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[lpodpecuoHanHo HanpaeneHue:5.1 MawmMHHO
UHXeHepCcTBO

HayyHa CneunanHocTt: Teopus Ha MexaHusmure ,
MawunHuTe U

ABToMmatTuuHure JinHun

1. AucepTauMOHHUAT TPy € NOCBETEH Ha €4HO MHOro
aKTyanHo B NocnegHo BpemMe Hay4YyHO HanpasneHue , Kato



Cb3JaBaHe Ha eHepruiHu xapBecTepu usrpageHu Ha 6asarTa

Ha cnnasu c nameT Ha oopmaTta. 1o € NOTBLPAEHO OT
NnonyyYeHuTe OT aBTopa MHOXXECTBO OPUTrMHanNHM

UH)XEHEPHWN MOOEenu U TEOPETUYHU U eKCNEPUMEHTAaNHN
pe3yntatu. ABTOPBLT € YTBBPAEH Y4YeH U AbNro-rogulleH
npenogasaren B obnactra Ha MUKPO eNeKTPOHHUTE
mexaHn4Hu cuctemmn ( MEMC ), usBecTteH y Hac un yyxbuHa.

2. [JOKTOpPAHTBLT TBOPYECKU € oueHun n obpabotnn 146
nuTepaTypHU U3TOYHUKA Ha aHIMUACKU e3UK U ABa Ha
pycku. 3a oTbenasBaHe € 4ye , NOBEYETO OT TAX ca OT
nocnegHuTe neT roguHu.

BucokaTta kBanudukaumsa Ha konerata ToaopoB U
BENTMKONENHOTO No3HaBaHe Ha pa3paboTeaHuTe Npobnemwu
ca My ganv Bb3MOXXHOCT MHOIO TOYHO U Npeun3Ho ga
copmMmynupa LenTa un 3agadute CbAbpXallu ce B
oucepTauuoHHUA TpyAa.

3. 3a noTBbpXKAABaHe Ha TEOPETUYHUTE pesynTaTtn U
NnocTUraHe Ha LenTta nocrtaBeHa B Tpyada OOKTOPaAHTLT €
npoBest MHOrobpoOUHU eKCnepuMeHTH

4. Hau- clecTBeHUTe pe3ynTaTtu ca B obnacTtra Ha
MOJEeNnupaHe Ha TepMO-efieKTPO-MeXaHV4YHUTE CUCTEMMU,
TPENTEHUA U YCTONYMBOCT HA CUCTEMU C obpaTHa Bpb3Ka,
MOAEenn Ha eHepruiHn KombanHu, ooLLMPHK
ekcnepumeHTanHu uscneaBaHus BbpXy Cb3gadeHn oT
aBTOpa pasnUYHU xapBecTepu N CbOTBETHaTa Banuaauus.

5. OCHOBHM Hay4YHU , HAYUYHO-NIPUITOXHU U NMPUITOXHU
NPUHOCM:

Cbu3maBaHe Ha HOBa TEOPUA UK XUnoTesa - cnopen
peueH3eHTa HAMa , NpegcTtaeBeHu Ca AEBe TpuBualiHu

TBbPAEHWUA 1 NopeauLa oT MaTeMaTU4eCcKn TEoOpeEMU.

[loka3BaHe ¢ HOBU CpeACTBa Ha ChlUeCTBEHU HOBU

CTPaHW Ha U3BECTHU Hay4HWU TEOPUU U NPodNemu :
- NPeAnoXHW U BanuaupaHu ca OpUrAHanHu AUHamn4Hu

MOJenu 3a onucaHue Ha NoBeAeHWETo Ha TePMO-



€nacTU4HU enemMeHTW OT CnNaBu C NameT Ha hopmaTa
B CTALMOHaPHU 1 NPeXoAHN BUBPALIMOHHN PEXUMM:

- MOCPEACTBOM ypaBHeHUsTa Ha JlarpaHx ca nsseneHu
yPaBHEHWATa onucBally B3avMHaTa Bpb3ka Mexay

ME@XaHUYHUTE, TOMMUHHUTE U NUEe30eNeKTPUYECKUTE
XapaKTePUCTUKMU;

- [AOKa3aHa € TEOPETUYHO U eKCrePUMEHTAarNHo
Bb3MOXHOCTTa NPWU HANW4YUETO Ha TONSUHA C
NPOMEHNUB TEMNEPATYPEH rpagueHT 3a cb3gaBaHe Ha
XapBecTep Ha enekTpuyecka eHepruss 4pes
N3NON3BaHEeTo Ha cnnaBu C nameT Ha popmaTa;

- [AOKa3aHo e Ye , Npu MoJenupaHeTo Ha XMCTepe3ncH B
cnnaBu C NaMeT Ha popmMaTa € Bb3MOXHO elHa
aHanUTM4YHa popmMa fa ce npunara MHOroKpaTHO KakTo
32 OCHOBEH, Taka U 3a cyb n MMHOPHK TaKkuBea.

- Cb3pnaBaHe Ha HOBU KOHCTPYKLIMU, CXEMM,

Knacudukaumm , Mogenu, TeXHONOrMMU U Npouune:

- Cb3gajeHu ca MeTogum 3a ynpasneHue Ha
eKCNepuMeHTarnHuTe n3cnegBaHna Ype3 CUMYNTaHTHO
nsmepBaHe Ha KpaeH Bpon namepsaHn HU3NYHK
BENUYUHN, KaKTO N TEXHUAT 3annc B pearnHo BpeMe;

- Cb3aajeHu ca pa3HOBUAHOCTU HA EHEPrUHU
XapBecTepu CbC caMo-Bb3Dyxaalluu ce TpenTeHus B
pe3ynTtaTt Ha TONSIMHEH U3TOYHWUK C NOCTOAHHA
TemnepaTtypa CbCTOSAL Ce OT HaKMOHEHU NNe3o-
eNEeKTPUYHN KOH30NU AedhopmMupallm HULLKaTa OT cnnas
C NaMer;

- Cb3[ajeH € xapBeCcTep Ha efnekTpuyecka eHeprus npu
KOUTO HULWLIKaTa OT cnfiae c nameT Ha chopmaTra ce
3arpsiBa oT cTauuoHapHO TeMnepaTypHO none 4ypes
MEXANHEH POTALUNOHEH ENTEMEHT;

[Tony4yaBaHe Ha NOTBLPAUTENTHU (DaKTK:

- EeKCnepumMmeHTarnHo € NoTBbpAeHO TBLPAEHNETO 3a
nponopunoHariHoTo moaesrnunpaHe Ha oCHOBHUTE U nNoA —



XUCTEPE3UCHUTE ABNEHUA NPU CNNABUTE C NaMeT Ha
dopmarTa;

- EeKCNepUMEHTAaNIHO ca BanuaupaHu OpurnHanHuTe
MaTeMaTU4yHn MOLENN 3a onucaHue Ha OWHaMWUYHOTO
noBeaeHne Ha TeEpMO-eNnaCTUHHUTE EJNIEMEHTMW,
CBbCTOALLM Ce OT crnnasu ¢ NnameT Ha hopmMaTa npwu
CTaluMOHapHU NPUHYOEHU U caMo-BE3DyXxaaLlm ce
TPENTEHUS;

- NpeanoXeHu ca opurnHasnHu YUCneHu peLleHnsa Ha
MYNTU-PU3NYHU MOOENN , KOUTO B NOCNeacTBUE ca
NOTBBPAEHN EKCnepuMeHTarsnHo.

6.llpoBeaeHUTE OT AOKTOpPAHTA MHOTOOPOMHU TEOPETUYHN U
eKcnepumMmeHTanHu nscnegBaHua Bbpxy Cb3gaaceHu oT
aBTopa ONMUTHW NOCTAHOBKU U CTEHAOBE, 3allUTEHUTE ABe
AOKTOPCKU auceptaumu n 6 gUNJoMHU NpoekTa 3a
GakanaBpu, PLKOBOAEHWN OT HErO , KaKTO U ronemMusaT Habop
OT EMNUPUYHU JaHHU, KpaCHOPEYNBO FOBOPAT Ye, TPyAbT U
HEeroBuTe NPUHOCK ca NUYHO Aeno Ha koneraTta Topopos. o
MmaTepuanuTe 3a ny6nw4|-|a aliTa ca npeancraBeHun
LWECTAECET U YETUPW HE3ABUCUMM LMTUPaHUA, 3abensasanu
B cBeTOBHaTa 0a3a JaHHW, KOETO roBOpW 3a 3HA4YMMOCTTA Ha
paspaboTkaTa.

7. Mo gucepTauMoOHHUA TPyA ca nNpeacTaBeHn neTtHageceT
KONEeKTUBHW nybnukaumm ¢ UMnNakT pakTop , OT KOUTO YeTupu
C TakbB OT 2.3 Ao 7.3. bpoAT Ha aBTOpPUTE Bapwupa OT ABa A0
wecT. B yetnpu konerata TogopoB € Ha NMbPBO MSACTO.
[peacTaBeHU ca U NeT KONEKTUBHU NaTeHTa, OT KOUTO eAuH
LUNTUPAH 2 NBbTHU.

8. Mo cBosATa CHLWHOCT TEeMaTUKaTa Ha Tpyda € NocBeTeHa Ha
Cb3[aBaHETO Ha AWHAMUYHU Moenu n rabopaTopHU
hM3MYHN cMCTEMW ,0CHOBABAaLLM CE Ha CliaBun C NameT Ha
cdhopmaTa. [leMoHCTpupaHu ,ca Bnopupallin MexaHuyHu



ME30 U MaKpPO CUCTEMU YUATO EHEPrUs ce TpaHchopMmupa B
enekTpuyecka TakaBa Ha 6asaTa Ha cnnaeu ¢ NaMeT Ha

dopmaTa Npu HanuM4yue Ha TeMnepaTypHO NONE C KOHKPETHU
XapaKTepUCTUKM.

9. LsanaTa AOKYMEHTaLMUA No 3awuTaTa Ha gucepTaunoHHUS
Tpyn 3a nony4vyaBaHe Ha HayvHaTa CTeneH AOKTOp Ha
HaykaTa e nsroteseHa no [paBunaTa Ha YHuBepcurteTa.
ABTopedepaTbT HaNbMNHO CbOTBETCTBA HA CbABLPXKAHUETO Ha
AUCepPTaLNOHHUA TPYA, KaKTO U HA CbAbpXXaluTe ce B Hero
Hay4YHU N HAYYHO-MPUMOXXHU NMPUHOCH.

10. 3abenexku v NpenopbKMU:

- KaTo KoHcTaTauus xenas ga otbenexa 6es ga
HamanssaMm AOCTOMHCTBATA Ha TpyAa, 4ye 3a Aa ce
nony4aT HAKOMKO HULLIOXXHW MU BaTn € Heobxoamma
MHOrobpoHa Me30 1 Makpo MHMPPACTPYKTYpa, KOETO Lie

Bb3NPENATCTBA pPeanHoTO NPaKTUYECKO NPUNOXKEHNE B
npakTukaTa.

- He mHoro no6po BnevatneHue npaeu nucarta Ha
camMoCTOsATeNHa nybnukauus.

- Bux cu no3sonun Aa npenopbyYam Ha koneraTta Toaopos
fNa NpoabrXun Aa ce 3aHMMaBa C Hay4Ha paboTa, makap
N BEYE KaTO MEHCUOHEP, 3aLl0TO TOV UMa Bb3MOXXHOCTHU
N HIOX KbM Hesl.

SAKNIOYEHWE

KakTo cnoMeHax no rope nuyHaTta HaykoMeTpus Ha
konerata ToqopoB MHOrOKpaTHO HajBulLaBa HOPMaTUBA
yctaHoseH B [paBunHuka Ha TexHU4eckns YHUBepCcUTeT —



Codusa , kakTo U To3u B 3akoHa 3a PasButue Ha
AkagemunyHua Cocras.

[TozoBaBankn ce Ha NOCTUrHATUTE HayYHU U HAYYHO-
MPUNOXHWU NPUHOCKU, CbAbPXaLlUK ce B AucepTauMoOHHNA Tpya
n nybnukaummuTe cCBbpP3aHU C HEero, KakTo 1 Ha
TPYAONtOONETO U BB3MOXHOCTUTE Ha 4OKTOpaHTa Cu
no3sonsieam ga npeanoxa Ha noyntaemoro HaydHo Xypu,
yTBbpAeHO oT PekTtopa Ha YHuBepcuteTa , ga npucban Ha

[1podp. A-p nHx. Togop Ctounoe Togopos

Hay4yHaTta cTeneH : [lokTop Ha HaykuTe.

2025.12.12 Codus

/ Npodb. aoTH BeHnenuH XXuskos /
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1. The dissertation is dedicated to a very topical scientific
direction, significant results are in the field of modeling of
thermo-electro-mechanical systems, oscillations and
stability of feedback systems, models of energy



harvesters, extensive experimental studies on various

harvesters ,created by the author and their corresponding

validation, shape memory alloys .It is confirmed by the
author’s many original engineering models, theoretical and
experimental results.

. The author has creatively evaluated and processed 146

literary sources in English and two in Russian. It is worth

noting that most of them are from the last five years. The
high qualification of my colleague Todorov and the
excellent knowledge of the problems being developed
have given him the opportunity to very accurately and
precisely formulate the goal and tasks contained in the
dissertation.

. To confirm the theoretically obtained results and achieve

the goal set in the work, numerous experiments have

been conducted.

. The most significant results are in the field of modeling of

thermo-electro-mechanical systems, oscillations and

stability of feedback systems, models of o energy
harvesters, extensive experimental studies on various
harvesters created by the author and their corresponding
validation.

. Basic scientific, scientific - applied and applied

contributions:

B Creation of a new theory or hypothesis — none ( as
such two trivial statements and a series of
mathematical theorems are presented )

B Proving by new means significant new aspects of
known scientific theories and problems:

- Original dynamic models for describing the behavior
of thermos-elastic elements of shape memory alloys
In stationary and transient vibration mo9des have
been proposed and validated;

- Using Lagrange equations the differential equations ,
describing the mutual relationship between the



mechanical, thermal and piezoelectric characteristics
have been derived:;

- The possibility of creating an electrical energy
harvester in the presence of heat with a variable
temperature gradient by using shape memory alloys
has been theoretically and experimentally proven:

- It has been proven that in the modeling of hysteresis
in shape memory alloys, it is possible to apply one
analytical form repeatedly for both the main and sub-
and minor forms.

B Creation of new constructions, schemes .
classifications, models ,technologies , etc.:

- Methods for controlling experimental studies by
simultaneous measurement of a finite number of
physical quantities , as well as their recording in real
time, have been created;

- Varieties of energy harvesters with self-exited
oscillation as a result of a constant temperature heat
source, consisting of inclined piezoelectric cantilevers
that deform the shape memory alloy filament, have
been created;

- An electric energy harvester has been created in
which the filament is heated by stationary
temperature field through an intermediate rotational
element.

B Obtaining confirming facts:

- The statement about the proportional modeling of the
main and sub-hysteresis phenomena in the
considered filaments has been experimentally
confirmed;

- Original mathematical models for describing the
dynamic behavior of thermos-elastic elements in
stationary and self-excited oscillations have been
validated.



6. Conducted by the author’'s numerous theoretical and
experimental setups, stands and two defended
dissertations (PhD), as well as 6 bachelor’s thesis, the
large set of empirical data eloquently speak that the
Dissertation and its contributions are his personal work

In the materials for public defense are presented sixty-
four independent citations, noted in the world data base.
which speaks as the significance of the work.

7. Fifteen collective publications with an Impact Factor have
been presented in the dissertation work, of which four with
IF from 2.3 to 7.3. The number of authors varies from 2 to
six. In four ,colleague Todorov is in first place. Five
collective Patents have been also presented, of which one
Is cited twice.

8. In essence , the subject of the work is dedicated to the
creation of dynamic models and laboratory physical
systems based on shape memory alloys. Vibrating
Mechanical meso and macro systems whose energy is
transformed into electrical energy have been
demonstrated.

9. All documentation on the defense of the work for
obtaining the scientific degree of Doctor of Sciences is
prepared according to the rules of the University, as well
as those of ZR A Z. The abstract adequately reflects the
content of the dissertation and the contributions contained
In it.

10. Notes and Recommendations:

- as a conclusion, | would like to note, without diminishing
the merits of the dissertation ,that to obtain a few
Insignificant milli-wats, a numerous meso and macro
infrastructure is necessary, which will hinder practical
,application in industry:;



- the lack of an independent publication does not make a
very good impression;

- | would take the liberty of recommending to my colleague
Todorov to continue doing scientific work, even though

he is already retired, because he has the capabilities
and flair for it.

CONCLUSION

As | mentioned above, the personal sciento-metrics of
my colleague Todorov many times exceeds the norm
established in the regulations of the Technical University
of Sofia, as well as that in the law on the Development of
the Academic Staff.

Referring to the achieved scientific and scientific-
applied contributions contained in the dissertation work
and the publications related to it, as well as the diligence
and capabilities of the author, | allow myself to propose
to the esteemed Scientific Jury , approved by the Rector
of the University to award Prof .Dr. Todor Stoiliv
Todorov the Scientific Degree of

DOCTOR OF SCIENCIES

Sofia 2025.12.12 REMIEWET: .o ws svvmen
( Prof .DSc. Venelin Stoyanov Jivkov )



