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CTAHOBMUWLILE \

BbpXY AMCEpTaLIMOHEH Tpy/ 3a npuaobusaHe Ha obpasoBaTesiHa 1 HayuH

e

ABTOp Ha AUcepTaLMOHHUS TPYA: Mar. UHX. Hagexpna Bacunesa
Tema Ha AvcepTaLMOHHWS TPYA: ,MoaenvipaHe 1 uscneasaHe Ha XubpuaHu TONNMHHN cucTeMi”
UneH Ha Hay4YHOTO Xypu: Npod. A-p uHx. Buoneta [Jumurtposa Pallesa

1. AkTyanHocT Ha pa3paboTBaHus B AUCEPTALMOHHWA TPyA MpobneM B Hay4yHO W
Hay4YHOMPUIOXKHO OTHOLLEHWE.

MpenuseukaTencTeaTa, CBbp3aHu ¢ Jo6UBa Ha eHeprusi n eheKTUBHOTO i M3NOoN3BaHe,
npaBaT xubpuaHute TonnuHHM cuctemn (XTC) obekT Ha BCe noseye Hay4yHU uscnensaHus.
CblLecTBYBaT pasnuyHu metoam 3a uscnegsare Ha XTC, HO CNoXHOCTTa MM 13nCKBa Henpe-
KbCHATO UM YCbBbPLLEHCTBaHe. B anceprauuaTa ca paspaboTeHun u BanuanpaHm cumynaum-
OHHW MOAENW, No3BONABaLUM oLle npw paspaboTsaHeTo Ha XTC aa ce npeaBuam c BUCOKa
TOYHOCT NOBEAEHUETO UM NMPU pasnuyeH knumar. [NonyveHnTe pesynraTi AaBaT Bb3MOXHOCT
[a ce NpassT NoaobpeHus, BOAELLM A0 HaMansaBaHe Ha eHepruiAiHaTa KoHcymaLms, iloBULLIaBaHe
Ha eHepruiiHaTta edeKTMBHOCTTa Ha crpagarta, HamansisaHe Ha eMucuuTe Ha CO2 u
nogobpsiBa onasBaHeTo Ha OKoNHaTa cpeaa. Beuuko ToBa npasy UscrieABaHETO aKTyanHo 1
Haco4YeHO KbM YCTONUMBO U edheKTUBHO OMNON30TBOPSIBAHE Ha EHepruitHuTe pecypcu.

2. CTeneH Ha nosHaBaHe CbCTOSHUETO Ha NpobnemMa u TBopyecka UHTepnpeTauus Ha
nuTepaTypHUAa martepuan.

[uncepTauusTta e B o6em oT 171 cTpaHuum 1 BkntoYsa YBO/, 4 rnaBu, CMIUCHK Ha MPUHO-
cuTe, CNUCHK Ha nybnukauumTe No AMcepTauuaTa u UsnonasaHa nutepartypa, UnoCcTpupaHu
cbe 79 durypu n 21 Tabnuum. UsnonssaHu ca 140 nutepatyp-HU U3TOYHULW, KaTo 119 ot
TaX ca Ha natuHuua u 10 - Ha Knpunuua, a ocTaHanuTe ca MHTEPHET aApecH. Okono 14% ot
nuTepaTypHuTe usTouHuum (18 6p.) ca ot nocnegHute 10 rognHn. Homepara Ha durypute n
TabnuuuTe B aBTOpedepaTta He CbOTBETCTBAT Ha Tesn B gucepTaumoHHus Tpya. EaHa vact
oT ny6nukaumumTe oT To3un cnucbk (N2 1, 8, 14, 74, 79, 105, 116, 119, 120, 129, 131 1 137) He
ca UMTMpaHW B TeKCTa Ha aucepTauusaTa. HeoOxogumo e Aa ce Hanpasu NpoBepka, Tam
KbOETO € MPOMyCHaTO UWTUpaHe — Ja Ce KopurMpa u ga ce OTCTPaHAT ocTaHanute He
UATUPAHU NUTEPATYPHN W3TOMHULM OT crucbka. Bbnpeku Tesn sabenexku cmsatam, ye B
oBLUM NMHUN AOKTOPaHTBLT € Ao6pe 3ano3HaT CbC CbCTOSAHUETO Ha U3CIIEABaHUS npobnem.

3. CwboTBeTcTBME Ha u3bpaHaTa MeToAuKa Ha u3cneaBaHe u nocrtaeBeHaTa uUen u
3ajayn Ha AMcepTaUMoHHUA TPYA C NOCTUrHaTUTE NPUHOCK.

LlenTa Ha uscrielBaHeToO € Aa ce Cb3Aafe U Banmaupa cumynaumoHeH Moaen Ha XTC,
nosBornsiBaLl paboTa Ha PasfNMyHN PEXUMIA W NPV PASNUYHMA KNMMAaTHYHU yCnoBYS, KaTo ca
HabenssaHn 4 OTAENHW 3ajaun 3a nocturaHe Ha Tasu uen. lNpasBunHo e npeasioxeHa
CTPYKTypa Ha gucepTauusTa, ocurypsisalla nocturaHe Ha nocraseHara ues. 3a mogenHuTe
nscneasaHus e noadpaH codptyep TRNSYS Simulation Studio. O606LleHnaTa, NonyyYeHu
npv UscrnepBaHeTo ca NpeAcTaBeHn HarneaHo Ypes Tabnuuu n purypyu u cCbOTBETCTBAT Ha



dhopmynupaxaTta uen.

4. Hay4Hu n/unum Hay4HOMPUIOXHN NPUHOCK Ha AMCEPTALMOHHNSA TPYA: (hopMynpaHe
1 06ocHOBKa Ha HOB Hay4eH npobnem (obnacr)

MpoBeaeHuTe U3CreABaHWs nojyvepTaBaT aganTueHocTTa Ha XTC npu pasnuyHu
KMMMaTUYHN YCIOBUSI U AEMOHCTPUPAT HelHaTa epeKTUBHOCT. B pesyntaT ca u3BedeHu 5
npuHoca, kaTo 3 oT Tax ca popMynmpaHmn KaTo Hay4HO — NMPUMOXKHN 1 OCTaHanuTe 2 —KaTo
npunoxHu. Mprvemam NpeTeHUMUTE Ha JOKTOpaHTa 3a Teau MPUHOCK U CMATaMm, Ye Te ce
oTHacaT Oo oboraTsiBaHe Ha CblUecTByBalUMTe 3HaHUS B obnacTra Ha uscnefBaHETo.
Mony4eHuTe pesynTaTi MoraT Aa ce U3Mor3BaT u 3a oOy4eHne Ha CTYAeHTU OT yHMBepcuTeTa.

5. MMpeleHka Ha nyGrvkauMuTe NO AWCEPTaLMOHHUS TpyA: Opoil, xapaktep Ha
U3gaHusATa, B KOUTO ca OoTneYvaTaHu.

PesynTtaTuTe OT U3CNefBaHUATA MO AucepTaumaTa ca CTaHanm AOCTOSHNE Ha Hay4HaTa
OBLLECTBEHOCT Ype3 7 HayuHU My6GrmKaLmMm Ha aHIMUACKK €3MK, KaTo 2 OT TsX ca NpeAcTaBeHu
B criMcaHus (eOHOTO € MHAEKCMpaHo B Scopus), a ocTaHanuTe 5 — Ha Hay4Hu dopymn B
Bbnrapus u Typuus. JokTopaHTbT uma 1 camocTosTenHa nybnukauus, B 2 nybnukauuu e
MbPBM aBTOP, @ B OCTaHanuTe 4 - TpeTU, YeTBbPTM 1 NeTn asTop. [peAcTaBeHm ca AaHHM 3a
LIMTMPaHUA Ha 2 Hay4HU TPYAOBE Mo AucepTauusTa C obwo 4 yutara. lNpenopbkata My e ga
ce ny6nvkyea B U3faHus, UHAEKCUPaHN B CBETOBHUTE 6asn AaHHU Scopus 1 WosS.

I'Ipe,u,oc:TaBeHa € ClpaBKa 3a U3NblIHEHNE Ha MUHUMAanNHUTE HauMoOHaNHN U3NCKBaHUA
cbrn. 3PACPE u MMN3PACPE B HayyHaTa obnact ,TexHuyecku Hayku“. Heobxooumust
MUHUManeH 6poii ToukM OT nybrmkaumn no gucepTaumusaTa 3a perucTpupaHe Ha fAoKTopaHTa
B HALIMA e 30, a upes nybnukauuuTe no guceprauusaTa ca nocTurHaTi 58,33 TOuUKMN.

6. MHeHus, npenopbku 1 BENEXKU.

He e npaseHa npoBepka 3a Mrarvarcreo, Tbi KAaTO He pasnonaram CbC cneuman1svpan
codTyep, HO HAMaM OCHOBaHWE Aa Ce CbMHsIBam 3a Hanu4ue Ha Takosa. MNpencraBeHa e n
[eKnapauvs 3a OPWUIMHArNHOCT Ha pesynTaTuTe M nunca Ha niarMaTtcreo, noanucaxa ot
noktopaHTa. Mpenopbkute 1 GenexkuTe cM CbM Aana B NPeaxoAHUTE TOYKN Ha TOBA CTaHOBULLE,
KaTo TYK camo Lue Ao6aBs, Ye Ha CTp. 2 B aBTopedepata uma rpeLLku. B anceptaumsaTa cwur. 4.7
ce noBTaps 2 MsTH U o3HaueHusTa Gur. No... 1 Tabn. Ne... B HSKOU OT rnaBuTe ca C wpudT bold,
a B opyrn — He.

7. 3aKrioueHne C SiICHa NOFIoXKMTENHA UNW oTpULAaTeNHa OLieHKa Ha AucepTaLnoHHUA TpyA,.

MpencraBeHaTa gucepTauus OTroBaps Ha M3UCKBaHWATa Ha 3PACPB, INMM3PACPB un
,MpaBunHuka 3a ycnosusta U pega 3a npuaodbusaHe Ha Hay4Hu cTeneHun B TY — Codus",
3aToBa My AaBam obLia nonoxuTenHa oueHka U npeanaram Ha yBaxaemuTe 4/I€HOBE Ha
Hay4YHOTO Xypu, Ha AoKkTopaHTa uHX. Hagexaa Jumutposa Bacunesa fa 6bae npucbieHa
obpasoBaTenHata U Hay4yHa cTeneH "AOKTOP" no AOKTOpcka nporpama ,EHeprornpeo-
BpasyBaLly TEXHOMOMM 1 CUCTEMU” B MPOCHECHOHANHO HanpaBneHne 5.4. EHepreTuka.

[Nata: 28.07.2025 r. YNEH HA XYPUTO:
Inpodp. A-p uHx. B. Pawesa/
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on a PhD thesis for awarding the educational and scientific deg i%_"doctor"

Author of the PhD thesis: M. Sc. Eng. Nadezhda Dimitrova Vasileva
PhD thesis topic: ,Modeling and research of hybrid thermal systems ”
Member of the scientific jury: Prof. Dr. Eng. Violeta Dimitrova Rasheva

1. Actuality of the problem developed in the PhD thesis in scientific and scientific-applied
terms.

The challenges associated with energy production and its efficient use make hybrid
thermal systems (HTS) the subject of increasing scientific research. There are various
methods for studying HTS, but their complexity requires their continuous improvement. In the
thesis, simulation models were developed and validated, allowing to predict with high
accuracy their behavior in different climates even during the development of HTS. The resuits
obtained enable it possible to make improvements leading to a reduction in energy
consumption, an increase in the energy efficiency of the building, a reduction in COz2emissions
and improved environmental protection. All this makes the research relevant and aimed at
sustainable and efficient utilization of energy resources.

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

The dissertation is 171 pages long and includes an introduction, 4 chapters, a list of
contributions, a list of publications on the dissertation and references, illustrated with 79
figures and 21 tables. 140 literary sources were used, 119 of which are in Latin and 10 in
Cyrillic, and the rest are internet addresses. About 14% of the literary sources (18) are from
the last 10 years. The numbers of the figures and tables in the PhD abstract do not correspond
to those in the dissertation. Some of the publications from this list (No. 1, 8, 14, 74, 79, 105,
116, 119, 120, 129, 131 and 137) are not cited in the text of the dissertation. It is necessary
to check where citations are omitted - to correct and remove the remaining uncited literary
sources from the list. Despite these remarks, | believe that, in general, the PhD student is well
acquainted with the state of the research problem.

3. Correspondence of the chosen research methodology and the set goal and
tasks of the dissertation with the contributions achieved.

The aim of the study is to create and validate a simulation model of the HTS, allowing
operation in different modes and under different climatic conditions, and 4 separate tasks have
been identified to achieve this goal. The dissertation structure is correctly proposed, ensuring
the achievement of the set goal. TRNSYS Simulation Studio software was selected for the
modeling studies. The summaries obtained in the study are presented visually through tables
and figures and correspond to the formulated goal.

4. Scientific and/or applied scientific contributions of the dissertation.
The conducted research highlights the adaptability of HTS under different climatic



conditions and demonstrates its effectiveness. As a result, 5 contributions have been derived,
3 of which are formulated as scientifically-applied and the remaining 2 as applied. | accept the
PhD student's claims for these contributions and believe that they relate to enriching existing
knowledge in the field of research. The results obtained can also be used for the training of
university students.

5. Assessment of publications on the dissertation: number, nature of the editions
in which they were printed.

The results of the dissertation research have become available to the scientific
community through 7 scientific publications in English, 2 of which have been presented in
journals (one is indexed in Scopus), and the remaining 5 — at scientific forums in Bulgaria and
Turkey. The PhD student is the only author in 1 paper, in 2 papers she is the first author, and
in the remaining 4 - third, fourth and fifth author. Citation data of 2 scientific papers on the
dissertation with a total of 4 citations are presented. My recommendation is to publish in issues
indexed in the world databases Scopus and WoS.

The PhD student has been provided a reference for fulfillment of the minimum national
requirements according to the ZRASRB and PPZRASRB in the scientific area "Technical
Sciences". The minimum number of points required from publications on the dissertation for
registration of the doctoral student in the National Center for Scientific Research and
Development is 30, and 58.33 points have been achieved through the publications on the
dissertation.

6. Opinions, recommendations and notes.

No plagiarism check done as | don't have specialized software but | have no reason to suspect
plagiarism. A declaration of originality of the results and absence of plagiarism, signed by the
doctoral student, is also presented. | have given my recommendations and notes in the previous
points of this opinion, and here | will only add that there are errors on page 2 of the abstract. In the
dissertation, Fig. 4.7 is repeated twice and the designations Fig. No.... and Tab. No.... are in bold in
some chapters, and not in others.

7. Conclusion with a clear positive or negative evaluation of the PhD thesis.

The presented PhD thesis meets the requirements of the ZRASRB, PPZRASRB and the
"Regulations on the conditions and procedure for acquiring scientific degrees at TU - Sofia",
therefore | give it an overall positive assessment and propose to the respected members of
the scientific jury, to the PhD student M. Sc. Eng. Nadezhda Dimitrova Vasileva to be awarded
the educational and scientific degree "doctor" on the PhD program "Energy Conversion
Technologies and Systems" in the professional field 5.4. Energetics.

Date: 28.07.2025 JURY MEMBER:
| Prof. Dr. Eng. V. Rasheva /



