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CTAHOBULLLE

Bbpxy gucepmauuoHeH mpyg 3a npugobuBaHe Ha obpazoBameAHama u Hay4Ha
cmeneH ,,Aokmop” no HayuHa o6racm: 5. ,,TexHuuecku Hayku® , npopecuoHaaHo
HanpaBaeHue: 5.4. ,EHepeemuka®, Hay4Ha cneuuaaHocm: »EHepeaonpeobpa3zyBawu
mMexHoAo2UU U cucmemu®

ABmop Ha gucepmayuoHHUA mpyg: Maz. uHXk. Hagexkga AumumpoBa BacuneBa

TeMa Ha gucepmauuoHHus mpyg: MOAEAUPAHE U U3CAEABAHE HA XUBPUAHU
TONAUHHU CUCTEMU

YaeH Ha HayuHomo >kypu: npod. g-p uHk. Togop leopaueB AkypkoB, cba2rnacHo
3anoBeg N2 OX-5.4 - 15 om 22.04.2025 Ha Pekmopa Ha TY - Codus

1. AkmyanHocm Ha pagpa6omBaHus npo6AeM B gucepmayuoHHUA mpyg

HamanaBaHe pa3xogume 3a OMONAeHUe UAU oxAaxkgaHe BuHazu e GUA akmyaneH
npo6AeM, HO Npe3 NOCAegHUME 20gUHU NpuAokeHUemo Ha XubpugHU MONAUHHU
cucmemu (XTC), koMBuHUpawu pa3audHU Bb3o6HoBaeMu eHepauliHu ugmo4Huuu (BEN)
e npo6aeM, kolimo e oco6eHo akmyaneH. M3BecmHo e, 4e gobuBbm Ha eHepaus ype3
Bb306HOBAEMU eHepauliHu U3mo4HUYU ce yBeauuaBa c Bcaka ugMuHana 20guHa no
zeoMempuyHa npozpecus, koemo npegonpegeas akmyanHocmma Ha npo6AeMa 3a
epekmuBHomo ynpaBaeHue Ha gobuBaHama upe3 BEW eHepaus.

2. CmeneH Ha no3HaBaHe cbcmosHUemo Ha pagpa6omBaHus npo6aemM

AucepmayuoHHUAm mpyg € ¢ obem om 171 cmaHgapmHu MauluHONUCHU
cmparuuu, B koumo ca npegcmaBeHu 79 6p. ¢uzypu, 20 6p. mabauyu u 6ubauoepadus
om 140 AumepamypHu ugmouyHuka, om koumo 10 Ha kupuauua u 130 Ha AamuHuua.

Ype3 npeeneg Ha akmyaaHama Aumepamypa no pa3zaexkgaHusa npobaem e
npegcmaBeH o6GwupeH 0630p Ha ocHoBHume koMmnoHeHmu, cbcmaBswu XTC.
HanpaBeHo e npoy4BaHe Ha mexHume xapakmepucmuku u ocobeHocmu, kakmo u
Bb3MokHOCMU 3a onmumMuzauus. Pa3zaegaHu ca komMnoHeHmume, om koumo ca
cbemaBeHu XTC - cbopbXkeHus 3a 2eHepupaHe Ha MonAUHHa eHepaus, ycmpolicmBa 3a
akyMyAaupaHe Ha eHepauAma u cnoMazameAHu komnoHenmu. MpegcmaBeH e 0630p Ha
Memogu u cpegcmBa 3a CUMYAUpPaHe Ha XTC.

3. CeomBemcmBue Ha uz6paHama Memoguka Ha uzcaegBaHe ¢ nocmaBeHume
UeAu u 3agayu Ha gucepmauuoHHuUa mpyg

B cbomBemcmBue C ueama Ha gucepmauyuoHHUA Mpyg € onucaxa ekcnepu-
MeHmaAHama UHcmaAauus u3noA3BaHa npu uscaegBaHuama. HanpaBeH e u3bop Ha
copmyep 3a U3NBAHEHUEMO Ha CUMYAGUUOHHUME MOgeAu 3a pazAudHU pekuMu Ha
paoma Ha ekcnepuMeHmaAHama ypegba. [pegcmaBeHu ca cb3gaBaHemo,



CUMyAUpaHemo u BaaugupaHemo Ha nem MameMamu4Hu MogeAa Ha koMnoHeHmMume
Ha xubpugHama cucmema.
AHaAuzupaHu u o606weHu ca pegyaAmamume om uzcaegBaHuama.

4. MpuHoCcu Ha gucepmauyuoHHuUA mpyg

ABmopbm e NOCOYUA MPpU Hay4yHO NPUAOXKHU U gBa NpuAoXkHU npuHoca Ha
gucepmauusama, koumo ca kopekmHo popMyAupaHu. '

5. MpeueHka Ha ny6Aaukayuume no gucepmauuoHHUA mpyg

AokmopaHmbm e npegcmaBua 7 nybaukauuu no memMama Ha gucepmauuama. B
gBe om ny6aukayuume gokmopaHmbm € Ha nbpBo MACMO, a B egHa om pabomume e
eguHcmBeH aBmop.

Oco6eHo noxBaHo e, Ye gBe om pabomume ca yumupaHu 8 uemupu ny6aukauuu,
mpu om koumo ca Ha Yy>kgecmpaHHu aBmopu, a moBa zoBopu 3a cmolHocmma Ha

yumupaHume mpygoBe.

Om npegecmaBeHume 34 >kypupaHe Mamepuaau He cmaBa ACHO gaAu ca U3nbAHEeHU
kpumepuume no MpuaokeHue kbM UA. 1a, aa. 1 om MpaBuaHuka 3a npunazaHe Ha
3PACPB, mbii kamo omgeAHLmMe pa6omu He ca moukyBaHu, HO npegBug Ha 6polikama
Ha ny6aukauuume, uzuckBaremo ga He ca c6paHu MUHUMAAHO Heobxogumume 30

mouyku e Manko BepoAamHo.

6. MHeHus, npenopbku u 3a6eaeXku

KbM Mamepuaaume no gucepmauuama e npegcmaBeH u ABmopegpepam om 31
cmpaHuuu, cbgbpXkauj 0CHOBHUME pe3yamamu om HanpaBeHomo u3caegBaHe.

Ao6po BneyamaeHue npabu uy4acmuemo Ha gucepmaxmanpu pa3pabomBaHemo
Ha mpu memu no HAC kbM YHuBepcumema.

Mo-go6pe 6u 6uno ugBogume ga ce odopmam B kpasa Ha gucepmauuoHHUA Mpyg, a
e kbm Beska 2naBa ho omgenHo, 3a ga MoXke HayuHama cmolHocm Ha pabomama ga

ce u3znbkHe No-CUAHO.

CnpaBkama Ha npuHocume kbM gucepmauusma ca npekaneHo gemalau3upaHu
kamo mekcmoBo ugpa’keHue U onucaHuemo Ha npuHocume 3By4vu noBe4e kamo

u3Bogu, a He kamo u3bponBaHe Ha cbwuHckume npuHocu.

Hab6AlogaBam ce u gocma npaBonucHu epewku — Hanpumep 8 m. 10 u 11 om

3akaloueHuemo u np.

7. 3akaloueHue

MpegcmaBeHuam gucepmayuoHeH MamepuaA Ha mema ,MogeaupaHe Uu
ugcaegBaHe Ha XubpugHU MONAUHHU cucmeMu® ompa3zaBa akmyaneH npoGaem B
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eHepezemukama, cbgbp>ka Hay4HO-NPUAOXKHU U NPUAOXKHU NPUHOCU U € UAAOCMEH U
3aBbpweH Hay4eH mpyg, omeoBapaw, Ha uzuckBaHemo Ha 3akoHa 3a pagBumue Ha
akagemuuHua cbcmaB B Penybauka Bbaz2apus, npaBuAHuka 3a npuaazaHemo My u
HopMamuBHume gokymeHmu Ha TY — uauan MaoBguB.

MpegBug Ha 2opeugaokeHomMo gaBaM noAokumeAHa oueHka Ha pa3pabomeHama
gucepmauus u npenopbuBam Ha yBaxkaemomo >kypu ga npucbgu Ha aBmopa Ha
gucepmauyuoHHUA mMpyg: Maz. uHXk. Hage>kga AdMumpoBa BacuneBa
o6pa3oBameAnHama u Hay4Ha cmeneH ,Aokmop” no Hay4Ha o6aacm: 5. »TeXHuU4vecku
Hayku“ , npodecuoHanHo HanpaBaeHue: 5.4. »,EHepeemuka“, HayyHa cneyuanHocm:
,EHepaonpeobpazyBaliu mexHoAO2UU U cucmemu®

Aama: YAGH HA XKYPUMO: « oo vvnenesnennnnne

26.06.2025 2 /Mpoo. g-p urk. T. AkypkoB/
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on the dissertation for the acquisition of the educational and scientific degree
"Doctor, (PhD)" in the scientific field: 5. "Technical Sciences’, professional direction: 5.4.
"Energy", scientific specialty: "Energy Conversion Technologies and Systems"

Author of the dissertation: MSc. Eng. Nadezhda Dimitrova Vasileva

Topic of the dissertation: MODELING AND RESEARCH OF HYBRID HEATING
SYSTEMS

Member of the scientific jury: Prof. Dr. Dipl.-Eng. Todor Georgiev Djourkov,
according to Order No. OX-5.4 - 15 of 22.04.2025 of the Rector of TU - Sofia

1. Relevance of the problem developed in the dissertation work

Reducing heating or cooling costs has always been a topical issue, but in recent
years, the application of hybrid heating systems (HHS), combining various renewable
energy sources (RES), has become a particularly relevant problem. Itis known that energy
production through renewable energy sources increases with each passing year in
geometric progression, which predetermines the relevance of the problem of effective

management of energy produced through RES.
2, Degree of knowledge of the state of the problem

The dissertation has 171 standard typewritten pages, which present 79 figures, 20
tables, and a bibliography of 140 literary sources, of which 10 are in Cyrillic and 130 in

Latin.

By reviewing the current literature on the problem under consideration, an extensive
overview of the main components that make up the HHS is presented. A study of their
characteristics and features, as well as optimization opportunities, has been conducted.
The components that make up the HHS are considered: heat energy generation facilities,
energy storage devices, and auxiliary components. An overview of methods and tools for

simulating the HHS is presented.

3. Correspondence between the selected research methodology with the aims
and objectives of the dissertation

Following the goal of the dissertation work, the experimental installation used in the
research is described. A selection of software has been made for the implementation of
the simulation models for different operating modes of the experimental system. The
creation, simulation, and validation of five mathematical models of the components of

the hybrid system are presented.

The results of the research are analyzed and summarized.



4. Contribution of the dissertation

The author has indicated three scientifically applied and two applied contributions of
the dissertation, which are correctly formulated.

5. Publications on the dissertation

The doctoral candidate has submitted 7 publications on the topic of the dissertation.
In two of the publications, the doctoral candidate is in first place, and in one of the works,
he is the sole author.

It is particularly commendable that two of the works have been cited in four
publications, three of which are by foreign authors, and this speaks to the value of the

cited works.

From the materials submitted for judging, itis not clear whether the criteria under the
Appendix to Art. 1a, para. 1 of the Regulations for the Implementation of the ZRASRB has
been met, since the individualworks are not scored, but given the number of publications,
the requirement that a minimum required 30 points has not been collected is unlikely.

6. Opinions, recommendations, and notes

A 31-page abstract is also presented with the materials on the dissertation,
containing the main results of the research.

The participation of the dissertation candidate in the development of three topics on
the research works at the University also makes a good impression.

It would be better if the conclusions were formulated at the end of the dissertation
work, and not for each chapter separately, so that the scientific value of the work could
stand out more strongly. '

The contributions to the dissertation are too detailed as a textual expression, and the
description of the contributions sounds more like conclusions, rather than a listing of the

actual contributions.

There are also quite a few spelling errors - for example, in points 10 and 11 of the

Conclusion, etc.
7. Conclusion

The presented dissertation material on the topic "Modeling and research of hybrid -
thermal systems" reflects a current problem in energy, contains scientific-applied and
applied contributions and is a full and completed scientific work, meeting the
requirements of the ZRASRB, the regulations for its implementation and the regulatory
documents of the Technical University - Plovdiv branch.



Given the above, | give a positive assessment of the developed dissertation and
recommend to the esteemed jury to award the author of the dissertation: MSc. Eng.
Nadezhda Dimitrova Vasileva, the educational and scientific degree "Doctor" in the
scientific field: 5. "Technical Sciences", professional direction: 5.4. "Energy", scientific
specialty: "Energy Conversion Technologies and Systems".

Date: Member of the scientific jury:

26.06.2025 /Prof. Dr. Dipl.-Eng. T. Djourkov/



