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UneH Ha Hay4yHOTO Xypu: npodp. A-p uHX. Bbnbo Hukonos Hukonos

1. AKTyanHOCT Ha paspaboTBaHMA B OMcepTaLMOHHMS Tpya npobnem B
Hay4HO U Hay4YHOMPUIIOXHO OTHOLUEHUEe

HapacTBalloTo notpebneHne Ha eHeprus, CBbp3aHUTE C HES BUCOKM pasxoam
N HamanssawmTe pecypcu, HanaraT HernpekbCHaTO [a Ce TbPCAT anTepHaTUBHU
€HEPrMNHN WU3TOYHMLUW, Nopagn KOEeTo Bb30OHOBAEMUTE W3TOYHULM Ha eHeprusi
npeausBuKBaT BCe MNO-TOMISIM WHTEepec B cBeToBeH Mawab. [ocTuraHeTto Ha
ambuumosHaTa Len 3a usrpaxkgaHe Ha crpagy C BMcoOKa eHepruitHa edeKkTUBHOCT,
HUCKO NOTpebneHne Ha BbHLUHA eHeprust U AOCTbMHU LEHU, MOXe fa ce peanusupa
ypes BrpaxgaHe Ha cuctemMa 3a OTONSIEHNE M oxnaxagaHe, basupaHa Ha NPUNOXKEHNS
Ha Bb30OHOBAEMU EHEPTUIAHN N3TOYHULIN.

Upe3 mnsnonssaHe Ha BbL3OOHOBSEMU EHEPrUNHKM U3TOYHMUWU Ce HamanssaT
eMncunTe Ha nNapHUKOBW rasoBe, W3YepnBaHETO Ha MPUPOAHW pecypcn u ce
HamansBea 3aBWCUMOCTT@ OT HECUTYpHUTE U HEMOCTOAHHW Masapu Ha u3Konaemwu
ropvsa KaTo HedT 1 NPUPOAEH ras.

2. CteneH Ha no3HaBaHe CBLCTOAHMETO Ha nNpo6nemMa M TBoOpYecka
MHTepnpeTauus Ha NUTepaTypHUs maTepuan

[ncepTaHTbT nokasBa MHOro AoOpo no3HaBaHe Ha npobnemartukata u
afjeKBaTHO WHTepnpeTupa nutepaTypHus martepuan. ToBa NuuM OT AeTanHus
nuTtepaTtypeH 0630p, KakTo 1 oT pedepupaHusTa B ApyruTe rmasu Ha aucepTauumara.

AsTopbT e uutupan 140 u3TouyHuMka, OT KouTo camo 10 Ha kupunuua,
NoBeYeTo OT KOUTO Ca CbBPEMEHHM U aflekBaTHU HA TemaTa, KOeTo e nokasaren 3a
3aabnboyeHo No3HaBaHe Ha peLLaBaHuTe npobnemu.

B nutepatypHua o63op e onpegeneHa HeobxoAMMOCTTa OT Cb3faBaHe U
BanugupaHe Ha cumynauMoHeH Mmogen Ha YHKUMOHUPAHETO Ha XxmbpuaHa TonnuHa
cucteMa, no3BOfisiBall peanu3vMpaHeTo Ha pasnuyHn pexumum Ha pabota wu
AeicTBall nNpwu pasnuyHW KIMMaTUYHW  YCNOBUS, MOCPEACTBOM nNpunaraHe Ha
eKCnepuMeHTanHn N YucneHn meToau u cpeacTsea.

KopekTHo ca aeduHupaHn uenTa u 3agadnTte Ha gucepTaLlMoHHUS Ty,

3. ChoTBeTCcTBME Ha u36pa|-|aTa MeTOoAUKa Ha u3crsiegBaHe U MocTtaBeHaTa
uesn u 3agavin Ha gucepTalMOHHUA TpPyA C NOCTUrHaATUTE NPUHOCHU

Cuntam, uve I/I36paHI/ITe METOAN 3a eKcnepumeHTanHun wu3cnegBaHusa w

YnCcnieHo mogenunpaHe U nscriegBaHe Ha beHKLWIOHVIpaHeTO Ha xm6pv|p,Ha TOMJmMHa



cucTema npu pasnuyHn PeXnMn Ha paboTa U KNMMaTUYHK YCIIOBUSA ca MPaBUMHMU U
ca B CbOTBETCTBME C MOCTaBEHATa LUEn W 3ajayv Ha AUCEPTaUMOHHWUA Tpya W
NOCTUrHaATUTE NPUHOCH.

4. Hay4yHu n/vnun Hay4YHOMPUIIOXHU NPUHOCK Ha AUCEePTALMOHHUA TpyAa

Cuutam, 4Ye chopMynuMpaHUTEe OT aBTopa Hay4YHO-MPUNIOKHW U MPUMOXKHU
NPUHOCK OTpassABaT CbAbP)KaHWMETO Ha AucepTauvoHHust Tpya. Te morat ga ce
npuemaTt KaTto: dopmynupaHe n oGoCHOBaBaHe Ha HOBa XWNoTesa, JoKasBaHe C
HOBM CpeAcTBa Ha CbLUECTBEHO HOBM CTPaHW Ha MO3HATU HaydHU Teopuu,
Ccb3fjaBaHe Ha HOBW MEeTOAW, KOHCTPYKLMUM, CXEMU U TEXHOMOMMKU, U Mosly4aBaHe Ha
NnoTBbpAMTENHM akTu. 3aedHO C peluaBaHETO Ha MOCTaBeHWUTe 3ajau,
ANCEPTaHTbLT MoKassa BrajeeHe Ha NPUMOXHU MpPorpamHM NPOAYKTU, KaKTO U Ha
TEXHUKU 33 U3MEePBaHUS Ype3 CbBPEMEHHMN TEXHOMOMMN Y CUCTEMMI.

5. NpeueHka Ha ny6nukauunTe NO AUCEPTALMOHHUA TPYA

OcHoOBHM YacTn OT AucepTauNOHHMA TPyA ca NPeaCcTaBeHW B CEAEM HaydHU
ny6nukauum. EgHa ot TAX e camocTosTenHa u nybnukysaHa B Proceedings of
“‘Alternative Energy Sources, Materials & Technologies“ (AESMT) u wecT ca B
cbaBTOpcTBO — nybnukyBaHu B Journal of the Technical University Sofia, branch
Plovdiv “Fundamental Sciences and Applications”, Proceedings of the Union of
Scientists - Ruse, International Conference “Energy Efficiency and Agricultural
Engineering”, Bulgarian Chemical Communications 1 AESMT. [JOKTOpaHTbLT €
BOZEL aBTOp B [BE OT KOMEKTUBHWUTE NyGnukauuu, B efHa € Ha TPETO MSCTO, B ABe
— Ha YeBTBBLPTO N B egHa — Ha neto. Beuykn HayvyHu nybnukauum ca nybnukyesaHu B
Hay4Hn u3gaHus, egHa oT KOUTO e MHAeKcupaHa B Scopus.

6. MHeHusA, npenopbKuU U 6enexku

CuuTam, Yye AncepTauMOHHUAT TPyA € paspaboTeH Ha [OBPO Hay4YHO HUBO U
peliaBa aktyanHu npobnemu, cBbp3aHM C uscnegBaHe Ha XxubpugHa TonnuHa
cuctema npu pasnuyHn pexuMmy Ha paborta v KNMMMaTUYHW YCrOBUWS, NOCPEeACTBOM
npunaraHe Ha ekcrnepuMeHTanHu 1 YUCNEeHNn MeTOAN U cpeacTaa.

KbMm poktopaHTa wMam criegHata npernopbka: MOMyYEeHUTE OCHOBHWU
pesynTtat OT AUCEPTAUMOHHWA TPyA Aa ce nonynspusupar B YyxOuHa u ga ce
npunoxar B 0By4eHWeTo Ha CTYAEHTU U JOKTOPaHTW.

7. 3aKnioyeHue C SICHA MONOXWUTENIHA MMM OTpULATeNHa OLeHKa Ha
OucepTaLUMOHHUSA TpyA.

Cuutam, Yye npeAocTaBeHNs MU 3a CTaHOBULLE AUCEPTALMOHEH TPy4 Ha Tema
.MogenvpaHe u wuscnegBaHe Ha XxubpuAHW TOMMMHHU CUCTEMWU OTroBaps Ha
U3NCKBaHMATA Ha 3akoHa 3a pas3BuTMEe Ha akagemudHuss cbcTae (3PAC) B
Pbbnrapua (3PAC), lNpaBunHuka 3a HeroBoTo npunoxeHue u [lpaBunHuka 3a
ycrnosusata U pefa 3a npupobusaHe Ha HayyHu cteneHun B TY-Codwms, pnasam
MonoXuTernHa oueHka v npegnaram mar. uHx. Hagexpa OQumutposa Bacunesa ga
npupobue obpasosaTenHata M HaydHa cTeneH ,A0KTop” B HayyHata ob6nacTt 5
» 1 EXHUYEeCcKn Hayku“, npodpecnoHanHo HanpasneHve 5.4 ,EHepreTuka“, HaydHa
cneumanHocT ,EHepronpeobpasysally TEXHONOMMK U CUCTEMU”.

Hata: 14.08.2025 r. YUneH Ha xypuTo:
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1. Relevance of the problem developed in the dissertation work in scientific

and applied scientific terms

The increasing energy consumption, the associated high costs and the
decreasing resources, necessitate a continuous search for alternative energy
sources, which is why renewable energy sources are attracting increasing interest
worldwide. Achieving the ambitious goal of building buildings with high energy
efficiency, low external energy consumption and affordable prices can be achieved
by incorporating a heating and cooling system based on renewable energy
applications.

By using renewable energy sources, greenhouse gas emissions are reduced,
the depletion of natural resources is reduced and dependence on uncertain and
volatile markets for fossil fuels such as oil and natural gas is reduced.

2. Degree of knowledge of the state of the problem and creative
interpretation of the literary material

The dissertation candidate shows a very good knowledge of the issues and
adequately interprets the literary material. This is evident from the detailed literature
review, as well as from the references in the other chapters of the dissertation.

The author has cited 140 sources, of which only 10 are in Cyrillic, most of
which are contemporary and adequate to the topic, which is an indicator of in-depth
knowledge of the problems being solved.

The literature review identifies the need to create and validate a simulation
model of the functioning of a hybrid heat system, allowing the implementation of
different operating modes and operating under different climatic conditions, through
the application of experimental and numerical methods and tools.

The goal and objectives of the dissertation are correctly defined.

3. Correspondence of the chosen research methodology and the set goal
and tasks of the dissertation with the achieved contributions
| believe that the selected methods for experimental research and numerical
modeling and study of the functioning of a hybrid heat system under different
operating modes and climatic conditions are correct and are in accordance with the
set goal and objectives of the dissertation work and the contributions achieved.



4. Scientific and/or applied scientific contributions of the dissertation work
| believe that the scientific-applied and applied contributions formulated by the
author reflect the content of the dissertation work. They can be considered as:
formulating and substantiating a new hypothesis, proving with new means
significantly new aspects of known scientific theories, creating new methods,
constructions, schemes and technologies, and obtaining confirmatory facts. Along
with solving the assigned tasks, the dissertation candidate demonstrates mastery of
applied software products, as well as measurement techniques using modern
technologies and systems.

5. Evaluation of publications on the dissertation work

The main parts of the dissertation work are presented in seven scientific
publications. One of them is independent and published in Proceedings of
“Alternative Energy Sources, Materials & Technologies“ (AESMT) and six are co-
authored — published in Journal of the Technical University Sofia, branch Plovdiv
“Fundamental Sciences and Applications”, Proceedings of the Union of Scientists -
Ruse, International Conference “Energy Efficiency and Agricultural Engineering”,
Bulgarian Chemical Communications and AESMT. The doctoral student is the lead
author in two of the collective publications, in one he is in third place, in two — in
fourth and in one — in fifth. All scientific publications are published in scientific
journals, one of which is indexed in Scopus.

6. Opinions, recommendations and notes

| believe that the dissertation work is developed at a good scientific level and
solves current problems related to the study of a hybrid heat system under different
operating modes and climatic conditions, through the application of experimental and
numerical methods and tools.

| have the following recommendation to the doctoral student: the main results
obtained from the dissertation work should be popularized abroad and applied in the
training of students and doctoral students.

7. Conclusion with a clear positive or negative evaluation of the
dissertation work.
| believe that the dissertation submitted to me for an opinion on the topic "
Modelling and research of hybrid thermal systems" meets the requirements of the
Law on the Development of Academic Staff in the Republic of Bulgaria (LDAS), the
Regulations for its Application and the Regulations for the Terms and Procedures for
Acquiring Scientific Degrees at TU-Sofia, | give a positive assessment and offer a
M.Sc. Eng. Nadezhda Dimitrova Vassileva to acquire the educational and scientific
degree "doctor" in the scientific field 5 "Technical sciences", professional direction 5.4
"Energy", scientific specialty "Energy converting technologies and systems".

Date: 14.08.2025 . Member of the jury:



