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s»pogecop” B UMX-BAH no npodgecuonanno HaIpaBJIEHHE
4.2. XUMHYECKH HAYKH MO CIEHATHOCT »IIpouecu u
anapaTv B XHMMHYHATA U OHOXHMHYHATA TEXHOJIHTH
o0siBeHn B /IB Op. 37 or 7 Maii 2021 r. ¢ KaHauaaT
Anexcanabp I'eoprues I'eoprues gon. a-p umx.

Penensenr: I'eopru MiBanoB BeirueB npod. a-p umk.

1. Kparkn  OuorpaduyHn jnauum H XapaKkTepHCTHKa Ha
HAYYHHTE HHTEepecH Ha KAHIHAATA.
Hou. x-p unx. Anexcauusp ['eoprues I'eoprues e ponen Ha 22.03.1958 r. B rp.

Ho6puy. 3aBepmmn e Bucme obpasopanue ¢ OKC »MarucTbp® Mo CHEHAIHOCT
» [OITOCHEepreTyHKa U snpeHa eHepretuka“ B TY- Codus (BMEH-Codwust) npes 1981 r.
Or nexemBpu 1988 r. e Ha3HaveH cier crieyesBane KOHKYPC 3a ,,CT. aCHCTEHT" KbM Kar.
»Mexanuka® , TY-Codus, punuan ITnosaus, a or 1990 r. e MOBHILEH B ,,T'JI. aCUCTEHT.
IIpe3 1988 r. samuraBa OHC ,,nokTop* Ha HC »EHepronpeoOpa3yBaly TEXHOJIOTHA
cucreMu®. Ot ronmu 2000 r. e u3bpaH 3a MOUEHT MO CIL. ,,EHEpronpeobpa3zysaiu
TEXHOJIOTHH M CHCTEMH" KbM KaT. ,,Mexanuka“ TY-Codusi, ¢uuan I[Tnosaus u e Ha
OCHOBEH TPYZ0B I0r0BOp flocera. Hay4HuTe HHTepecH Ha KaHIMIATA ca ONpe/IeeHH OT
YYacTHETO My B pa3Ii4HH KypCOBe W CIENMAIU3aLMH 110 NPOEKTH BBB BOJEIIH
YHHBEPCHUTETH IO CIIelHalHOCTTa B 4yyxOuHa. [Ipe3s 1992-1993r. e crneuuaausanr B
obnacTra Ha BH30OHOBSEMUTE H3TOYHHIM Ha eHepruss B MHCTHTYT no eHepruiinm
TEXHOJIOTMH, Y HUBEPCHTET B rp.3ureH, ['epmanus, npe3 1994 r. e Ha crienManu3anus B
o0NacTTa Ha TePMOJMHAMHKATA U TOILIONPEHACSHETO MO npoekt Joint European
TEMPUS Project 8 Hotunram, Aurmus. Ot HoeMmBpu 2001 r. mo cenremspu 2003 T.
Crenuanu3iupa B 00acTTa Ha Bb300HOBAEMHTE M3TOYHMIM Ha eHeprus B TexHu4yecku
Ynusepcurer ®enepuxo Canra Mapwus, Bannapaiico, Yny, npe3 oHU 2005 1. e Fa
0OMeH B IpenoaaBaTeliCKo-Hay4dHa o6act B [TonuTeXHuIexH yHuBepcuteT BaneHcus B
Vicmanust ¥ 1pes Mecell OKTOMBpH ChIaTa TOJAMHA ClELMATH3aIMi B 06acTTa Ha
BB300HOBSIEMHMTE H3TOUHHLM HA EHEPTHs KATO YYACTHUK B npoekt Epa3sM B HHCTHTYTA
110 MeTposiorus u KIMMMaToorus B Y HUBepcHTeTa Xanosep, I'epmanus. [1pe3 nekemppu
2006 r cnenmanusupa B Karenpa no npuinoxsa (usuka, [TonmuTexHHYECKH yHUBEPCHTET
Banencus, Mcnanus, a mpes Mecer oktoMBpu 2007 r. B I'eoTepmaneH ueHTEHD,
YnuBepcuter I'botunreH, I'epManus crnenuanusanys B 061acTTa Ha BH306HOBIEMUTE
M3TOYHHLM Ha €HePrus KaTo y4acTHHUK B IPoeKT Epaspm.



2. O6ma XapaKkTepMCcTHKAa Ha  HAY4YHO-HM3cjeJoBaTejcKara |
HAYYHO-NIPWIOKHATA AeHHOCT HA KaHAWIATA.

KanaumaTer 3a akageMudHaTa JUIBXKHOCT ,,Jpodecop JIOL. J-P WHX.
Anekcauabp ['eoprues I'eoprues 3a nepuoga ot 2005-2018 r. € 0ChIIECTBUI HAYYHO
PBKOBOJICTBO Ha 8 Op. Hay4yHHU npoekTa, a oT 2002-2021 r. e ygacTBan B KOJIEKTUB B 10
Op. Hayunu mpoekrta. OT Tax 9 Op. ca MeXIAyHApOJHHU MPOEKTH (HUHAHCUPAHU TIO
pa3IMuHMA TIporpaMu B ToBa uucio npoekT B Kazaxcran, Yunu, bpazunus u Unaus,
boearapus. [lo 3HauMMHM TpPOEKTH CBBP3aHM C TeMaTUKaTa Ha KOHKypca ca:
,I[poOeKTHpaHe M Cbh3JaBaHe HAa MOOWJIHA CTaHIUSA 3a M3CIeIBaHE Ha MSCTO Ha
TeOTEPMAITHUTE CBOMCTBA Ha 3eMsTa (TOILJIONPOBOHOCT M TEMIICPATyPOTIPOBOJIHOCT) B
pas3iuuHu paiioHu Ha bbirapus BKIOUBalkM KOHTPOJ M aHanu3 Ha gaHHute“-2006 -
2011 r., ,Pa3zpaboTBane Ha MOAYyJ 3a ClEJAEHE W H3MEpPBaHE MapaMeTpPUTE Ha
CIbHUEBOTO rpeene“-2008 r., ,,Mzrpaxaane u u3ciieIBaHe HA HHCTAIALNS 3a TOTUIMHHU
EHEepPIruilHu aKymMyJIaTOpU Ha OCHOBaTa Ha MaTepuaaud ¢ MpoMsHa Ha (azoBOTO
cberosiane-2010-2011 1., “Cucrema 3a u3MepBaHE M peryjiupaHe Ha XuOpuIHA
ToruinHHAa WHCTananus “-2013-2014 r., ,,KoncTtpyupane u m3cieiBaHe HA JIATCHTEH
aKyMyJlaTop KaTo 4acT OT xuOpujaHa cucrteMa 3a kiaumatusanwms -2013-2014 r.,
“Pa3paboTBaHe Ha pPEXUMHU 32 3apEKJaHEe U pa3pekaaHe Ha XUOpHUIHA CUCTEMa 3a
ChbXpAaHEHHE Ha TOIUIMHHA E€HEPTHS, CBhCTOAIIA CE€ OT JATEHTEH aKyMyJlatop u
BEPTUKAJIECH TOIUIMHEH EHEPrUeH aKymyJaTop, NPEeJHa3HAu€H 3a aKyMyJHMpaHE Ha
cirbHueBa eHeprus-2016-2018 r., ,,CnenBamia reHepanus Ha (UHAHCOBO HW3TOJHU
Matepuaid ¢ TpoMsiHa Ha (a30BOTO CHCTOSIHME 3a IIOBHINABAHE CHEpTUitHATa
e(EeKTUBHOCT B CHUCTEMH C pEreHEepaTUBHU CHEPTUMHU H3TOYHUIIM MOHTHUPAHU B
crpanu‘-2009-2013 r., ,,XuOpuHU SHEPTUINHU aKyMYJIMPAIA YCTPOUCTBA U CUCTEMH
3a MOOMJIHM W cTauuoHapHH mnpuioxenusa-2011-2015 r., ,,EBpomeiicka mpexa 3a
MPUJIOKEHHUS Ha TUTMTKA T€OTepMaJIHA €HEPTHsS B crpaau M uHppacTpykTrypu -2015-
2019 r., ,,TonnuHHU aKyMmyJaTopu O0a3upaHd Ha MaTepHaIM C MPOMsAHA Ha (Pa30BOTO
CbCTOSIHME, KOUTO Ca MHTETPUPAHU B CIBbHUYEBU TOIUIMHHH CUCTEMH U CHUCTEMU 3a
BB3CTAHOBSBAHE Ha OTHaab4yHa ToruHa“-2019-2021 r., ,,M3cnenoBarencka Mpexa 3a
BKJIIOYBAHE HA T€OTEPMAIHM TEXHOJIOTMU B JIEKApOOHU3MPAHM W OTOIUIUTEIHU H
OXJIQAUTEITHU MPEXKU‘“.

[Tox HaydHOTO PBHKOBOACTBO Ha KaHAuAaTa ycnemHno ca 3amutuian OHC ,,noxtop
nBaMa JOKTOopaHTa; J-p WHXK. Emun TomkoB TemMa Ha AUCEPTAUMOHHUS TPYI
,J3cienBane Ha XxuOpuHA cUCTeMa ChC 36MHO Oa3upaHa TepMOIOMIa U CIbHYEBU
kosiekTopu“ 3amuTui npe3 2015 r. m g-p mmxk. Bakytzhan Akhmetov-penosen
TOoKTOpaHT, KazaxcTaHCky HallMOHAJIEH YHUBEpCUTET, rp. Anmatu, Kazaxcran. Tema
Ha JHWCEPTAIMOHHUA TPYI: ,M3cieaBane Ha pexxumuTe Ha paboTra Ha XUOpUIHA
CUCTEMA 32 aKyMYJIMpaHE HA TOIIMHHA eHeprus‘‘-3ammTua 2018 r..

Opranuzatop € Ha nopeauiia MEXIyHapoJAHH KoH(epeHUuuu ,,AITepHATUBHU
€HEePrUuiHU U3TOUYHUIU, MaTepuanu u TexHojoruu' (AESMT 18, AESMT 19, AESMT

20 u AESMT 21). U3BbpiiBai € penakropcka neitHoct kato: ['nmaBen 'ocT-pemakrop,
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“Bulgarian Chemical Communications” journal-2016, 2018, 2019, 2020, 2021 r.;
I'ocT-penaktop B “Renewable energy” journal-2018 r.; I'maBeH rocT-peaakTop B
“Renewable energy” journal- 2019, 2020, 2021 r.; I'maBen roct peaakTop B “Energy -
The International Journal”-2019, 2020, 2021 r.; Toct penaktop B “Applied Thermal
Engineering”-2021 r.; Pegakrop B “Energy-The International Journal-2019-2022 r..

3. OueHKka HA MpeACTABEHUTE MaTePHAJIH.

KanaupareT 3a akageMu4HaTa IIBXHOCT ,,Jpodecop” € MNPUIIOKUI BCHUKU
HEO0OXOIUMH TOKYMEHTH (A OCHOBHU JOKyMeHTH oT Al no A7, u b gombaHuTEIHH
nokyMeHntH ot b1 1o b6) no konkypca cbriacHo [IpaBunnuka Ha UMX 3a 3aemane Ha
akageMuyHu JurbxkHocTu pu BAH-Codust. Jlokymenture ca B u3uckBanata popma (Ha
XapTUEH U €JEKTPOHEH HOCUTEI).

B KOHKYypCBHT 3a akaJieMU4HAaTa JUIbXKHOCT ,,ipodecop’ KaHAUAAThT  y4acTBa C:
MoHorpadus ,,M3non3Bane Ha cirbHUeBa pamuanus ISBN 978-954-9449-65-5, 2012,
188 ctp. ¢ nayuna undopmanus (Kareropust B.4). IlpeacraBenu ca 18 Op. HayyHuU
TPYyZIOBE U3BbH MOHOTpaguuHusa Tpya. OT Tsax 13 Op. cTaTuu B MEKIyHAPOIHU HAYYHU
cnucanus ¢ Mmmnakt ¢akrop ¢ odur IF 35,994, 2 Op. cratuu uutupanu B SCOPUS,
KaKTO ¥ 3 Op. yueOHULM U yueOHU ocoOus, Ha ABaA Op. OT TSAX € CAMOCTOSITEJIEH aBTOP
W3/1aJICHU Ha aHTJIMICKH, a TPETUAT € B ChaBTOPCTBO.

Jon. n-p umxk. Anekcanabp [eoprueB ['eoprueB  mMOKpuBa MHUHUMAIHUTE
M3UCKBaHUA 32 3a€MaHe Ha aKaJleMUYHATa IBXKHOCT ,,ipodecop* B [TH 4.2. Xumnunu
HAayKH N0 CIELUaIHOCT ,llpouecu um anapatu B XUMHUYHATa U OMOXMMHYHATA
TeXHOIUTUA  mocodyeHu B 3akoHaA 3a PAC B P bearapus u IlpaBunnnka na UNX
npu bBAH-Codus.

[Ipn MuauManHu n3nckBaHus 640 TOYKM MO rpyna IMOKa3aTeNy 3a aKaJeMUYHATa
JTUTBAKHOCT ,,fipodecop® NUUHUAT 0011 Opoit Touku Ha kaHauaaTa ca 1228 1.. Toukure
no rpyna nokazarenu: A ca 50, npu Heooxoaumu 50; B ca 100 mpu Heobxoaumu 100;
nyonukanuu (WoS u Scopus) u3sbH MoHorpadus I' npu Heobxoaumu 220 ca 001110
317; Hutupanus (Web of Science) [ npu nHeooxonumu 120 ca o6uro 358; E npyru npu
mMuaumMyMm 150 ca o6mro 403 ( E13 3ammuunu nokropantu-o61mo 100 T., E15 yuactue B
MEXyHapoIeH MpoekT-o01o 160 T., ppbKOBOJACTBO Ha HAIIMOHAJIEH MPOEKT-00110 20
T., E17 pbKOBOJACTBO Ha OBATAPCKU €KUM B MEXKIyHapoaeH mpoekT-oomo 50 1., E19
nyonuKyBanu yuyeOHunu-oomo 53 1. u E20 ny6nrkyBaHo y4ebHO mocobue-oomro 20
T.). KananaaTsT MoKpHBa U JOIBIHUTEIIHUTE KPUTEPHUH HA ,,JIHCTUTYTa IO MHKEHEPHA
xumus“. IIlpu munumanen H Factor 8 3a 3aemaHe Ha akajaemMuyHara JIbXHOCT
,hpodecop®, nmuunusat H Factor na kanaunara € 12. UHAMBUAYTHUAT PEUTHHT Ha
KaHAuaaTa, U34UCIIeH ChriacHO MeToaMKaTa 3a OlleHKa Ha paboTaTa Ha y4eHUTE B
NMNX-BAH e 98,08 1. mpu He0OX0AUMUSI MUHUMYM 92 T., a 0OIIUAT OpOii HAa TPYAOBETE
e 71 6p. npu munumym 40 Op., myOnukauu (M3BbH MOHOTpAaUATA) C UMIAKT (HAKTOP
13 Op. mpu Mmunumym 12 6p.

TBil KaTO KaHIUIATHT HE € MPEACTaBUI PA3ICIIUTENICH TPOTOKOJ 3a TPYAOBETE B
ChaBTOPCTBO, CUMTAM Y€ MPUHOCUTE Ca PABHOCTOWHU 3a BCUYKU aBTopu.Toul e
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PBKOBOJIUTEN HA 8 Op. HAYYHOM3CIIENIOBATEICKA MPOEKTa U Ha JBa OpOs YCIEIIHO
3AIIUTHIIM JOKTOPAHTU CBBpP3aHU C TeMmMaTuKaTa Ha KoHKypca. Kanauaarsr uma
BOJIelIa poJis 3a paboTaTa Mo TeMaTUKaTa Ha KOHKypca. Ts € akTyasiHa U 11 NpOoAbJIKA
Pa3BUTHUETO CU B CIIe[IBAlllUTe TOJUHU 3a pealu3anusTa Ha ,3ejeHa’” eHeprus B
Hauuonannus miaH 3a Bb3CTaHOBSIBAHE M YCTOUYUBOCT.

4. OCHOBHM HAy4YHH M HAYYHO-NPWIOKHU TMPHHOCH

[Ipuemam aBTOpCKaTa CIpaBKa ¢ HAyYHUTE NMPUHOCH B MOHOTpadusaTa Ha OO0II
Opoit 18, kakTO W Ha HAyYHHUTE NPUHOCH Ha TMPEICTABCHUTE TPYAOBE H3BBH
MoHorpadusata Ha ooy Opoit 13. [Tocmequute MoraT 1a ce 0000IIAT B C€eM OCHOBHHU
IpyNH: U3CIEABAaHE Ha T€OTEPMAJIHU TOIUIMHHU CUCTEMH; M3MEpPBaHE MapaMETpUTE Ha
CIIbHUEBATA paJMallvsl; U3CJIECBAaHE HAa TOIUIMHHU €HEPTUITHU aKyMyJIaTOpU Ha OCHOBAaTa
Ha MaTepuaiu ¢ mpoMsiHa Ha (pa3zoBoTo cberosiHue (MIIDC); u3cnenBane Ha CbBMecTHaTa
paboTa Ha TEPMOIIOMIIEHM WHCTAJAllUd CbC CIBHUEBU KOJEKTOPHU; H3CJE/BAHE Ha
BATHPHU MHCTAJIALINHU; U3CJIEIBAHE HA TOIUIMHHY €HEPrUHHU MHCTAJIAlNK; IPOyYBaHe Ha
MHEHHE 3a BB30OHOBAEMUTE €HEpruiiHu wu3TOyHUIM. I[IlpuHOCMTE Morar na ce
KBATM(PHUIIUPAT KaTO HAYYHU, HAYYHO-TIPHIIOKHHU M MPUIOKHU. PEIIeH3eHTHT OIeHIBA
caMo T€3U NPUHOCH CBbP3aHU C KOHKypca. O3HaYeHUTE NPUHOCH OTHPEN C * ce OTHACAT
3a MOHOTrpadusTa, HPUHOCUTE C ** 3a MPUHOCUTE B TPYJAOBE U3BBH MOHOIpaduATa.

IIpuHOCH ¢ HayYeH XapaKTep

*Pasrienan € MaTeMaTU4YECKU MOJIEN 32 ONPEIENsTHE Ha MMapaMeTPUTe HA CIbHYEB
BAaKyyMEH KOJIEKTOP € IJIOCHK abcopOep U TOIIMHHA TphOa. ChIeCTBEH € (PAKTHT, ye
aBTOPBT € MPEICTaBUI MO/IENIa TaKa, Y€ CaMO Ha HETroBa 0a3a MOXKe Jja C€ HaIllPaBH II'bJIHO
W3UYNCIIEHUE Ha U3X0JA11aTa TEMIIEpaTypa OT KOJEKTOpUTe. MI3BeIeHUAT MaTeEMaTHYECKU
MOJIEJ € 3amporpaMupaH B KoMmIroTbpHara mnporpama WRVK wu ca HanpaseHu
TEOPETUYHHU U3CIIEABAHMS Ha €IMH KOJEKTOpPEH OJIOK;

* OnucaH € MaTeMaTHYeCKH MOJIET Ha aKyMYyJIaToOp ChC cTpaTuduKaius 6a3upad Ha
IPUEMAHETO, Y€ PIIyHABT € pa3/iejieH Ha N XOPU30HTAJIHHU CJIOS C pa3jInyHa TemIrepaTypa,
KaTO Ha Ta3d OCHOBA € MOJIy4YeHa cucTeMa OT N OOMKHOBEHU JU(EepEHIIMATHN YPaBHEHUSI.
[IpoBepkaTa Ha JOCTOBEPHOCTTAa Ha MOJ€la € HallpaBeHa C IOMOLITAa Ha HATypHH
EKCIIEPUMEHTH HA BOJIEH CMECHUTEIIEH akyMysatop AB-320. Moaenst e 3anporpamMupas,
kato nporpaMHusT 010k AKVMM no3BosisiBa 1a ce cUMynHMpaTr NPOLECUTE B TEYHOCTHH
CMECHUTEIHU aKyMyJIaTOpH C pa3iMyHa rOJIEMHUHA KOTaTO OTCHCTBAT €KCIIEPUMEHTATHU
JaHHU;

*Cp3nageHa e METOJMKAa 332 MaTeMaTHYeCKOTO OIHWCAaHWE Ha BOJEH
TOTUIOAKYMYJIaTOP C YeTBOpHa cepnieHTuHa Tutl ,, I BS-Isocal* SEB 600. Axymynartopst
CE€ ChCTOM OT M30JIMPAH, BEPTHKAIHO PA3IOJIOKEH LIMJIMHAPUYEH PE3EPBOApP ChABPIKAILLL
JIB€ TOIUIOOOMEHHHM CEpIIEHTUHHU, KaTO BCEKH TOIJIOOOMEHHHK C€ ChCTOU OT 4
KOHIIEHTPUYHH CEpPHEeHTUHU. J[BeTe mpencTaBeHu AU(epeHIMaIHi ypaBHEHUS OMKUCBAT
U3MEHEHHETO Ha M3XOoJsllaTa Temieparypa Ha (iayuga OT CepreHTHHaTa MU Ha
TeMIiepaTypara Ha palboTHHS (QUIyHJ B aKymyJaTopa BBB (YHKIUS Ha BpPEMETO.
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Cp3nazeHa € KOMIIOTbpHATA mporpama “Speicher” ¢ men na ce onuiaTr OpoOTUYAITUTE
npoiiecu B akymynaropa. C Ta3u nmporpama ca HaripaBeH! U3UMCIICHUS 3a ONpe/eisiHe Ha
U3XO/sIIIaTa TeMIIepaTypa Ha COJIOBHS pa3TBOP OT aKyMyJiaTopa U Ha TeMIeparypara Ha
bayuna B akymyliaropa, KaTo IIPeCMETHaTHUTE CTOMHOCTM Ca CpPaBHEHH C
EKCIIEpUMEHTATHUTE pe3yTaTH;

*MopenupaHu ca TOIUIONPEHOCHUTE MPOIIECH B CIbHUEBO Oa3upaHa TEPMOIIOMIICHA
uHcTanaus. [lpencraBenn ca neTaiiTHU MOJENIU Ha IUIOCHK BOJIEH CIIBHYEB KOJIEKTOP,
IUTACTUHYAT TOTUIOOOMEHHUK, BOJICH TOIUIOAKYMYJIaTOp U TepMOoIioMIIa ,,Boaa-Boaa’. Ot
CbBMECTHOTO pEILICHUE Ha MPEICTABEHUTE ypaBHEHUS Ce€ TMOlydyaBa HH(popmanms 3a
OCHOBHHMTE  IapaMETpH, XapaKTepU3Hpallyd  MOBEACHUETO HAa  pasrieAaHuTe
eHepromnpeoodpasysaiu cucremu. CbectaBeH € nporpamen 0ok ,,SKTOATP®, ¢ koiito
IpHU 33JaJicHa CTHIIKA BbB BPEMETO MOXE Jla C€ IMOJIY4Yd KOJIMYECTBEHATa OLICHKA Ha
EKCILTOATAlMOHHUTE MapaMeTpH;

** [IpeacTaBeH € MHTETpUPAH HAYKMH 32 OLICHKA Ha TOIJTMHHUTE CBOWCTBA HA 3eMsITa
3a cucteMuTe ¢ ruTka reorepmaina eHeprus ([ITEC) u e u3BbpIleH KPUTHYCH TIpEriie/
Ha Mmeroaute. OOCHKAAT ce JaOOPaTOPHU TECTOBE YpEe3 CTALMOHAPHU WIIM MPEXOIHU
METOJIM U C€ MPEJCTaBs HOB CUHTE3, CPABHABAIL PE3YJITATUTE 3 PA3JIMYHUA TEXHUKU [2.7].
[Tonpo6GHO € mpeAcTaBeHO H3CIEABAHETO HAa MSCTO C BCHMYKHM BapHallud Ha TecTa 3a
TEPMHUYHA PEAKLNsl, BKIOUYUTEIHO U CPABHEHUE MEXIY HOBU U TPAAULMOHHU MOJIXOIHU.
AHanu3upaH € MoAPOOHO BBIOPOCHT 32 PA3IUUYHUTE CKAIH MEXAY JIA0OPATOPHHUTE U
u3MepBaHusaTa Ha MsACTO. OOCHIEHO € M TePMO-XHJIPO-MEXAaHUYHOTO MOBEJAEHUE Ha
1o4YBaTa,

**[IpencraBeH € HOB XHOpPHJIEH IOJAXOJ 3a HU3MEpBaHE €(QEKTUBHOCTTA Ha
BepTUKagHuTe TornoooMenuuiy (BTO) u noanouBeHuTe TEPMOJMHAMUYHHUTE CBONCTBA
[2.8]. Toiil cpueTaBa TpaAULUMOHHHUS TECT 3a ONPENEIIIHE HA TOIUIMHHU XapaKTEPUCTUKH
(OTX) ¢ merona 3a penakcanusi Ha TeMIlepaTypara Ha BEPTUKAIHUS TOIJIOOOMEHHUK
(TPBTO), 6a3upan Ha AByM3MEpPEH pajaualieH TOIUIOOOMEH 4Ype3 TOIIOMPOBOIHOCT.
HoBusatr meron mo3BossiBa: OlleHKa Ha TOBa KaK KOHBEKTUBHUTE TOIUIMHHH 3aryOu B
CIIOEBETE Ha IIOA3EMHHUTE BOAM BIMSAAT BBPXY OLEHKATa Ha IOJ3EMHHTE
TEPMOJMHAMUYHHUTE CBOMCTBA; U3CIEABAHE HA HEPABHOMEPHUS TPEHOC HA TOIUIMHA MPE3
BTO xbM cTpatuduiupan MOANOYBEHU CIIOEBE M HU3YKCIABAHE HAa 3aBUCHUMOCTTa Ha
TEPMOJIMHAMUYHUTE CBOMCTBA Ha HEHACUTEHUTE MTOA3EMHU CJI0EBE OT AbJIOOUNHATA.

IIpuHOCH ¢ HAYYHO-TIPUJIOKEH XapaKTep
*[IpeacTaBeHo € eKCIIEPUMEHTATHO U3CIEBaHE Ha €IMH KOJIEKTOPEH OJIOK ChbCTaBEeH
or 30 cibHYEBM BaKyyMHHU KOJEKTOpPH C IUIOCHK abcopbep W TOIJIMHHA TphOAa.
ExcriepyuMeHTamHuTE pe3yiTaTd ca M3MOJI3BAHM 3a CBh3/IaBAaHETO Ha CTATHUCTHUYECKH
Mozenu, kouto onucsat KI1/[ Ha KogekTopa ¥ IUTbTHOCTTA Ha MOJIE3HUS TOIIMHEH MOTOK;
*Pa3paboTeH M MPOEKTUPAH € JIATEHTEH aKyMyJIaTOp OT HAay4YHHUS KOJICKTUB Ha
Texanuecku yHuBepcuteT Codusi, dunmman IlnoBmuB. Martepuanure ¢ mpoMsiHa Ha
dazoBoto cherosiaue (MITPC) ce pasnosaraT B METaJIHU KOHTEHHEPH, & TPOCTPAHCTBOTO
B ChJla OKOJIO KOHTEHHEpHUTE € 3ambiHeHO ¢ Boja. HampaBeH e n300p Ha MOaXoAsiiu
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MaTepuaiM 3a 3ambjBaHe Ha KoHTelHepute. [lonOpaH e moaxoasi] MareMaTH4ecKH
MOJEN 33 ONMCAaHHUE HAa MPOLIECUTE B aKyMyJlaTOpa MpH 3apexkAaHe U Pa3peikIaHe;

*[loka3aHu ca eKCHepUMEHTAJHATa CTPYKTypa M IUIAHBT HAa HM3MEpPBaHUATA Ha
CUCTEMATa BaKyyMHU CIIbHUEBU KOJIEKTOPH U BOAEH TOIJIOAKYMYJIATOp Ha MHCTAaNaIus,
usrpajaena B Jlaboparopust Ha UHCTUTYTa IO €HEPTUHU TEXHOJIOTUU KbM Y HUBEPCUTETA
B TIp. 3ureH, ['epmanusa. HampaBeHo € MoAenMpaHe HAa HWHCTAIALMATA Ype3
nudepeHITMaTIHl YPaBHEHUSI, KOUTO OIMKCBAT CIIFHYEBUTE KOJEKTOPH U aKyMyJjaTopa.
[IpecMeTHaTH ca TeMIepaTypUTe Ha BXOJOBETE HA KOJIEKTOPUTE U aKyMyJIaTopa, KaKTo U
Temneparypure Ha Gayuga B akymynaropa. [lokasana e Ojok-muarpamara Ha
Ch3/laJIcHaTa KOMIIOThpPHA IMporpama, C KOSITO CE€ H3YHUCISIBAT TEMIEpaTypuTe B
KOJIEKTOPHUSI IUKBJI KAKTO B AKyMYJIaTOpa, TaKa U Ha MHCTAJIAlMATA KaTo 11su10. O1ieHeHa
€ BAJIMJHOCTTA HAa MATEeMaTUYECKUs MOJIeNl KaTO C€ CpaBHSABAT MPECMETHATUTE U
OMUTHUTE JaHHU;

*BriIiouyBaHETO Ha TEPMOIIOMIIA B CTPYKTYpHATA CXeMa Ha CIIbHYeBaTa WHCTATAIs
3a TOIUIAa BOJA BOAM A0 YIbJXKaBaHE Ha TOJUILIHUS NIEPUOJ HA €KCILIOATalHs. 3a OLICHKA
Ha eHepruiiHaTa e(eKTUBHOCT Ha cUcTeMaTa € u30paH Koe(UIIMEHThT Ha TOKPUTHE MPe3
OTOIUTUTENHUS ce30H. Tol ce onpenenst OT OTHOIICHUETO Ha JoOUuTaTa OT MHCTANAIMITA
U peaHO H3MOJI3BaHaTa OT KOHCyMaTropa TOIUIMHA BBB (YHKIMS Ha BpemeTo. 3a
IpoTrHO3UpaHe € cb3aaneH nporpameH 0ok SKTOATP. Meronukara 3a CHHTE3 Ha
TEXHUYECKUTE apaMEeTPHU € IPUIIOKEHA IPU Opa3MEPSIBAHETO Ha EHEPronpeodpa3yBaia
cucrema, yusaTo tepmoroma e ¢ kommnpecop KK-6,6, kato ca n3uncieHu CTOMHOCTUTE Ha
Koe(UIMeHTa Ha MOKPUTHE 33 KIMMATUYHUTE YCJIOBUS Ha IIECT rpaja B bwarapus c
pasznuuHa reorpadcka mupuna - Codus, Bapna, [1nosaus, [1nesen, Pyce u Cannancku;

**[Ipernenann ca HaJUYHUTE BB3MOXKHOCTH 3a MOJIEIUpaHE Ha IUIMTKUTE
reOTEPMAJIHU EHEPIrUMHNA CUCTEMM 3a€QHO C PA3JIMYHUTE UM ACIEKTH U MPAKTUKH [2.9].
[IpencraBeHn ca OCHOBHU AHAJIMTUYHM M YHUCIEHW MOJIEIM U METOAM, CBbpP3aHU C
tepmuunoTo ToBenenne Ha I[IIEC. Jlagen e m oOmupeH mpersiea Ha OCHOBHHTE
copTyepHU HHCTPYMEHTH, CBbP3aHU C TPOCKTUPAHETO UM;

**[1o merona Ha Raman e HampaBeHO CTPYKTYpPHO H3CJI€/IBaHE Ha anu(aTHUHUS
XapakTep Ha TpW Buaa napaduHd ¢ mpoMsHa Ha (a3oBoTo chcTosiHUE Kato MIIDC
(nmpobute Ha E53, E46 u ECP chabpikanu HEHaCUTEHU KOMIIOHEHTH MOPAAN TEXHUTE
XapaKTEpMCTUKH 110 Raman B amamazona 1500-1700 cm™) [2.6]. Or Tpure uscnensanu
napauHa € yCTaHOBEHA Hail-BUCOKA CTOMHOCT Ha JlaTeHTHa TorunHa AH npu napadun
E53, a umenno 194,32 J/g (u3cnensanero e npaBeHo ¢ p-DSC ckanupane mpu 1 °C/min).
N3cnenBaHo € W BAUSHUETO Ha TOTUIMHHATA BBPXY TEPMOJWHAMUYHHUTE CBOMCTBA Ha
napaduna ES3 upes criektpockonus mo Meroja Ha Raman u ¢ DSC uzmepBanus;

** W3cnenBaHa € €KCIIEPUMEHTATHO TEPMOIIOMIIA ChC CITbHYEBH KOJEKTOPU KaTO
eHeprueH wu3TOYHUK [2.5]. TlogOpan e IMJIaHMpaH EKCHEpPUMEHT 3a TEeCTBaHE Ha
uHcTanausaTa. Kato gakropu Ha ekcriepuMeHTa ca u30paHu cpefHaTa TeMiiepaTypa Ha
bayuna B KOHAEH3aTOpa, MacoBHs AeOWT Ha (iayuna B KOHJIEH3aTOpa M CpeaHara
TeMIiepaTypa Ha Quiyuga B U3MapUTENs C 11T omnpe/iessHe Ha aBeTe (PyHKIMu Ha oOeKTa



-koepuMeHTa Ha TpaHchopmaliss Ha TEpPMOIIOMIIaTa M KOEPUIMEHTa Ha MOJIE3HO
JIEUCTBUE HA CUCTEMATA.

IIpuHOCH ¢ MPUJIOKEH XapaKTep

*[Inockure Bomuu ciabHYeBH Kkosektopu ([IBCK) ca waii-mpoctoro wu
CBIIEBPEMEHHO Hal-U3I0JI3BAHOTO ChOPHKEHHUE 3a MPEBPHIIAHE HA CIBHUYEBATA EHEPTUs
B TOIUIMHA. Pa3rienanu ca OCHOBHUTE XapaKTEPUCTUKU HA TEYHOCTEH KOJIEKTOP, KAaKTO U
MPECMSITAaHETO Ha MOJyYEHUS TOIJIMHEH MOTOK;

*CpIIecTBYBa TOSIMO pa3HOOOpa3ne OT TEYHOCTHU CIIHYCBU KOJIEKTOPH, KOUTO CE
MPOU3BEXKAAT OT MHOTO (UPMHU IO IETUS CBAT. ABTOPBT € MPEIIOKWI H300p Ha
ONTUMAJIEH TEYHOCTEH CIBbHYEB KOJEKTOp (OMPOCTEHA KOHCTPYKIHUS, MaTepualu,
e(eKTHUBHOCT, IIeHA) U (PAaKTOPHUTE, KOUTO BIUSAAT BBPXY HETOBOTO MpoekTupaHe. Karto
MEpPCIIEKTUBA 3a MO-HATAaTalllHO YCHBBPIICHCTBAHE € pasrjieiaHa CTPYKTypaTa THII
“muenHa nmuTa” MEXAY CTHKIEHOTO MOKpUTHE U abcopbepa Ha KOJIEKTOpa;

*HampaBeH e KpaTbhK Mperie] Ha akyMyJIMpaHe Ha SIBHA TOIUIMHA 4pe3 pPazIudHU
BUJIOBE akymylaTtopu. IlpencraBeHO € ypaBHEHHETO Ha EHEpruiiHus OajaHc 3a
CMECHUTEJIEH akyMyJiatop 0e3 crpatudukaius (mpeamnosara ce eJHakBa TeMiepaTypa Ha
dutyria B meaus 00eM Ha akymyJiaTopa);

*Pasrienano € akyMyJIMpaHETO Ha TOIUIMHA Ha OCHOBATa Ha MaTepUaliv ¢ MPOMsHA
Ha ()a30BOTO CHCTOSIHUE. 3aCETHATH Ca JIBE OCHOBHHU TOUKH: TI0100P HAa MaTEepPUAIUTE Bb3
OCHOBA Ha OCHOBHU MM CBOMCTBA U MpeErjie/l Ha HAKOJIKO OCHOBHU BUJ0BE aKyMyJIaTOpU
¢ MIIDC;

*TIpeacTaBeHu ca HIKOM OCHOBHM BHUJIOBE CIBHUYEBU MHCTAIAIMHU KAKTO 32 OMTOBO
ropeiio BOJOCHAOsABaHE (C MPUHYAWTEIHA W €CTECTBEHA LMPKYyJalus), Taka U 3a
OTOIUICHHUE (AKTUBHU M TACUBHU MHCTAJIAIUN);

**HampaBeH € mperyiell Ha MOCJIECIHUTE MAJIKM MOJIEPHHM Malla0HU CIIbHUEBU
TEPMUYHU CYIIWJIHHM, UHTerpupanu ¢ MIIOC karo akymynatopu Ha eHeprus [2.15].
LlenTta € na ce HaMepHu PEIIEHUWE C MHOIO OMNPOCTEH AW3aiH, JOCTHIIHU MaTepHallH,
ONTUMAJIHA YCJIOBUSI 3a paboTa W HMKOHOMHUYECKH e(eKTHBHO. B chImoTo Bpeme e
HalpaBeH Mperje] Ha METOJIUTE 3a TEOPETUYHA OLIEHKA W MPOTHO3UpPAHE, KOUTO Ce
U3MOJ3BAaT 3a TAXHOTO TPOEKTHpaHE U olleHKa. M30paHarta KOHCTPYKIMS TpsOBa aa
MPEIOKHU €BTUHO, HYJIEBO EHEPTUITHO PEIICHHE 3a MAJIKU hepMepH.

5. OTpaxeHue Ha HAYYHUTe MNyOJUMKANMM Ha KaHAuJara B
ObJrapckara M 4y)KJIeCTpaHHATa JiuTeparypa.

Hayynute myOnukaluu Ha KaHaupaTa ca CTaHAIM JIOCTOSHHE Ha HaydYHaTa
oOmHOCT padoreny B MpoecHoHaTHOTO HAMpaBIeHUE B CTpaHaTa u yyxOuHa. Te ca
noknanBanu Ha KoHdepeHnu ¢ MeXIyHapOIHO ydacTue, KaKTO W MyOJIMKyBaHU B
pedepupanu u HepepepupaHu B CBETOBHOM3BECTHH 0a3a JaHHU ¢ HAy4YHa WH(POpMaITusl.
[IpencraBeHa e aBTOpCKa CHOpaBKa Ha [HUTATUTE Ha TPYJOBETE, MPEIACTABEHH 3a
W3UYHCIISIBAHE HA JIOMBIHUTEITHUTE KPUTEPUHU Ha ,,JIHCTUTYyTa TIO MHKEHEpPHA XUMUS -
BAH cniopen Homep Ha mybnukanusTa: 1.1.1-2 6p., 1. 3.1-3 6p., 1.3.2-243 6p., 1.3.3-28
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op., 1.3.4-150 6p., 1.3.5-15 6p., 1.3.6-28 Op., 1.3.7-36 Op., 1.3.8-30 Op., 3.9-6 Op. u
1.3.10-1 Op.. O611 Gpoit nuraTu-542 mpu MuHUMYM 50.

6. KpuTtuunu 0ejiesKKU M MpenopbKH.

AHaINU3BT Ha MPEJCTABEHUTE MAaTEPUAJIHU 110 KOHKYpCa 3a aKaJeMUYHATa IITIBKHOCT
,IIpodecop* mokasBa JUICa HA MPOMYCKHU MOPAIU KOETO PEIEH3EHTHT CUUTa, Y€ HE €
HEO0OXOIMMO J]a C€ TTOCTABIT KPUTUUHU OCTICHKKH U TIPETIOPHKH.

7. JIMYHM BIIeYATJIEHHMS HA PELCH3EHTA 3a KAHAMAATA.

Jou. n-p unx. Anekcanabp I'eoprues I'eoprueB € akaaeMHuueH IpenogaBaTell ¢
Haj 35 roauIeH neJjarornyecky CTax ¢ MHOTO 100pa TeopeTHuyHa U podecroHaliHa B
IIMPOK AWINA30H MOJATOTOBKA B 00JIacTTa Ha OOSABEHUS KOHKYPC 3a aKaJeMH4YHaTa
IBXKHOCT ,,Tpoecop®, KaKTo U BUCOKO HUBO Ha MH(POPMUPAHOCT B Ta3u 00JaCT.

SAK/TFOYEHHUE

OrneHkaTa MM 3a IPEACTABEHUTE HAyYHHU TPYJIOBE, 32 MPUHOCUTE B TAX, KAKTO
M 32 HAyYHOHU3CJIEIOBAaTeJICKaTa M HAy4YHO NPWIOXKHATA JEWHOCT U ITIBJIHOTO
M3ITbJIHCHUE HAa MUHUMAJIHUTE M3MCKBAHHUS 3a 3a€MaHE Ha akaJeMHUYHATa JIBXKHOCT
,Ipodecop Ha kanauaara ceriracHo 3PAC B P beirapus u Ha [IpaBuinauka vHa MUX e
LITOJIOXKUTEJIHA.

[Ipensiaram Ha WICHOBETE HA HAYYHOTO JKYpHU Jia Jajie MOJ0KUTEIHA OlIEHKA Ha
KaHIuWJIaTa W Ja NOpelioku Ha YBaxkaemus Hayden cbBeT Ha HMHcTHUTyTa MO
€JEKTPOXUMHUS W CHEpPruiHM cucteMu , Akanemuk EBrenu byneBcku“-BAH na
MPUCHIN Ha JOII. I-p MHXK. Anekcanabp ['eoprues ['eoprueB akageMuyHaTta JJIbXKHOCT
LShpodecop mo mpodecruoHanHo HampaBieHue 4.2. XUMHYECKH HAYKH TIO
criequasHocT ,Jllporecu W amapatd B XUMHYHAaTa W OHWOXMMHUYHATA
TEXHOJIOTHSA .

Jlata: 07.08.2021r. Peniensent:.................
[lnoBouB /mpod.a-p unx.['.Bbaues/
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in a competition for an academic position ,,professor® in ICE-
BAS in the professional field 4.2. Chemical sciences in
specialty ,,Processes and apparatus in the chemical and
biochemical technology* published in
»State Newspaper®, #37 from 7" May2021 with a candidate
Aleksandar Georgiev Georgiev, Assoc. prof., PhD, eng.

Reviewer: Georgi Ivanov Valchev, prof., PhD, eng.

1. Brief biographical data and characteristics of the candidate's
scientific interests.
Assoc. Prof. Dr. Eng. Aleksandar Georgiev Georgiev was born on March 22, 1958

in the town of Dobrich. He graduated with a master's degree in "Heat and Nuclear
Energy" at the Technical University of Sofia (VMEI-Sofia) in 1981. In December 1988
he was appointed after winning a competition for "Seniour assistant professor" to
Department "Mechanics", TU-Sofia, Plovdiv branch, and since 1990 has been promoted
to "Main assistant professor”. In 1988 he defended the "Doctor" degree of the scientific
specialty "Energy Conversion Technologies and Systems". Since July 2000 was elected
as associate professor in the specialty "Energy Conversion Technologies and Systems”
of Department "Mechanics" TU-Sofia, Plovdiv branch and has a main employment
contract now. The scientific interests of the candidate are determined by his participation
in various courses and specializations in projects at leading universities in the specialty
abroad. In 1992-1993 is a specialist in the field of renewable energy sources at the
Institute of Energy Technology, University of Siegen, Germany, in 1994 he specialized
in thermodynamics and heat transfer under the Joint European TEMPUS Project in
Nottingham, England. From November 2001 to September 2003 he specialized in the
field of renewable energy at the Technical University of Federico Santa Maria,
Valparaiso, Chile, in June 2005 he exchanged in the field of teaching and research at the
Polytechnic University of Valencia in Spain. In October of the same year specialization
in the field of renewable energy sources as a participant in the Erasmus project at the
Institute of Metrology and Climatology at the University of Hannover, Germany was
realized. In December 2006 he specialized in the Department of Applied Physics,
Polytechnic University of Valencia, Spain, and in October 2007 at the Geothermal
Center, University of Gottingen, Germany, specializing in renewable energy as a
participant in the Erasmus project.



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

The candidate for the academic position "Professor" Assoc. Prof. Dr. Eng.
Aleksandar Georgiev Georgiev for the period from 2005-2018 has provided scientific
guidance to 8 scientific projects, and from 2002-2021 he participated in a team of 10
scientific projects. 9 of them are international projects funded by various programs,
including a project in Kazakhstan, Chile, Brazil, India and Bulgaria. Significant projects
related to the theme of the competition are: "Design and creation of a mobile station for
in-situ research of geotermal properties of the earth (thermal conductivity and thermal
diffusivity) in different regions of Bulgaria, including control and analysis of data" -
2006-2011, "Development of a module for monitoring and measuring the parameters
of solar sunshine" -2008, "Construction and testing of an installation for thermal energy
storages based on phase change materials” - 2010-2011, "System for measuring and
regulation of hybrid thermal installation "-2013-2014", Design and research of a latent
storage as part of a hybrid air conditioning system™ - 2013-2014, "Development of
modes for charging and discharging a hybrid thermal storage system energy, consisting
of a latent accumulator and a vertical thermal energy accumulator, intended for storage
of solar energy "-2016-2018, "Next generation cost effective phase change materials
for increased energy efficiency in renewable energy systems in buildings™ - 2009-2013,
"Hybrid energy storage systems for mobile and stationary applications "-2011-2015,
"Geotechnical Applications for Buildings and Infrastructure-2015-2019", "Phase
change material based thermal energy accumulators in solar thermal and waste-heat
recovery systems" - 2019-2021, "Research network for including Geothermal
technologies into Decarbonized Heating and Cooling grids".

Under the scientific guidance of the candidate, two PhD students successfully
defended "Doctor" degree; Dr. Emil Toshkov defended the topic of his dissertation
"Study of a hybrid system with ground-based heat pump and solar collectors" in 2015
and Dr. Eng. Bakytzhan Akhmetov, full PhD student, Kazakhstan National University,
Almaty, Kazakhstan. Topic of the dissertation: "Study of operating regimes of hybrid
thermal energy storage system" - defended in 2018.

He is the organizer of a series of international conferences "Alternative energy
sources, materials and technologies” (AESMT 18, AESMT 19, AESMT 20 and
AESMT 21). He has been an editor: Managing Guest Editor, ,,Bulgarian Chemical
Communications® journal - 2016, 2018, 2019, 2020, 2021; Guest editor in the
"Renewable energy"” journal - 2018; Managing Guest Editor of the ,,Renewable
energy“ journal - 2019, 2020, 2021; Managing Guest Editor "Energy - The
International Journal™ - 2019, 2020, 2021; Guest editor in "Applied Thermal
Engineering” - 2021; Editor in “Energy-The International Journal* - 2019-2022.

3. Evaluation of the submitted materials.
The candidate for the academic position "Professor" has attached all the necessary
documents (A basic documents from Al to A7, and B additional documents from B1 to
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B6) in the competition according to the Regulations of ICE for academic positions at
BAS-Sofia. The documents are in the required form (on paper and electronic media).

In the competition for the academic position "Professor" the candidate
participates with: monograph "Usage of solar radiation” ISBN 978-954-9449-65-5,
2012, 188 pages with scientific information (Category B.4). 18 scientific works outside
the monograph are presented. 13 of them are articles in international scientific journals
with Impact factor with total IF 35,994, 2 pcs. are articles cited in SCOPUS, 3 textbooks
and teaching aids are presented (he is a freelance author of two of them, published in
English, and in the third one he is a co-author).

Assoc. Prof. Dr. Eng. Aleksandar Georgiev Georgiev meets the minimum
requirements for holding the academic position of "professor™ in professional field 4.2.
Chemical sciences in the specialty "Processes and apparatus in chemical and
biochemical technology" specified in the law on RAS in the Republic of Bulgaria, and
the Regulations of ICE at BAS-Sofia.

With a minimum requirement of 640 points of all indicators for the academic
position "professor”, the personal total number of points of the candidate is 1228 points.
The points per group of indicators: A are 50, (50 are necessary); B is 100 (100 are
necessary); publications (WoS and Scopus) outside monograph D are 317 (220 are
necessary); Citations (Web of Science) D for the required 120 he has a total of 358; he
has 403 points by E others with a minimum of 150 (E13 defended doctoral students - a
total of 100 points, E15 participation in an international projects - a total of 160 points,
national project management - a total of 20 points, E17 leadership of a Bulgarian team
in an international project - a total of 50 items, E19 published textbooks - a total of 53
items and E20 published teaching aids - a total of 20 items). The candidate also meets
the additional criteria of the Institute of Chemical Engineering. With a minimum H
Factor 8 for the academic position of "professor”, the personal H Factor of the candidate
is 12. The individual rating of the candidate, calculated according to the Methodology
for evaluating the work of scientists at ICE-BAS is 98.08 points (the required minimum
Is 92) and a total number of publications 71 (the minimum is 40 publications, outside
the monograph) where the works with impact factor are 13 (the minimum is 12).

As the candidate has not submitted a separation protocol for the co-authored
works, | believe that the contributions are equal for all authors. He is the head of 8
research projects and two successfully defended doctoral students related to the topic
of the competition. The candidate has a leading role in the work on the topic of the
competition. It is relevant and will continue its development in the coming years for the
implementation of "green” energy in the National Plan for Recovery and Sustainability.

4. Main scientific and scientific-applied contributions.

| accept the author's reference with the scientific contributions in the monograph of
a total of 18, as well as the scientific contributions of the presented works outside the
monograph of a total of 13. The latter can be summarized in seven main groups: study
of geothermal systems; measurement of solar radiation parameters; study of thermal
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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. Contributions can be
qualified as scientific, scientific-applied and applied. The reviewer evaluates only those
contributions related to the competition. The contributions marked in front of * refer to
the monograph, the contributions of ** refer to the contributions in works outside the
monograph.

Contributions of a scientific nature

* A mathematical model for determining the parameters of a solar vacuum collector
with a flat absorber and a heat pipe is considered. It is important that the author has
presented the model so that only on its basis can a complete calculation of the outlet
temperature of the collectors be made. The derived mathematical model is programmed
in the computer program WRVK and theoretical researches of one collector block are
made;

* 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
a water mixing storage AB-320. The model is programmed, as the program block AKIM
allows to simulate the processes in liquid mixing accumulators of different sizes when
there is no experimental data;

* A detailed methodology has been created for the mathematical description of a
water heat accumulator with quadruple coil type "TBS-Isocal" SEB 600. The accumulator
consists of an insulated, vertically arranged cylindrical tank containing two heat exchange
coils, each heat exchanger consisting of 4 coils. The two presented 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 storage. With this
program, calculations were made to determine the outlet temperature of the saline solution
from the storage and the temperature of the fluid in the storage, and the calculated values
were compared with the experimental results;

* The heat transfer processes in a solar-assisted heat pump installation are modeled.
Detailed models of a flat plate solar collector, a plate heat exchanger, a water heat storage
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 behavior
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 step in time;

** An integrated method for assessing the thermal properties of the ground for
shallow geothermal energy systems (SGES) is presented and a critical review of the
methods is performed. Laboratory tests by stationary or transient methods are discussed
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and a new synthesis comparing the results for different techniques is presented [2.7]. The
in-situ measurement is presented in detail with all variations of the thermal response test,
including a comparison between new and traditional approaches. The issue of the different
scales between laboratory and in-situ measurements is analyzed in detail. The thermo-
hydro-mechanical behavior of the soil is also discussed;

** A new hybrid approach for measuring the efficiency of borehole heat exchangers
(BHE) and underground thermal properties is presented [2.8]. It combines the traditional
thermal response test (TRT) with the borehole temperature relaxation method (BTR),
based on two dimensional radial conductive heat transfer. The new method allows:
evaluation of how convective heat loss at groundwater layers influence estimation of
subsurface thermal properties; examination of non-uniform heat transfer through a BHE
to stratified subsurface layers, and calculation of depth-dependency of thermal properties
of unsaturated subsurface layers.

Contributions of scientific-applied nature

* 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 are used to
create statistical models that describe the collector efficiency and the useful heat flow rate
per unit area;

* A latent storage has been developed and designed by the research team of the
Technical University of Sofia, Plovdiv branch. The phase change materials (PCMs) are
placed in metal containers, and the space in the vessel around the containers is filled with
water. 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 storage
during charging and discharging;

* The experimental structure and the measurement plan of the system of vacuum
solar collectors and water thermal 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 storage. 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;

* The inclusion of a heat pump in the structural scheme of the solar hot water
installation leads to an extension of the annual period of operation. The coefficient of
coverage during the heating season was 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
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of six cities in Bulgaria with different latitudes - Sofia, Varna, Plovdiv, Pleven, Ruse and
Sandanski;

** The available possibilities for modeling of Shallow Geothermal Energy Systems
(SGES) are reviewed together with their various aspects and practices [2.9]. The main
analytical and numerical models and methods related to the thermal behavior of SGES are
presented. A quite lengthy overview of the main software tools related to their design is
also given;

** The structural study of the aliphatic character of three types of paraffins such as
PCM (samples of E53, E46 and ECP containing unsaturated components due to their
Raman characteristics in the range 1500-1700 cm™?) was performed by the Raman method
[2.6]. Of the three paraffins tested, the highest value of latent heat AH was found for
paraffin E53, namely 194.32 J/g (the study was performed with p -DSC scanning at
1°C/min). The influence of thermal history on the thermodynamic properties of paraffin
E53 was also studied by Raman spectroscopy and DSC measurements.

** A heat pump with solar collectors as an energy source has been studied
experimentally [2.5]. A planned experiment was selected to test the installation. The
factors of the experiment were the average fluid temperature in the condenser, the mass
flow rate of the fluid in the condenser and the average fluid temperature in the evaporator
in order to determine the two functions of the object - the Coefficient of performance
(COP) of the heat pump and the system efficiency.

Contributions of applied nature

* Flat plate solar collectors (FPSC) are the simplest and at the same time the most
used equipment for converting solar energy into heat. The main characteristics of a liquid
collector are considered, as well as the calculation of the gained heat flow;

* There is a wide variety of liquid solar collectors that are manufactured by many
companies around the world. The author has proposed the choice of the optimal liquid
solar collector (simplified construction, materials, efficiency, price) and the factors that
influence its design. As a perspective for further improvement, the structure of the
"honeycomb™ type between the glass coating and the collector absorber is considered,;

* A brief overview of the accumulation of sensible heat through different types of
storages is made. The equation of energy balance for a fully mixed accumulator without
stratification is presented (assuming the same temperature of the fluid in the whole volume
of the accumulator);

* Heat accumulation based on phase change materials (PCM) is considered. Two
main points are mentioned: selection of materials based on their main properties, and a
review of several main types of storages with PCM;

* Some basic types of solar installations are presented both for domestic hot water
supply (with forced and natural circulation) and for heating (active and passive
installations);

** An overview of the latest small modern large-scale solar thermal dryers
integrated with PCM as energy accumulators has been made [2.15]. The goal is to find a
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solution with a very simple design, affordable materials, optimal working conditions and
cost-effective. At the same time, an overview of the methods for theoretical evaluation
and forecasting used for their design and evaluation is made. The chosen design should
offer a cheap, zero energy solution for small farmers.

5. Reflection of the scientific publications of the candidate in the
Bulgarian and foreign literature.

The scientific publications of the candidate have become available to the scientific
community working in the professional field in the country and abroad. They have been
reported at conferences with international participation, as well as published in
referenced and non-referenced in world-famous databases with scientific information.
An author's reference to the citations of the works presented for calculation of the
additional criteria of the "Institute of Engineering Chemistry" -BAS according to the
number of the publication is presented: item 1.1-2 pcs., item 3.1-3 pcs., item 3.2-243
pcs., item 3.3-28 pcs., item 3.4-150 pcs., item 3.5-15 pcs., item 3.6-28 pcs., item 3.7-36
pcs., item 3.8-30 pcs., item 3.9-6 pcs. and item 3.10-1 piece. The total number of
citations is 542 (with a minimum of 50).

6. Critical remarks and recommendations.

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

7. Personal impressions of the reviewer about the candidate.

Assoc. Prof. Dr. Eng. Aleksandar Georgiev Georgiev is an academic lecturer with
over 35 years of pedagogical experience with very good theoretical and professional
training in a wide range of fields in the announced competition for the academic position
of "professor” and a high level of awareness in this field.

CONCLUSION

My assessment of the submitted scientific papers, the contributions in them, as
well as the research and applied activities and the full implementation of the minimum
requirements for the academic position of "professor” of the candidate according to
ZRAS in Bulgaria and the Rules of ICE is "POSITIVE" .

| propose to the members of the scientific jury to give a positive assessment
to the candidate and to propose to the Distinguished Scientific Council of the
Institute of Electrochemistry and Energy Systems "Academician Evgeni
Budevski™ -BAS to award Assoc. Prof. Dr. Eng. Aleksandar Georgiev Georgiev
the academic position "Professor™ by professional field 4.2. Chemical sciences
in the specialty "Processes and apparatus in chemical and biochemical
technology™.

Date: 07.08.2021r. Reviewer:.................
Plovdiv /prof. PhD eng. G. Valchev/



