUTO ca pedepupann U MHACKCHMPAaHW B CBETOBHOM3BECTHH 0a3a JaHHM ¢ HayuHa
urpopmauus (Kareropus B.4). [lpeacraseHu ca: crnipaBka 3a MH/IEKCAlMATA HA BCHY-
K1 Hay4dHU TpyaoBe B 0aza gaHHu Scopus ¢ nbaHu Oudanorpad)cku J1aHHH U CrIpaBKa
3a MH/IEKCAlMs HA JIEBET OT jeceTre onucaHu HaydHu tpyna B Oasa gannm Web of
Science ¢ nbiauu Gudanorpapekn ganuu. [pejacrasen e asropedepar Ha JAucepraius
3a NpUCHKJAaHe Ha oOpa3zoBaTe/Ha M Hay4yHa cTeneH ., oKTop™.B aucepraumonus
TPY/ Ha KaH/JAW1aTa eKCHNEepPUMEHTAIHO € W3C/eBaH M IpeUIOkKEeH T.Hap. 3aTBOPEH
LMKBJ 3a ona3pBaHe Ha okojHata cpeaa B TEL| upe3 cuHTE3 Ha BUCOKOINOPHLO3HH 3€0-
JIUTH OT JIETSIIA 1ene W NPUIaraleTo MM B CUCTEMA 3a aJicopOiMs Ha BbIvIepo/ieH
avokeua. [ybnukauuuTe 1o AUcepTraumoHHUs TPy, ca: 5 Op. B HAYUHM CIIHCAHMS C
UMNakT Gaktop ¥ pedepupaHu cnucaHus; 5 6p. B peueHsupanu crnucanus u S 6p. B
COOPHHULM OT HAYYHH KOH(MEPCHIMH, OTICHATAHH B MBJACH TEKCT. 3a y4acTHC B KOH-
Kypca ca npejctaBeHd 6 Op. HaydyHH NyOJIHKALMKH B U3JaHUS, KOHTO ca pedepupaHu
M MH/IEKCUPAHM B CBETOBHOW3BECTHH 0a3a Jlauuu ¢ HayynHa uHdopmalms B Katero-
pust [.7. [1peacrasenn ca 23 Op. Hayunu nyOdaukaiun B Hepepeprupaiu CliMcanus ¢
Hay4HO peleH3upaHe UM B peaKTHpPaHW KOJIEKTUBHU TpyaoBe B kateropus [.8. Ha
I Op. OoT npeacTaBeHUTE HAYYHM TYOIMKAUMH KaHAMAATBT € CAMOCTOSITENICH aBTOP
(I'.8 Ne2) na 9 6p. e Bogeuy asrop (I.7 Ned, I".7 No5, I'.8 Nel, I'.8 No5, I".8 Neo, I'.8
NolO, I'.8 Nel3, .8 Nel4, ['.8 Nel9) u na 9 6p. e Ha BTrOopo mMecto ot aBropute (I'.7
Ne6, .8 No3, ".8 Ned, [".8 Neg, I".8 Ne9, I'.8 Ne15, 1.8 Nel6, 1.8 Ne20, I'.8 Ne23). Toid
KaTO He € MpejCTaBeH pasjie/IMTeNIeH NMPOTOKOI 3a ChaBTOPCTBO B HAYUHUTE 1yOsiu-
KallMH, PeLEeH3CHTBT NpHeMa, 4ye Te ca PaBHOCTONHM 332 BCUYKH aBTOPH.

Ilpesncrasena e aurmoma NeTYC-EM®S1-HCI1-033/17.11.2016 r. u3naanena ot
TY-Codusa 3a OHC ,,qokTOp™ 1o Hay4dHa crienHalHocT ,, TepMHUHH U SAPEHH eeKT-
puuecku uentpaau® IH 5.4.

[IpencraBena e crnpaBka 3a Hay4yHOM3C/eAOBATE/ICKATA M MPHIOKHA AEHHOCT Ha
rn.ac. ja-p uuxk. Jlenuua Mapunosa Crypesa yrebpiena ot 3am. Pexrop no HITJL -
aou. I'vnbboBa Ha TY-Codus. 3a nepuoja or 20.12.2017 g0 30.11.2021 r. 14 € pb-
KOBOJIMTEJI HA TPU HAYYHH TMpoeKTa ¢ HauuoHaiHo (punancupane: JIM 17/6 3arso-
PEeH LMKBJ 3a ONa3BaHC HA OKOJHATA Cpejla B TOMIOENCKTPUYECKH LEHTPaIn upes
KOHBEPCHS Ha JITALLA MEMNeN B 3¢0JUTH U NPUIAraHeTO UM KaTo aAcopOCHTH HA BbI-
nepojeH auokeun; 2011TP0020-10 VYnassHe Ha BBIIEPOACH AHOKCHI U OIMOJI30TPO-




pSIBAHETO MY B CHCTEMa 3a NPOM3BOJCTBO Ha cuuternuen raz u 21 1TTPO007-10
OnonsoTBopsABaHe Ha PACTUTEIIHH M SHEPTHIHH OTNAIbIUM B CHCTEMH 3a NPEUHCTBa-
He Ha 3aMbpPCeHM BOjH. B cnpaBkaTta ca nokasanu oue 8 Op.Hay4yHH MPOEKTa Ha
KOMTO KaHJAMJAATHT € OUJI YileH Ha KOJIEKTHUB.

OT npeacraBeHUTe MaTepUald He ce peleH3upar, asropedepar ¥ HayYHHTE
nybankaumm 3a npugoOuBaHe Ha 0Opa3oBaTe/iHa M Hay4yHa CTeneH ,.JOKTOpP™ KOWUTO
ca PeUEH3UpaHU U OTHEYATaHN KAKTO W yyacTHeTo B npoektd. Hezapucumo oT ToBa
npu opOpMAHETO Ha KOMIMIIEKCHATA OLIEHKAa HA KaH/M/aTa, PeLEeH3eHTHT 1Ie B3eMe
10/, BHUMaHUE BCHYKH MPeACTaBeHHU MAaTepHaii Mo KOHKypca.

Kanauaarer, rn. ac. ga-p vaxk. Jlenuna Mapunosa 3rypesa  ya0BONeTBOpPsBa
MUHUMAIHUTE U3UCKBAHUS 3a 3aeMaHe Ha akaJeMHUUYHaTa JUIbKHOCT ,,JJOLUEHT , 110COo-
yenu B 3akona 3a PAC B P boarapust u [TYP3A/J] na TY-Codus B HayuHa obnact 5.
Texuuuecku Hayku, [Tpodecnonanto Hanpasienue 5.4. EHepreTuka, HayuHa crnelu-
aaHocT ,, ['epMHYHH U AAPEeHH eIeKTPHUYSCKH LEHTpallH .

[Tpu Munumanun uzncksanusg 430 TOUKM Mo rpyna nokasaresu 3a akajeMu4Hara
JNBKHOCT ,,JOUEHT B THYHUAT 0011 Opoil Toukn Ha kanjujara e 1717, Toukure no
rpyna nokasarenn: A ca 50, npu neodoxoaumu S0; B (B4) ca 110 npu Heobxoaumu
100. Cymara Ha Toukure no nokazaren I' (I'7 m I'8) ca obumo 232, npu neodxoimm
200. Cymara Ha ToukuTe o nokasaren J{ (or 12 go 15) (J{12) ca obo 830 npu He-
obxoaumu 50. Cymara Ha Touxkute no nokasaren XK (30) ca obumo 495 npu HeobXo-
AumMH 30,

3. O6ma xapakTepHeTHKAa HA HAYYHOH3CIEI0BATEICKATA H HAYYHO- NPH-
J0KHATA JICHHOCT HA Kan/niara.

Hayuynure nyOGauKaunu Ha KaHAMIATa NPCACTABEHH KaTO PaBHOCTOIHHM Ha XaOu-
JUTAUMOHEH TPY/L ca MNPOJABIKECHHUE HA M3C/IC/BAHUATA HA JUCEPTALIMOHHUS TPY 1 Ha
KaH/M/1aTa, @ UMEHHO OMOJI30TBOPABAHE HA PA3IHYHU OTIAJHM ITPOJAYKTH B [10JIE3HH
CYPOBHHH 3a JPYI'H TEXHONOIHH, KATO BCHUKH NpejUlaraH NpoLecH fa ca eKoJoro-
CbOOpa3HU M € YCTOHUMBHM pereHus. B ta3u nocoka ca JopasBUTH M eKCrepHMeH-
TATHUTE JEHHOCTH peann3upaHn ot usciaenosaresicku ekun ot TY-Codus. Onpeje-
JeHa e oduiara ey Ha u3cieABaHusTa — OnoI30TBOpsIBaHe Ha TBbPA0(a30BUs OTIa-
JbK, TIOJIYYEH MPH M3rapsHETO HA BbIVIMIIHW IOPUBA B PA3JIMYHKA CUCTEMH U TEXHO-
JIOTMM Ha OnasBaHe Ha OoKoyiHaTa cpeaa. [locraBeHaTa el e peaqTucTHYHA ¢ HAYYHO-
MPUIOKEH MHTEpec. 3a NocTUraHe Ha Lenrta ca noctaseHu |2 3amaun. Excnepumen-
TaHUTE JIRHHOCTH 110 W3CHeABAHUATA, NYOIIMKYBAHK B HAyYHUTE TPY/10BE, MpeacTa-
BEHM KaTO paBHOCTOHHM Ha MOHOrpaduueH TPy, Ca H3BLPUIEHH B HAYYHO-
M3CIe10BaTeICKH MPOEKTH ONMUCAHU B T.2 HA peleH3usTa.

EKcniepyuMeHTaHuTe M3Cle/IBaHHs, BKIKOUYEHN B NyOIMKauMuTe, NpeicTaBeHu
KaTO PaBHOCTOHHM Ha XaOWJIMTAUMOHEH TPy, MOrar ja ce o000MIAT B CleHHTE
rpynu:




FCHUHTE3 HA BUCOKOIIOPHO3HH 3COMUTH OT JIETSIIIA MM ¢ TPH NPOLIEYPH B Clel-
HaTa MoCneA0BaTEeIHOCT-3€0IUTH Ype3 JABYCTanajleH CUHTe3 M 4pe3 XHUApoTepMaliHa
akTuBalms. Jleraiinino onucanne Ha NpoueypuTe No CMHTE3 Ha 3e0JIMTHU MaTepHua-
JIK OT JIeTs1Ia 1eneli, KakTo U [IbJIHOTO OXapakTepu3upaHe Ha NoJyYeHHTe NPOAYKTH
ca MoKa3aHd B HayuyHH Tpydose oT Kateropus B.4 (B.4 Ne2, B.4 Ne3, B.4 Ne5, B.4
Ne6, B.4 No7, B.4 Ne8, B.4 No9);

*HanpapeHu ca eKCNEepUMEHTAIHY W MOJIC/IHH W3C/EABAHUS HA MPUIOKHMOCTTA
Ha MenejHUTe 3e0JIMTH B CUCTEMH 3a ancoduus Ha BbriepojeH guokceun (B.4 Ne3,
B.4 Ne4, B.4 Ne5, B.4 No9);

*M3cnenBaHo € 1nojayyaBaHeTo Ha ThHKH (DUIMM OT MErnejHN 3€0JHTH, TAXHOTO
oxapakTepusupaHe U MPHIOKESHUETO UM KaTo onTH4HHU JetekTtopH (B.4 Nel, B.4 Ne3,
B.4 No5):

*UszcnenBaHo € NPUIIOIKEHUETO Ha [MENeNHU 3€0JUTH, MOJYUEHH Ype3 pa3inyHH
TeXHUKH HA CUHTE3 B CHUCTEMHM 3a INpevucTBaHe Ha 3ambpceHu Boau (B.4 Ne3, B.4
No6, B.4 Ne7, B.4 Ne8), KAKTO M B CHCTEMH 3a KATAJIMYHA JIECTPYKIUS HA YCTOHYHBH
oprainyHu kKomronenTh ( B.4 Ne2, B.4 Ne3, B.4 No5, B.4 Ne9);

*lokazaHa € BB3MOKHOCTTa CMHTCTHYHHM 3COIMTH OT JCTALIA MCnea Ja ce u3-
noJji3Bar Karo paboTHa cpefa B CHCTeMa 3a TePMOXMMHYHO ChbXPaHEHHE HA TOIUIHHA
Ha MpUHLUNA Ha ajgcopOuusa/aecopdbiua B nopbo3Ha cpesa (B.4 Nel0).

Hayunure w npuioxnure uicieaBaHus ril. ac. J-p unk. Jlenmua Mapunosa
3rypesa 8 kareropuun [.7 u ['.8 Morar aa ce rpynupar B Clie/lHUTE TeMaTUYHH Harl-
paBieHUS:

*UscneaBanust B HANpapB/ICHUC MATEPHAIO3ZHAHME-CHHTE3 M OXapakTepH3HpaHe
Ha TBbpAoda3Hu cTpyKTYpH. [Ipunoxkenue Ha ra3oBu aIcOpOLHOHHH MPOLECH 32 OI-
pejsensHe Ha MOBLPXHOCTHUTE XAPAKTEPHCTHKH HA MATEPUHAIN C Pa3IMuyHH €KOJI0-
ruudu npuioxkenust (1.7 Nel, 1.7 No2, .7 No3, .8 Ne6, 1.8 Nel0, .8 Nel2, '8
Nel3, .8 Ne20);

* MzcneaBanus CBbP3aHU ¢ NPEYUCTBAHE HA 3aMbpPCeHU Boan o0eaunenn B (7.8
Nell.T'.8 Nel4, I'.8, Nel6);

*U3cnenBaHe Ha CHCTEMHM 3a VJIABSAHE M OMNOJI30TBOPSABAHE HA BBLITIEPOJHH €MH-
cun (1.7 No4, I°.7 Ne6, I".8 No2, 1".8 No5, I".8 Neg, ['.8 Nel5, I'.8 Nel9);

*SAapenn enexrpuueckn uentpaau (1.7 Ne5, I8 Nel, I'.8 Ne3, '8 No 4, '8
Ne23);

* lerexumst Ha atMocdepru 3ambperTenn (1.8 Ne7, W8 No 17, '.8 No22)

4. Ouenka 3a neJarorHyeckaTa noaroToBKa v JIeHHOCT Ha Kanauiara.
['n. ac. a-p unk. Jlennua MapuHoBsa 3rypesa uMa negarorudecku onut ot 2016
r. [lpe3 nmocneanue Tpu NbAHU Y4EOHHU IOJIMHHU € BOJMJA JIEKLHH IO ClIeAHHTE JMC-
unnannu: 2017/2018 r. ['opuBHa TeXHUKA U TEXHOJNOIHH - 55 4. 1 Enepruiinmn napo-
redepatopu - 90 u.; 2018/2019 r. . 'opuBHa TexHUKa 1 TexHonoruu - 60 4. 1 Enep-




ruitHy naporeneparopu - 90 u.; 2019/2020 r. 'opuBHA TeXHHKaA W TexHONOrHH - 60
4. 1 Enepruiinu naporenepatopu - 80 4, n 2020/2021 r. TonnocHabasisane u rasoc-
HaOsBane - 30 4. v Ynpasienue U eHepruifHo onoa30TBOPABAHE HA OTNAIBIMTE -
30 u,.

['n. ac. a-p unk. Jlennua MapuHoBa 3rypeBa e qoKaszaaa ycremiHa padoTa B
CKMIl, KAKTO M OCBIICCTBABAHEC HA PBKOBO/ICTBO HA HAYYHH MPOEKTH. B aBa oT Hayy-
HHUTE [POEKTHU KATO YJEHOBE HA HAYUHHUTE KOJICKTHBUS aKTHBHO y4acTBaT U CTY/IEH-
TH. Te ca n cbaBTOpH B HayuHu nydonukauuu (B.4 Ne6, B.4 Ne7), kakto u B 11 nyo-
nukaumu B Kareropuure .7 u 1.8,

5. OCHOBHH HAYYHH U HAYUHONPH/IOKHH NPHHOCH.

[Ippemam aBTOopcKaTa cnpaBKa ¢ HAYYHHTE NMPHHOCH B MyOJHKAaLMUTE, MpejcTa-
BEHH KAaTO PABHOCTOHHM HAa XaOWIMTALMOHEH TPY/ ChIIacHO Kareropus B.4.
[Tpunocure na npejcrapenuTe HayuyHu nybnukaumu Ha 6asa Ha nonydyeHuTe ekcre-
PUMEHTAJIHU M3CIE/IBAHHS MOIaT j1a C& XapaKTepu3Hpar ¢ YMCTO HAYHYEeH M HAy4YHO-
IPUIIOJKEH XapakTep.

Hay4yuu npunocH.

*Ha Ga3aTa Ha eKCNIEPUMEHTH M QHATUTHYHHU W3CJIe/IBAHUS € JJoKa3aHa XHUIoTe3a,
CBLP3aHa C BAWAHUETO HA CTPYKTYpaTa Ha M3XOJHATa JeTALla nernesn BbpXy MpoLe-
CHUTE HA 3COJIMTH3AllMSA. Yceranoseno €, 4€E ,’l()ﬁl‘lli’h'l' Hd BUCOKOTNOPLO3EH 3C0JIHT ChC
cTpyktypa Faujasite HapacTBa MHeHHO ¢ yBeJM4yaBaHe Ha aMop(HaTa ChCTaBlIsiBa-
ma B u3xoaHara nenen (b.4 Ne 8).

*[TocTUrHaT € KOHTPOJIMPAH CHHTE3 4pe3 YCTAHOBABAHE Ha YIpPaBliseMM napa-
METPH Ha rpoleca Ha aTMoc(epHa CaMOKPHCTAIM3alMd 3a MOIydyaBaHe Ha 3€01IMT
che cTpykrypa Faujasite, kaTo e JJoKas3aHa npuiloKUMOCTTa My BBPXY OTHAJIHMU Tie-
Me;Iu, MOIYYEHU OT BCHUKH THIIOBE BBIUIMILA, U3M0JI3BAHH 3a eHepruitnu uemm (B.4
Ne7, B.4 Neg).

*Pa3padoreHy ca cXeMM 3a MOJAM(UKALMS HA TENEAHM 3COIUTH Ype3 pasiuyHu
TEeXHMKH Ha CHHTE3 upe3 fo0aBsHe Ha MeAHU U KODANTOBH KATHOHH U 4pe3 MHTerpH-
paHe Ha MarHeTUT B KPUCTA/IHATA CTPYKTYPA, C Lejl NoJ00paBaHe HA NPHIOKHUMOCT-
Ta HA CHHTETHYHMUTE MATEPHAIIM B CUCTEMH 3a onaspaHe Ha okoianarta cpesa (B.4 Ne3,
B.4 Ne5).

*Tlenennu 3e0aUTH, KAKTO U MOAM(MULMPAHUTE UM (DOPMH, ca NMPUINKEHH KaTo
JNBYKOMITIOHEHTHH CTPYKTYPH HOCHTEI-KaTajiu3aTrop B CUCTEMM 3a MPEYUCTBAHE Ha
rasoBe OT YCTOMYMBH OpraHuyHu cheuHeHus ( B.4 Ne2, B.4 Ne9),

HayuHo - npH/I0KHH NPHHOCH.

*JlokazaHM ca NPUAOKUMOCTTA HA MENeIHUTE 3€0IMTH KAaTO aACcOpOSHTH Ha BbI-
AEPOJICH JIHOKCH/L B Pa3IMUHKM PEKUMM HA JIMHAMHYHA padoTa U crnocobHOCTTA UM J1a
paboTaT B nopejuua or UMKIM Ha ajcopdouus u necopouus (B.4 Ned, B.4 No5, B.
Ne9).




*Yenemno ca npuioKenn KaTto oNnTHYHE CEH30PH 3a OrpejiesisiHe Ha KOHLEHTpa-
LMSATA HA ALETOHOBH [APH B ra3oBa cpe/ia ThHKH (PHIAMH, MTOJYHEHH OT Tene/iHu 3e0-
antH (B.4 Nel, B.4 Ne5).

*3e0/UTH CHHTE3UPAHU OT JICTALIA NEMes, ca NPUAOKEHH B CUCTEMH 3a JCKOH-
TaMUHUpPaHe Ha 3aMbPCEeHH BOH. M3cheBanu v onpeaesieHu ca ONTHMATHU YCIOBHS
3a npeuncTBane Ha Boju ot Texkn Metanu (Cd™ u Pb™') u Garpuna (MeTHICHOBO CH-
HBO U MaslaxuToBo 3elieHo) ( B.4 N6, B.4 No7, B.4 Neg).

*Ypes cTaHgapTU3MPaHd MATEMaTHYECKK MOJICIN ca ONMCAHKU TePMOIHHAMUYHHI-
T€ PAaBHOBECHM MPOLECH U KHHETUKATAa HA PeKLMHUTE, MPOTHYALLM [TPH JICKOHTAMHUHM-
paHe Ha 3aMbPCEHH BO/IM, KATO Ca M3YMCICHU CTOMHOCTH Ha KOHCTAHTHH BEJIMYHHH
3a MauabupaHe Ha npoiecurte B peannu maniadu (B.4 N6, B.4 Nog).

*Tlenenuu 3€0NUTH, NOJIYYEHH MPH MUHHUMAJIHH Pa3XxoH 3d Npoleca Ha CHHTEC
ypes aTMoc(eHa CaMOKPHCTAIN3ALNS, Ca PUIIOKEHH B CHCTEMa 3a TEPMOXHMHHHO
chbXpaHeHue Ha ToruinHa (B.4 Ne 10).

6. 3HAYHMOCT HA NPHHOCHTE 32 HAYKATA H NPAKTHKATA.

HayuHou3scnegoBarenckara ¥ HayqHO MPHIIOKHATA ACHHOCT HA IJ1. ac. JI-p MHK.
Jlenvua Mapunosa e ocodeHo akTyanHa 3a Hauleto cbhBpeMmHe. M3uckBanusTa 3a
OMasBaHe Ha OKOJIHATA CPejla Hajarar orpalM4yaBaHe Ha OTBEXKIAHHUTE BPEIHU eMH-
cuu ot TELL. 3a ukoHOMHKaTa Ha HallaTa crpaHa OT FOJIIMO 3HAYEHHUE € 3arla3BaHe
paboTtara Ha CHUICCTBYBAIMTC TOMIOCHEPTHIHUTE €NeKTPHUYEeCKH ueHTpann. M3-
NeABaHUATA U MPUHOCHTE OT u3ciejgoBareinckus ekun Ha TY-Codus ca 3HauuMH 3a
HAyKaTa U NMPaKTUKAaTa, Thbil KATO ca CBBP3aHU C ONOJI30TBOPSIBAHE HA TBbpAodaso-
BHSI OTHA/BK, NOJYUEH [TPH W3rapaHeTo Ha BLIJIHUIHKW TOPUBA B PA3IMYHUA CUCTEMH U
TCXHOJIOTHH H3MOJA3BAHKH 3aTBOPEH 1IMKbIl Upe3 CHHTE3 HA BUCOKOIMbO3HH 3€0JHTH
OT JIETsiUIA MEenesl ¥ MPUIaraHeTo UM B CUCTEMA 3a ajicopOLmMsl HA BbIUIEPOJIEH JIHOK-
CH.

Hayunure nyOaukauuy Ha KaHIHIATa ca CTAHAIM JOCTOSHHUE HA Hay4yHaTa o01-
HOoCT padoTel B npodecoHanHoTo HarnpaBieHHe B cTpaHata W 4yxkOuHa. Te ca
jJoknansadu Ha EBExepruiinn ®opymu-Baphua, na KondepeHunn ¢ MexIyHapoOIHO
yuactue Ha EM® kM TY-Codus. kakto u nybnukauun B pedepupanu u nepede-
pHpaHKu B CBETOBHOM3BECTHH 0a3a JaHHM ¢ Hay4YHa MHPOpMaLus.

Ot npejicraBeHaTa cnpaBka Ha HUTHPAHUSATA HA ABTOPCKH M ChAaBTOPCKH Hay4YHM
myOankauuu Ha ri1. ac. j-p k. Jlennua Mapunosa 3rypesa e BHJIHO, 4e Cle/l Ciell
01.2017 r. orpasenute B pedepeHTHH Oa3a 1aHHK - Scopus u Web of Science ca 3a-
Oesszanm 06110 83 uuTHpanu Ha 14 Hayynu nyOaMKauuu ¢ HEHHO yyacTHe.

7. Kpurnunu 0eJIeKKH H NPEnopbLKH.




AHATM3BT Ha MpPeEICTaBEHHTE MaTepHalii 110 KOHKypca 3a akajeMHYHATa
ANBAKHOCT ,,JIOUeHT" noKa3Ba JIHIICa Ha POIYCKHU [IOPA/IK KOCTO PELIEH3EHTHT CUUTA,
He He € HeOOXOAMMO Jla ce NOCTABAT KPHTHIHH OeNemKH U IPENOpPbKH.

3AKJIIOYEHHE.

Ouenkara wMu  3a fipenolasaresckaTa,  Hay4YHOM3/Ie0BaTe/ICKATa,
nybIMKauMoHHaTa IeHHOCT M MBJIHOTO H3MbIHEHHE Ha MHHHMAaTHUTE H3HCKBAHUS 33
3aEMaHC Ha aKajeMu4HaTa JUIbXKHOCT ,,JloueHT” Ha KanaMuaTa c¢briacHo 3PAC B P
Boarapus u ot ITYP3A/] Ha TY-Codus e , ITIOJIOXKUTEJTHA”,

[lpesnaram Ha wireHoBe Ha HAYYHOTO KYPH Ja 1azie 1oJIoKHTelIHA OleHKa Ha
KanauaaTa u 1a npeanoxu Ha ¥Ysaxaemus Hayuen ceeer Ha Konexa ro €HeprerTuka
v enekrponnka keM TY-Codus ga npuchan Ha . ac. A-p uHK. Jlenuna Mapunosa
3rypeBa akajeMHYHaTa JUTBKHOCT wAoueHrt” [0 Hay4dHa CIEelHATHOCT
»EHepronpeobpasysaiyu TeXHONIOrMH H CHCTEMH", IpoecHoHaHO Hanpasienue 5.4,
Enepreruka, o6nacr na sucuie obpasosanue 5. Texuudeckn HayKH.

02.07.2021 r. PELIEH3EHT: ....
rp. [TnoBaus /mpod. a-p umx. I". Benues/




REVIEW

ation /to awarding the academic position of Associate Professor in the

E@Q%?b al field: 5.4. Energetics, scientific subject "Thermal and Nuclear
Power Plants", promulgated in State Gazette, issue 25/26.03.2021 with a
candidate: Denitza Marinova Zgureva, PhD, Assistant Professor

Reviewer: Georgi Ivanov Valchev, Prof., PhD, Eng.

1. Overall characterization and biography information

Assist. Prof. PhD Denitza Marinova Zgureva was born on June 5, 1987 in Sofia. She
completed her secondary education at 105 High School .,Atanas Dalchev* in Sofia.
From 2006 to 2010 she was a student at the Technical University of Sofia and she
graduated as bachelor in Thermal and Nuclear Power Engineering. In the period of
2010-2012 she acquired Master degree in Thermal Power Engineering. In 2016 she
successfully defended PhD Thesis on the topic: “Conversion of fly ash from
combustion of lignite coal in Thermal Power Plants in zeolites and their application
in carbon dioxide adsorption systems” for educational and scientific degree "doctor"
in the scientific specialty “Thermal and Nuclear Power Plants™ under the scientific
supervision of Assoc. Prof. PhD Eng. Silviya Boycheva. From 28.09.2016 to 05.2017
Denitza Zgureva was on academic position “assistant” and from 18.05.2017 after
successfully winning a competition she holds the academic position of "Assistant
professor” in the Department of Energy and mechanical engineering. in professional
field 5.4. Energetics at the College of Energy and Electronics at TU-Sofia and she
continues to work on a permanent employment contract.

The competition for the academic position of "Associate Professor" was announced
in SG No. 25/26.03.2021 and on the website of TU-Sofia from 26.03.2021 for the
needs of the College of Energy and Electronics and the Department of Energy and
Mechanical Engineering. With document Ne OX-5.4-09/04.06.2021 of Prof. Dr.Sc.
Ivan Kralov - Rector of TU-Sofia on the basis of art. 4 (2) of the Law on the
Development of the Academic Staff in the Republic of Bulgaria (LDASRB), art. 6 (4)
of Regulation PURZAD in TU-Sofia, report of the director of the College of Energy
and Electronics (Rec. No5/01.06.2021 of a decision of the College Council), at the
proposal of the Department "Energy and Mechanical Engineering" (Rec. Ne KEE-
EM-003-2021/20.05.2921) in connection with the procedure for the academic degree
"Associate Professor" in the professional field 5.4. Energetics, scientific specialty
"Thermal and Nuclear Power Plants", has appointed a scientific jury. In procedural
terms, the announcement of the competition is in full compliance with the LDASRB
and the Regulations of the Technical University of Sofia.

2. General description of the presented materials

The candidate in the competition for the academic position "Associate
Professor” has submitted all the necessary documents (14 documents), in accordance
with the Regulations for Occupation of Academic Positions in the Technical




University of Sofia. The documents are presented in the required format (on paper
and electronic media) and includes Appendix A with full texts of articles from the
Indicator B and Appendix b with full texts of articles from the Indicator I'.

In the competition for the academic position “Associate Professor” the candidate
participates with 10 referenced publications which are indexed in worlds data bases
with scientific information and they are presented as equivalent to monography
(Indicator B.4). Presented are: a reference for the indexation of all scientific papers in
the Scopus database with complete bibliographic data and a reference for the
indexation of nine of the ten described scientific papers in the Web of Science
database with complete bibliographic data. It is also presented the abstract of the PhD
thesis. In the PhD thesis of the candidate was experimentally studied and proposed
the so called Closed cycle for environmental protection in TPP through the synthesis
of highly porous zeolites by the fly ash and their further application in systems for
adsorption of carbon dioxide. The publication which covers and were presented in the
PhD thesis include: 5 in scientific journals with impact factor and referenced, 5 in
reviewed scientific journals, and 5 in conference proceedings published in full texts.
Regarding to the participation in the current competition for the academic position
“Associate Professor” are presented 6 referenced publications which are indexed in
worlds data bases with scientific information (Indicator I".7). For the Indicator I'.8 are
presented 23 scientific publications in journals with scientific reviewing or in edited
collective proceedings. On an article of the presented scientific publications the
candidate is an independent author (I".8 Ne2), on 9 articles he is a leading author (1.7
Nog, ['.7 Ne5, .8 Nel, I'.8 Ne5, I'.8 No6, I'.8 Nel0, ['.8 Nel3, I'.8 Nel4, I'.8 Nel19) and
in 9 articles is in second place by the authors (I".7 Ne6, I".8 Ne3, I'.8 No4, I".8 Ne8, I'.8
Ne9, .8 Nol5, I.8 Nel6, I'.8 Ne20, I'.8 Ne23). As no separation protocol is presented
for co-authorship in scientific publications, the reviewer assumes that they are equal
for all authors.

It is presented a PhD diploma (Ne TYC-EM®81-HC1-033/17.11.2016) awarded by
the Technical University of Sofia for the doctoral degree in the scientific subject
“Thermal and Nuclear Power Plants” in the professional field 5.4.

It is also presented a reference for the scientific activities of Assist. Prof. PhD
Eng. Denitza Marinova Zgureva, approved by the Vice Rector on R&D of technical
University of Sofia — Assoc. Prof. Galabova. In the period of 20.12.2017 to
30.11.2021 Denitza Zgureva is a supervisor of three research projects with national
funding: DM 17/6 “Closed cycle for environmental protection in thermal power
plants through the conversion of fly ash in zeolites and their application as adsorbents
of carbon dioxide™; 201PR020-10 “Capturing of carbon dioxide and its utilization in
system for production of synthetic gas”, and 211PR0007-10 “Utilization of wastes
from agricultural and energy production industries in systems for decontamination of
polluted waters™. In the reference are also presented 8 scientific projects in which the
candidate was a part of the scientific teams.

From the presented materials will not be reviewed the PhD thesis’s abstract and
scientific publications which have been already reviewed and published and also the
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participation in the scientific projects. Nevertheless, when forming the complex
assessment of the candidate, the reviewer will take into account all the materials
submitted in the competition.

The candidate Assist. Prof. Denitza Marinova Zgureva meets the minimal
requirements for the academic position “Associate Professor” defined by LDASRB
and Regulation in Technical University of Sofia about the scientific area 5. Technical
science, Scientific field 5.4 Energetics, Scientific subject “Thermal and Nuclear
Power Plants™.

At the minimum required 430 points for the academic position "Associate
Professor” personal total score of the applicant is 1717. The points by Indicators are
as follows: 50 for Indicator A at 50 required; 110 for Indicator B (B4) at 100
required. The sum of the points on indicator I' (I'7 and I'8) is a total of 232, with the
required 200. The sum of the points on indicator [| (J112-/115) is a total of 830, with
the required 50. The sum of the points on indicator K is a total of 495, with the
required 30.

3. General characteristics of the applicant's research and applied-science
activities

The scientific publications which are presented as equivalent to a habilitation
thesis represents the continuation of investigations form the PhD thesis of the
candidate: utilization of different waste products in useful raw materials for other
industries, as all proposed processes are environmental friendly and sustainable. In
this direction are developed the experimental activities performed by scientific team
from Technical University of Sofia. It is determined the common aim of
investigations — utilization of solid state waste obtained during the combustion of
coal in different systems and technologies for environmental protection. The defined
aim is realistic and is of scientific and applied interest. For the purpose’s achievement
12 tasks are defined. Experimental activities regarding the investigations. published
as equivalent to a habilitation thesis, are performed under the scientific project
described in section 2 of the review.

The experimental studies included in the work could be summarized in the
following groups:

* Controllable synthesis of high porous zeolites trough three different
techniques: double stage synthesis, hydrothermal activation, and atmospheric self-
crystallization. The detailed description of the procedures for synthesis of zeolites
from fly ash and the full characterization of the obtained materials are presented in
articles from the Indicator B.4 (B.4 No2, B.4 No3, B.4 Ne5, B.4 No6, B.4 Ne7, B.4 Ne8,
B.4 No9).

* The experimental and model investigation regarding the application of fly ash
zeolites in systems for adsorption of carbon dioxide was performed (B.4 Ne3, B.4
Ned, B.4 Ne5, B.4 Ne9).

* The obtaining of thin films from fly ash zeolites is also investigated and their
further application as optical detectors (B.4 Nel, B.4 No3, B.4 NoS).




* It was investigating the application of fly ash zeolites obtained by different
techniques of synthesis in systems for decontamination of polluted waters (B.4 Ne3,
B.4 Ne6, B.4 Ne7, B.4 Ne®) and in systems for catalytic destruction of volatile organic
compounds (B.4 No2, B.4 Ne3, B.4 NeS, B.4 Ne9),

* It was proved the possibility for utilization of fly ash synthetic zeolites as a
working media in a system for thermochemical heat storage at the principle of
adsorption/desorption of vapors onto porous materials (B.4 Ne10).

The scientific and applied investigations submitted by Assist. Prof. Denitza
Zgureva in publications of Indicators I'.7 and I".8 could be group into the following
topics: !

* Studies in the field of Material science — synthesis and characterization of solid
materials. Gas adsorption processes application to the surface determination analyses
of materials with different environmental applications (I".7 Nel, [".7 Ne2, I'.7 Ne3, I'.§
Ne6, I'.8 Nol10, .8 Nel2, I'.8 Nel3, .8 Ne20)).

* Studies onto decontamination of polluted waters (I".8 Nel1, .8 Nel4, I".8, No16).

* Carbon capture and utilization (CCU) systems’ investigations (I".7 Ne4, I".7 N6,
.8 No2, I'.8 NoS, I'.8 No8, I'.8 Nel5, .8 No19).

* Nuclear power plants ((I".7 No5, .8 Nel, I'.8 No3, I".8 Ne 4, I".8 Ne23).

* Detection of atmospheric pollutants (I'.8 Ne7, T".8 Ne 17, .8 No22)

4. Assessment of the candidate's pedagogical abilities and activity

Assist. Prof. Denitza Marinova Zgureva, PhD, has a pedagogical experience
since 2016. During the last three full academic years she has been a lecturer of the
following courses: 2017/2018 Combustion technique and technologies — 55 hours and
Power steam generators — 90 h.; 2018/2019 Combustion technique and technologies —
60 h. and Power steam generators — 90 h.; 2019/2020 Combustion technique and
technologies — 60 h., Power steam generators — 90 h., Heat and gas supply — 30 h. and
Waste to energy technologies — 30 h.

Assist. Prof. Denitza Marinova Zgureva, PhD, has proven the successful
teamwork and also the potential for leading of scientific projects. As a part of two of
scientific teams which she supervised, students from Technical University of Sofia
have an active role. They are also co-authors in articles ((B.4 Ne6, B.4 Ne7) and in
another 11 publications from the Indicators I'.7 and I".8.

5. Major research and research-applied contributions

I accept the author's reference with the scientific contributions in the
publications, presented as equivalent to the habilitation work according to category
B.4.

The contributions of the presented scientific publications on the basis of the
obtained experimental researches can be characterized as scientific and scientifically
applied.

Scientific contributions:




* Based on experiments and analytical studies a hypothesis, related to the

influence
of structural properties of raw fly ash onto zeolitization processes, has been proven. It
was established that the yield of highly porous zeolite with FAU framework increases
linearly with the amorphous constituents from the raw fly ash increasing (B.4 Ne 8).

* Controlled synthesis has been achieved by establishing controllable parameters

of
the atmospheric self-crystallization process for the production of zeolite with the
Faujasite structure, proving its applicability to fly ashes obtained from all types of
coal used for energy production (B.4 Ne7, B.4 Ne§).

* It was created technological schemes about the modification of fly ash zeolites
obtained by different syntheses’ techniques through adding of copper and cobalt
cations and by impregnation of magnetite in the crystal structure with aim to improve
the applicability of the synthetic materials in systems for environmental protection
(B.4 Ne3, B.4 No5).

* Fly ash zeolite and their modified forms are applied as double structure of

carrier-
catalyst in systems for purification of gases from volatile organic compounds (B.4
Ne2, B.4 Ne9).

Scientifically applied contributions:

* The applicability of fly ash zeolites as adsorbents of carbon dioxide in different
regimes of dynamic work and their ability to operate in continuous cycles of
adsorption and desorption have been proven (B.4 Ned, B.4 NoS, B. Ne9).

* Thin films obtained from {1y ash zeolites are successfully applied as optical
sensors for the determination of acetone concentration (B.4 Nel, B.4 NoS).

* The zeolites synthesized by fly ash are applied to systems for decontamination

of
polluted waters. The optimal conditions for purification of waters from heavy metals
(Cd*" and Pb’") and dyes (methylene bluc and malachite green) have been
investigated and determined (B.4 Ne6, B.4 Ne7, B.4 Neg).

* The thermodynamic equilibrium processes and the reaction kinetics during the
water decontamination have been described by standardized mathematical models
and process constants have been determined for scaling of the technology in real
scales (B.4 Ne6, B.4 No8).

* Fly ash zeolites obtained at minimal synthesis costs through atmospheric self-
crystallization have been applied to thermochemical heat storage system (B.4 Ne 10),

6. Significance of contributions to science and practice
The scientific and scientifically applied activities of Assist. Prof. Denitza
Marinova Zgureva is particularly relevant to the present days. The requirements for
environmental protection require limitation of the harmful emissions from the TPP.
For the economy of our country it is of great importance to preserve the operation of
the existing thermal power plants. The scientific publications of the candidate have
5




become available to the scientific community and to those working in the
professional field in the country and abroad. The results were shown at Energy forum
— Varna, at other international conferences of FPEPM and in articles both indexed
and not in world scientific databases.

From the presented citation overview of authored and co-authored articles by
Assist. Prof. Denitza Marinova Zgureva. PhD, can be seen that after 01.2017 in the
worlds scientific databases Scopus and Web of Science are indexed total 83 citation
of 14 articles.

7. Critical notes and recommendations

The analysis of the materials submitted in the competition for the academic
position of "Associate Professor" shows no gaps, which is why the reviewer considers
that it is not necessary to make critical remarks and recommendations.

CONCLUSION

My assessment of the teaching, research, publishing and full implementation
of the minimum requirements for the academic position of " Associate Professor"
of the candidate, according to LDASRB in Bulgaria and Regulations of TU-Sofia,
is "POSITIVE".

I propose to the members of the scientific jury to give a positive assessment
to the candidate and to propose to the Council of the College of Energy and
Electronics at TU-Sofia to award Assistant Professor Denitza Marinova Zgureva,
PhD, academic position "Associate Professor'" in the scientific specialty
"Thermal and Nuclear Power Plants', professional field 5.4. Energetics in the
field of higher education 5. Technical sciences.

02.07.2021 REVIEWER: S {& 1

Plovdiv /Prof. Dr. Eng. G. Valchev/



