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1. Monorpadus

1.1. A. I'eoprues. M3non3BaHe Ha cibHYeBa paguanus. M3narencreo Mmeon, [Tnosaus, 2012,
188ctp (Ha ObarapcKy).

Pestome. Kaurara npezcrasst 3a1pJ10049€HO H3CIEABaHE B 001aCTTa HA CIBHUEBATA EHEPreTHKa. B3etn ca npeasua
OCHOBHaTa MOHorpadus Ha amepukaHckute yaeHu Jadu u bekman, myOnukamuy Ha HAKOM Ty>KICCTPAaHHHU YUCHH,
KakTO M MyOJIMKallMy Ha aBTOpa B PAa3iIMYHM OOJACTH HAa CIBbHYEBATa pajuanys 10 BpeMe Ha paboTara My B
Texunuecku yuusepcuret Codusi.

MoHorpadusta e pazaeneHa Ha 10 riaBu. B mbpBara riaBa ca neMHUpPaHU OCHOBHUTE MOHATHSA OT CIIbHYCBATA
eHepreTuka (Ipsiko ¥ audy3HO M3TbUBaHe, Maca Ha atMocdepara u np.). [IpencraBenu ca ocHOBHH (OpMYIH 32
M3YHCIIBaHE HAa XapaKTEepPUCTHKHUTE HA CIIBHYEBOTO Jb4YeHHE. PasrienaHu ca M HIKOM OT IapaMeTpHTe Ha
HEMpO3payHUTe MaTepuand. 3acerHaTH ca OCHOBHHUTE YypeIu 3a M3MepBaHEe Ha CI'bHUYCBA pagHaIlusg
(MUpXenuoMeThp U MUPAHOMETHD).

B®B BrOpara wacT ca pasrieJaHd CUCTEMH 3a CJEJeHE Ha CIBHIETO (MPEeJuMHO C JIBE OCH Ha JBH)KEHHE).
CnomeHaTH ca HAKOJIKO BHJa ChbH-TPAKEPH, B YMETO M3IPAXKJaHe U U3IHUTBAHE aBTOPHT € B3€JI YIaCTHE.

Tperata rnmaBa pasriiexaa 0OCTOWHO NPECMSATAHETO HA MAapaMEeTPUTE Ha IUIOCHK BOJAEH CI'BHYEB KOJEKTOP.
IIpeacraBeHo € MHEHHETO Ha aBTOpa 3a M300p Ha ONTHMAJEH TEYHOCTEH CIBHYEB KOJIEKTOP C ONpPOCTEHA
KOHCTPYKIHSI.

B uerBbpTara rmaBa e pasriiegaH MaTeMaTHYECKH MOJET 3a ONpeJeNiiHe Ha IlapaMeTpuTe Ha BaKyyMEH
KOJIEKTOP C IUIOCHhK abcopbep u ToruinHHA TpbOa. ChIECTBEH € (PaKThT, Ye Ha OazaTa caMO Ha TO3HM MOJEI MOXKE
Ja Cce HampaBH IIBJIHO W3YMCIEHHE Ha U3XOsIiaTa TeMIeparypa OT Koyiektopure. IIpernctaBeHo e u
eKCIEPUMEHTAITHOTO U3CJIeIBaHE HA TO3U BUJI KOJICKTOPH.

Hsixou oT apyrute BuaoBe KOJEKTOPH (KaTo BB3AYIIHH, (oKycupaiin u ¢poroBoarandyHo — tomwmHau (PV/T)
KOJIGKTOPH) ca pa3rJielaH! B I1eTa IJ1aBa.

AxyMynupaHe Ha TOIUIMHAa € 3acerHaro B [aBa Inecta. HampaBeH e mpersien Ha pa3inyHU BUAOBE
akyMmyiaropH. [IpencraBeHo € MOIeMpPaHeTO Ha CMECUTENIEH BOJIEH aKyMyJIaTop 0€3 M Che CTpaTU(UKAIHS, KAaKTO
1 T0JIpoOHOTO ONMCaHKE HA MaTEMAaTHIECKH MOJIEN Ha BOAEH aKyMyJIaTOp C YeTBOPHA CEpIIaHTHHA.

I'maBa cenma pasriekia aKkyMyJIMpaHETO Ha TOIUIMHA Ha OCHOBaTa Ha MaTepHalM C MpOMsHA Ha (a30BOTO
cberosiane (MIIDC). Pasrnenann ca Hskon BupoBe akymyiaropu ¢ MIIOC. Onucano e KOHPUTypUpaHETO Ha
akymyiarop Ha ocHoBata Ha MII®DC B TY Codus, punman [Inosnus, n300pa Ha NOAXOAAIIN MaTepUalld, KaKTO U
ITOJIX OIS MaTeMAaTHIECKH MOJIETI.

I'maBa ocma mpesacTaBs HIKOM OCHOBHHM BHJOBE CITBHUEBH HHCTANAUHM (HampuMmep 3a OWTOBO TroOpermio
BOJIOCHA0/IIBaHe, 32 OTOIUICHHUE U TACUBHH WHCTAJIAIINH).

B nmeBera rmaBa e pasrieaHa MHCTaNa¥s C BaKyyMHH CI'IBHUEBH KOJIEKTOPH M BOJEH TOIJIOAKyMYJIaTop.
Hanpasen e mperyieq Ha EKCHEPUMEHTAIHOTO M H3MMTBAHE, KAaTO € IPEACTaBEHO IBIHOTO MAaTeMaTH4eCKO
MOJIeNMpaHe Ha CHCTEMaTa.

[ecera rnaBa npencTaBs B NOAPOOHOCTH KOMOMHHMpaHa MHCTAJALMS C TEPMOIIOMIIA M CI'bHYEBH KOJIEKTOPH
(MeTonMKa W eKCIEepHMEHTAIHH ypelOH 3a W3NUTBAaHE, M3CIeABaHE HAa XapaKTEPUCTHUKUTE Ha TEPMOIIOMIICHH
arperaTy M Ha CHCTEMaTa KaTo IUI0, MOJENUpPaHE Ha TOIIONPEHOCHUTE MPOLECH, KAKTO U EHepruifHaTta



e(eKTUBHOCT Ha MHCTANAIUATA). J[OMBIIHUTETHO € 3acCerHaTO M OMpEICNSTHETO Ha e(eKTUBHOCTTA Ha XJIaJMIIHA
MHCTaJaNuMs Ype3 BrpakAaHe Ha CICTEMaTa CIIbHUEBH KOJICKTOPH U TOILIOAKyMYJIaTop.

2. Hay4yHu TpyaoBe M3BbH MOHOrpadusara
CraTuu B MeKAyHApOAHH HayYHH cnucanus ¢ Umnakt ®axkrop

2.1. Roth, P., Georgiev, A., Boudinov, H. Design and construction of a system for sun-tracking.
Renewable Energy, 2004, V. 29 (3) p. 393-402 (ua aurauiickun). MMmakT gaxkrop 0,607 (Q1)

Pesiome. be xoHCTpynpaHa W U3rpajieHa eNEKTPOMEXaHWYHA CHCTeMa 3a ClielieHe Ha cirpHLeTo B Jlabopatopus
,CrpHUeBa omeHka“ B TexHmdeckus yHuBepcuter @emepuko Canra Mapus (UTFSM) BeB Bammapaiico. Ta
MO3BOJIsIBA Jla C€ M3MEpBa aBTOMATHYHO IMPEKTHA CIIbHYEBA pajualus ¢ nupxennoMersp. Cucremarta paboTH
ABTOMATHYHO, KaTO C€ PBKOBOAM OT CEPBO-CHUCTEMa ChC 3aTBOPEH Kpbr. PoTomeTekTop ¢ 4 KBaapaHTa Clienu
MO3UIMATA HA CIBHIETO U JBa Manku DC Motopu 3aiBrxBar miardopmara Ha M3JEIHETO, KaTo MOJIAbpIKaT 110
TO3M Ha4MH M300pa)KEHHETO Ha CIBHIETO B IEHTHhpa Ha (oronerekropa. [Ipu ob6mayHo BpeMe (KOTaTO CIBHIETO
HEe ce BIDKJIA) MO3MIMATAa Ha CIBHIETO Ce INpecMsATa C HM3YUCIMTENHA MNporpamMa W Taka Cce KOHTPOJHMpa
MPpUABUKBAHCTO J0TOIaBa, JOKAaTO CIBHLCTO CC IOABU OTHOBO. KOHCprI/IpaHaTa CUCTEMa € H3NUTaHa IIpUu
KIMMaTHYHUTE YCIOBHUA Ha Bammapaiico, Ynnm. IlpeacTaBeHUST ChbH-Tpakep IOKa3Ba e(peKTHBHaTa pabora Ha
NPOCT M €BTUH MEXaHH3bM, KOMTO MOXXe na ObJe amanTHpaH W KbM padoTa ¢ TOJEeMH HHCTalalliH, CIJICISIIH
CITBHIIETO (KaTO IaHEJ! ChC CIIEHYECBH KIIETKH, KOHIICHTPATOPH U JP.).

2.2. Georgiev, A., Roth, P., Olivares, A. Sun Following System Adjustment in UTFSM. Energy
Conversion and Management, 2004, V. 45 (11-12) p. 1795-1806 (ua anramiicku). MMmakT
¢dakrop 0,794 (Q1)

Pestome. Jlaboparopusita ,,CnpHueBa orenka” B Texuuueckus yauBepcuter Oenepruko Canta Mapust (UTFSM)
BBB Banmapaiico ceiectByBa ot 1957r. [Ipe3 crmomeHaTusi mepuoj| B Ta3u J1abOpaTopus ca Ch3AaJACHU HIKOJIKO
BUJIA CIIBHYEBH CIIE/ISIIN CHCTEMH, KOUTO MOJI3BAT PA3IMYHNA WHCTPYMEHTH 32 U3MEpPBaHE Ha CIbHYEBA pajualusl.
HeotnaBua 6e montupan B UTFSM cobH-Tpakep INTRA. Toii npencraBisBa MonaepHa HW3MepBaresiHa |
perucTpupaiia cucTeMa 3a U3MepBaHe Ha paaualiys B 1udpoBa ¢opma, KOITO ce ChXpaHsBa U 00pabOTBa JICCHO.
PaGorara Ha cCbH-Tpakepa € aBTOHOMHO, KOETO TO IpaBH MNOAXOJsmia IUiaTdpopMa 3a MOJAbpKaHE Ha
M3MepBaTelIHl UHCTPYMEHTH Ha CI'bHYEBaTa paauanus. be KOHCTpyHpaHO U M3pabOTEeHO CHELHUaTHO yCTPOHCTRO,
KOETO Jia MOJIbpKa W3MepBalliTe MHCTpyMeHTH. Ha Hero 0sxa MOHTHpaHH Cliell TOBa 3 MUPXSIHOMEThpPa THII
Eppley u 0sxa cBbp3aHu ¢ aBTOMAaTHYHA pPErucTpupalla cucreMa. PeamisupaHuTe U3MepBaHus 0sXxa CPaBHEHH C
pe3ynTaTuTe, MOJIYYeHH PBYHO OT mupxeianoMerbp Tun Kipp&Zonen. Pasnukata B M3MEpEeHUTE CTOMHOCTH,
NOJIy4eHH OT JABaTa BHUIA MUPXEIHMOMETBPH € MHOIO MalKa, KOeTO JOKa3Ba J0OpWs MOHTaX Ha ChH-Tpakepa
INTRA u e noOpa npeamocTaBka 3a H3N0I3BaHE MY IIPH MPEIU3HU H3MEPBaHUS B OBACTIIE.

2.3. Roth, P., Georgiev, A., Boudinov, H. Cheap two-axis sun-following device. Energy
Conversion and Management, 2005, V. 46 (7-8) p. 1179-1192 (na aurnwmiicku). UMmakT
¢daxrop 1,244 (Q1)

Pesiome. be KOHCTpyHpaHa ¥ W3NUTaHa CIbHYEBA ciefsdma cucrema. ChH-TpakepbT JaBa BB3MOXKHOCT 32
ABTOMAaTHYHO W3MEpBaHE Ha [MPEKTHA CIbHYEBA PaJMallMs C HMHUPXETHOMETbp. MeXaHM3MbT ce 3ajeiicTBa OT
JUTHTANHA TporpamMa B KOHTPOJIHATA CHCTEMa, Pa3loJIOKEHA OTIENHO OT MeXaHWuyHara 4acT. llo3unumsiTa Ha
CI'BHLIETO C€ M3YHUCISIBA U PETUCTPUPAHUTE TPEIIKU TPH MO3HMIMHUPAHETO MO BpeMe Ha paboraTa mpe3 JeHs ce
ChXpaHsBaT 3a M0-KbCeH aHaiu3. [[OMBIHUTENIHO 10 BpEME Ha aKTHBHHS PSXKHM Ha paboTa TpakepbT H3MOJI3BA
CHTHaJa Ha CEH30p 32 OTKPHBAHE Ha CI'BHIIETO C LeJI KOHTPOJIMpaHe Ha IMO3HIMOHNPaHeTo. J[Ba CTHIIKOBH MOTOpa
3aJBMKBAT MHCTPYMEHTAIHATA NaNT(opMa, Mo IbpKaiKH CITbHYEBHS JIbY B IEHTHpPa Ha CeH30pa. MeXaHu3MBbT Oe
ce3nanen B JlabGopatopusita ,,,,CinbpHueBa oneHka™ B TexHuueckusi yHuBepcurer @Penepuko Canra Mapus
(UTFSM) BbB Banmnapaiico, Unnu. ExcriepumeHTHTe MOKa3Bat no0pu pe3ynrtatd. ONUCAaHHUAT ChH-TPaKep JAaBa
noAoOHY pe3ynTaTu Kato mBeinapckus chbH-Tpakep INTRA, HO py MHOTO 1TO-HUCKH IIEHHU.



2.4. R. Cordero, P. Roth, A. Georgiev, L. DaSilva. Climatology of surface ultraviolet-radiation
at Valparaiso, Chile. Energy Conversion and Management, 2005, V. 46 (18-19) p. 2907-
2918 (na anrnuiicku). UmnakT dpaxrop 1,244 (Q1)

Pestome. HezaBucumo OT nurcara Ha HadumdHAa HHAOPMALHUS 32 TBITOCPOYHH AAHHM € BB3MOXKHO Jla C€ OIMIIAT
MHOTO OT KPaTOCPOYHHUTE XapaKTEPUCTUKH, 3aBUCUMOCTH M KJIMMATOJIOTHATA HA MIOBBPXOCTHATA YITPAaBHOJIETOBA
pammanma. Tazu cTaTHs ONMMCBA KIMMATOJIOTHATA Ha 3eMHa yINTpaBHOJIETOBa paimanus BbB Bammapatico (33.05
fo.11, 71.63 3.11., Ha MOpckoTO paBHHIIC). Brusanero Ha UV-B pagmanmsara BpXy 030Ha U APYTHTE KINMMATHIHH
NPOMEHIIMBH C€ IUCKYTHpa BBB Bpb3Ka C HaAONIONCHUS, OCBIIECTBEHM npe3 mnocieanure 4 roauHu. Ilpum
aHaNM3UpaHe Ha oTHoLIeHHeTO Mexay cepunte UV-B/UV-A e npeHeOpernat edexra Ha oOnauHaTa IPOMEHIINBA U
B pe3yJITaT € oT4eTeHa okojo 15% npomsiHa Ha 030HOBHUS CTHIO. M3MepBaHus oT nocneqHute 4 roAWHM cOYar, ue
030HOBUST CTHJIO HaJ Banmapaiico He € NOBJIMSH HEraTHBHO OT (peHOMEHa Ha 030HOBAaTa JyIKa Ha/l AHTapKTHKA.

2.5. A. Georgiev. Testing solar collectors as an energy source for a heat pump. Renewable
Energy, 2008, V. 33 (4) p. 832-838 (na aurnuiicku). AMnakT ¢paxrop 1,663 (Q1)

Pesiome. CratusaTa nokasBa €KCIHEPHUMEHTAJHOTO H3CNEBaHE HAa TEPMOIIOMIIA ChC CIBHYEBH KOJEKTOPH KaTo
eHeprueH u3To4HMK. Chb3/laZieHa € METOAMKA 3a M3MMTBAaHE HAa ChBMECTHaTa paboTa Ha CIIBHYEBU KOJIEKTODH,
KOWTO TOAaBaT TOIUIMHA KbM M3MApUTENA Ha TepMomnommara. [lokazaHa e cxemMaTa Ha W3NMTBAaHATa WHCTANAIMSA.
OmnncaHa e KOHCTPYKLHMITA Ha CHCTEMara C M3MepBaTeliHaTa amaparypa. M30paH e IuiaHupaH eKCHEepHMEHT 3a
TecTBaHe Ha MHcTanmanuATa. Karo ¢akropn Ha excmepumeHTa ca M30paHHM cpenHara TeMmieparypa Ha (iaynaa B
KOHJICH3aTOpa, MacoBHs AeOUT Ha (uIyHaa B KOHAEH3aTOpa W CpelHaTa TeMieparypa Ha (uIynga B M3MApUTEIs C
IeN ompenensiHe Ha JBeTe (QYHKIMM Ha OOeKkTa - KOoe(HIMEeHTa Ha TpaHc(hopMalys Ha TEpMOIOMIIATa M
Koe(UIMeHTa Ha MOJIE3HO JACHCTBUE HA cUCTeMaTa. AHAJM3UpaHa € rpellkaTa Ha NoJIy4YeHHUTe JaHHU [IPU OMUTHUTE.
[TokazaHo e oTpakeHHe Ha BeTe HYHKIMU HA OOCKTA.

2.6. E. M. Anghel, A. Georgiev, S. Petrescu, R. Popov, M. Constantinescu. Thermo-physical
characterization of some paraffins used as phase change materials for thermal energy storage. J.
of Thermal Analysis and Calorimetry, Springer, Vol. 117, (2), 2014, pp. 557-566 (ua
anriuiickn). UmmakT gakrop 2,042 (Q2)

Pestome. Tpu Buna mapadgunu ¢ npoMsaHa Ha (a30BOTO CHhCTOSIHHE OsfXa M3CIIEABAHU TePMOGHU3UYHO, 3a Aa ObAaT
U3IO3BAHU KaTo JIATEHTHA Cpefia 3a akyMyJIMpaHe Ha TOIUIMHA B IIMJIOTHA MHCTajalus, paspaborena B [Inosaus
Brirapus. [To metosa Ha Raman e HanpaBeHO CTPYKTYPHOTO HM3cje[BaHe Ha anudaTHYHHs XapakTep Ha rmpodara
E53, karo npobure E46 u ECP chabpxar chblI0 HEHACUTEHH KOMIOHEHTH MOPaJH TEXHUTE XapaKTEPUCTHKU IO
Raman B amanaszona 1500-1700 cm-'. Ot TpuTe M3clenBaHu mapauHa € YCTAHOBEHA Half-BHCOKA CTOMHOCT Ha
naredtHa tomwnHa AH npu mapadun E53, a umenno 194,32 J/g (uscnenBanero e npaseno ¢ p-DSC ckanupane
npu 1 °C/min). O6parro, npobara Ha ECP, chabpikalia nepe3uH, Moka3Ba Hali-HUCKAaTa CTOMHOCT Ha JIATCHTHA
toruHa ot 143,89 J/g u Haii-Bucoka tomionpoBogHocT ot 0,43 cpen TpuTe M3CIEBAHU MaTepuaia ¢ IPOMsIHA Ha
¢a3oBoTO cherossHUE. ChINO TaKa, BIMSHUETO HA TOIUIMHHATA UCTOPHS BbPXY TOIUIMHHHUTE CBOMCTBA Ha MapaduHa
E53 Oemie m3cnenBano upe3 crnekrpockomnus no merona Ha Raman m ¢ DSC msmepBanus. Knnermkara Ha
JBYCTEIICHHHS TIpOIleC Ha BTBBbpPASBaHE Ha cTomwikara ES53 paskpum, ue eneprusta Ha akTuBupaHe E, 3a
BTBBP/SBAHETO HA HEMOJPECHOTO TBBHPAO BemecTBo € 525.45 K/mol, mokato 3a mompexmaHeTo Ha MOCIeTHATA
TBBp/a (a3a ce M3UCKBa IMO-BICOKA CTOMHOCT Ha E,, 8 mmenno 631.73 KJ/mol.

2.7. Vieira, A.; Alberdi-Pagola, M.; Christodoulides, P.; Javed, S.; Loveridge, F.; Nguyen, F.;
Cecinato, F.; Maranha, J.; Florides, G.; Prodan, I.; Lysebetten, G.V.; Ramalho, E.; Salciarini,
D.; Georgiev, A.; Rosin-Paumier, S.; Popov, R.; Lenart, S.; Poulsen, S.E.; Radioti, G.
Characterisation of Ground Thermal and Thermo-Mechanical Behaviour for Shallow
Geothermal Energy Applications. Energies, 2017, 10, 2044, doi:10.3390/en10122044 (ua
anriuiickn). Ummakr ¢gakxrop 2,676 (Q2)

Pesiome. B 6mu3ko Obzemie ce odakBa BCe NMO-LIIMPOKO H3IOJI3BaHE Ha 3eMsITa KaTo TOILIOakymysaTtop. IIpes
MOCIEIHATE [leCeTUIIeThsl cuctemure 3a ImTka reotepmanna edeprus (IITE) ce okazaxa ycroiuuBm
ITEpPHATHBHU PEIICHHUS 3a M3rPa)KIaHe Ha Crpaan M WHPPACTPyKTypa B MHOTO paioHM 1o cBeta. Hackopo Gsxa
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pa3paboTeHH W HOBW PENICHUs, BKIIOYUTEIIHO CHEPTHIHNA Te€OCTPYKTYpH, KbaeTo cuctremure III'E ca chueranu ¢
(byHITaMeHTaTHH TOIJIOOOMEHHHMIIM. E(eKTHBHOCTTAa HAa TE3W CHCTEMHU 3aBHUCH OT peauna (akTopH, cpea KOUTO
TOIUTMHHATE CBOWCTBA HA MOYBAaTa HMIpasT OCHOBHA pois. Llenta Ha HacrosmiaTa cTaTus € Ja NPEACTaBU IO
WHTETPUPAH HAYMH OCHOBHHUTE METOAM M MPOLEAypH 3a OIEHKAa HAa TOIUIMHHUTE cBo¥cTBa Ha 3emsrta 3a [ITE
CHUCTEMHUTE U Jia M3BBPIIU KPUTHYCH Mperieq Ha meroauTe. [lo-crenuanHo ce o0ChKIaT 1abopaTOpHH TECTOBE
ype3 CTallMOHAPHU WK MPEXOJHU METOIU M C€ MpeICTaBs HOB CHUHTE3, CPaBHABAILl PE3yJTaTUTE 3a Pa3IUYHU
TexHUKHU. M3cneaBaHeTo Ha MACTO, BKIIOYBAILIO BCHUKY BapHallMK Ha TecTa 3a TEpMUYHA PEaKIHsl, € TPEJCTaBeHO
OJIPOOHO, BKIIFOYUTEITHO U IIBPBO CPABHEHUE MEKIY HOBH W TPaIWIMOHHU mojxonu. Cien ToBa ce aHaIM3Hpa
MOJPOOHO BBHIPOCHT 3a Pa3IMYHUTE CKATM MEXKIYy JIaOOpaTOpHHUTE M HU3MEpBaHUsATa Ha MscTto. Hakpas ce
MPEJCTaBs U 00CHKAA TEPMO-XHIPO-MEXaHUYHOTO MOBEICHUE HA TOYBaTa. Te3u CBhp3aHM MPOICCH Ca BAXKHH 32
MMOTBBPIKAAaBaHE HA CTPYKTYpHATA IAJIOCT HA CHEPTHHHUTE TEOCTPYKTYPH, HO BCE OIIE JIUIICBAT PYTHHHH METOAH
3a OTIpeneNsIHe Ha IapaMeTpHTe.

2.8. Bakytzhan Akhmetov, Aleksandar Georgiev, Rumen Popov, Zarina Turtayeva, Aidarkhan
Kaltayev, Yulong Ding. A novel hybrid approach for in-situ determining the thermal properties
of subsurface layers around borehole heat exchanger. Int. J. of Heat and Mass Transfer, Vol.
126 (2018), pp. 1138-1149, https://doi.org/10.1016/j.ijheatmasstransfer.2018.05.107 (ua
anruiickn). UMmakt dakrop 4,346 (Q1)

Pesiome. EpekTHBHOCTTa HA TUIUTKUTE T'C€OTCPMAIHU CHCTEMHU KATO BEPTHUKAIHU TOIUIOCHEPTUHHH aKyMyJaTOPH
(BTEA) u 3emuo Oasupanu tepmomomnu (3BTII) 3aBucH T7aBHO OT TEpMOMMHAMHUYHHUTE CBOMCTBa Ha
MOBBPXHOCTTA W MPaBUIIHUS W300p Ha BepTukamHute Tormooomenuunu (BTO). Tasu cratus npeacTaBs HOB
XUOpHICH MOAXO0 3a m3MepBaHe epekTiuBHOCTTa Ha BTO M moamouBeHUTE TEPMOJMHAMUYHUTE CBOWCTBA, KONTO
chyeTaBa TPAJAUIMOHHUS TECT 3a ompenensHe Ha TorumHHM xapaktepuctuku (OTX) ¢ Merona 3a penakcanusi Ha
TemIepaTypaTa Ha BepTukaiHus Torooomennuk (TPBTO), 6a3upan Ha IByH3MEpEeH paaualicH TOILIO0OMEH upes3
TOIIIONPOBOHOCT. HoBuAT MeTon mo3BoisBa: (1) omeHka Ha TOBa KaK KOHBEKTHBHHTE TOIUIMHHH 3aryOH B
CIIOCBETEC HA MOJI3EMHUTE BOJAU BIMSST BBPXY OIEHKATA HA MOA3EMHHTE TEPMOIUHAMHYHUTE CBOWCTBA; (2)
M3Clie/BaHe Ha HEPaBHOMEPHHMs MpeHoc Ha ToruimHa npe3 BTO kbM cTpartuduimpanu moanovseHu cioese; u (3)
W3YKCISIBAHE HAa 3aBUCHUMOCTTa Ha TEPMOJMHAMUYHUTE CBOWCTBA HA HCHACUTCHHUTE IOJ3EMHHU CJIOCBE OT
IpI00YMHATA. XUOPHIHUAT Moaxoxa Oemie TecTBaH ¢ m3moi3BaHe Ha U-oOpasen tun BTO ¢ mpaboumnaa S0m.
Pesynrature moka3BaT, Ye KOHBEKTHBHHUAT TOIIOOOMEH HAa HHWBOTO Ha IOAMOYBEHUTE BOIHM MPOMEHS peayHaTa
cToitHOCT Ha edekTuBHATA TOMIONPOBOAHOCT OT 0,45 Ha 1,56 W/MK. HepaBHOMepHOCTTa Ha TOMIOOOMEHA 1O
neibkrHA Ha BTO Gemie moTBBpeHA Upe3 U3UHCICHUS, KOUTO MOKa3axa, Ye CTOMHOCTUTE Ha TOILUIOPOBOJIHOCTTA
MOJI 3eMsITa 3aBHCH OT ABJIOOYMHATA, Bapupaiiku Mexay 0,34 u 0,61 W/mK.

2.9. Paul Christodoulides, Ana Vieira, Stanislav Lenart, Jodo Maranha, Gregor Vidmar, Rumen
Popov, Aleksandar Georgiev, Lazaros Aresti, Georgios Florides. Reviewing the Modeling
Aspects and Practices of Shallow Geothermal Energy Systems. Energies, 2020, 13, 4273,
doi:10.3390/en13164273 (ua anrnuiicku). UMmnakr ¢axrop 2,702 (Q2)

Pesiome. Tlmutkure reortepmanuu enepruiinn cucremu ([ITEC) morar ma mpeemar pasiandHe (GOpMH |
HaToCJIeJbK UM Cc€ OOpbIlla 3HAUYMTENHO BHUMaHHE mopamu eHepruitaute reoctpykrypu (EI'C), pesynrar ot
HMHTETpaIuiITa Ha TOINIOOOMEHHUTE €JIEMEHTH B F€OTEXHHUECKUTE CTPYKTYpH. M BCe mak JUICBAT CUCTEMATUYHU
Hacoku 3a mpoektupaHe Ha IIIEC. 3aroBa HacTosmoTo MpoyuyBaHE MMa 3a IeN Ja Mperiefa HaIUIHHUTE
BB3MOKHOCTH 3a Mojenupade Ha [II'EC 3aenHO ¢ pa3snuyHHUTE UM acHeKTH U NMPakTHKH. ToBa € HampaBeHO, KaTo
IIBPBO C€ MPEACTABAT OCHOBHUTE aHAINTHYHU W YUCICHH MOJEIH U METOJH, CBBP3aHH C TEPMUYHOTO TIOBEICHUE
Ha [II'EC. Cren ToBa ce 00CHXIaT Hall-BaXKHUTE JIONIBIHUTETHH (DAKTOPH, BIUSCIIM BBPXY TaKOBa MOZEIHMpPAHE.
Te BxumtouBat: (i) rpaHMYHUTE yCIOBHA OJ GopMaTa Ha TEMIIEPATYPHU BapHAIMH WM TOIUIMHEH IIOTOK, KOMTO
OKa3BaT CHIIECTBEHO BIMSHHE BHPXY NMPOTHO3MpaHOTO TouMHHO moBenenne Ha IIIEC; (ii) mpocTpaHcTBEeHHTE
pasMepH, KOUTO MoraT Ja ObJaT OT pellaBallo 3HaueHHE IPH JOMyCKaHe Ha IPeIoJIoKeHHeTo 3a Oe3kpaiiHa
JIBJDKAHA Ha KBCH TOINIOOOMEHHHIM KaTo eHepruidHM kymuunu (EK); (iii) ompenmensHeTo Ha mapaMeTpuTe Ha
II'EC, xonuTo MOXe J1a ce Hy>XAasT OT M3MOJI3BaHE Ha CHEHU(UYHHN TEXHUKHU 33 NPEOJOIsIBaHE HA MPAKTHUECKH
TpyaHocTH; (iv) CpaBHEHHE Ha KPAaTKOCPOUYEH C JBJITOCPOYEH aHaJH3 B 3aBUCHUMOCT OT XapaKTEPHCTHUKUTE Ha
TOIUIMHHOTO CHXPaHEHHWE Ha 3€MHH TOIUIOOOMEHHHUIIM C Pa3lWYHHA pa3MepH; (V) BIMSHHETO Ha ITOAIOYBEHHTE
BOJAM, KOMTO MOraT Ja MMaT e(eKkT Ha yMEPEHOCT BBbpPXY TeMIeparypuTe Ha ¢uiynja KakTO B PEKHMHUTE Ha
OTOIUIEHHE, Taka M B OXJAXKIAHETO. BrocieacTshe ce pas3miexigaT BBIPOCHTE 3a MOJCIHpaHE Ha
TEPMOMEXaHUYHUTE B3aMMOJECHCTBUS, KOUTO MOXE Ja ca oT pemasamo 3HaueHue 3a EI'C, kaTo ce mokasBa
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JBOMHOTO (pyHKIMOHMpaHE HA TOINIOOOMEHHHUILIMTE U CTPYKTypHHTE eneMenTd. W Hakpas, e AajieH 10CTa OOIUpeH
nperje]] Ha OCHOBHUTE COMTYEpHH MHCTPYMEHTH, CBbP3aHU C TOIUIMHEH U TEPMO-XHMIPO-MEXaHHUYCH aHaIu3 Ha
III'EC, xouto Morar na ObIAT TOJE3HW 3a MPAKTUICCKH NPIoKeHWs. EawH yHUUIMpaH cOPTyepeH IaKerT,
BKJIFOYBAII BCUYKHU CBbp3aHu GyHKIMK Ha Bcuuku [IT'EC, Mmoxe m1a Ob1e Obaemma me.

2.10. 1. K. lliev, A. K. Terziev, H. 1. Beloev, I. Nikolaev, A. G. Georgiev. Comparative analysis
of the energy efficiency of different types co-generators at large scales CHPs. Energy, Volume
221, 15 April 2021, 119755, https://doi.org/10.1016/j.energy.2021.119755 (Ha aHTIHIACKH).
HNmnakr ¢axrop 6,082 (Q1)

Pesiome. NI3BBpILCH € CPaBHUTENICH HHKCHEPEH aHAIN3 33 CICIHUTE TUIIOBE KOTCHEPATOpHU: €ANHAZeceT OyTalHu
neuratens Jenbacher J920 (Jenbacher, 11xJ920) ¢ mHCcTanupana mMomHOCT Ha asurared 9,52 MW; 2 S razoBu
Typ6urn SGT-800 (Siemens 2 X SGT-800) ¢ uHcTaHpaHa MOIIHOCT Ha BCsAKa TypOuHa ot 56,35 MW, exna oGina
enekrpudecka razoa Typomna 6F.03 (GE 1 x 6F.03) ¢ macTamupana momHocT oT 83.05 MW. Pasrnenannre
BapHaHTH Ha KOTCHEPAaTOpW TPsOBa Ja 3aMeHAT Hee(eKTHBHO paboTem CHINECTBYBAIl OJIOK B JIETEH PEXHUM B
HIMpOKOMAIabHa KOTeHepalus, KosITo BkirouBa napen koten TGMP-344A u mapHa Typ6una T-250 / 300-240-2.
Berre n3BbpieH MHOronapaMeTpuyueH aHalu3 3a 1300p Ha KOreHepalMoHHA MHCTalalys KaTo 3a IIbPBU ITBT € Ha
e/lHa OT Hal-roJeMUTE LIEHTPAJIH 3a IIEHTpaliHO oToruieHue B LlenTpanHa n M3rouna EBpora, BkiIrouBamia HIKOIKO
pa3IuYHU TEXHOJOTWW (ra3oBa TypOMHHA WHCTanalus, razoOyTaleH aBurarei). M3duepnaTenHUsAT aHaiu3 Ha
3HAYUMMHU KOMIIOHCHTHU (TCXHI/I‘-ICCKI/I, HWKOHOMHYCCKHU, CKOJIOTMYHH, IIYMOBU U HOP. Cl'[eI_II/I(bI/I‘IHI/I) II03BOJIsIBA
B3E€MaHETO Ha PABUIIHOTO MHBECTHUIIOHHO PELICHHE.

2.11. Rustem Manatbayev, Zhandos Baizhuma, Saltanat Bolegenova, Aleksandar Georgiev.
Numerical simulations on static Vertical Axis Wind Turbine blade icing. Renewable Energy,
Volume 170, June 2021, Pages 997-1007, https://doi.org/10.1016/j.renene.2021.02.023 (ua
anrmiickn). Umnakr ¢gakrop 6,274 (Q1)

Pesiome. Tlpe3 MoOCneTHOTO AECETHWIICTHE MMaIlle MOBUINCH WHTEpPEC KbM 3aJICAIBAHETO Ha BSATHPHH TYypOWHH.
IToBeueTo oT mpoyuBaHMATA 32 OOJIEAIBAaHE Ca CBBP3aHU C OOJEAsIBaHE Ha BATHPHU TypOWHM C XOPHU3OHTAIHA OC
(BTXO). B nureparypara psjako ce cboOIiaBa 3a odieasBaHe Ha BIThPHHU TypOuHu ¢ Beprukanna oc (BTBO). B
cpaBHeHHue ¢ octpueto Ha BTXO, octpuero Ha BTBO pabotu mox pasmuuan brim Ha araka. CliegoBaTelHO,
(dopMuTe 32 HaTpyNBaHE Ha JieJ BbpXY crarnyHoTo octpue Ha BTBO TpsiOBa ma ce pasriexnaar npu pasindHA
BIJIM Ha aTaka. B HACTOSIIOTO M3CiIe[BaHe € ONKCaH HOB MOJXOJ| 3a MpelcKa3BaHe Ha (GopMH Ha HaTpyNBaHE Ha
nen npu BTBO. @opMmurte 3a HaTpynBaHe Ha Jie]] c€ MOJy4aBar Npy JUana3oH Ha BIIUTE Ha aTaka MexXIy -25 ° u
25 ° ¢ momomra Ha FENSAP-ICE, koiiTo ¢ Hail-ChbBpEeMEHHHIT HHCTPYMEHT 3a CHMYyJAllUs Ha OOJeIcHSIBaHE.
ITonBmxHaTa pedepentHa pamka (ITPP) Oemre n3mon3BaHa, 3a J1a ce pasriiefia BbPTALMAT eheKT BEpXy IOJIEeTO Ha
kankara. HacTosmuar MeTox MOMOTHA Ja Ce HAmpaBAT CIEeJHHWTE 3aKiroueHus. [IppBo, memmar mpeaeH pwod e
nokpur ¢ nen. Ha BTopo MscTO, B YCIIOBHSITA Ha 3acKpe)kaBaHe ce MOJyuyaBa Iiiajka (GopMa Ha Jied, KOeTO He
OKa3Ba 3HAYMTEIHO BIMSHHUE BbPXY a€pPOANHAMUYHUTE XapaKTEPUCTHKH. B ycoBusITa Ha TIa3ypeH Jies HepaBHUTE
(¢opMH Ha Jiex PUYMHSABAT MAacHBHO pa3feisHEe Ha IOTOKa M BJIONIABaHE HA cuiaTa Ha nosaurane. U Hakpas,
obmenenenata BTBO ry6u mo 60% oT MOIIHOCTTa CH MOpaaM YCIOBHSATAa Ha 3acKkpexaBaHe. B ycimoBust Ha
rnazyped gea BTBO He Moxe 1a mpou3Bexa eHeprus.

2.12. Almagul Mergalimova, Bulbul Ongar, Aleksandar Georgiev, Kazima Kalieva, Rakhimash
Abitaeva, Parassat Bissenbaeyev. Parameters of heat treatment of coal to obtain combustible
volatile substances. Energy, Volume 224, 1 June 2021, 120088,
https://doi.org/10.1016/j.energy.2021.120088 (na anrnuiicku). MMmnakr ¢akrop 6,082 (Q1)

Pesiome. Cratuara pasriexja TEOPETUUYHUTE M MPAKTUYECKH OCHOBM Ha M3CJEABAaHETO Ha BB3MOXHOCTTA 3a
MOJTy4aBaHe Ha JICTIMBY TOPHMH BELIECTBA, OTEIAIIH CE MPH CIIEIHalHa TepMHUYHa 00paboTKa Ha BBIVIMINA, C IIENT
3aMmecTBaHe Ha 3ananurtenHus MazyT B TELL IlpencraBeHu ca pe3yinraTuTe OT €KCIEPUMEHTAIHO IPOYYBAHE Ha
BhINIANIATa OT ToJieTo Capsaup Ha TpH Ka3axXCTAaHCKW HAXOJAMINA C IeJT ToJydyaBaHE Ha JIETIUBH TOPUMH
BEIIECTBA, KAKTO M BH3MOXKHOCTTA 32 M3IOJI3BAHE HA TE3W TOPUMH BENIECTBAa KaTO M3XOJHO TOpUBO. PesynraTure
OT M3YHUCIABAHETO Ha TOIUIMHATA HAa M3rapAgHC Ha Trasa, IMOJYYCH OT MPCIACTaBCHUTC Hp06I/I OT BBIVIMIIA IIPpU
pa3IMYHM TEMIIepaTypy Ha HarpsiBaHe, TIOKa3BaT, Ue C ITOBHUIIABaHE Ha TEMIepaTypaTa Ha HarpsiBaHe Ce yBeJINJaBa
U TOIUIMHATA Ha M3rapsiHe Ha TOPUMH ra30Be, MOJIy4YeHH OT MPOoOU OT BHIVIMIIA. 32 BCHUKH pas3IilexkIaHu IpoOH OT
BBITIMIA MaKCHUMajHaTa CTOMHOCT Ha TOILIMHATA HAa TOPEHE ce MpOCiesBa NpU TeMIlepaTypa Ha HarpsBaHe OT
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600 °C. Haii-ronssmMa CTOMHOCT ce HaOromaBa 3a BbIMIIaTa oT Haxomumiero IllybGapkyn - 22,1 MJ/m3, a
MHUHHMaJIHaTa CTOMHOCT 3a KaQsBUTE BhIUIMIIA OT Haxoaumero B Capsuup € 13,5 MJ/m?. Criopen pesyirature oT
EKCIIEPUMEHTAIHH M3CJCBAHNUSI MOXXEM [ 3aKJIIOYHM, Y€ OT TPUTE MPEICTaBeHH BBIUIMILA 32 IMOJydaBaHe Ha
TOPUMHU Ta30Be, Hal-TIOIXOASIIN ca BhIIHIaTa oT Haxoxumara [lybapkyn n MailikyOeH. 3a n3mon3BaHe B KOTena
KaTO U3XOJJHO TOPUBO € TOCTATHYHO JIa Ce HArpesaT BbIMIaTa a0 Temnepatypu ot 350-450 ° C.

2.13. A. Mavragani, R. K. Popov, A. G. Georgiev, C. Kamenova, K. P. Tsagarakis, ‘Clean’ vs.
‘Green’: redefining renewable energy (evidence from Bulgaria). Bulgarian Chemical
Communications, Vol. 48, Special Issue E, 2016, pp. 254-259 (ua anriumiicku). AMmakT
¢daxrop 0,238 (Q4)

Pestome. Bp300HOBIEMH €HEPrHHN W3TOYHHIH. ,,UncTH nmu ca wim ,3eneHn ? KakBo mucmar onesm 0e3
Mpequmed wWin npexyoener omut? ToBa mpoydBaHe H3CiIeNBa KaK TEPMUHBT ,,Bp300HOBseMa eHeprus ce
pasriIexia OT YUCHHIUTE B HaYaTHUTE yuwiniua B bearapus. 3a Tasu men Oemie NpuiioKEHO NMPOYYBAHE JIHIE B
JMIe, HACOYEHO KBbM Y3HABAaHE NPEAINOYNTAHUATA HA yUYCHHIWTE 332 MMEHYBaHETO W IBETa, KOMTO Hai-mooOpe
NIpe/CTaBs Bb30OHOBSEMHUTE CHEPIrHWHM M3TOUHHMLM. ToBa Oelle HampaBeHO ¢ WHPOPMAIMOHEH MPOEKT B Kiac,
IocJe/lBaH OT IMOIbJIBaHE Ha BBIPOCHUK. KoHcTaTanuuTe nMpoTUBOpeuaT Ha YyCTAHOBEHOTO JO MOMEHTa, T.C. ue
BBH300HOBSIEMUTE €HEPTUITHN M3TOYHUIIM Ca ,,3€JICHH ¥ Y€ BH30OHOBSIEMHUTE €HEPTUIHNW W3TOYHUIM ca ,3elieHa
eHeprus’.

Craruu uutupanu B SCOPUS

2.14. A. S. Askarova, S. A. Bolegenova, A. Georgiev, S. A. Bolegenova, V. Yu. Maximov, R.K.
Manatbayev, A. B. Yergaliyeva, A. O. Nugymanova, Zh.T. Baizhuma. The use of a new
“clean” technology for burning low-grade coal in on boilers of Kazakhstan TPPs. Bulgarian
Chemical Communications, Vol. 50, Special Issue G, 2018, pp. 53-60 (na aHrauiickH).

Pestome. V3rapssHeTo Ha HMCKOKAUECTBEHU BBIVIMINA € CBBP3aHO C TPYJHOCTUTE IIPU TAXHOTO 3allajBaHE U
u3rapsiHe, yBeJMYaBaHE Ha BPEIHUTE INpAIIHM W ra3000pa3HH eMUCHM (IIeTeN, a30THU M CSPHH OKCUAMN).
M3non3BaHeTo HA HUCKOKAYECTBEHM BBITIMINA BOAM [0 yBEIUMYaBaHE HA PAa3XOJUTE 32 Ma3yT M IPUPOJECH Ia3 3a
pasmanBaHe Ha MeELITa, yJIaBsHE M CTaOMIM3MpaHE Ha M3rapsHETO Ha MpaxooOpa3HUTE BBIVIMINA, KaTo
€KOJIOTHYHATa CUTYyaIlHs ce BiIomaBa. B Ta3u paboTa u3cieBaHETO Ha TOPEHETO Ha BBIVIMIIHUSA IpaxX, IPUTOTBEHO
Yype3 IUIa3MOTEPMOXUMHYHA 00pabOTKa 3a M3rapsHe, € HalpaBeHO MO METO/Aa Ha TPUM3MEpHATa CHMYJIauus.
ABTOpHUTE ca YCTaHOBWIM, Y€ IUIa3MEHATa IOATOTOBKA Ha BBIVIMINATA 3a H3rapsHe JaBa BB3MOXKHOCT 3a
ONITHMHU3UpPAHE Ha Ipolieca, 3a IO0J00psABaHE YCIIOBHATA 3a 3allajiBaHE M HM3rapsHe, KaKTO W 3a MUHHUMH3UpPAHE
€MHICHUUTE Ha BPEJHU BELIECTBA.

2.15. J. Patel, J. Andharia, A. Georgiev, D. Dzhonova, S. Maiti, T. Petrova, K. Stefanova, I.
Trayanov, S. Panyovska. A review of phase change material based thermal energy accumulators
in small-scale solar thermal dryers. Bulgarian Chemical Communications, Vol. 52, Special
Issue C, 2020, pp. 53-64, DOI: 10.34049/bcc.52.C.0009 (na aHrnuiickn).

Pestome. CrpHUEBaTA TOIIIMHHA €HEPTHs OOMKHOBEHO € C IEPUOJMYEH M ANHAMUYEH XapaKTep M Bb3MOXKHOCTTA
Jla c€ U3I0J3Ba MO BPEME HAa HECI'BbHUEBU MEPUOAU € €IUH OT HACTOSIUTE MHTEPECH Ha H3CIIeN0BaTEIHTe.
Marepuanure ¢ npomsiHa Ha ()a30BOTO CHCTOSIHME KAaTO aKyMyJIaTOpH Ha TOIUIMHHA €HEPrHs ca NPHBJIICKATEITHH
MOpaJi BUCOKATa CH IUTBTHOCT Ha ChXPaHEHHE M CIIOCOOHOCTTA JIa OT/AENAT TOIUIMHHA €HEeprusl IpH IOCTOSHHA
TeMIIepaTypa, ChOTBETCTBAINA HA TEMIIepaTypaTa Ha (Ja30BHs IIPEXO.

Ta3u cratus mpaBu Iperiie]] Ha IOCIECJHUTE MOAEPHM MajKH MallaOHW CI'lbHYEBH TEPMHYHH CYLIMIIHH,
WHTETPUpPAHU C MaTepHaj C MPOMsHA Ha (a30BOTO CHCTOSHHUE KaTO aKyMyJIaTOpH Ha eHeprus. ToBa € HHTEH3UBHO
MoJie 3a pascle/lBaHe B MPOJbDKEHHE Ha moBede OT 30 roguHU CbC 3HAYEHHE 3a CEJICKOTO CTONMAHCTBO U
XpaHUTEIHATa POMHUIIICHOCT, 0COOEHO B ropemnr KiuMaT. PasHOOOpa3HU THProBCKH ApeOHOMAaNmabHU CIBHYCBU
CYWIMJIHH C€ TpenjaraT KaTo €BTHHO, HyJEBO EHEprHmiHO pemieHue 3a Maiku Qepmepu. M Bce mak, HAMA
TBPTOBCKU CHUCTEMH, M3IIOJI3BAIIH JIATCHTHO ChXpaHEHHE Ha TOIUIMHA, T KaTO MPH CEralrHOTO HUBO HA Pa3BUTHE
TOBa yCTPOWCTBO ILI€ YBEJIMYM HEMPUEMIIMBO IIEHATa Ha CHCTEMara. PelieHnero ce HyXaae OT MHOTO ONPOCTEH
JIM3aiiH, JOCTBITHU MaTE€pHalId ¥ ONITHMAJIHH yCJIOBHS 3a padora.
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Lenta Ha HacTosmaTa paboTa € B3 OCHOBA Ha IOCIEIHUTE pa3paOOTKU Aa WACHTU(HUIMPA M3HCKBAHMATA 32
TOBa HOBO pemeHue. Cpen rojeMus Opoit TH3aifHEpCKH PENIeHUs, yCTPOWCTBA U MaTepHalld, C€ CpaBHABAT HaM-
WKOHOMHYHHUTE U €HEPTUHHO e(DeKTUBHU CIHPHUYCBH CYIIMIHNA CHCTEMH C TEPMUYHO ChXpaHeHHe. B cpmoTo Bpeme
ce TIpaBW Tperjel Ha METOIUTE 3a TEOpeTHYHa OICHKa M IIPOTHO3MpaHEe, KOWTO C€ HM3MOJI3BAT 3a TAXHOTO
MPOCKTHPAHE M OICHKA. [loydeHHTe 3aKI0UeHHsI OT ChOpaHaTa M CpaBHEHa MH(OpPMAIMs IIe MOCITYXaT KaTo
MPEJIIOCTABKH 32 HOBO pPCIICHHEC HA WKOHOMHYHO C(EKTHBHO CHXPaHCHHE HA TOIUIMHHA CHEPIus 3a MaJjka
CIIFHYEBA CYIIMIHS, KOSTO IIe JOBEE 10 Moo0peHa e)eKTHBHOCT Ha MpoIleca Ha CYIICHE MOopaayd KOHTPOJIMpaHa
TEeMIIepaTypa U Mo-MpoAbDKUTENHA padoTa BpeMe. Ta3u uH(opMaIs Moxe 1a MOCTYXKH U 332 Pa3BUTHETO HA I0-
HIMPOKaTa 00JIACT Ha ChXPAaHCHHE HA TOIUTMHHA CHEPTHUs, KOSITO ¢ BaKHA YaCT OT TEXHOJIOTHUTE 3a MpeoOpa3yBaHe
Ha CHEPTHsl OT Bb300OHOBIEMHU U3TOYHUITU U OTHAIBIIH.

3. Y4eOHUUM U y4eOHH NOCOOus

3.1. A. Georgiev. Thermodynamics and heat transfer (Textbook), Imeon Publishing House,
Plovdiv, 2013, 200 pages (na aHriuiicku).

Pestome. B yaebHrKa ca pas3rienaHl Ha aHTTIMHCKA OCHOBUTE Ha TOIUTOTEXHUKAaTa. B mbpBaTa yacT ca nameHu Haii-
BOKHUTE BBIPOCU OT TEXHUYECKATAa TEPMOJUHAMHKA - TEPMOJUHAMHYHA CHCTEMa, MapaMeTpH Ha ChCTOSHHUETO,
OCHOBHH Ta30BU 3aKOHU, TbPBU U BTOPU MPHUHIIUI HA TEPMOJMHAMUKATA, OOpaTUMU MIPOIIECH U IIUKJIN HA UJI€aJICH
ra3, KakTo ¥ TepMOJAMHAMUYHU IIUKJIM C BOJia ¥ BOJHA Napa. BB BTOpara 4acT ca pasriie/laHd OCHOBHUTE TOHSATHUS
Ha TOIUIONPEHACSHETO - TpeJaBaHe Ha TOIUIMHA Ype3 TOIIONPOBOTHOCT, KOHBEKIIHS, W3TbUBAHE U CIOKEH
TOILUIOOOMEH.

Y4eOHUKBT € TpedHa’HadeH 3a CTyneHTH OoT TexHmdeckus yHuBepcutreT Codus, dmmman - I[lnosmous,
M3ydYaBallld Ha AHMVIMACKK AUCHUIDINHATA ,, TOroTeXHMKa* (CIemuamHoCT ,,IHAyCTpHATHO WH)KEHEPCTBO™).
[IpencraBeHUTEe MaTepHaX MOTAT J1a CE TION3BAT U OT CTYACHTH, N3yYaBaIlll Ha aHTJIMICKH TOIDIOTEXHUKA B IPYTH
CPOIHH MHCTUTYTH, KOUTO ce o0ydaBaT B IIbPBa CTEIECH Ha OOYYCHHE HA MAUTHHOCTPOUTEIHUTE CICIHATHOCTH.
CTyneHTH OT APYTH HETOIUIOTEXHWYCCKH CIEIMAaTHOCTH M HHXXCHEPH B MPOMHUIUICHOCTTa, 3aHUMAaBAaIlll CE C
MIPUJIOKHA TOIUIOTEXHUKA MOTAT CHINO [a ObJIAT ITOJI3BATEIIN Ha HACTOSIINS YICOHHK.

3.2. A. Georgiev. Thermodynamics and heat transfer (Manual for laboratory exercises), Imeon
Publishing House, Plovdiv, 2012, 50 pages (Ha aHriuiickn).

Pe3stome. B ppbKOBOJACTBOTO ca MpPeICTaBeHN HA AHTJIMHCKH €3MK HSIKOJIKO JabOopaTOpHHU YIpaKHEHHSA B o0JacTTa
Ha TCpMOAUHAMUKATA U TOILJIONPEHACAHETO. Besixo YOpaxxHEHUE € NOAKPEIEHO CbC CbOTBETHUA CTCHI. Benuku
cTeHsoBe ce Hamupar B sadoparopust «TomorexHuka» B Texunuuecku yHusepcuter Codusi, ¢punuan [Tinoeaus
(o6m10 7 Ha Opoii).

PBKOBOACTBOTO € chCTaBeHO OT 2 4acTW. [IppBara d9acT oOmmMcBa EKCIEPUMEHTATHOTO OIpeesHe Ha
CHeHI/I(bI/I‘IeH TOIUIMHEH KalalmuTET Ha Bb3JAYyXa, HU3CJICABAHCTO Ha 3aBUCHUMOCTTAa MCEXKAY TEMIICpaTypara H
HaJIATaHEeTO HA HACHIIAHE HAa BOJHA Mapa M M3CIEIBAaHETO Ha MPOLECH C BIAXKEH Bb3AyX. BropaTa uact ommcaa
OTIPENETSTHETO Ha KOS(QHIMEHTHTE Ha TOIUIONPOBOJHOCT, KOHBEKTHBEH TOINIOOOMEH, TOIUIONPEMHMHABAaHE U
U3ITbYBAHE.

Crynenture ot Texnuuecku ynuepcurer Codwus, ¢wmman I[lnosaus (cmenmanHoct «HIyCTpHANHO
WHKEHEPCTBOY», U3y4aBaHa Ha aHTIMHCKU €3WK) TpsiOBa Jla ca OCHOBHHTE ITOJI3BATENM Ha TOBAa PBKOBOACTBO. To
MOXEC Ia 61)}16 OT 110JI3a U HA CTYACHTU OT APYT'U YHUBEPCUTETH U CIICHHUAIUCTH OT CPOJAHNU MHCTUTYTH.

3.3. B. Mopaanos, JI. [Tanos, A. ['eoprues. Tommotexnrka (TepMOINHAMEKA, TOILIOMPEHACSHE,
BBH300HOBSIEMH U3TOYHUIIM HA eHeprus) - yueOnuk, M3narencrso na TY-Codusn, 2012, ISBN
978-954-438-967-3, 240 ctp (Ha ObiTapCKM).

Pesome. B yueOHMKa ca pasrielaHd OCHOBHTE Ha TOIUIOTEXHHMKaTa. B mbpBaTa yacT ca JaJeHH Hai-BaKHUTE
BBIPOCH OT TEXHHUYECKaTa TEPMOAMHAMMKA — OCHOBHHU IOHATHS 33 TEPMOJUHAMUYEH METOJ, IbPBH U BTOPHU
MIPUHIUI HAa TEPMOJMHAMHUKATA U MPUIOKEHUETO UM, TEPMOJAUHAMHUYHY CBOICTBA U MPOILECU C UACAIEH U PealeH
ra3. BeB BTOpara 4acT ca pasrieJaHu OCHOBHMTE IOHSTHS Ha TOIUIONPEHACSHETO - MpeJaBaHe Ha TOIUIMHA 4pe3
TOIUIONPOBOJTHOCT, KOHBEKIHMS M JIBYMCT TOIUIOOOMEH. B Tperata d9acT ca IMOCOYEHHM pa3IM4YHU BHIOBE
HEKOHBEHIIMOHAIIHM BB30OHOBSIEMH EHEPrHMHM W3TOYHHNM (CIIBHUEBA EHEPIHs, TIeoTepMalHa EHeprusd,
mpeobpa3yBaHe Ha TOIUIMHHATA €HEPTUS OT OKeaHa) - OCHOBHU MOHATHS M WHCTAJIAIMH 3 M3II0JI3BAHETO HM.
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OT/eIHUTE YacTH HA yueGHMKA ca pa3pabOTeHH ChOTBETHO OT: JOL. A-p MHXK. Bacun MopmaHos - mspea yacr,
no1r. 1-p urk. {unko [1anoB - Bropa yact, u Aou. A-p WHXK. Anekcanabp ['eoprues - TpeTa 4acr.

VY4eOHUKBT € TpeAHa3HadyeH 3a CTylIeHTH oT TexHudeckus yHuBepcuteT Codwus, dumuman - [LmoBawus,
M3yYaBalld JUCUUTUIMHHATE ,, TOTUIOTEXHHUKA (CTIEHATHOCTH ,,MaIlMHOCTPOUTEIHA TEXHUKA W TEXHOJOTHH
,»MaIllInHOCTpOeHe M ypeAocTpoeHe u ,, IpaHcHopTHa TeXHMKa W TexHoinoruu™), , TepmoguHamuka u
TOILTONIPEHACSIHE* (CHEeLMATHOCT ,,ABHAIlMOHHA TEXHUKA U TEXHOJOTUU ) U ,, TOIIOTEeXHNKA U TOITMHHH MPOLECH
B nosurpadusta“ (cnenuannoct Iomurpadus).

W3noxeHnuTe mMarepuand MoraT Ja ce MOJ3BaT M OT CTYJCHTH, M3ydaBallll TOIUIOTEXHHUKA B JPYTH CPOTHU
HWHCTUTYTH, KOUTO ce oOy4yaBaT B I'bpBa CTeleH Ha OOy4YEHHWE Ha MAIIMHOCTPOMTEIHHTE CICIHAIHOCTH U OT
CTYJEHTU OT JPYTHd HETOIUIOTEXHHUYECKU CHEIMaTHOCTH U HMHXEHEpPH B NPOMUIIICHOCTTA, 3aHUMAaBallU C€ C
MIPUJIOKHA TOIUIOTEXHHUKA U BH300OHOBSCMH N3TOYHHIIN Ha EHEPTHSL.
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1. Monograph

1.1. A. Georgiev. Usage of solar radiation (in Bulgarian). Imeon Publishing House, Plovdiv,
2012, 188 pages (in Bulgarian).

Abstract. The monograph presents an in-depth study in the field of solar energy. The main book of the American
scientists Duffy and Beckman, publications of some foreign scientists, as well as publications of the author in

various fields of solar radiation during his work at the Technical University of Sofia are taken into account.

The monograph is divided into 10 chapters. The first chapter defines the basic concepts of solar energy (direct
and diffuse radiation, atmospheric mass, etc.). Basic formulas for calculating the characteristics of solar radiation
are presented. Some of the parameters of the opaque materials are also considered. The main instruments for

measuring solar radiation (pyrheliometer and pyranometer) are affected.

The second part deals with solar tracking systems (mainly with two axes of motion). Several types of sun-

trackers are mentioned, in the construction and testing of which the author has taken part.

The third chapter discusses in detail the calculation of the parameters of a flat water solar collector. The

author's opinion on the choice of an optimal liquid solar collector with a simplified construction is presented.

In the fourth chapter a mathematical model for determining the parameters of a vacuum collector with a flat
absorber and a heat pipe is considered. It is important that on the basis of this model alone a complete calculation
of the outlet temperature of the collectors can be made. The experimental study of this type of collectors is also

presented.

Some of the other types of collectors (such as air, focusing and photovoltaic PV/T collectors) are discussed in

Chapter Five.

Heat accumulation is covered in Chapter Six. An overview of different types of storages has been made. The
modeling of a mixing water accumulator without and with stratification is presented, as well as the detailed

description of a mathematical model of a water accumulator with a fourfold serpentine.

Chapter Seven deals with the accumulation of heat based on phase-change materials (PCM). Some types of
storages with PCM are considered. The configuration of a storage based on PCM in TU Sofia, Plovdiv Branch, the

choice of suitable materials, as well as a suitable mathematical model are described.

Chapter eight presents some basic types of solar installations (eg for domestic hot water supply, heating and

passive installations).

In the ninth chapter an installation with vacuum solar collectors and a water heat accumulator is considered. An

overview of its experimental testing is made, presenting the complete mathematical modeling of the system.

Chapter 10 presents in detail a combined installation with a heat pump and solar collectors (methodology and
experimental systems for testing, study of the characteristics of heat pump units and the system as a whole,
modeling of heat transfer processes and energy efficiency of the installation). The determination of the efficiency
of a refrigeration installation by installing the system of solar collectors and a thermal storage accumulator is

additionally affected.



2. Scientific publications outside the monograph
Articles in scientific journal with Impact factor

2.1. Roth, P., Georgiev, A., Boudinov, H. Design and construction of a system for sun-tracking.
Renewable Energy, 2004, V. 29 (3) p. 393-402 (in English). Impact factor 0,607 (Q1)

Abstract. An electromechanical system to follow the position of the sun was designed and built at the Solar
Evaluation Laboratory of the Technical University Federico Santa Maria (UTFSM) in Valparaiso. It allows the
automatic measurement of direct solar radiation with a pyrheliometer. It operates automatically, guided by a closed
loop servo system. A four-quadrant photo detector senses the position of the sun and two small DC motors move
the instrument platform keeping the sun’s image at the center of the four-quadrant photo detectors. Under cloudy
conditions, when the sun is not visible, a computing program calculates the position of the sun and takes control of
the movement, until the detector can sense the sun again. The constructed system was tested in the climatic
conditions of the city of Valparaiso, Chile. The presented tracker proves the effective work of a simple and cheap
mechanism, which can be adapted to also work with larger following installations like solar cell panels,
concentrators, etc.

2.2. Georgiev, A., Roth, P., Olivares, A. Sun Following System Adjustment in UTFSM. Energy
Conversion and Management, 2004, V. 45 (11-12) p. 1795-1806 (in English). Impact factor
0,794 (Q1)

Abstract. The ‘‘Evaluacion Solar’” Laboratory of the Technical University Federico Santa Maria (UTFSM) in
Valparaiso exists since 1957. Some types of sun following systems using instruments for different types of solar
measurements were created during the mentioned period in this Laboratory. A solar tracking unit INTRA was
recently installed in the UTFSM. It is considered a modern measuring and registering system for actual measuring
of radiation in digital form, easier to store and to process. The action of the sun tracker is autonomous, which
makes it a flexible tool to support direct radiation measurements. A special device was designed and constructed to
support the measuring instruments. Three Eppley pyrheliometers were mounted on the unit and connected with an
automatic registering system. An additional UV measuring sensor will be mounted soon. The realized
measurements were compared with the results obtained manually from a K&Z pyrheliometer. The difference
between both types of pyrheliometers is very small, which is a good precondition for using the INTRA sun tracker
for precise measurements in the future.

2.3. Roth, P., Georgiev, A., Boudinov, H. Cheap two-axis sun-following device. Energy
Conversion and Management, 2005, V. 46 (7-8) p. 1179-1192 (in English). Impact factor
1,244 (Q1)

Abstract. A sun following system was constructed and tested. The tracker gives the possibility for automatic
measuring of direct solar radiation with a pyrheliometer. The mechanism is operated by a digital program in the
control system, situated separately from the mechanical part. The position of the sun is calculated, and the pointing
errors appearing during its daily work are stored for later analysis. Additionally, in the active operation mode, the
tracker uses the signal of a sun detecting linear sensor to control the pointing. Two stepper motors move the
instrument platform, keeping the sun‘s beam at the center of the sensor. The mechanism was created at the
Laboratory ‘‘Evaluacion Solar’’ of the Technical University Federico Santa Maria (UTFSM) in Valparaiso, Chile.
The experiments show good results. The described sun tracker gives similar results as the Swiss sun tracker
INTRA at a very much lower price.

2.4. R. Cordero, P. Roth, A. Georgiev, L. DaSilva. Climatology of surface ultraviolet-radiation
at Valparaiso, Chile. Energy Conversion and Management, 2005, V. 46 (18-19) p. 2907—
2918 (in English). Impact factor 1,244 (Q1)

Abstract. Despite the lack of long-term records, it is possible to describe many of the short term characteristics,
dependencies and climatology of surface UV irradiance. This paper describes the climatology of on ground UV
irradiance at Valparaiso (33.05°S, 71.63°W, sea level), Chile. The dependence of UV-B irradiance on ozone and on
other climate variables is discussed with reference to our observations conducted during the last four years. Special
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attention was paid to detect ‘‘o0zone events’” by surface UV irradiance measurements. By analyzing time series of
the UV-B/UV-A ratio, we suppressed the cloud variability effect and detected events that implied ozone column
changes of about 15%. According to our measurements, during the last four years, the ozone column over
Valparaiso was not affected negatively by the Antarctic ozone hole phenomenon.

2.5. A. Georgiev. Testing solar collectors as an energy source for a heat pump. Renewable
Energy, 2008, V. 33 (4) p. 832-838 (in English). Impact factor 1,663 (Q1)

Abstract. The article presents the experimental study of a heat pump possessing solar collectors as an energy
source. A method to test the combined work of collectors delivering heat to the evaporator of a heat pump was
devised. The layout of the test facility is shown and the system construction with the measurement equipment is
described. The planning experiment to test the installation was chosen. The medium fluid condenser temperature,
the fluid condenser mass flow rate and the medium fluid evaporator temperature were chosen as experiment factors
to determine both objective functions - the coefficient of performance (COP) of the heat pump and the efficiency of
the system. The reverberation of both objective functions is shown.

2.6. E. M. Anghel, A. Georgiev, S. Petrescu, R. Popov, M. Constantinescu. Thermo-physical
characterization of some paraffins used as phase change materials for thermal energy storage. J.
of Thermal Analysis and Calorimetry, Springer, Vol. 117, (2), 2014, pp. 557-566 (in
English). Impact factor 2,042 (Q2)

Abstract. Three phase change paraffinic materials were thermophysically investigated in order to be used as latent
heat storage media in a pilot plant developed in Plovdiv Bulgaria. Raman structural investigation probes aliphatic
character of the E53 sample while the E46 and ECP samples contains also unsaturated components due to their
Raman features within 1500-1700 cm™ range. The highest latent heat value, AH, of phase transitions among the
three materials, represented by summation of a solid order-disorder and melting latent heat was encountered by the
E53 paraffin, i.e. 194.32 J/g during a u-DSC scan of 1 °C/min. Conversely, the ECP composite containing ceresin
component shows the lowest latent heat value of 143.89 J/g and the highest thermal conductivity of 0.43 among the
three phase change materials (PCMs). Also, thermal history influence on the thermal properties of the E53 paraffin
was investigated by Raman spectroscopy and DSC measurements. Kinetics of the two-step solidification process of
the E53 melt revealed that the activation energy, Ea, for the solidification of the disordered solid accounts for
525.45 KJ/mol while ordering of the latter solid phase requires a higher Ea value of 631.73 KJ/mol.

2.7. Vieira, A.; Alberdi-Pagola, M.; Christodoulides, P.; Javed, S.; Loveridge, F.; Nguyen, F.;
Cecinato, F.; Maranha, J.; Florides, G.; Prodan, I.; Lysebetten, G.V.; Ramalho, E.; Salciarini,
D.; Georgiev, A.; Rosin-Paumier, S.; Popov, R.; Lenart, S.; Poulsen, S.E.; Radioti, G.
Characterisation of Ground Thermal and Thermo-Mechanical Behaviour for Shallow
Geothermal Energy Applications. Energies, 2017, 10, 2044, doi:10.3390/en10122044 (in
English). Impact factor 2,676 (Q2)

Abstract. Increasing use of the ground as a thermal reservoir is expected in the near future. Shallow geothermal
energy (SGE) systems have proved to be sustainable alternative solutions for buildings and infrastructure
conditioning in many areas across the globe in the past decades. Recently novel solutions, including energy
geostructures, where SGE systems are coupled with foundation heat exchangers, have also been developed. The
performance of these systems is dependent on a series of factors, among which the thermal properties of the soil
play a major role. The purpose of this paper is to present, in an integrated manner, the main methods and
procedures to assess ground thermal properties for SGE systems and to carry out a critical review of the methods.
In particular, laboratory testing through either steady-state or transient methods are discussed and a new synthesis
comparing results for different techniques is presented. In situ testing including all variations of the thermal
response test is presented in detail, including a first comparison between new and traditional approaches. The issue
of different scales between laboratory and in situ measurements is then analysed in detail. Finally, the thermo-
hydro-mechanical behaviour of soil is introduced and discussed. These coupled processes are important for
confirming the structural integrity of energy geostructures, but routine methods for parameter determination are
still lacking.
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2.8. Bakytzhan Akhmetov, Aleksandar Georgiev, Rumen Popov, Zarina Turtayeva, Aidarkhan
Kaltayev, Yulong Ding. A novel hybrid approach for in-situ determining the thermal properties
of subsurface layers around borehole heat exchanger. Int. J. of Heat and Mass Transfer, Vol.
126  (2018), pp. 1138-1149, https://doi.org/10.1016/j.ijheatmasstransfer.2018.05.107.
en10122044 (in English). Impact factor 4,346 (Q1)

Abstract. Performance of shallow geothermal systems such as borehole thermal energy storage (BTES) and ground
source heat pump (GSHP) mainly depends on the thermal properties of the subsurface and proper design of
borehole heat exchangers (BHE). This paper introduces a novel hybrid approach for measuring the effectiveness of
BHEs and surrounding subsurface thermal properties, which combines traditional thermal response test (TRT) with
the borehole temperature relaxation method (BTR), based on two dimensional radial conductive heat transfer. The
new method allows for: (1) evaluation of how convective heat loss at groundwater layers influence estimation of
subsurface thermal properties; (2) examination of non-uniform heat transfer through a BHE to stratified subsurface
layers; and, (3) calculation of depth-dependency of thermal properties of unsaturated subsurface layers. The hybrid
approach was tested using a 50 m U-type BHE, the results of which indicated that convective heat transfer at the
groundwater level altered the real value of effective thermal conductivity from 0.45 to 1.56 W/mK. The non-
uniformity of heat transfer along the BHE was confirmed by calculations that showed subsurface thermal
conductivities were depth dependent, varying between 0.34 and 0.61 W/mK.

2.9. Paul Christodoulides, Ana Vieira, Stanislav Lenart, Jodo Maranha, Gregor Vidmar, Rumen
Popov, Aleksandar Georgiev, Lazaros Aresti, Georgios Florides. Reviewing the Modeling
Aspects and Practices of Shallow Geothermal Energy Systems. Energies, 2020, 13, 4273,
doi:10.3390/en13164273 (in English). Impact factor 2,702 (Q2)

Abstract. Shallow geothermal energy systems (SGES) may take different forms and have recently taken
considerable attention due to energy geo-structures (EGS) resulting from the integration of heat exchange elements
in geotechnical structures. Still, there is a lack of systematic design guidelines of SGES. Hence, in order to
contribute towards that direction, the current study aims at reviewing the available SGES modeling options along
with their various aspects and practices. This is done by first presenting the main analytical and numerical models
and methods related to the thermal behavior of SGES. Then, the most important supplementary factors affecting
such modeling are discussed. These include: (i) the boundary conditions, in the form of temperature variation or
heat flow, that majorly affect the predicted thermal behavior of SGES; (ii) the spatial dimensions that may be
crucial when relaxing the infinite length assumption for short heat exchangers such as energy piles (EP); (iii) the
determination of SGES parameters that may need employing specific techniques to overcome practical difficulties;
(iv) a short-term vs. long-term analysis depending on the thermal storage characteristics of GHE of different sizes;
(v) the influence of groundwater that can have a moderating effect on fluid temperatures in both heating and
cooling modes. Subsequently, thermo-mechanical interactions modeling issues are addressed that may be crucial in
EGS that exhibit a dual functioning of heat exchangers and structural elements. Finally, a quite lengthy overview of
the main software tools related to thermal and thermo-hydro-mechanical analysis of SGES that may be useful for
practical applications is given. A unified software package incorporating all related features of all SGES may be a
future aim.

2.10. 1. K. lliev, A. K. Terziev, H. 1. Beloev, I. Nikolaev, A. G. Georgiev. Comparative analysis
of the energy efficiency of different types co-generators at large scales CHPs. Energy, VVolume
221, 15 April 2021, 119755, https://doi.org/10.1016/j.energy.2021.119755 (in English). Impact
factor 6,082 (Q1)

Abstract. The comparative engineering analysis for the following cogenerator types have been performed: eleven
Jenbacher piston engines J920 (Jenbacher, 11xJ920) with an installed power capacity per engine of 9.52 MW, 2 S
Gas Turbines SGT-800 (Siemens 2 x SGT-800) with an installed power capacity of each turbine of 56.35 MW; one
General Electric Gas Turbine 6F.03 (GE 1 x 6F.03) with the installed power capacity of 83.05 MW. Considered
variants of co-generators should replace ineffectively operating existing unit in summer mode in a large scale CHP,
which includes steam boiler TGMP-344A and steam turbine T-250/300-240-2. A multi-parameter analysis was
performed to select a cogeneration plant and for the first time is one of the largest district heating plants of Central
and Eastern Europe, incorporating several different technologies (gas turbine installation, gas-piston engine).
Comprehensive analysis of significant components (technical, economic, environmental, noise, etc. specific)
allows making the right investment decision.
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2.11. Rustem Manatbayev, Zhandos Baizhuma, Saltanat Bolegenova, Aleksandar Georgiev.
Numerical simulations on static Vertical Axis Wind Turbine blade icing. Renewable Energy,
Volume 170, June 2021, Pages 997-1007, https://doi.org/10.1016/j.renene.2021.02.023 (in
English). Impact factor 6,274 (Q1)

Abstract. During the last decade, there was an increased interest in wind turbine icing. Most of the icing studies are
related to horizontal axis wind turbine icing (HAWT). Vertical axis wind turbine (VAWT) icing is seldomly
reported in the literature. Compared to the HAWT blade VAWT blade operates under various angles of attack.
Therefore, ice accretion shapes on static VAWT blade must be considered under different angles of attack. In the
present study, a novel approach to predict ice accretion shapes on VAWT is described. Ice accretion shapes are
obtained at a range of angles of attack between -25° and 25° using FENSAP-ICE which is the state-of-art icing
simulation tool. Moving reference frame (MRF) was used to consider rotating effect on droplet field. The present
method helped to draw the following conclusions. Firstly, the whole leading edge is covered by ice. Secondly, in
rime ice conditions smooth ice shape is obtained, which does not significantly affect aerodynamic performance.
Whereas in glaze ice conditions bumpy ice shapes causing massive flow separation and lift force degradation.
Finally, iced VAWT loses up to 60% of power performance due to rime ice conditions. In glaze ice conditions
VAWT is unable to produce power.

2.12. Almagul Mergalimova, Bulbul Ongar, Aleksandar Georgiev, Kazima Kalieva, Rakhimash
Abitaeva, Parassat Bissenbaeyev. Parameters of heat treatment of coal to obtain combustible
volatile substances. Energy, Volume 224, 1 June 2021, 120088,
https://doi.org/10.1016/j.energy.2021.120088 (in English). Impact factor 6,082 (Q1)

Abstract. The article discusses the theoretical and practical foundations of the study of the possibility of obtaining
volatile combustible substances released during special heat treatment of coal, with the aim of replacing ignition
fuel oil at thermal power plants. The results of an experimental study of the coals of the Saryadyr field of three
Kazakhstan deposits with the aim of obtaining volatile combustible substances, as well as the possibility of using
these combustible substances as starting fuel, are presented. The results of calculating the heat of combustion of the
gas obtained from the presented coal samples at different heating temperatures showed that with an increase in the
heating temperature, the heat of combustion of combustible gases obtained from coal samples also increases. For
all the coal samples under consideration, the maximum value of the heat of combustion is traced at a heating
temperature of 600 °C. The greatest value is observed for the coal of the Shubarkul deposit - 22.1 MJ/m3, and the
minimum value for the brown coal of the Saryadyr deposit is 13.5 MJ/m3. According to the results of experimental
studies, we can conclude that of the three presented coals for producing combustible gas, the most suitable are the
coals of the Shubarkul and Maikuben deposits. For use in the boiler unit as a starting fuel, it is sufficient to heat
coal to temperatures of 350-450 °C.

2.13. A. Mavragani, R. K. Popov, A. G. Georgiev, C. Kamenova, K. P. Tsagarakis, ‘Clean’ vs.
‘Green’: redefining renewable energy (evidence from Bulgaria). Bulgarian Chemical
Communications, Vol. 48, Special Issue E, 2016, pp. 254-259 (in English). Impact factor
0,238 (Q4)

Abstract. Renewable Energy Sources. Are they ‘Clean’ or are they ‘Green’? What do those with no previous or
biased experience think? This study examines how the term “Renewable Energy” is viewed by primary school
students in Bulgaria. For this purpose, a faceto-face survey was applied, aiming at the elicitation of the students’
preferences for the naming and the colour that best represents Renewable Energy Sources. This was done with an
in-class information project, followed by the completion of a questionnaire. Findings contradict what is, so far,
established, i.e. that Renewable Energy Sources are ‘Green’ and that Renewable Energy is ‘Green Energy’.

Articles cited in SCOPUS

2.14. A. S. Askarova, S. A. Bolegenova, A. Georgiev, S. A. Bolegenova, V. Yu. Maximov, R.K.
Manatbayev, A. B. Yergaliyeva, A. O. Nugymanova, Zh.T. Baizhuma. The use of a new
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“clean” technology for burning low-grade coal in on boilers of Kazakhstan TPPs. Bulgarian
Chemical Communications, Vol. 50, Special Issue G, 2018, pp. 53-60 (in English).

Abstract. The combustion of low-grade coals is associated with the difficulties of their inflammation and burn-out,
an increase of harmful dusty and gaseous emissions (ash, nitrogen and sulphur oxides). The use of low-grade coals
leads to an increase in the fuel oil and natural gas expenses for the furnace kindling, capturing and stabilization of
the pulverized coal torch combustion, and the environmental situation worsens. In this work the research on the
torch combustion of the coal dust prepared by a plasmathermochemical treatment for combustion have been done
using the method of three-dimensional simulation. The authors have obtained that the plasma preparation of coal
for combustion enables one to optimize the process, improve the conditions for inflammation and combustion and
minimize the emissions of harmful substances.

2.15. J. Patel, J. Andharia, A. Georgiev, D. Dzhonova, S. Maiti, T. Petrova, K. Stefanova, I.
Trayanov, S. Panyovska. A review of phase change material based thermal energy accumulators
in small-scale solar thermal dryers. Bulgarian Chemical Communications, Vol. 52, Special
Issue C, 2020, pp. 53-64, DOI: 10.34049/bcc.52.C.0009 (in English).

Abstract. Solar thermal energy is usually of intermittent and dynamic character and the possibility to use it during
non-sunshine periods is one of the current interest of researchers. Phase change materials as thermal energy
accumulators are attractive because of their high storage density and ability to release thermal energy at a constant
temperature corresponding to the phase transition temperature.

This paper reviews the recent state-of-the-art small-scale solar thermal dryers integrated with phase change
material as energy accumulators. This is an intensive field of investigation for more than 30 years with importance
for the agriculture and the food industry, especially in hot climate. A variety of commercial small-scale solar dryers
are offered as a low-cost, zero-energy solution for small farmers. And yet, there are no commercial systems using
latent thermal storage because at the present level of development this unit will increase unacceptably the price of
the system. The solution needs a very simple design, accessible materials and optimal conditions for operation.

The aim of the present work is on the basis of the recent developments to identify the requirements for this new
solution. Among the great number of designs, devices and materials, it compares the most cost and energy effective
solar dryer systems with thermal storage. At the same time it makes an overview of the methods for theoretical
evaluation and prediction, which are used to design and assess them. The resulting conclusions from the collected
and compared information will serve as prerequisites for a novel solution of a cost-effective thermal energy storage
for a small-scale solar dryer, which will lead to improved efficiency of the drying process due to controlled
temperature and longer operation time. This information might serve also in the development of the wider field of
thermal energy storage, which is an important part of the technologies of renewable and waste energy conversion.

3. Textbooks and teaching aids

3.1. A. Georgiev. Thermodynamics and heat transfer (Textbook), Imeon Publishing House,
Plovdiv, 2013, 200 pages (in English).

Abstract. The textbook consists of two parts. The first part describes the most important problems of the Technical
Thermodynamics — thermodynamic system, state properties, basic gas laws, First Law of Thermodynamics, Second
Law of Thermodynamics, reversible non-flow processes and cycles, thermodynamic steam cycles and reversed
heat engines cycles. The second part describes the fundamentals of the heat transfer - conduction, convection,
radiation and complicated heat transfer.

The target audience is the students of the Technical University of Sofia, branch Plovdiv (primarily of the
speciality Industrial Engineering, studying in English). It can be of use to students of other universities and to
specialists from similar institutes.

3.2. A. Georgiev. Thermodynamics and heat transfer (Manual for laboratory exercises), Imeon
Publishing House, Plovdiv, 2012, 50 pages (in English).

Abstract. This manual presents several laboratory exercises in the field of Thermodynamics and Heat Transfer.
Every exercise is supported by the corresponding bench. All the benches are to be found in the laboratory "Thermo
techniques" at the Technical University of Sofia, branch Plovdiv. The number of laboratory installations is 7.
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The manual consists of two parts. The first part describes the experimental determination of air specific heat
capacity, investigation of the relationship between saturation temperature and pressure of water steam and
investigation of processes involving moist air. The second part describes the determination of thermal conductivity,
convective heat transfer coefficient, overall heat transfer coefficient and heat transfer coefficient for radiation.

The target audience is the students of the Technical University of Sofia, branch Plovdiv (primarily of the
speciality Industrial Engineering, studying in English). It can be of use to students of other universities and to
specialists from similar institutes.

3.3. V. Yordanov, D. Palov, A. Georgiev. Heat engineering (thermodynamics, heat transfer,
renewable energy sources) - textbook, Publishing House of Technical university of Sofia, 2012,
ISBN 978-954-438-967-3, 240 pages (in Bulgarian).

Abstract. The textbook discusses the basics of heat engineering. The first part presents the most important issues of
technical thermodynamics - basic concepts of thermodynamic method, first and second laws of thermodynamics
and their application, thermodynamic properties and processes with ideal and real gas. The second part discusses
the basic concepts of heat transfer - heat transfer through thermal conductivity, convection and radiant heat
transfer. The third part lists different types of unconventional renewable energy sources (solar energy, geothermal
energy, conversion of heat from the ocean) - basic concepts and installations for their use.

The separate parts of the textbook have been developed respectively by: Assoc. Prof. Dr. Eng. Vasil Yordanov -
first part, Assoc. Prof. Dr. Eng. Dinko Palov - second part, and Assoc. Prof. Dr. Eng. Aleksandar Georgiev - third
part.

The textbook is intended for students from the Technical University of Sofia, Plovdiv Branch, studying the
disciplines "Heat Engineering” (specialties "Mechanical Engineering and Technology", *Mechanical Engineering
and Instrumentation” and "Transport Equipment and Technology™), "Thermodynamics and Heat Transfer"
(specialty "Aviation equipment and technologies™) and "Heat engineering and thermal processes in printing"
(specialty Printing).

The exhibited materials can also be used by students studying heat engineering in other related institutes, who
are studying in the first level of training in mechanical engineering specialties, and by students from other non-heat
engineering specialties and engineers in industry, dealing with applied heat engineering and renewable energy
sources.
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