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1. Kparku 6norpagnynH JaHHH H XapaKTePHCTHKA HA HAYYHHTe HHTEPECH Ha
KaHIuAATa.

JI-p vk, Anekcannbp ['eoprues [eoprues, eqMHCTBEH KaHIMAT B KOHKYpCa 3a ,, [Ipoghecop “, € poaeH
Ha 22.03.1958 r. B rp. JIo6puu. 3aBbpLusa BrcLie obpasoBanue npes 1981 r. 8 TY-Codus, cnienanHoct
,,TOMJI0 - ¥ s/ipeHa eHepreTHKa® ¢ MaruCThPCKa CTEMNEH, CJIE/ KOETO € PEIOBEH JOKTOPaHT KbM KaTepa
,TonnudHa W xmagunHa Texuuka® B TVY-Codusa (1984-1987 r). Ilpes 1988 r., npunobusa
obpa3opaTenHaTa M  Hay4yHa CTemeH ,JOKTOp” mo HayyHa cneupanHoct  02.06.07
“EnepronpeobpasyBallli TEXHONOTUMH U ckcTeMr”. B meprosia anpun 1987 r. - nexemepu 1988 e nayuen
cbTpyanuk I ct. B MHcTHTYTa no Meconpomuiiesoct B Codpua. Iloctensa B TY-Codus, dpumuan
TTnoBaus npes nekeMBpH 1988 r., KbAETO € CT. acHCTeHT B nepuoaa (12.1988.-03.1990r) u rui. acucTeHT
B nepuoaa (04.1990.-05.2000r) B xatenpa ,,Mexanuka®, a B 2000 r. My € NpMCBOCHO HayYHOTO 3BaHHE
“JloueHT” mo HayuHa cremmanHocT 02.06.07 “ExepronpeoGpa3syBallli TEXHONOTHH M CHCTeMH . B
nepvoaa 11.2011r. — 022013 r. e pbkoBoaMTe] Karempa «3eleHa eHepreTvka» B EBpomeiicku
MONMTEXHUYECKH YHUBepcuTeT, rp. [lepHuk. Ha 12.12.2012r., ciiex KOHKYpC B ChLUXA YHHBEPCHTET My
€ NIPHCBOEHA aKaJIeMMYHATa JUThKHOCT ,,[Ipodecop™ no npodecruonanto HanpasieHue 5.4. Enepretika
C HayYHa CMeLMaNHOCT ,,EHepronpeo6pasyBaliy TEXHOIOTMHU K CUCTEMH . Biiajiee HEMCKH, aHTTTHIACKH,
UCMAHCKH U PYCKH €3HK.

2. OO0mo onHcaHHe HA NPEeICTABEHHTE MATEPHAJIH
KanauaaTsT B KOHKypca 3a aKafieMH4Ha QTBKHOCT ,, [Ipoghecop “ JI-p umk. I'eoprues e npeacTaBui
BCHYKH HEOOXOAMMM JOKYMEHTH, CbriacHO IIpaBMIIHMKa 3a YCJIOBHMATa W pela 3a 3acMaHe Ha
aKagieMM4HH 1bxKHOCTH B BAH u IpaBunHuK 3a npunaraHe Ha 3aKoHa 3a pa3BMTHETO Ha aKaJIeMHYHHA
cberak B Peny6nuka bearapus.
[ToKpHBaHETO Ha MHHHMMAIHHTE HALMOHANHM M3MCKBaHWs KbM kaHmupatute 3a AJl ,.IIpodecop® mo
rpynH IOKa3aTelly € KakTo Cle/Ba:
IToka3area A: [Tonydena nunioma 3a OHC ,,Jloktop* Nel7880/08.06.1988, (50 Touku)
Iloka3zaten B: XabunurauuoHen Tpya — moHorpadus. IlpeacraBeH e MoHorpaguueH Tpya A.
Teopaues. Hsnonzsane na cnonyeea paouayus. Hzoamencmeo Hmeon, Ilnoeous, ISBN 978-954-9449-
65-5, 2012, 188 ctp. (100 ToUukH);
Mokazatean I': Hayuynu myGnukauudu B W3JaHMA, KOMTO ca pedepupaHd ¥ HMHICKCHPaHH B
CBETOBHOW3BECTHM 6a3d JaHHM ¢ HayuHa wuHbopmauus (Web of Science m Scopus), H3BBH
XaOHUIUTALMOHHUS TPYA (MUH. 220 TOYKH)
IIpencrasenu ca 15 Tpyaa, kakro cneasa: (I'1, I'2,13,14,15,16,17,18,19,I'10, ', 112, I'13,T'14,
I'ts5) (317 toukn);
Ioxasatenn JI; [{MTUpaHHs WM pEUEH3MH B Hay4YHHM M3aHMA, pedepupaHd ¥ HHAEKCHPaHH B
CBETOBHOW3BECTHH 6a3y JaHHH C HayyHa MH(QOPMALMs MM B MOHOTrpad K 1 KONEKTUBHH ToMOBe (Web
of Science u Scopus) (MuH 120 Toukm)
[Mpencrasenu ca 179 uutrpanus Ha 9 Tpyaa (358 ToukM). B joka3aTencTBeHaTa 4acT ca MOCOYCHH
6ubanorpadcky JaHHM 3a LMTHMpallaTa MyGnuMKauus, Npenpatka KbM ChOTBETHaTa 6a3a NaHHH H
OTKBCH OT LIMTHpalarTa myGIMKalus CbC ChOTBETHOTO pedepUpaHe.

Iloxa3arenu E:
+ E13 PLKOBOZICTBO Ha YCMEIIHO 3aLIMTHIM JOKTOPAHTH (n € 6pOoAT ChPBbKOBOAMTENH Ha CBOTBETHHA
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noktopanrt). He ce u3BbpiiBa nenexue Ha Opost CbpbKOBOAUTEIIN Ha JOKTOPAHTa, ako T€ ¢a OT pa3jInyHu
Hay4YHHU 00JIaCTH.

[IpencraBena e cnpaBka ca 2 3amuTuiau gfoktopanTd (E13.1 u E13.2), enuHUAT OT KOUTO € 4y AeHel
(E13.2) u e 3amuTun B apyra aspxkasa (100 Touku).

* E15 Yuactue B MeXIyHapOJeH Hay4UeH WU 00pa3oBaTelleH MPOEKT

[pencrasenu ca 8 yuactus (E15.1, E15.2, E15.3, E15.4. E15.5, E15.6, E15.7, E15.8) (160 To4KM);

* E16 PpkoBOICTBO Ha HAIMOHAJICH HayYeH WM 00pa30oBaTeNIeH MPOEKT

[IpencraBenu ca mokaszaTencTBa 3a 1 TakbB MPOeKT (20 TOUKH)

*E17 PpKoBOACTBO Ha OBITAPCKHUS EKUT B MEXTYHAPOICH Hay4YeH Wi 00pa3oBaTeseH MPOeKT
[pencrasen e 1 npoekt (50 Toukwm).

* E19 [IyObnukyBaH yHHBEPCUTETCKH YY€OHUK WM Ha y4eOHHK, KOWTO Ce M3ION3Ba B yUWIJIMITHATA
Mpexa

[IpencraBenu ca 2 yyeOHHMKA, EAMHUAT OT KOUTO CAMOCTOATENICH (HA aHTIUICKU €3UK), a BTOPUAT B
CbaBTOPCTBO: (53 TOUKHM).

» E20 [lyOnukyBaHO YHHBEPCHUTETCKO Y49E€OHO MOCOOHE WM y4eOHO MocoOme, KOETO ce M3IOI3Ba B
YUUIIMIIHATA MpeKa

[IpencraBeHo e eaHo yuebHO MocoOue, CaMOCTOSTEIHO HAIIMCAHO Ha aHTIMHCKU e3uK (20 TOUKH).
[Ipu cpmocTaBsiHe Ha MPEACTaBEHUTE MaTepHald ¢ MUHUManHUTe u3uckBanus (Tabu. 1) 3a 3aemane Ha
ALl “Ilpoghecop” mo mpodecnonanan Hampasienus cwriacHo IITI3PACPB u I1YP3AJ] ma BAH
CJIC[Ba, Y€ Ca M3IIBJIHCHU U ChIICCTBCHO MMPEU3IIBIHCHN MUHUMAJIHUTC U3UCKBAHW 34 3aCMaHC Ha AI[
“Ilpoghecop”.

Tabmuua 1. I'pyna nokazatean MunnmaineH 0poii Touku bpoli Touku Ha KaHAMaTa

I'pyna nokazarenu MuHrMaIeH Opoi TOYKH Bpoii Toukn Ha KaHIMaaTa

A 50 50
b - -
B 100 100
I 220 317
| 120 358
E 150 403

O6mo 640 1228

KanauparsT e npeactaBui J0Ka3aTeJICTBEH MaTepHall, Y€ MOKPUBa U JOIBIHUTEIHUTE KPUTEPUU
Ha MHCcTHTyTa 0 MHXKeHepHa xuMmus KbM BAH, xoero e mmroctpupano noope B Tabnwuma 2.

Tabmuia 2. JlombJIHUTENHN KpUTEpHH Ha ,, JIHCTHTYTa 0 mHkeHepHa xumus' (MUX)

ITokazarenu T.1 T.2 T.3 T4 | X-
HHJIEKC

IMokpuTtu H3HCKBAHHUS oT 1 71(13) 804 98,08 11

KaHIuaaTa

MuHUMaTHA M3HUCKBAHMS 3a 1 40(12) 50 92 8

,IIpodecop

3. OO0ma xapaKTepUCTHKA HA HAYYHO-U3CJ1e0BATeICKATA M HAYYHO-IPUJIOKHATA JefiHOCT
HA KaHAWIaTAa.

HayunouscnenoBarenckara ¥ HaydyHO-TpWJIOKHata peiHoct Ha A. ['eoprues, orpaseHa B
nyOJIMKauuTe, TPOEKTUTE U JIPYTU JEHHOCTH, B KOMTO € y4acTBaJl, € HACOYeHa HMPUOPUTETHO KbM
npobieMuTe Ha H3cie/BaHe Ha Bb300HOBIEMUTE EHEPrHWHW HM3TOYHHUIM (CIIBHYEBA, BITHPHA U
reoTepMaliHa €HEprus) KakTo M CHCTEMH 3a IpeoOpasyBaHeTO Ha eHeprusita. KaTo B3emeMm mnox
BHUMAaHHUE, Y€ BCHYKM IPEICTABEHU TPYIOBETE ca MyOJMKYyBaHM B PEHOMHUPAHH MEXIyHAPOIHHU
W3JIaHUs, IPUEMaM, Ye aHOHUMHHTE PELEH3UH 0TPa3sBaT TOYHO BUCOKOTO MPO(EeCHOHATHO U HAYYHO
HUBO Ha KaHaujata. OCHOBHUTE HANPABIICHUS HA HAYYHU U3CIICABAHUS MOTaT Ja ObJIaT MpeICTaBeHU
Taka:
Hanpasaenne 1: Hzcieosane ma ceomepmannu monaunnu cucmemu. llpencraBenu ca obmo 3



MTO3WIIMK: TIPEICTaBEHUTE IyOIMKALUH ca B pedepupan mydaukanuu (tpymose 2.7, 2.8 u 2.9), ennara
ot kouto (Tpyx 2.8) B ciucanwue Int. J. of Heat and Mass Transfer, 2018 ¢ ummakT dhaktop 4.346 (Q1),
a apyrute ase (2.7 u 2.9) B cniucanue Energies, 2017 u 2020 choTBeTHO, ¢ UMMaKT ¢akTop 2,676 u
2,702 (Q2) cbOTBETHO.

Hanpasiaenue 2. Hzuepsane napamempume Ha civHuesama paouayus. llpenctaBenu ca obmo 4
nosuimu: [TepBata cratus (2.1) e nyonukyBana B cnucanue Renewable Energy, 2004 ¢ MmmaxT daktop
0,607 (Q1); Broparta cratus (2.2) B criucanue Energy Conversion and Management, 2004 ¢ uMmakt
dbaxrop 0,794 (Q1); Tperata (2.3) u uerBbpTata (2.4) ca mybdnukyBane cboTBeTHO B Energy Conversion
and Management, 2005 u umnaxt ¢axrtop 1,244 (Q1).

Hanpasaenmne 3: /3ciedsane na monauHHU eHePULIHU aAKYMYAAMOPYU HA OCHOBATA HA MAMEPUATU C
npomsana na gpazoeomo cvcmosnue (MIIDC). Tlpencrasenn ca 0610 2 mosuiwn: ITspsara crarus (2.6)
e myosnukyBana B crimcanue Journal of Thermal Analysis and Calorimetry ¢ ummakr daxtop 2,042 (Q2),
a Bropara (2.15) ceorBeTHO B crincanue Bulgarian Chemical Communications, 2020, uHaekcupaHo B
Scopus.

Hanpagnenmne 4: M3cnedsane na coemecmuama paboma Ha mepMOnoOMneHy UHCManayuu CoC CIbHYe8U
xonexmopu. llpencrasena € 1 mosumus: Crarusra (2.5) e mybnukyBana B cincanie Renewable Energy,
2008, ¢ ummakt akrop 1,663 (Q1).

Hanpasaenmue 5: Hzcnedsane na éamvpru uncmanayuu. llpencraBena € 1 nozunums: Cratusra (2.11) e
mybnukyBaHa B ciricanne Renewable Energy, 2021 ¢ umnaxt daxrop 6,274 (Q1).

Hanpasaenune 6. /3ciedsane na monaunnu euepeutinu uncmanayuu. IlpeacraBenn ca oOmo 3
no3unmu: [Ispeara (2.10) u Bropata (2.12) crarus B cniucanue Energy (2021) ¢ umnakt ¢akrop 7,147
(Q1), a Tperara

(2.14) B ciucanme Bulgarian Chemical Communications, 2018, unaexcupano B SCOpUS.
Hanpasaenne 7. [lpoyusane na muenue 3a Bvsobnossemume enepeutinu usmounuyu. IlpeacraBeHa e
1 mosunms: Crarusta (2.13) e nydaukyBana B ciucanue Bulgarian Chemical Communications, 2016, ¢
nMmmaxkT ¢akrop 0,238 (Q4).

[ly6nukanunure W3BBH BKIIOYEHUTE B MOHOTpadUuYHHMS TPYyA MO MOPEIHOCT Ha aBTOpUTE ca
pasnpeesieHue 1Mo CICAHUS HAYMH:

 CamocrosTenau craTud — 1 myomukanus — (2.5);

* [IbpBO MACTO OT CITUCHKA C aBTOpH — 2 mybnukarmu — (2.2); (2.5)

* Bropo mscro ot ciuckka ¢ aBropu — 4 nmyonukaimu — (2.1); (2.3); (2.6); (2.8);

* Tpeto MsICTO OT CITUChKa ¢ aBTOpU — 5 myOnukanuu — (2.4); (2.12); (2.13); (2.14); (2.15);

» Ciief1 TpETO MSCTO OT CIIUCHKA ¢ aBTopu — 4 myonukarmu — (2.7); (2.9); (2.10); (2.11).

* [IpeacraBennuTe qaHHU yOEAUTEITHO MMOKA3BaT, 4e JI-p UHXK. A. ['eoprueB nputexapa yMEHHETO caM Jia
pa3paboTBa U MPEJICTaBs HAYYHU TPYJOBE, KAKTO M aKTHBHO J]a yU4acTBa B KOJICKTUBHHU Pa3pabOTKH.

4. OueHka Ha MpeJCTABEHUTE MaTEPUATIH.
OnensiBaM MpeACTaBeHUTE HAYYHU TPYZOBE Ha Hal-BHCOKO HayyHO HHMBO. OCBEH INpenCTaBEHUTE 3a
KOHKYpCa MaTepHajIl aBTOPHT NIPUTEKaBa 3HAUYUTEICH Opol MyOIuKaIK, KOUTO TOW HE € BKJIIOYMI B
KOHKypca. MI3BecTHO MU €, ue Te3H TPyJI0Be ChII0 ca MyOIIMKyBaH! B PEHOMHpAHH CBETOBHH H3IaHUS
uHIeKcupanun B Scopus u web of science. JI-p umxk. A. ['eoprueB ¢ HM3BeCTEH Y4YeH C BHCOKa
MeXIyHaponHa penyraiua. ChUIMAT € MONYy4YMJT Hay4dHa JUTBXHOCT ,.npogecop” B EBponeiicku
MOJIMTEXHUYECKH YHHMBEPCHTET B mNpodecHoHasHO HampaBieHue EnHepretmka ©o HayyHara
CHEIMATTHOCT ,,EHepromnpeodpasyBariy TexHOJIOrUU u cuctemu’ nipe3 2012 r. B chius yHuBepcureT
npod. 'eoprues e 6un PrroBoauten kareapa ,,3enena Enepretuxa” 11.2011r. — 02.2013r. [-p unx.
A. T'eoprues e npoBeln Hay49HH cnenuanusanuu B Texandeckn YHuBepcureT @enepuko Canra Mapus,
Banmapaiico, Y (2001-2003 r); Yausepcuter 3ureH, ['epmanus B nepuona 03.1992r.-02.1993r.;
mpe3 2005 r. Katenpa no npunoxkna ¢usuka, [loaurexauuecku yHuBepcuter, Banencus, Mcnanus;
npe3 2005 r. UuctutyT no MeTeoposorus u KiIuMaTonorus, ¥ Husepcutet Xanosep, I'epmanust; 2007
r. 'eorepmarnen nentsp, YuusepcureT [ voTunren, I'epmanns. J-p umxk. A. ['eoprues e ppKkoBOAMI U
YYaCTHHK B peIWlia HAIMOHATHH M MEXIyHapOTHH HAyYHO-M3CIIEIOBATEIICKH IPOEKTH, KOUTO
noapoOHO ca MpeAcTaBeHd B crpaBKaTa. CHUIMAT € aBTOp M ChaBTOp Ha 3 y4yeOHHMKa (€IMHHAT HA
AQHIJIMHACKY €3UK) U 3 PHKOBOJICTBA (€AHOTO HA aHTJIIMHCKHM €3HUK). 3a MPU3HAHUETO Ha KaHAWJATa SICHO
TOBOPSIT M HETOBUTE YYaCTHs B PEIAKIIMOHHN KOJIETMH HA U3BECTHU MEXITyHAPOIHU HAyYHU CITUCAHUS:
2016, 2018, 2019, 2020, 2021 — I'maBen ['oct-penmakrop, “Bulgarian Chemical Communications”



journal; 2018 — T'oct-pemaktop B “Renewable energy” journal; 2019, 2020, 2021 - I'maBeH rocrt-
penakrop B “Renewable energy” journal; 2019, 2020, 2021 - I'maBen roct peaaktop B “Energy - The
International Journal”; 2021 - T'oct penaktop B “Applied Thermal Engineering”; 2019 -2022 - Pegaktop
B “Energy - The International Journal”:
https://www.journals.elsevier.com/energy/editorialboard/aleksandar-georgiev.

5. OCHOBHM HAYYHH M HAYYHO-TPUJIOKHH MPHUHOCH.
[Ipuemam crnpaBkaTa Ha KaHAWIATa 32 OCHOBHHUTE MPHUHOCH B INPENCTAaBEHUTE TPYJOBE, KOMTO Ca C
Hay4deH, HayJIHO-TIPUJIOKEH U MPIJIOKEH XapaKTep M MOTaT Jia ce 0000IIAT Taka:
* OCHOBHU NPUHOCU HA MOHOTPaQUYHHSA TPY]

Monorpaduunauar tpyn M1 ,Hsnonszeane na ciavhyesa palduayua” € W3AaAeH OT OBITAPCKOTO

n3natenctBo Mmeon, rp. [lnoBaus 1 mo obdem (188 cTp.) m arpulOyTn oTroBapsi Ha M3UCKBAHUATA 32

MoHorpaduueH Tpyn. Toil mpencTaBsi cUCTEMaTHYHO W3CIEJBAaHE CIBHYCBU CIEASINN YCTPOWCTBA,

IUIOCKA M BaKYyMHHU CI'bHUEBU KOJIEKTOPH, aKyMYJIaTOPH 3a ChXpaHEHHE CIIbHYEBA €HEPTHs, KAKTO 1

pa3nUYHMTE BapUAHTH HAa MHCTAJAallMy 3a W3MOJ3BaHE Ha CI'bHYEBATA CHEPIHs, BKIIOYHTEIHO U BE

KOMOMHAINS C TEPMOIIOMITH.

OCHOBHHTE HAay4YHH TPHHOCH Ha KaHIUAaTa MOXEM Jla OOOOIMM 6 Oecem cpynu:. BHBEIECHUE B

CTbHYEBaTa €HEPreTHKa; CIITbHYEBH CIEJSAIIN YCTPOMCTBA; TEUHOCTEH CIIBHYEB KOJIEKTOP; BaKyyMeH

CTPHYEB KOJEKTOP C TOIUIMHHA TpHh0a; Pa3HOBHIHOCTA HA CI'BHYEBUA KOJEKTOPH; TEYHOCTHH

TOIJIOAKYMYJIATOPH; aKyMYJIaTOpH Ha OCHOBAaTa Ha MaTepHalHd C MPOMsiHA Ha (a30BOTO CHCTOSHHE

(MIN®C); cnpHYEBH HMHCTajNalMU 32 OWTOBO TOpEIIO BOJOCHAOJsIBaHE M OTOIUICHHE;, BAaKyyMHH

CITPHYEBH CHCTEMU; CIIHYEBO 0a3UpaHU TEPMOTIOMIICHH MHCTANANWd. KbM BCHYKHM MPUIIOKESHH TI0-

nony 13 mpuHOca cbM OTOENs3aJl MOsITa MpPEUEHKa Aald Te ca HAYYHH, HAyYHO-TIPUIIOKHHU WA

TIPIITIOKHU:

Mouorpaduunus Tpya chabpka u cienante HAYUYHU IMPUHOCH:

1. Ce3pmameH e mareMaTHdeckd MOJEN 3a ONpeleNsHe Ha MapaMeTpuTe Ha CIIBHUEB BaKyyMEH
KOJIEKTOP C TUIOCHK abcopOep u ToIuIiHHAA Tphoa. OCOOCHOCT Ha MOJieNa € 4e upe3 Hero ce MpaBu
I'BJTHO W3YHCIICHUE Ha U3XOMAIIaTa TeMIepaTypa oT Kojnektopure. Ha 6a3ara Ha MaTeMaTHYECKUS
MOJIeTI € Ch3/1aJieHa KOMITFOThPHATA ITporpamMa U ca HalpaBeHH TEOPETUIHH M3CIICABAHMS HA €TUH
KOJIGKTOpEH 010K (T71.4).

2. OnucaH e MaTeMaTHYECKU MOJICI Ha aKyMyJIaTOp ChC CTpaTu(UKaius 0a3upaH Ha IPUEMAHETO, e
(bayunbT e pa3geneH Ha N XOPU3OHTAIHU CIIOA C pa3jMyHa TeMIlepaTypa, KaTo Ha Ta3d OCHOBA €
MOJTy4eHa cCUcTeMa OT N OOMKHOBEHH M epeHIInaNHN ypaBHeHus. [[poBepkara Ha JOCTOBEPHOCTTA
Ha MOJIella € HalpaBeHa C MMOMOIITa Ha HATYPHH €KCIIEPUMEHTH Ha BOJIEH CMECUTEIICH aKyMYyJIaTop
AB-320. Ha 6azarta Ha Mojena € € Ch3/IaJeH MporpaMeH MpOIyKT, KaTo 4pe3 Hero MoraT Jia ce
CUMYJIMpAT MPOIECUTE B TEYHOCTHH CMECUTENIHHM aKyMyJaTOpH C Pa3IMYHa TOJIEMHHA KOraro
OTCHCTBAT EKCIIEPUMEHTAIHA JaHHU (T71.6).

3. Ce3nmazeHa e moapoOHa METOJUKA 32 MATEMAaTHYECKOTO OMMCAHKE HA BOJACH TOIUIOAKYMYJATOP C
YeTBOpHa ceprieHTHHa Tul ,,IBS-Isocal“ SEB 600. AxyMynaTopbT ce ChCTOM OT H30JHUPaH,
BEPTHUKAIHO PA3IOJIOKEH MWIMHIPHUYEH pe3epBoap ChABPIKAI JBE TOILIOOOMEHHH CEPICHTHHH,
KaTro BCEKH TOIUIOOOMEHHHMK C€ ChCTOM OT 4 KOHIEHTPUYHH ceprieHTHHU. JndepeHmanHuTe
ypaBHEHUS ONIMCBAT M3MEHEHHETO Ha M3XOIaTa TeMIlepaTypa Ha (piynaa oT CepreHTHHATa U Ha
Temreparypara Ha pabotHus (QuIyuI B akymyyatopa BbB (QyHKIMS HaBpemero. Ch3majcHa e
KOMITIOThPHATa Mporpama “Speicher” ¢ men aa ce onmumiat npoTHYAIIATE MPOLIECH B aKyMyJIaTopa.
C mporpaMHus IPOTYKT Ca HAIlPpaBEHU U3UMCIICHU 32 ONpeIeNIsIHE Ha U3XO0As111aTa TeMIIepaTypa Ha
COJIOBUSI pa3TBOpP OT akyMmyjaTopa M Ha Temmeparypara Ha (iyuaa B akymynaropa, Karo
MIPECMETHATUTE CTOMHOCTH Ca CPAaBHEHHU C EKCIIEPUMEHTATHUTE pe3yaTaty (I11.6);

4. MopnenupaHu ca TOIUIONPEHOCHUTE MPOIECH B CIBHUEBO Oa3mpaHa TEPMOIIOMIIEHA MHCTANAIINS.
[IpencraBenn ca [eTailTHM MOJENM HA IUIOCHK BOJEH CIIBHYEB KOJEKTOp, IUIACTHHYAT
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TOIJIOOOMEHHHUK, BOJICH TOIOJOAKyMyJIaTOp M TepMOIoMIia ,.Boja-Boja“. OT ChBMECTHOTO
pellicHre Ha TIPEJICTABCHUTE YPaBHEHHS ce MOJy4aBa WH(pOpPMAIUS 32 OCHOBHUTE MapaMeTpH,
XapaxkTepu3upally NOBEACHUETO Ha pasrielaHuTe eHepromnpeodpasyBamy cucteMu. ChCTaBeH €
nporpamen 010k ,,SKTOATP®, ¢ xoliTo mpu 3agaieHa cThIIKa BB BPEMETO MOJKE J1a Ce MOITydr
KOJIMUYECTBCHATA OIICHKA HAa CKCIUIOATAllMOHHUTE mapameTpH (Ti. 10).

HAYYHO-ITPWJIOKHU TIIPUHOCU:
PazpaboteH u poekTupaH e JaTeHTeH akymyiaTop. HampaseH e n300p Ha MOIXOAALIN MaTepHaIn
3a 3ambyiBaHe Ha KoHTelHepute. [logOpan e moaxonsin MaTeMaTH4eCKHd MOZEN 3a OMMCAaHUE Ha
MIPOIIECUTE B aKyMyJlaTopa IpH 3apekaaHe u paspexaane (T 7);
[TokazaHu ca ekcriepUMEHTaIHaTa CTPYKTYpa U INIAaHBT HAa U3MEPBAaHUATA Ha CUCTEMAaTa BaKyyMHHU
CII'bHUEBH KOJIEKTOPHY M BOJICH TOIUIOAKYMYJIATOp Ha WHCTANalus, u3rpaaeHa B Jlabopatopusra na
WNucTuTyTa 110 €HEepruifHN TEXHOJIOTHH KbM YHUBEpcuTeTa B Ip. 3ureH, | epmanus. Hanpaseno e
MOJIe/IUpaHe Ha MHCTalalMATa 4pe3 AudepeHlralHl YpaBHEHHs, KOUTO OMHMCBAT CIIbHYEBUTE
KOJIEKTOpPH W akymynartopa. IIpecmeTHaTu ca Temmeparypure Ha BXOJOBETE€ Ha KOJEKTOPHUTE U
aKyMyJaTopa, KakTo W TeMIieparypute Ha (puynna B akymynatopa. [loka3ana e Giok-amarpamara
Ha Cbh3/1aJieHaTa KOMIIOThPHA MIporpama, ¢ KOsITO C€ M3YHCIABAT TEMIIEPaTypUTEe B KOJIEKTOPHHUS
IUKBI KakTO B aKyMyliaTopa, Taka W Ha WHCTaJanuaTa kato msio. OneHeHa € BalUJIHOCTTa Ha
MaTeMaTUYCCKUS MOJIEN KaTo CE CPaBHIBAT MPECMETHATUTE U ONMUTHUTE JaHHH (TI1.9).
[IpencraBeHO € eKCIIEPIMEHTATHO U3CJIeIBaHE Ha €IMH KOJIEKTOPEH OJIOK chcTaBeH oT 30 cibHUEBH
BaKyyMHH KOJIEKTOPH C TIOCHK abcopOep  TOIUTMHHA TpbOa. ExcriepuMeHTaTHITE pe3ynTaTy ca
W3IOJI3BaHM 3a CH3/1aBAHETO Ha CTaTHUCTUYeCKH Monenu, kouto omucsaT KII/| Ha xonexkropa u
IDTHTHOCTTA Ha TOJIC3HUS TOTUTMHEH MTOTOK (TI1.4).
[IpencraBeHa e wWHCTanmauusi 3a EKCIEPUMEHTATHO M3CNEJBaHE Ha TUIOCHK KOMOMHHMpPaH
¢doroonranueH-rommuer (PV-T) kojekTop, oxnaxkaaH ¢ Bojma. Upe3 Hes ca TECTBaHH JBa
CTaHIAPTHA THHKOCIOWHH (POTOBONTAWYHHM TaHena. EAWHUAT OT TiIX € TpaHchOopMHUpaH B
koMOuHHMpaH PV-T KoJjieKTOp MO elleMeHTapeH HAYWH, W3MCKBAIl MAJIKU KallUTAJIOBIOKCHUS U
ycmnis. M3noi3BaH € eKCIepUMEHTATHUSAT MTOAX0/T 33 aHAIM3Upa Ha ePeKTUTE OT OXJIAXKIaHE Ha
(hOTOBONTAaNYHUTE KIIETKH M TOTEHIIMAJA 32 YCBOSIBaHE Ha TOTUTMHHA eHeprus. OT0I30TBOPSIBAHETO
Ha M3JIMIIHATA TOTUIMHHA eHeprusi B KoMOuHupanute horoBontandHo-TorumHan (PV/T) cnpHueBH
MaHeNMd MOXKE€ 3HAYMTEIIHO Ja HaMalHd Iephoja Ha BBH3BPHIAEMOCT 4Ype3 IIOBUIIABaHE Ha
edextuBHOCTTA Ha PV manena (ri1.5).
3a o1leHKa Ha eHepruiHaTa e(eKTUBHOCT Ha CUCTeMaTa € n30paH KOe(UITUEHTHT Ha TIOKPHUTHE TIPe3
OTOIUIUTENHUS Cce30H. Toii ce onpeiess OT OTHOMIEHUETO Ha OOUTaTa OT MHCTAIANUATA ¥ PEATHO
M3I0N3BaHaTa OT KOHCYMaTopa TOIUIHHA BB (DYHKIUS Ha BpEeMeTO. 3a MPOTHO3HUPAHE € Ch3/1aJcH
nporpameH 6s10k SKTOATP. MeronukaTa 3a CHHTE3 Ha TEXHHUECKUTE ITapaMeTpy € MPHIIOKeHa
MIpH Opa3MepsiBAaHETO Ha eHepromnpeodpasysalia cucTeMa, YusiTo TepMoriomia e ¢ kommnpecop KK-
6,6, KaTo ca N3YNCIEHN CTOMHOCTHTE Ha KOe(UITUEHTA Ha MIOKPUTHE 33 KJIMMATUYHHUTE YCIOBUS Ha
6 rpaga B bearapus ¢ pasnuuna reorpadceka mupuHa - Codust, Bapna, I[lnosaus, Ilnesen, Pyce n
Cannancku (ri1.10).
[Ipennoxen e HauMH 3a OIOJI3OTBOPSBAaHE HA Ta3W EHEPrusl MPH XJAIWIEH arperar ¢
BOJOOXJTaKIaeM KOHJEH3aTOp, Karo B CHCTeMara ca BIPAJeHW M CIBHYEBH KOJIEKTOPH.
[IpencraBena e MeToAWKa 3a TMpeCMATaHE Ha OCHOBHUTE TOIUIOTEXHWYECKH TMapaMeTpu Ha
CHUCTEMATa, KaTo € MPWIOKEHO NMPUMEPHO MPECMATAHE Ha XJIaJAWIHA MHCTANANUs ChC CIIBHYEBH
KOJIEKTOPH | TOTuIoaKymysatop (111.10).

MNPUJIOKHHU TIMTPUHOCH:
[Ipennoxen e n300p HA ONTHUMaleH TEYHOCTEH CIIBHYEB KOJIEKTOpP (OMpPOCTEHAa KOHCTPYKITHS,
MaTepHuaiy, epeKTUBHOCT, LieHa) 1 (PaKTOPHUTE, KOUTO BIHSAT BbPXY HErOBOTO Ipoektupane. Karto



MEPCIEeKTHBRA 3a MO-HATATHIIHO YChBBPIICHCTBAHE € Pasriie/laHa CTPYKTypaTa TUI “IYeiHa muTa”
MEXy CTHKIICHOTO MOKpUTHE 1 abcopOepa Ha KonekTopa (TIr.3).
2. llpencraBeHO € ypaBHEHHETO Ha CHEPrUiiHHsA OajaHC 3a CMECHUTENIeH akymyjiartop Oe3

cTpatuduKanus (Ipeamnoara ce eqHaKBa TeMieparypa Ha GIynaa B Iess 00eM Ha aKyMyJiaTopa)
(171.6);
3. Pasrnenmano e akymyiuMpaHETO Ha TOIUIMHA HA OCHOBAaTa Ha MaTepUajM C MPOMsHA Ha (a30BOTO

cecrostare (MITDC). 3acernaTu ca 1Ba OCHOBHHU TOYKH (TI1.7):
» T1oA00p HAa MaTEPHAINTE Bh3 OCHOBA HA OCHOBHH UM CBOWCTBA;

>

MIperiie]] Ha HIKOJIKO OCHOBHU BUIOBE akymynatopu ¢ MITDC.

OCHOBHHU NTPUHOCHU HA TIPEJJCTABEHUTE TPYJIOBE U3BbH MOHOI'PA®UATA
HayunuTe npuHOCH Ha NpeAcTaBEHUTE TPYIOBE, M3BbH MOHOTpaduaTa MoXeM Ja 0000LIM B ceeM

OCHOBHH TIpynu: H3CJICABAHC Ha TICOTCPMAIHU TOIUIMHHU CUCTEMH, HU3MCEPBAHC IMApPaMCTPUTC Ha

CJIbHYCBATa paavanus; U3CJICABaHC HA TOINIMHHA eHepFHfIHH AKyMYJIaTOPpU Ha OCHOBATa Ha MaTCpUalin

¢ mpomsiHa Ha (pa3oBoTo cherosiHue (MIIDC); u3ciieBaHe Ha ChBMECTHATA PabOTa HA TEPMOTIOMIICHH

HWHCTAJIAalIUU CbC CIBbHYEBU KOJICKTOPH,; U3CJIICABAHC Ha BATBbPHU HHCTAJIAMN; U3CJICABAHE HA TOIIMHHU

CSHEepPTUHHH MHCTAIAINH; IPOYyYBaHe Ha MHEHHUE 32 Bb300HOBsEMITE CHEPTUITHN U3TOUHUIIH.

HAYYHHU ITPUHOCH:

1.

[IpencraBeH e WHTErpUpaH HAYMH 32 OlLIEHKA Ha TOIUIMHHHUTE cBoiicTBa Ha 3emsta 3a [II'EC,
KaTo TepMOAMHAMUYHHMTE CBOMCTBAa Ha IIOYBAaTa M CBBP3aHUTE MPOLECH ca BaXHU 3a
MMOTBBPK/IAaBaHE HA CTPYKTYPHATA ISUIOCT HAa EHEPTHIHUTE TEOCTPYKTYpH [2.7];

IIpencraBen € HOB XuMOpWAEH NOAXOJ 3a H3MepBaHE €(PEKTUBHOCTTa Ha BEPTUKAIHUTE

toruooomMenuui (BTO) u monamo4yBeHUTE TEPMOAMHAMUYHHUTE CBOMCTBa [2.8], KOHTO
chueTaBa TPAAUIIMOHHUS TECT 3a ONpeAelsiHe Ha TorumHHN Xapaktepuctuku (OTX) ¢ meToma
3a pejlakcalus Ha TeMIiieparyparta Ha BepTukainHus TormoooMmennuk (TPBTO), 6asupan Ha
JBYU3MEPEH pajinalieH TOMI000MEH Ype3 TOTLIONMPOBOJHOCT.

W3zmon3Ban € HOB MeTOJ 3a OlleHKa Ha 030HOBHS CTHJIO M3MOM3BalKM Ha3eMHU U3MEPBAHMS HA
UV-B paguanusra. [2.4]. [Ipu ananu3upane Ha oTHOIIEHHETO Mexay cepunute UV-B/UV-A e
npeHeOperHar eekThT Ha oOJiayHAaTa NMPOMEHJIMBA M B pPe3yiaTaT € oTyeTeHa okono 15%
MPOMSIHA Ha 030HOBHS CTHIIO.;

Nzcnenpanu ca tpu Buaa napaduau karo MIIOC tepmodusnyno no merogaa Ha Raman u ¢
DSC u3mepBanus, 3a fa ObJaT W3MOI3BAHM KATO JIATGHTHA CPEa 3a aKyMyJIMpaHe Ha TOIUIMHA
B MWJIOTHA HHCTanamws [2.6];

Ch3aaneHa e M M3NKTaHa J1abOpPaTOPHO HOB BUJ MHCTAJalusl, ChUeTaBalla TEPMOIIOMIIa ChC
CIIbHUEBH KOJICKTOPH, KOSTO BOJAW 10 TOBWIIABAaHE HAa OTOIUIMTENHHUS KOSDUIMEHT Ha
XJaJunHaTa MamuHa [2.5].

Pasrienan e HOB moaxo[ 3a MpeJcKa3BaHe Ha (OPMH Ha HATPYyMBaHE HA el TIPH BATHPHU
TypOMHH C BepTHKaJHA OC U3MON3Baiiku cumynanuonHata mnporpama FENSAP-ICE u
nmoBmwKHa pedepentHa pamka (ITPP) [2.11].

HAYYHO-ITPUWJIOKHU TIPUHOCH:

1.

[Ipernenanu ca HaIWYHUTE BH3MOXKHOCTH 3a MojenupaHe Ha [lnuTkure reorepmaiiHu
enepruitau cucremu (III'EC) 3aenano ¢ paznmnyante UM acnekTd u npaktuku [2.9]. [IspBo ca
MIPEACTABEHN OCHOBHHUTE aHAUIUTUYHU W YHCJICHU MOAEIH W METOJIU, CBbP3aHH C TEPMHIHOTO
nosenenne Ha [II'EC. Cnen toBa ca OOCHXKIAaHM HaW-BaXKHUTE JIOIBJIHUTEIHHU BIIMACIINA
(akropu. [laneH e u oOuIMpeH nperjie Ha OCHOBHHUTE COOTYepHH WHCTPYMEHTH, CBBP3aHH C
npoektupanero Ha [ITEC.

KoHcTpynpana u wm3rpazieHa € €JIeKTPOMEXaHWYHa CHCTEeMa 3a CJeIeHe Ha CITBHIETO B

JlaGoparopus ,,CpHueBa onenka“ B UTFSM BbB Banmapaiico [2.1], koaTo nmo3BossiBa 1a ce
M3MepBa aBTOMATHYHO JUPEKTHA CIIbHUEBA paguanus ¢ nupxenuoMersp. Cuctemara padotu



aBTOMAaTHYHO, KaTo C€ PHKOBOAU OT CEPBO-CHUCTEMA ChC 3aTBOpeH Kpbr. Doronerexrop ¢ 4
KBaJpaHTa CIEeIH MO3ULIKATA Ha CIIBHIETO U ABa Manku DC moTopu 3a1BrKBat miaTgopmara
Ha M3JENHEeTO, KaTo MOAIbPKaT M0 TO3M HAUYWH M300paKEHHETO Ha CIBHIETO B LIEHTHPa Ha
(dhoTomerekTopa.

3. Koncrpyupanara cucrema [2.1] e mnogoOpeHa, kKaTo MexaHU4HATa 4acT ocTaBa chinata [2.3]. Ha
MSICTOTO Ha CTapuTe MOTOPH Cce€ cJaraT [Ba CTBIKOBH MOTOpa, KOWTO 3aJBIKBAT
WHCTpYMEHTaNHaTa Mmiardopma, MOIIbPKAMKH CIBHYEBUS JIbY B LEHTHPa Ha CEH30pa.
MexaHu3MBT ce 3a/eiicTBa OT JUTMTalHa MporpamMa B KOHTPOJHATa CHCTEMa, Pa3loyioiKeHa
OTAENTHO OT MeXaHMyHata yacT. [lo3unmATa Ha CIBHLETO C€ M3YHCISIBA U PETUCTPUPAHUTE
TPElIKY MPH MO3UIMOHUPAHETO MO BpeMe Ha paboTara mpe3 JIeHs ce ChbXpaHsIBaT 3a M0-KbCEH
aHaJm3.

4, Montupan e mBeinapcku chHTpakep INTRA karo mpeacraBuTeNl Ha HOBa TeHEparus OT
CI'BHYEBUTE CIEAAIIM ycTpoWcTBa [2.2], mpexacTaBisiBa] MojaepHa H3MepBaTelIHA U
perucTpupaiia cucTemMa 3a U3MepBaHe Ha paauanys B nugpposa Gpopma, KOATO e ChXpaHsiBa U
00paboTBa JIECHO.

5. HampageH e npersen Ha MOCIEAHNATE MAIKH MOJACPHU MaIllaOHU CIITbHUEBH TEPMUYHHU CYIIITHH,
naTerpupanu ¢ MIIOC xato akymynaropu Ha eneprus [2.15].

6. V3BbpuieH e cpaBHWTENEH WH)KCHEPEH aHalM3 3a HAKOJKO THUIOBe Koreneparopu [2.10].
PasrinenanuTte BapmaHTH Ha KOTEHEpaTOpu TpsAOBa Aa 3aMeHAT HeedeKTHBHO paboTermt
ChIIECTBYBAI OJIOK B JIETEH PEXXHUM B IIMPOKOMAINA0HA KOT€HEepalys, KOsATO BKIIIOUBA IapeH
koten TGMP-344A u napua typouna T-250 / 300-240-2. M3BbpIiIcH € 1 MHOTOIIAPAMETPHYCH
aHaJIM3 3a U300 Ha KOT€HEePallMOHHA HHCTAJIALNS, BKIIIOYBAIIA HIKOJIKO PA3IUYHI TEXHOJIOTUH
(razoBa TypOMHHA MHCTANAIMSA, Ta300yTaNeH IBUTATEN).

7. Pa3riemanu ca TEOPETHYHUTE M NMPAKTUYECKU OCHOBH HA M3CJIEIBAHETO HA BB3MOXKHOCTTA 32
[OJTy94aBaHe Ha JICTJIMBY TOPUMH BELIECTBA, OTACIISIIM CE IIPH CIIeLaIHa TEpPMUIHA 00paboTKa
Ha BBIVIMINA, C IIeNl 3aMecTBaHe Ha 3amanmutenaus ma3yT B TEL[ [2.12]. Pesynratute ot
W3YHMCISIBAHETO HA TOIUIMHATA HA M3TapsHE Ha rasa, MOJIyYeH OT NPEACTaBEHUTE NMPOOHU OT
BBIVIMIA [P DPa3IMYHU TEMIEpaTypd Ha HarpsBaHe IIOKa3BaT, Y€ C IIOBHIIABaHE Ha
TEMIICpAaTypaTa Ha HarpgBaHE CC yBCIM4YaBa W TOIVIMHATA Ha U3rapsaHe Ha rOpuMH Tra3oBe,
MOJyYeHH OT BbIMMIIHM mnpoOu. [lpencraBeHn ca pe3yiTaTHTE OT EKCIIEPUMEHTAIHO
Mpoy4YBaHe Ha BbIiMIIaTa OT mojieTo Capsiiup Ha TpU Ka3axCTAaHCKM HaxOAMIIA C IIel
MOJTy4aBaHe Ha JICTJINBU TOPHMU BEILECTBA.

8. IlpencraBeHo e wu3cieqBaHe HAa TOPEHETO HA BBIJIMIIHHUSA IpaX, [PHTOTBEHO 4Ype3
IUIA3MOTEPMOXUMHUYHA 00paboTKa 3a H3rapsHe, KOETO € HalpaBeHO II0 MeToja Ha
TpUU3MepHaTa cumyianus [2.14].

6. OTpakeHue HA HAYYHHUTE MyOJIHMKAIMU HA KAHIHIATAa B ObJrapckara u
Yy KIeCTPAHHATA JINTepaTypa.

Hannu 3a yumupanusama Ha HayuHume mpyoose Ha Kanouoama u npedcmagumenHocnm Ha u30aHusma
CepriaacHo mpuiokeHara crnpaBka B6 oT mpeacTaBeHuUTE TpylOBE B KOHKypca ca IUTHPAaHU B
ny6nukaiuu, pedepupand B Scopus u WoS (06mo 179 murara); 3HaunTeneH Opoi OT HaydHHTE
nyOJMKALUMM MMAaT BIIEYATIIABAL] OpOoi LUTHUpAHHS B TPECTIDKHH MEXKIYHAPOJHHM W3/IaHHS, KaTo
HaTpuMep:
[MTy6nukarust (3.2) e murupana 243 netH; (3.3) - 28 mb1H; (3.4) - 150 nb1H; (3.5) - 15 mbTH; (3.6) -
28 mbTH; (3.7) - 36 mbTH; (3.8) - 30 MBTH;
Mounorpaduunusar tpyn M1, e untupas 2 nbti. HUCKOTO HMBO Ha IIMUTHPaHE ce 00sCHSBA, Y€ TPYIBT €
npejcTaBeH Ha OBJITapCcKu €3UK M He € TIOIYYHIT JOCTHIT IO MEXyHapoIHUTE 0a3a NaHHH.
Kanmunatst 3a ,,ipodecop npurexkana h mameke 11 (c 0Oy Opoii muTupanus B SCOpUs 599, camo 3a
2021-70 uwrmpanus) (https://www.scopus.com/authid/detail.uri?authorld=7005013460), koeto
MOKa3Ba MHOTO BHUCOKO OTpa)KCHWE Ha HETOBUTE HAyYHH IMyOJHKAIMW Haii-Bede B UyXKJeCTpaHHATa



https://www.scopus.com/authid/detail.uri?authorId=7005013460

JTUTEpaTypa.

7. Kputuunm 0esie;KKHM U NPENOPBKH.

[Ipu TakaBa BreyatssBamia myoIMKarOHHA AEHHOCT, U TO CaMO B Hal-PEHOMHUPAaHU CBETOBHU H31aHMUS,
TpyaHO OWxa MOrNIH na ObIaT HaMEPEeHH CEePHO3HU MPOITyCKH Mopaau ¢akTa, 4e Te3W MyOJIMKaIun
MHUHAaBaT Mpe3 HAKOJIKO HUBA Ha PELIEH3UpPaHe U TO OT CBETOBHO M3BECTHM CIICHUAIUCTH B 00JacTTa.
Bux otbensi3an camo, ye aBTOPBT HE € IOCOYMIT aKTYATHHUS UIMIIAKT (PaKTOP B HSKOJIKO OT ITyOJINKaIUITE
cu. Hanpumep 3a my6mukaruu (3.11 u 3.13), aBTopbT € mocoum uMmakt gaxtop 6, 082. Hampasena
CIpaBKa Toka3a, 4e cnucanue Energy 3a 2021 r. mma mmmakt daktop 7,147. Kakro u 3a crmcanue
Renewable Energy 3a 2021 aBTOpbT € MOCOYMI MMIAKT (akTop 6,247, a B IEHCTBUTEITHOCT 3a ChIATa
roguHa Tor € 8,001. Mosita mpenopbKa € I-p WHXK. ['eoprueB ga MpOABIDKA [a MyONHKyBa CBOWTE
Hay4YHU PE3yNITaTH B HAH-TIPECTIDKHNUTE CBETOBHU M3/IaHUS.

8. JIn4yHU BHIeYAT/ICHHUS HA PelleH3eHTA 3a KAHU/1ATA

ITo3naBaM KauauaaTa a-p WHXK. A. I'eoprueB OoT y4acTHETO MH B OPraHH3MPAHUTE OT HETO HAYYHH
koH(pepernuun AESMT (2018-2021). Toit Biagee OTIMYHO HEMCKH, aHTVIMICKH, UCTIAHCKH U PYCKH
€3HIIM, KOETO MY JIaBa Bh3MOKHOCT Jia CIIeJM HAy4IHHS OOMEH, Ja PabOTH MO BaKHH MEXTyHAPOIHU
MPOEKTH, J]a y4acTBa B MEIKIYHAPOIHH HAYYHH MEPOIIPUATHS M Jla Ch3/1aBa ChBpeMEHHA y4yeOHa 0aza.
ITputexaBa BUCOKA KOMIIETEHTHOCT, TIOPAJNd KOETO TOAIbP)KA CONUIAHU MEKIYHAPOTHH KOHTAKTH.
VYMee 1a paboTH B €KHII U JIa TIpe/iaBa onuTa ci. BUCOKO OTTOBOPEH € B CBOsITa NPo(eCHOHATHA ISWHOCT
KaKTO KaTo MperoiaBarell, Taka U KaTo U3cJeJ0BaTel.

3AKIIIOYEHUE

[IpencraBenure Mmarepuanu oTroBapaT Ha wusuckBaHusata Ha 3PACPB, na IlpaBuwinHuka 3a
MIPWJIOKEHUETO MYy M BbBTpeliHus [IpaBMIHMK 3a ycloBHATa W pela 3a 3aeMaHe Ha akKaJeMHYHHU
nnbxkHocTd B MX-BAH. Bb3 0cHOBa Ha 3all03HABAHETO C MPEACTABEHUTE HAYYHH TPYAOBE, TSIXHATA
3HaYUMOCT, CHIBpPXKAIIUTE C€ B TAX MPHUHOCH, HAMHUpaM 3a OCHOBATENIHO Ja TMPEeajioka A-p HHIK.
Aunekcanabp I'eoprueB TI'eoprueB, na 3aeMe akagemuyHata AabxHOCT IIpodecop B
npodecHoHaIHOTO HampapieHue 4.2. XMMHYECKH HayKd MO CHelUaNHoCTTa ,,IIporecn u amapatu B
XUMHYECKaTa U OMOXMMHUYHATA TEXHOJIOTHA .

Hara: 15.08.2021 Pernensenr:

(npod. U. NUnues)
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REVIEW
for a competition for holding the academic position "Professor” in the professional field 4.2. Chemical
Sciences, specialty “Processes and apparatus in chemical and biochemical technology" announced in
SG no. 37 (07/05/2021)
with candidate: ALEKSANDAR GEORGIEV GEORGIEV, PhD
Reviewer: ILIA KRASTEV ILIEV, Ph.D., Professor

1. General information and biographical data

Dr. Eng. Aleksander Georgiev, the only candidate in the competition for "Professor, was born on March
22" 1958, in Dobrich town. In 1981 he graduated from the Technical University of Sofia, specialty
"Heat-and nuclear energy" and obtained master degree, then he is a full-time PhD student at the
Department of Heating and Refrigeration Equipment at the Technical University of Sofia (1984-1987
y). In 1988, he obtained the educational and scientific degree "PhD" in scientific specialty 02.06.07
"Energy conversion technologies and systems". In the period April 1987 - December 1988 he was a
research associate at the Institute of Meat Industry in Sofia. He entered the Technical University Sofia,
branch Plovdiv department of "Mechanics" in 1988 as a senior assistant professor (1988-1990y) and
main assistant professor (04.1990.-05.2000y), in 2000 acquired the title of “Associate professor" in
scientific specialty 02.06.07 "Energy conversion technologies and systems". In the period 11.2011. -
02.2013 is the head of the Department of Green Energy at the European Polytechnic University, Pernik.
On 12.12.2012, after a competition at the same university, he was awarded the academic position of
"Professor" in the professional field 5.4.Energy with a scientific specialty "Energy Conversion
Technologies and Systems". Dr. Eng. Georgiev speaks German, English, Spanish and Russian.

2. General description of the submitted materials

The candidate in the competition for the academic position (AP) "Professor" Dr. Eng. A. Georgiev has
submitted all the necessary documents according to the Regulations for holding academic positions at
the BAS. The coverage of the minimum national requirements for AP "Professor” candidates by groups
of indicators is as follows:

Indicator A: Diploma for ASD "Doctor" Nel17880/08.06.1988, (50 points)

Indicator B: Habilitation work — monograph

A Monograph M1 is presented: A. Georgiev, Use of solar radiation. Imeon Publishing House, Plovdiv,
ISBN 978-954-9449-65-5, 2012, 188 pages (100 points);

Indicators T Scientific publications in editions that are referenced and indexed in world-famous
databases of scientific information (Web of Science and Scopus), outside the habilitation thesis (min.
220 points)

15 publications are presented as follows: (G2.1,G2.2,G2.3,G2.4,G2.5, G2.6, G2.7,G2.8,G2.9,G2.10,
G2.11, G2.12, G2.13, G2.14, and G2.15) (317 points);

Indicators JI: Citations or reviews in scientific journals referenced and indexed in world-famous
databases with scientific information or in monographs and co-authored volumes. 179 citations of 9
papers are presented (358 points). The evidentiary part contains bibliographic data for the citing
publication, a reference to the respective database, and excerpts from the citing publication with the
respective reference.

Indicators E:

E13 Supervision of a successfully defended doctoral student. There are 2 successfully defended doctoral
students (E13.1, E13.2), 1 of which is abroad (100 points).

E15 Participation in an international scientific or educational project. 8 participations are presented
(E15.1, E15.2, E15.3, E15.4. E15.5, E15.6, E15.7, and E15.8) (160 points);

E16 Management of a national scientific or educational project. Evidence is presented for 1 such project
(20 points) ,

E17 Management of the Bulgarian team in an international scientific or educational project. One project
(50 points) is presented.

E19 Published university textbook or a textbook used in the school network. There are two textbooks,
one of which is independent (in English) and the second in co-authorship: (53 points).



E20 Published university textbook or textbook used in the school network. A textbook, independently
written in English (20 points), is presented.

When comparing the submitted materials with the minimum requirements (Table 1) for holding the AP
“Professor” in the professional fields according to PPZRASRB and PURZAD of BAS, it can be
concluded that the minimum requirements for obtaining the AP “Professor” have been fulfilled and even
significantly exceeded.

Table 1. Indicator group Minimum number of points Number of points of the candidate

Group of Indicators | Minimum points | Points of the candidate

A 50 50
b — -
B 100 100
r 220 317
)il 120 358
E 150 403

Total 640 1228

The candidate has presented evidence that he meets the additional criteria of the Institute of Engineering
Chemistry at BAS, which is well illustrated in Table 2.

Table 2. Additional criteria of the Institute of Chemical Engineering (ICE)

Additional indicators T.1 T.2 T.3 T.4 | h-
index

Requirements covered by the 1 71(13) 804 98,08 11

applicant

Minimum points for ,,Professor 1 40(12) 50 92 8

3. General characteristics of the research and applied research activities of the candidate

The research and development activity of Dr. Eng. A. Georgiev, manifested in the publications, projects
and other activities he has participated, is focused primarily on the problems of research of Renewable
Energy Sources (solar, wind and geothermal energy) as well as systems for the transformation of energy.
Taking into account that all the submitted works have been published in renowned international
publications, | accept that the anonymous reviews accurately reflect the high professional and scientific
level of the candidate. The main areas of scientific research (ASR) can be summarised as follows:
ASR 1. Research of geothermal thermal systems. A total of 3 items are presented: the presented
publications are in referenced publications (papers 2.7, 2.8 and 2.9), one of which (paper 2.8) in the
International Journal of Heat and Mass Transfer in 2018 with impact factor 4.346 (Q1); the other two
(2.7 and 2.9) in Energies journal, 2017 and 2020 respectively, with impact factor 2,676 and 2.702
respectively (Q2).

ASR 2: Measurement of solar radiation parameters. A total of 4 items are presented: The first article
(2.1) was published in the journal Renewable Energy in 2004 with Impact factor 0.607 (Q1); The second
article (2.2) in the journal Energy Conversion and Management in 2004 with an impact factor of 0.794
(Q1); the third (2.3) and the fourth (2.4) are published in Energy Conversion and Management in 2005
and impact factor 1,244 (Q1), respectively.

ASR 3: Research of thermal energy accumulators based on phase change materials (PCM). A total
of 2 items are presented: The first article (2.6) was published in the Journal of Thermal Analysis and
Calorimetry with impact factor 2,042 (Q2); the second article (2.15) in Bulgarian Chemical
Communications journal, 2020 indexed in Scopus.



ASR 4: Study of the joint operation of heat pump installations with solar collectors. One position
is presented: The article (2.5) was published in the journal Renewable Energy, 2008, with impact factor
1,663 (Q1).

ASR 5: Research of wind installations. One position is presented: The article (2.11) was published in
the magazine Renewable Energy, 2021 with impact factor 6,274 (Q1).

ASR 6: Research of thermal energy installations. Three items are presented: The first article (2.10)
and second (2.12) were published in the journal Energy in 2021, with an impact factor of 7,147 (Q1);
the third (2.14) article in Bulgarian Chemical Communications journal, 2018, indexed in Scopus.

ASR 7: Opinion survey on Renewable Energy Sources. One position is presented: The article (2.13)
was published in the journal of Bulgarian Chemical Communications, 2016 with impact factor 0,238
(Q4).

The publications outside the ones included in the monographic work in the order of the authors are
distributed as follows:

* Independent articles - one publication — (2.5);

« First place in the list of authors - 2 publications — (2.2); (2.5);

» Second place in the list of authors - 4 publications — (2.1); (2.3); (2.6); (2.8);

* Third place in the list of authors - 5 publications — (2.4); (2.12); (2.13); (2.14); (2.15);

« After third place in the list of authors 4 publications — (2.7); (2.9); (2.10); (2.11).

The presented data convincingly show that Dr. A. Georgiev has the ability to develop and present
scientific papers, as well as to actively participate in collective developments.

4. Evaluation of the submitted materials.

| appreciate the presented scientific papers at the highest scientific level. In addition to the materials
submitted for the competition, the author has a significant number of publications that he did not include
in the competition. 1 know that these works have also been published in renowned world journals
indexed in Scopus and WoS. Dr. Eng. A. Georgiev is a famous scientist with a high international
reputation. He received a scientific position "Professor" at the European Polytechnic University in the
professional field of Energy in the scientific specialty "Energy Conversion Technologies and Systems”
in 2012. At the same university, Prof. Georgiev was Head of the Department of Green Energy (11.2011.
- 02.2013). Dr. Eng. A. Georgiev has conducted research specializations at the Federico Santa Maria
Technical University, Valparaiso, Chile (2001-2003); Siegen University, Germany in the period
(03.1992-02.1993); in 2005 Department of Applied Physics, Polytechnic University, Valencia, Spain;
in 2005 Institute of Meteorology and Climatology, University of Hanover, Germany; 2007 Geothermal
Center, University of Gottingen, Germany. Dr. Georgiev has also led a participant in a number of
national and international research projects, which are presented in detail in the report. He is the author
and co-author of three textbooks (one in English) and three manuals (one in English). The recognition
of the candidate is clearly evidenced by his participation in editorial boards of well-known international
scientific journals: 2016, 2018, 2019, 2020, 2021 — Managing Guest Editor, “Bulgarian Chemical
Communications” journal; 2018 - Guest Editor in the "Renewable energy" journal; 2019, 2020, 2021 -
Managing Guest Editor in “Renewable energy” journal; 2019, 2020, 2021 - Managing Guest Editor at
Energy - The International Journal; 2021 - Guest Editor at Applied Thermal Engineering; 2019 -2022 -
Editor in "Energy - The International Journal":

5. Key scientific, applied scientific and applied contributions

I accept the candidate's reference for the main contributions in the presented works, which are of
scientific, scientific-applied and applied nature and can be summarized as follows:

» Main contributions of the monograph:

The monograph M1 "Use of solar radiation" was published by the Bulgarian publishing house Imeon,
Plovdiv and by volume (188 pages) and attributes meets the requirements for monographic work. It
presents a systematic study of solar monitoring devices, flat and vacuum solar collectors, solar storage
batteries, as well as various options for installations for the use of solar energy, including in combination
with heat pumps.

The main scientific contributions of the candidate can be summarized in ten groups: introduction to solar
energy; sun following devices; liquid solar collector; vacuum solar collector with heat pipe; varieties of
solar collectors; liquid heat accumulators; accumulators based on phase change materials (PCM); solar
installations for domestic hot water supply and heating; vacuum solar systems; solar assisted heat pump



installations. To all 13 contributions, (from 18 presented by candidate) attached below, | have noted my
assessment of whether they are SCIENTIFIC, SCIENTIFIC-APPLIED or APPLIED:

The monographic work also contains the following SCIENTIFIC CONTRIBUTIONS:

1. A mathematical model for determining the parameters of a solar vacuum collector with a flat absorber
and a heat pipe has been created. A feature of the model is that it makes a complete calculation of the
outlet temperature of the collectors. On the basis of the mathematical model the computer program is
created and theoretical researches of one collector block are made (chapter 4).

2. A mathematical model of a stratified accumulator is described based on the assumption that the fluid
is divided into n horizontal layers with different temperatures, on the basis of which a system of n simple
differential equations is obtained. The verification of the reliability of the model was made with the help
of field experiments on an AV-320 water mixing battery. Based on the model, a software product has
been created, which can be used to simulate the processes in liquid mixing batteries of different sizes
when there are no experimental data (Chapter 6).

3. A detailed methodology for the mathematical description of a water heat accumulator with a
quadruple coil type "TBS-Isocal" SEB 600 has been developed. The accumulator consists of an
insulated, vertically arranged cylindrical tank containing two heat exchange coils, each heat exchanger
consisting of 4 concentric serpentines. The differential equations describe the change in the outlet
temperature of the fluid from the coil and the temperature of the working fluid in the accumulator as a
function of time. The computer program "Speicher" was created in order to describe the ongoing
processes in the battery. With the program product calculations were made to determine the outlet
temperature of the saline solution from the battery and the temperature of the fluid in the battery, and
the calculated values were compared with the experimental results (Chapter 6);

4. The heat transfer processes in a solar-based heat pump installation are modeled. Detailed models of
a flat water solar collector, a plate heat exchanger, a water heat accumulator and a water-to-water heat
pump are presented. From the joint solution of the presented equations, information is obtained about
the main parameters characterizing the behaviour of the considered energy conversion systems. A
program block "SKTOATP" has been compiled, with which a quantitative assessment of the operating
parameters can be obtained at a given time step (Chapter 10).

SCIENTIFIC AND APPLIED CONTRIBUTIONS:

1. A latent storage has been developed and designed. A choice of suitable materials for filling the
containers has been made. An appropriate mathematical model has been selected to describe the
processes in the battery during charging and discharging (Chapter 7);

2. The experimental structure and the measurement plan of the system of vacuum solar collectors and
water heat accumulator of an installation, built in the Laboratory of the Institute of Energy Technologies
at the University of Siegen, Germany, are shown. The installation is modeled using differential equations
that describe the solar collectors and the battery. The inlet temperatures of the collectors and the
accumulator, as well as the temperatures of the fluid in the accumulator are calculated. The block
diagram of the created computer program is shown, with which the temperatures in the collector cycle
are calculated both in the accumulator and in the installation as a whole. The validity of the mathematical
model is evaluated by comparing the calculated and experimental data (Chapter 9).

3. An experimental study of a collector unit consisting of 30 solar vacuum collectors with a flat absorber
and a heat pipe is presented. The experimental results were used to create statistical models that describe
the collector efficiency and the useful heat flow rate per unit area (Chapter 4).

4. An installation for experimental study of a flat combined photovoltaic-thermal (PV-T) collector,
cooled with water, is presented. Two standard thin-film photovoltaic panels were tested through it. One
of them has been transformed into a combined PV-T collector in a simple way, requiring small
investments and efforts. The experimental approach was used to analyze the cooling effects of
photovoltaic cells and the potential for heat absorption. Utilization of excess heat energy in combined
photovoltaic-thermal (PV/T) solar panels can significantly reduce the payback period by increasing the
efficiency of the PV panel (Chapter 5).

5. The coefficient of coverage during the heating season is chosen to assess the energy efficiency of the
system. It is determined by the ratio of the heat obtained from the installation and the heat actually used
by the consumer as a function of time. The SKTOATP program block has been created for forecasting.



The methodology for synthesis of technical parameters is applied in the sizing of energy conversion
system, whose heat pump has a compressor KK-6,6, calculating the values of the coefficient of coverage
for the climatic conditions of 6 cities in Bulgaria with different latitudes - Sofia, Varna, Plovdiv, Pleven,
Ruse and Sandanski (Chapter 10).

6. A way is proposed for utilization of this energy in a refrigeration unit with a water-cooled condenser,
as solar collectors are built into the system. A methodology for calculating the main thermal parameters
of the system is presented, using an example calculation of a refrigeration installation with solar
collectors and a heat accumulator (Chapter 10).

APPLIED CONTRIBUTIONS:
1. It is proposed to choose the optimal liquid solar collector (simplified construction, materials,
efficiency, price) and the factors that influence its design. As a prospect for further improvement is
considered the structure type "honeycomb™ between the glass coating and the collector absorber
(Chapter 3).
2. The equation of energy balance for fully mixed accumulator without stratification is presented
(assuming the same temperature of the fluid in the whole volume of the accumulator) (Chapter 6);
3. Heat accumulation based on phase change materials (PCM) is considered. Two main points are
mentioned (Chapter 7):

e Selection of materials based on their main properties;

e Review of several main types of storages with PCM.

MAIN CONTRIBUTIONS OF THE PRESENTED WORKS OUTSIDE THE MONOGRAPH
The scientific contributions of the presented works can be summarized in seven main groups: study of
geothermal systems; measurement of solar radiation parameters; study of thermal energy storages based
on phase change materials (PCM); study of the joint work of heat pump installations with solar
collectors; study of wind installations; study of thermal energy installations; opinion poll on Renewable
Energy Sources.

SCIENTIFIC CONTRIBUTIONS:

1. An integrated way of estimating the thermal properties of the earth for PGES is presented, as the
thermodynamic properties of the soil and the related processes are important for confirming the
structural integrity of the energy geostructures [2.7];

2. A new hybrid approach for measuring the efficiency of borehole heat exchangers (BHE) and
underground thermodynamic properties [2.8] is presented, which combines the traditional test for
determining thermal characteristics (TRT) with the method of borehole heat exchanger (BTR) based
temperature relaxation of two-dimensional radial heat exchange by thermal conductivity.

3. A new method was used to estimate the ozone column using ground-based measurements of UV-B
radiation. [2.4]. When analyzing the relationship between the UV-B / UV-A series, the effect of the
cloud variable was neglected and as a result, about 15% change in the ozone column was reported;

4. Three types of paraffins such as PCM were thermophysically tested by the Raman method and by
DSC measurements to be used as a latent medium for heat accumulation in a pilot plant developed [2.6];
5. A new type of installation has been created and tested in the laboratory, combining a heat pump with
solar collectors, which leads to an increase in the heating coefficient of the refrigeration machine [2.5].
6. A new approach to predicting forms of ice accumulation patterns in vertical axis wind turbines using
the FENSAP-ICE simulation program and the mobile reference frame (MRF) is considered [2.11].

SCIENTIFIC AND APPLIED CONTRIBUTIONS:

1. The available possibilities for modeling Shallow Geothermal Energy Systems (SGES) are reviewed
together with their various aspects and practices [2.9]. First, the main analytical and numerical models
and methods related to the thermal behavior of SGES are presented. The most important additional
influencing factors are then discussed. An extensive overview of the main software tools related to the
design of SGES is also given.

2. An electromechanical solar monitoring system has been designed and constructed at the Solar
Assessment Laboratory at the UTFSM in Valparaiso [2.1], which allows the automatic measurement of
direct solar radiation with a pyrheliometer. The system operates automatically, controlled by a closed-
loop servo system. A photodetector with four quadrants monitors the position of the sun and two small



DC motors drive the platform of the product, thus maintaining the image of the sun in the center of the
photodetector.

3. The designed system [2.1] has been improved, while the mechanical part remains the same [2.3]. In
place of the old motors are placed two stepper motors that drive the instrument platform, keeping the
sun's rays in the center of the sensor. In place of the old motors, two stepper motors are placed, which
drive the instrument platform, keeping the sun's rays in the center of the sensor. The mechanism is
activated by a digital program in the control system, located separately from the mechanical part. The
position of the sun is calculated and the registered positioning errors during the work during the day are
saved for later analysis.

4. The Swiss suntracker INTRA has been installed as a representative of a new generation of solar
tracking devices [2.2], represents] a modern measuring and recording system for measuring radiation in
digital form, which is easy to store and process.

5. An overview of the latest small modern large-scale solar thermal dryers integrated with MPFS as
energy accumulators has been made [2.15].

6. A comparative engineering analysis has been performed for several types of cogenerators [2.10]. The
considered variants of co-generators should replace the inefficiently operating existing unit in summer
mode in large-scale cogeneration, which includes a steam boiler TGMP-344A and a steam turbine T-
250 / 300-240-2. A multi-parameter analysis was performed for the selection of a cogeneration plant,
including several different technologies (gas turbine plant, gas piston engine).

7. The theoretical and practical bases of the research of the possibility for obtaining volatile combustible
substances, released during special thermal treatment of coal, in order to replace the fuel oil in TPP are
considered [2.12]. The results of the calculation of the heat of combustion of the gas obtained from the
presented coal samples at different heating temperatures show that as the heating temperature increases,
the heat of combustion of combustible gases obtained from coal samples also increases. The results of
an experimental study of coal from the Saryadir field of three Kazakh deposits in order to obtain volatile
combustible substances are presented.

8. A study of the combustion of coal dust, prepared by plasma thermochemical treatment for combustion,
which is made by the method of three-dimensional simulation [2.14] is presented.

6. Reflection of the scientific publications of the candidate in the Bulgarian and foreign

literature

Data on the citations of the scientific works of the candidate and representativeness of the publications
According to the attached reference B6 of the works presented in the competition are cited in
publications referenced in Scopus and WoS (a total of 179 citations); A significant number of scientific
publications have an impressive number of citations in prestigious international publications, such as:
Publication (3.2) is cited 243 times; (3.3) - 28 times; (3.4) - 150 times; (3.5) - 15 times; (3.6) - 28 times;
(3.7) - 36 times; (3.8) - 30 times;

The monographic work M1 is quoted two times. The low level of citation explains that the work was
presented in Bulgarian and did not have access to the international database.

The candidate for "professor™ has an h index of 11 (with a total number of citations in Scopus 599, only
for 2021-70 citations). (See https://www.scopus.com/authid/detail.uri?authorld=7005013460 ), which
shows a very high impact of his scientific publications, especially in foreign literature.

7. Critical remarks and recommendations

With such an impressive publishing activity, and only in the world's most renowned publications, it
would be difficult to find serious gaps due to the fact that these publications go through several levels
of review by world-renowned experts in the field. 1 would just like to note that the author has not
mentioned the current impact factor in several of his publications. For example, for publications (3.11
and 3.13), the author has indicated an impact factor of 6,082. A reference showed that Energy Journal
for 2021 has an impact factor of 7,147. As for Renewable Energy Journal for 2021, the author indicated
an impact factor of 6,247, when in fact for the same year it was 8,001. My recommendation is Dr. Eng.
A. Georgiev to continue publishing his scientific results in the most prestigious world publications.

8. Personal impressions and opinion of the reviewer


https://www.scopus.com/authid/detail.uri?authorId=7005013460

I know Dr. Eng. A. Georgiev from my participation in the scientific conferences organized by him
AESMT (2018-2021). Dr. Eng. Georgiev is fluent in German, English, Spanish and Russian, which
allows him to monitor scientific exchange, work on important international projects, participate in
international scientific events and create a modern training base. He has high competence, which is why
he maintains solid international contacts. He knows how to work in a team and pass on his experience.
He is highly responsible in his professional activity both as a lecturer and as a researcher.

CONCLUSION

The presented materials meet the requirements of ZRASRB, the Regulations for its application, and the
internal Regulations for the terms and conditions for holding academic positions at the Institute of
Chemical Engineering, BAS. Based on the acquaintance with the presented scientific publications, their
significance, the contributions contained in them, I find it reasonable to propose Dr. Eng. Alexander
Georgiev to take the academic position "Professor" in the professional field 4.2. Chemical Sciences,
specialty “Processes and apparatus in chemical and biochemical technology”.

Date: 15.08.2021 MEMBER OF THE JURY:

(Prof. Iliya lliev, PhD)



