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CTAHOBWUWLWE

BbpXY ANCEPTAaLMOHEH TPy 3a NpuaobmBaHe Ha
obpa3oBaTefniHa 1 Hay4yHa cTeneH ,LoKTop”

TemMa Ha AucepTauMoHHUA TpyA: ,MogenupaHe U M3cnegBaHe Ha CUCTEMU 3a
NnpeobpasyBaHe Ha eHeprug, 6asrpaHy Ha cnaBu ¢ NameT Ha dopmaTa”

HneH Ha HAYYHOTO XXYypWU: Npod. OH. MHX. PoceH Mutpes

1. AKTYanHoOCT Ha pa3paboTBaHuUa npoébnem

Temara 3a NpeobpasyBaHe Ha eHeprua Ypes crasBum ¢ nameT Ha dopmaTa (CMND) u
KOMBOVHMPaHN TEePMOMEXaHUYHW, MUE30ENEKTPUYHU M MArHUTHWM MEeXaHM3IMKN €
aKTyaslHa KaKTO B Hay4deH, Taka W B Hay4YHONPUNOXeH acnekTt. HacrtoawuTte
TeHOAeHUMUN KbM aBTOHOMHU @HEePrmmHU U3ITOUYHULIU, HUCKOEHEPTUMHU ceH3opU U loT
CUCTEMU U3UCKBAT HOBU pPeLleH s 3a 0OBUB Ha eHepPrma OT HUCKOUHTEH3UBHU cpeau.
CMN®d maTtepuanute, nopagu cneunduuHmnTe Ch XUCTEPE3UCHU, TEPMOMEXaHUYHN U
CTPYKTYPHM CBOMCTBA, MO3BONABAT pPa3paboTBaHETO HA KOMMAKTHU U edeKTUBHU
eHeprumHn xapBecTtepu. B To3m KOHTEKCT MOoCcTaBeHUTe B AucepTaumarta 3agadum —
MOOEeNnpaHe, KOHCTPpYMpaHe, eKCNepUMEHTanHO mn3cnenBaHe M onTMMmM3aumna — ca
aKTYanHW 1 OTroBapsAT Ha HMBOTO Ha CbBPEMEHHUTE pa3paboTkm B obnacTtra.

2. CTeneH Ha No3HaBaHe Ha CbCTOSAHUETO Ha ripob6nemMa U TBopUYecKa

UMHTepnpeTauusa Ha NMuTepaTtypHuUua Matepuan

B AucepTauMoHHWMSE Tpyd € BK/AYEeH obwupeH nutepatypeH ob3op ¢ 186
N3TOYHUKA. ABTOPBT AEMOHCTPUPa 006PpO NO3HABaHE Ka<To Ha KacuyecKuTe, Taka U
Ha CbBpPeMeHHUTe U3cnegBaHWa B 06/1acTTa Ha TEPMOMEXaHUYHUTE ocumnaTopwu,
MUE30eNeKTPUUYHUTE EHEePrMMHU XapBecCcTepU, XUCTEPE3UCHOTO MoaermpaHe U

npunoxexHuata Ha CMN®. ToBa NOKa3Ba, Ye aBTOPbLT Ce OpUeHTUPa A06pe B Hay4YHOTO
none u npepgsara agekBaTtHa nHTepnpeTauma Ha M3nons3saHuTe Nnogxoau.

3. CboTBeTCTBME HA U3bpaHaTa MeTOAUKA Ha vi3cnegBaHe c uenurte m

3agayuunTe Ha agucepTaulmMoHHUA TpyAa

ABTOPDBT M3MON3Ba MaTeMaTUYeCKO MofefimpaHe Kato OCHOBEH WMHCTPYMEHT 33
ornucaHue Ha OUHAMUYHUTE TMpoLecu B pasrnexgaHute YCTpoucTBa. [epMo-
MexXaHN4YHUTEe, NnelsoeneKTpuvyHmnTe U MarHUTHUTE B3aVIMO,ELel71CTBVIS:I Ca npeacraBeHu
NOCPEenCTBOM CBbP3aHU HeENUHENHN andepeHLumanHu ypasHeHUa, GopMynmpaHin no
NarpaHx Il pen. MoaxoQbT € KOPEKTEH W CbOTBETCTBA Ha MOCTaBeHUTe 3adadu.
pGByﬂTaTMTe OT UMCcneHumTe Moaes/inm Ca CbNnocCcTaBeHUM C eKcrnepumMeHTarilH OaHHW,
KaTo e Hanuue [obpo cbBrageHune. MeTtogukarta e CcbobpaseHa C PpusmnyeckaTa
npupoaa Ha npoLuecuTe U No3BoOABa KOTMYECTBEHO M3Ce[BaHe Ha BINAHMETO Ha
reoMeTpUYHK, MaTepuanHu n pPaboTHM nNapaMeTpu. ToBa MNOKasBa BbTPELWHA
flormMyecka nocnenoBaTenHOCT MexXkay Les, MeToan 1 pesynTtaTu.

4. Hay4yHU U Hay4YHO-MPWUJTOXXHU MPUHOCHU

B aucepTtaumaTta ca opMynmpaHu pesyntaty C Hay4HOMPUNIOXeH U MPUIoXKeH
xapakTep. HaydyHOo-NpUNoOXHUTE MPUHOCU BKTHOYBAT.

— Pa3paboTBaHe M KOHCTpyMpaHe Ha HOBW TepMOMEXaHW4YHK OCLMIaToOpK CbC
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- PaspaboTBaHe Ha HOBU MaTeMaTUYeCKU MOASIM Ha TepMOMexaHUUHU
ocumnatopu cbe CMNd, oTYUTALLN XUCTEPEIUCHM 3aBUCUMOCTU U TEMNEpPaTyPHM
noneTa;

- MopgenunpaHe Ha KOMBUHUPaHW CMNd-nmne3o u CMdO-MarHUTHU CTPYKTYPWU C
aHaIN3 Ha YECTOTHM HACTPOWUKN N EHEPTNNHK XapPaKTEPUCTUKMN.

[MPUNOXXHUTE MPUHOCK Ce U3Pa3aBaT B:

- PeanusnpaHe Ha paboTelwm eKcrnepuMeHTanHU MakKeTu U N3MepBaTenHu
CUCTEMU Ha TEPMOMEXaHUYHWM OCLIUIaTOPWU;

— [HemMoHcTpupaHe Ha MarHUTHO perynmvpaHe He COB6CTBEeHUTEe YecToTu U
nogobpaBaHe Ha NPOU3BOAUTENTHOCTTA.

[lpremMaM npuHocmTe BbB BMAOAQ, B KOMUTO ca GopMynuMpaHn B aucepTaumaTa. Te
MoraT ga 6baaT knacuduumpaHu B cnegHute rpynu: 1) LlokasBaHe ¢ HOBU cpencrTBa
Ha CblLEeCTBEeHW HOBW CTPaHW B CbLUECTBYBALLUM Haydyku npobnemMum mu teopuu; 2)
Cb3gaBaHe Ha HOBM KnacudmMKaumm, METOAM Ha U3CNeaBaHe, HOBU KOHCTPYKLUMK: 3)
[Tony4yaBaHe Ha NOTBbPAUTENHU DaKTU.

5. MNpeueHKa Ha Ny6nukKauuuTe rno gucepraumsita

ABTOPDBT MMa AocTaTb4yeH bpon nybnukaunm (3 6p.), BCUYKM B M3OaHMS C MMMAKT-
dakTop. MNybnnkaumumTe oTpasaBaT OCHOBHUTE pPe3ynTaT OT AUCePTaLMOHHMSA TPYyA.
Hanunue e Bngmm Hay4€eH nporpec n aktTMBHO y4acCThe B MeXxXayHapoaHaTta Hay4dHaTa
O6LWHOCT. NMybnukaummTe oTroBapaT Ha U3MCKBaAHUATA 38 3aulMTa Ha obpasoBaTenHa
W Hay4YHa cTeneH ,J0OKTOpP". Hanuue ca v neT UuUTMpaHua OT YyrKoecTpaHHM
nacregopartesrnun.

6. MHEeHU SN, NpenopbKU N 6ereXXKun

PaboTaTa e UsanocTHO gobpe CTPYKTypUupaHa v npegcraBnsaBa NOrmMyHoO cBbp3aH
n3cregoBaTtesiCKu1 Tpya. Bbn PeKM TOBa MOIMNaT Aa ce Nnoco4atT HAaKou 3abeneXxKu:

— B TekcTace cpelaT TeXHNYeCKM rpeLluK,

- WmMa TePpMUNHOJTIOTMHHN HETOYHHOCTW.

[locoyeHUTe BeneXxkKm He MPEOMEeHdAT MOoSIoXUTernHarTa O6Ll_l.a OoUeHKa Ha Tpyda.
[TpenopbyBaM Ha aBTOpPa Aa NPOabMKM paboTaTa CU B Ta3M akTyanHa U MHTepecHa 3a
MeXXOyHapoaoHaTa Hay4dHa O6LL1HOCT obnacT Ha HayKaTa.

3akKn4vyeHue

[MpencraBeHUAT AncepTauMoHeH TPYA CbabpXKa OpUTrMHaNHU HAYHYHO-MPUNOXHN U
NPUNOXKHU MPUHOCK, MONy4YeHU 4Ype3 KOPEKTHO MopesiMpaHe, eKcriepuMeHTanHa
paboTa M aHannTuyeH noaxod. Aunceprtaumnarta otrosapa +a 3PACPBE, MNIMN3PACPB 1 Ha
nanckBaHmarta Ha MNMYPIMHC B TY-Codugd. lNpepnaraMm Ha yBakaeéMMUTE YNeHOBE Ha
HaYy4YHOTO XXYpUu Aa 6bae npucbaeHa o6pasoBaTesniHaTa U Hay4YHa cTeneH ,,JOoKTop*
Ha Mar. uHXX. UBo WMotoB WMoToB no Hay4yHa chneuunanHoct ,Teopusa Ha
MeXaHU3MUTe, MAaLUUHUTE U aBTOMaAaTUYHUTEe nuHUU* B8 npodpecuoHaAHO
HanpaBaeHue 5.1 MawuHHO uH)XkeHepcmBo.

HaTa: 05.12.2025 YNeH Ha MYDUTO: wismsuimiearsaumtainan
Npo®d. AH MHX. POCeEH MUTPEB



OPINION

on a dissertation for the acquisition of
educational and scientific degree "doctor"

Author of the dissertation: MSc. Eng. Ivo Yotov Yotov

Title of the dissertation: "Modeling and research of energy conversion systems based
on shape memory alloys"

Member of the scientific jury: Prof. Dr. Eng. Rosen Mitrev

1. Relevance of the problem being developed

The topic of energy conversion using shape memory alloys (SMAs) and combined
thermomechanical, piezoelectric and magnetic mechanisms is relevant both in
scientific and applied science. Current trends towards autonomous energy sources,
low-energy sensors and IoT systems require new solutions for energy extraction from
low-intensity environments. SMA materials, due to their specific hysteresis,
thermomechanical and structural properties, allow the development of compact and
efficient energy harvesters. In this context, the tasks set in the dissertation — modeling,
construction, experimental research and optimization — are relevant and correspond
to the level of modern developments in the field.

2. Degree of knowledge of the state of the art and creative

interpretation of the literary material

The dissertation includes an extensive literature review with 186 sources. The author
demonstrates a good knowledge of both classical and contemporary research in the
field of thermomechanical oscillators, piezoelectric energy harvesters, hysteresis
modeling and applications of SMA. This shows that the author is well-versed in the
scientific field and offers an adequate interpretation of the approaches used.

3. Compliance of the chosen research methodology with the goals and

objectives of the dissertation work

The author uses mathematical modeling as the main tool for describing the
dynamic processes in the devices under consideration. The thermo-mechanical,
piezoelectric and magnetic interactions are represented by coupled nonlinear
differential equations formulated according to Lagrange [I"® kind. The approach is
correct and corresponds to the tasks set. The results of the numerical models are
compared with experimental data, and there is a good match. The methodology is
consistent with the physical nature of the processes and allows for a quantitative
study of the influence of geometric, material and operating parameters. This shows
an internal logical consistency between the goal, methods and results.

4, Scientific and scientific-applied contributions
The dissertation formulates results of a scientific-applied and applied nature. The
scientific-applied and applied contributions include:
— Development and construction of new thermomechanical oscillators with SMA;
— Development of new mathematical models of thermomechanical oscillators
with SMA, taking into account hysteresis dependences and temperature fields;
- Modeling of combined SMA- piezo and SMA-magnetic structures with analysis

of frequency tuning and energy characteristics.



Applied contributions are expressed in:
— Implementation of working experimental models and measurement systems of
thermomechanical oscillators :
- Demonstration of magnetic regulation of natural frequencies and
improvement of performance.
| accept the contributions as formulated in the dissertation. They can be classified
Into the following groups: 1) Proving with new means of essential new sides in existing
scientific problems and theories; 2) Creation of new classifications, research methods,
new constructions; 3) Obtaining confirmatory facts.

5. Assessment of dissertation publications

The author has a sufficient number of publications (3), all in journals with an iImpact
factor. The publications reflect the main results of the dissertation work. There is
visible scientific progress and active participation in the international scientific
community. The publications meet the requirements for the defense of the
educational and scientific degree "doctor". There are also five citations by foreign
researchers.

6. Opinions, recommendations and notes

The work is overall well-structured and represents a logically connected research
work. However, some remarks can be made:

— There are technical errors in the text;

— There are terminological inaccuracies.
The above remarks do not change the positive overa | assessment of the work. |
recommend that the author continue his work in this relevant and interesting field of

science for the international scientific community.

Conclusion

The presented dissertation work contains original scientific-applied and applied
contributions, obtained through correct modeling, experimental work and analytical
approach. The dissertation complies with the ZRASRB, PPZRASRB and the
requirements of PURPNS at TU-Sofia. | propose to the esteemed members of the
scientific jury to award the educational and scientific degree "Philosophy doctor"
to MSc. Eng. Ivo Yotov Yotov in the scientific specialty " Theory on mechanisms,
machines and automatic lines " in professional field 5.1 Mechanical Engineering.

Date; 05.12.2025 NN RBEI=1 1 =) =] pAeRn——————
Prof. Dr. Eng. Rosen Mitrev



