CTAHOBWULWE
BbPXY AucepTauuoHeH Tpya 3a npupoGusaHe Ha o3pasosaTenHa u HayJYHa

CTENEH ,AOKTOP"/ Hay4Ha CTeneH ,A0KTOp Ha Haykure”

ABTOP Ha AUCEPTaLMOHHUA TPyA: Mar. uHx. UBo Motos MoTos

Tema Ha auceprauuonHus Tpya: MogenupaHe u uscneaBaHe Ha cucTemMu 3a
Npeobpa3syBaHe Ha eHeprus, 6a3upaHu Ha cNNaBu ¢ NaveT Ha dopmara

“neH Ha Hay4YHOTO Xypu: gou. A-p uHx. Asop CodpoHor

1. AkTyanHocT Ha pa3spa6oTBaHus B AUCEepPTauMoHHuA Thya npobnem B HayYHO U
Hay4YHONPUINOXHO OTHOLWEHUe.

MpefcTaBeHUsST B AUCEPTALUOHHUAT TPYA npobnem ce dokycupa BLPXY
MOAENVPAHETO 1 M3CNEeABaHETO Ha TEPMOMEXaHUYHU U TEePMOENEKTPUYHN cucTemu,
KOWTO U3nonsear pas3oBUTE TpaHCOpMaL MK B CNAaBY ¢ NaMeT Ha tpopmata (ClMod) 3a
npeobpasysaHe Ha TONNUHHA eHeprus B MexXaHWyHa unu enekrTpuyecka. Tasu
TEMaTuKa € akTyanHa nopagu HapacTsallarta rnoGanHa HeoBXo4uMOoCT OT yCcTOn4mBHn
EHEPruiHU  USTONHUUM. B HayyHONpumoxeH  acnekT aKTyanHoctTa Ha
AVWCEPTAUMOHHUAT TpyA Ce CBbp3Ba C NPaKTUYECKOTO rMipurioxeHue Ha CMNo B
EHEePriHN XapBecTepu (MUKPO-ENEKTPO-MexaHUYHY YyCTpOUCTBa 3a cbbupaHe Ha
EHeprus), CeH30pu, akTyaTopu U Pe3oHaTopu.

2. CteneH Ha noO3HaBaHe CbLCTOAHUETO Ha npcbnema u TBOpYecka
WHTepnpeTauus Ha nUTepaTypHUs MaTepuar.

npeﬂCTaBEHMTe Marepuanu CBbp3aHu C gucepTauuoHHUAT TPyA, AoKassart, ve
AOKTOPaHTBLT NO3HaBa akTyanHOTO CbCTOAHME Ha npobnema.

N3BBbpLUEHUAT npernes Ha NUTEpaTypHUTE U3TOYHULM ¢ oBeM oT 186 u3TodHuKa
€ AoctatbyeH no obxsaT. UHdpopmauuaTa e agekeaTHO aHanusupaHa, Koeto e
OTPa3eHO B apryMeHTUpaHo npeacraseHnTe n3soau. Mo3HaBaHETO Ha CbCTOSHUETO Ha
npobnema u TBopyeckarta UHTEpnpeTauus Ha NnuTepaTypHUa Matepuan ca B nogkpena
Ha (POPMynUpaHeTo Ha UenTa Ha AucepTauusaTa 3a HeoBXoLuMocTTa Aa ce cb3gage,
uscnensa u Mmogenupa eHepronpeobpasyBalyyM CUCTEMU, B KOUTO OCHOBHA ponsa umar
(ha3oBUTE KpUCTaNorpadCcku CTPYKTYPHU TpaHcdopmaumm Fpu cnnasuTe C NaMeT Ha
opmara.

3. CnoTBeTcTBUE Ha u3bpaHaTa MeToauKa Ha u3cneABaHe v NocTaBeHaTa Len u
3afauyu Ha AUCepPTaLUOHHUA TPYA C NOCTUrHATUTE NPUHOCH.

W3bpaHaTa MeToguka Ha uscnefBaHe B AUcepTaLyOHHUS TpyA Ha mar. uHx. Uso
WoTos MoTOB HanbnHO OTroBapsi Ha nocTaseHaTta Len 3ga4u, KaTto ca npoyyeHu
npunoxeruata Ha Cl1P, MopenupaHeTo UM U CUHTE3a Ha eHepronpeobpasyBaliy
ycTpouctea. MscneasaHa e cxema Ha TepMOMexaHUYeH ocuunatop, BUGpUpaLy
xapsecTep ¢ PVDF KOH30MK, KOWTO € A0pa3BUT C MarHUTHO derynupaxe. PaspaboTeH
€ Marematu4eckun moaen Ha AuHamukata, BasupaH Ha VpaBHeHuUs Ha JlarpaHix.
WscnepBahu ca enacTudHuTE U TEMNepaTypHute faecdopmauuu B Cro,
AedopmayunuTe B NUE30enekTpuyHu enemMeHTn (PVDF), MarHUTHUTHWUTE cunu u
TONMNMUHHNTE noneTa. Mo,qenMTe ca CUMynupaHu 4YucneHo, 3a ga ce npeackaxart
NOBEAEHWETO Ha CUCTEMUTE, KaTo Ca OTYETEHU (DAKTOPUTE 3HACALUN HENMUHEWHOCT B



cuctemartra karo XUucrepesa u ocuyunauum B ABE NEePneHOAuKYNApHU MNOCOKMU.
P83p86OT€HVI Ca ONUTHW YCTaHOBKKW, Ha KOWUTO Ca npoBEOEHN n3CcnenBaHnsa, kKarto

PE3YNTaTUTE OT eKCNEePUMEHTaNHUTE JaHHU Ca CPABHEHW CLC CUMYNaUNOHHUTE AaHHU
W € NOCTUrHaTa BUCOKa CTENEH Ha CbBNageHue.

4. HayuyHu w/unu Hay4HONPUIOXHU NPUHOCK Ha OUCEPTALNOHHUS TpyA:

[Mpyemam usnonssaHuTe oT aBTopa  geduHuUUMKM, knacuduKauuu, nogxoam u

WHXEHEPHU pelUeHUs KaTo peneBaHTHW Ha MOoCTaBeHUTe B AVCepTaUUOHHUS TpyL
3ajayu.

4.1, [okasBaHe ¢ HoBU CPEACTBA Ha CbLWECTBEHW HOBWM CTpaHW B
CbLUECTBYBALLMN Hay4HU Npobnemu n Teopun — 6 npuroca.

4.2, CbsnasaHe Ha HOBM Knacudukauuu, METOAM Ha uscnegBaHe, HOBU
KOHCTPYKUUK, TEXHOMOrUK, Npenapati U T. H. — 7 npuHoca.

4.3. [onyyaBaHe v fokasBaHe Ha HOBU dakTn - 1 npuHoc.

5. MpeueHka Ha ny6nukauuuTe no AUcepTauuoHHUA Tpyn:

Mo AucepraunoHHus Tpya ca npepcraseHu 3 nyorivkaumm uHOekcupanum B
CBETOBHUTe 6a3u faHHu Scopus u Web of Science,. My6nurysanu ca B cbasTopcTBO,
Kato Mar. uHxX. KMBo Wotos e nbpeuM aBTop. OTNMYH40 BheyaTneHue npasu
UWTMPaemMocTTa Ha cTaTunTe, KaTo CbrnacHo Scopus ce BUxaaT obwo 8, a B WoS 9
LUUTUpaHus.

Hamupam 3a gocrarbyeH 6posi Ha npefcTaBeHuTe nyonukayum.

6. MHeHusA, npenopbLKU U Genexku

Habniofasa ce n3nonssaHeTo Ha TepMUHa KOMBaiiH, KaTo HErOBOTO 3HAYeHMe He
€ ussicHeHo. [penopbysam asTopa Aa U3NOMN3Ba Camo XapBeCTep.

He Hamupam 3a ocHoBaTeneH npuHOCa, Ye ca UBMEpEeHUM MOLLHOCTUTE Ha
EHepruiiHnTe KomGaiHi BbB OYHKUWUS Ha TOBapHUTE PE3NCTOOMU. BeposTHO, kaTo BCsika
WHXEHEepHa 3ajada uMa CBOWUTE nNpenusBUKATENCTBA, HO OT HanucaHotTo B
AUCEPTALMOHHNA TPy He CTaBa ACHO Aa e Cb3lafeH HOB METO[ Ha U3cnenBaHe.

B 6Gubnuorpacdusta ce 3anucaHu cratum no AUCSPTALUMOHHUAT Tpyn Ha
AoKTopaHTa. Te ca pesynTaT oT paboTarta My, a He Nnpuao6UTo 3HaHuKe.

MNocoveHuTe 3abenexkn He NPOMEHST 3HA4YMMOCTTa Ha UCEPTALMOHHUAT TPyA U
AOCTOMHCTBATa My KaTo TEMaTUYHO U CbABLPXKATENHO 3aBLPLUEH Hay4eH TPYA.

7. 3aknoveHue:

B pesyntaT Ha 3anosHaBaHETO MU C AUCEPTALMOHHUSA TpyA W marepuanute no
HEero, u3nbnHeHata oOpasoBaTenHa LUen Ha [OKTOpaHTypaTa W W3WCKBaHMSTa Ha
3akoHa 3a pa3sBUTUETO Ha akageMUYHUsA CbCTaB B Penybnuka Bbnrapus, MNpasunHuka
3a npunaraHeTo My u lNpaBunHuka sa ycnosusTa U peaa 3a npuaobusaHe Ha Hay4HM
cteneHn B TY-Codusi, akTyanHocTTa U 3HAYUMOCTTA Ha MNOCTUrHATUTe
Hay4YHOMPUITOXHW U NPUNOXHU NpUHOCHK, C yOeaeHOCT AaBaM NonoXuTenHa oueHka Ha
AucepTaunoHHaTa paboTa. 3aToBa npegnaram Ha HayuHoTo >Kypu, fa npucbau Ha Mar.
uik. WMo WMotos WMoToB obpasoBartenHata u Hay4He cTeneH ,[QoKTop” no
npoecuoHanHo Hanpasnerne 5.1 MalMHHO WHXEHEPCTEO, Hay4yHa cneuuanHocT
,JEOPUA Ha MEXaAHU3MUTE, MALLMHUTE U aBTOMaTUYHUTE NUHUK.

OATA: PELLEH3EHT:
08.12.2025 . (aou. a-p uHxX. Asop CodpoHos)



STATEMENT
Issertation work for acquiring the educational and scientific degree

\ cDoctor'7sgiéntific degree "Doctor of Sciences"

Topic of the dissertation thesis: Modeling and Investigation of Energy Conversion
Systems Based on Shape Memory Alloys

Member of the scientific jury: Assoc. Prof. Dr. Eng. Yavor Sofronov

1. Relevance of the problem developed in the dissertation thesis in scientific
and applied scientific terms.

The problem presented in the dissertation thesis focuses on the modeling and
Investigation of thermomechanical and thermoelectric systems that utilize phase
transformations in shape memory alloys (SMA) for converting thermal energy into
mechanical or electrical energy. This topic is relevant due to the growing global need
for sustainable energy sources. In terms of applied science, the relevance of the
dissertation thesis is linked to the practical application of SMA in energy harvesters

(micro-electro-mechanical devices for energy harvesting), sensors, actuators, and
resonators.

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

The presented materials related to the dissertation thesis prove that the doctoral
student is aware of the current state of the problem. The literature review conducted,
with a volume of 186 sources, is sufficient in scope. The information is adequately
analyzed, which is reflected in the argued conclusions presented. The knowledge of the
state of the problem and the creative interpretation of the literary material support the
formulation of the dissertation's goal regarding the necessity to create, investigate, and
model energy conversion systems, where the main role is played by the phase
crystallographic structural transformations in shape memory alloys.

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

The selected research methodology in the dissertation thesis of M.Sc. Eng. Ivo
Yotov Yotov fully corresponds to the set goal and tasks, as the applications of SMA,
their modeling, and the synthesis of energy conversion devices have been studied. A
scheme of a thermomechanical oscillator, a vibrating harvester with PVDF cantilevers.
which is further developed with magnetic regulation, has been investigated. A
mathematical model of the dynamics based on Lagrange equations has been
developed. The elastic and temperature deformations in SMA, deformations in
piezoelectric elements (PVDF), magnetic forces, and thermal fields have been studied.
The models have been numerically simulated to predict the behavior of the systems,
taking into account factors introducing nonlinearity into the system, such as hysteresis
and oscillations in two perpendicular directions. Experimental setups have been
developed, on which investigations have been conducted, and the results from the
experimental data have been compared with the simulation data, achieving a high
degree of coincidence.



4. Scientific and/or applied scientific contributions of the dissertation thesis:

| accept the definitions, classifications, approaches, and engineering solutions
used by the author as relevant to the tasks set in the dissertation thesis. 4.1. Proving
with new means essential new aspects in existing scientific problems and theories — 6
contributions. 4.2. Creation of new classifications, research methods. new

constructions, technologies, preparations, etc. — 7 contributions. 4.3. Obtaining and
proving new facts — 1 contribution.

5. Assessment of the publications on the dissertation thesis:

On the dissertation thesis, 3 publications indexed in the global databases Scopus
and Web of Science are presented. They are published in co-authorship, with M.Sc,
Eng. Ivo Yotov as the first author. The citability of the articles makes an excellent
impression, as according to Scopus, there are a total of 8 citations, and in WoS, 9
citations. | find the number of presented publications sufficient.

6. Opinions, recommendations, and notes

The use of the term "combine" is observed, and its meaning is not clarified. |
recommend that the author use only "harvester." | do not find the contribution that the
powers of the energy combines are measured as a function of the load resistors to be
well-founded. Probably, like any engineering task, it has its challenges, but from what
is written in the dissertation thesis, it is not clear that a new research method has been
created. In the bibliography, articles from the doctoral student's dissertation thesis are
listed. They are the result of his thesis, not acquired knowledge. The noted remarks do
not change the significance of the dissertation thesis and its merits as a thematically
and substantively completed scientific work.

7. Conclusion:

As a result of my acquaintance with the dissertation thesis and the materials on it,
the fulfilled educational goal of the doctoral studies and the requirements of the Law on
the Development of Academic Staff in the Republic of Bulgaria, the Regulation for its
application, and the Regulation on the conditions and procedure for acquiring scientific
degrees at TU-Sofia, the relevance and significance of the achieved applied scientific
and practical contributions, | confidently give a positive assessment of the dissertation
thesis. Therefore, | propose to the Scientific Jury to award M.Sc. Eng. Ivo Yotov Yotov
the educational and scientific degree "Doctor" in professional field 5.1 Mechanical
Engineering, scientific specialty "Theory of Mechanisms, Machines, and Automatic
Lines."
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