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1. AncepTauMOHHMAT Tpya € nocseTeH Ha eauH akTyaneH B
NOCNeAHO Bpeme npobnem, a MMEHHO Cb3faBaHe Ha xapBecTepu Ha
eneKkTpu4yecka eHeprus BUOHO OT MHOMXEeCTBOTO nyonukaumm 8
CBETOBHaTa nutepatypa. TpyaAbT NpeactaBs wuscieasanHus B obnacrra
Ha MOAEnuMpaHeTo U CUHTEe3a Ha  eHepro-npeobpasyBalin cucTemu
CbAbpXawun cnnaesu ¢ nameT Ha gopmata / C M @ /. N3noxeHu ca
anropuTMU U METOAMKM 3a MOAENUpaHe , CUMynau1mn 1 3a cb3naBaHe Ha



NO-€PEKTUB, WHTENUIrEeHTHU W YCTOWYMBWU  EHEepruiiHu cuctemu /
XapsecTtepw/.

ﬂonyquM Ca OT [AOKTOopaHTa NMONE3HN UHXEHEepPHU pelleHuna wum
PE3YyNTaTh NoNesHu 3a TexHu4eckarta NPaKTUKa.

KHWXHOTO TANO Ha AucepTaumnoHHMS TPYA € B obeM oT 143 nevyaTHu
CTpaHuUW, pasnpefeneHn B LUECT rnaBv . W3NON3BaHa nuTeparypa
ChAbpXawa 186 nuTepaTypHU W3TOYHUKA, MHOXECTBO durypu,
Tabnmum n emnupuyeH matepuan.

2. [1OKTOpaHTBLT TBOPYECKU € OLeHUN U obpadotun ronsm obem oT
HalaTa n YyxaecTpaHHaTa nuTepatypa no TemartukaTta TpeTupaHa B
AVNCEPTALMOHHUA Tpya. 3a oTbensisBaHe e, Yye 3HaAYUTenHa 4acT oT
U3TOYHMLUTE Ca OT NnocrnefHUTe 4eceT roguHu.

IlntepatypHaTta cnpaBka OeMoHCTpUpa AOCPOTO no3HaBaHe Ha
MatepusTa OT CTpaHa Ha AOKTOpaHTa, KOeTO My € NO3BOMUMO NPAaBUMHO
Aa popmynupa 3agaduTe u LenTa Ha gucepTauuaTa.

3. 3a nocturaHe Ha UenuTe W pellaBaHe Ha 3aJaunTe B Tpyaa
AOKTOPaHTLT € Cb3gan anroputMn U METOAVKUA 3a TEOPETUYHU W
EKCNepUMEHTanHN uscneaBaHWs Ha cucTemu 3a Jobue Ha eHeprus ypes
nsnonssaHe Ha C [1 ®. [lposen e MHOrOOPONHN EKCNEPUMEHTU CbC
CbBpPEMEHHa  anapaTypa, HaTtpynan e MHorobpoeH eMnupuyeH
MaTepuan, KOUTo € aHanuaupan u TBopyeckn e ofobLymn.

ToBa e [ano Bb3MOXHOCT Ha PBLKOBOAMTENWUTE My W [OKTOPAHTHLT
npaBuNHO fa dopMynupat UenTa U 3agaunTte, CbAbpXalu ce B
AMCEPTALMOHHUSA TPYA.

4. BaxHuTe nNOCTUXEHWMA Ha [OKTOpaHTa ca MoAenupaHeTo,
TEOPETUYHUAT aHanNuU3 , EKCNEpUMEHTHLT U BUOpaUroOHHOTO NoBefEeHMNE Ha
enemeHT ot C [1 ® |, oTyMTall XUCTEPE3UCHUTE My CBOWCTBa Npw
Temnepatypu ot /0 rpagyca Llensun 3a nonyyaeaHe Ha enekTpuyecka

MOLLHOCT OT oKono 3.6 Munueara.

EaoHa oT nybnvkauuute Ha [OKTOpaHTa € npeanoXeHa 3a TBopYecka
Harpaga oT HaydHusa Bopg Ha CnucaHueTto. ToBa € HanbAHO NOrMYHO

cnef kato CbaBTOpPW Ca ABama NPOtECOPU U eAVH OOLEHT.

5. OCHOBHM HayYHO-NPUIMOXHU U NPUNOXHU NPUHOCH:
B  [JoKa3BaHe C HOBW CpeAcTBa Ha CbLECTBEHW HOBM CTPaHW Ha
N3BECTHWN HAY4YHWN Teopun 1 npobnemu:



- B NpeanoxeHus , eHeprueH kombamnH e gokasaHa Bb3MOXHOCTTA
NOJNIMMEPHUTE KOH30MKU Aa KonupaT aethopMauUunTe Ha HULLIKATA
oT C 1 ® B TOYKkaTa Ha OKayBaHe U enacTUYHaTa NUHUS na ovae
anpokcumupaHa c napatona.

- [AOKa3aHa e e(eKTUBHOCTTa Ha 3aMsHaTa Ha TeMnepaTypHoOTO
none c noTeHuuanHo Takosa.

- AEMOHCTpUpaH € camo-Bb30yxaall ce xapMoHUYeH TepMo-
MEXaHU4YeH ocumnaTop ce 3agBuMxXBa OT U3TCOYHUK C NOCTOSAHHA
Temneparypa.

B cb3gaBaHe Ha HOBM KnacuuKaunm, METOAMN, HOBU KOHCTPYKLMM,
CXeMU, TEXHOMNOrnN 1 4p.:

- Cb3[afeHun ca OpUrMHanHu onUTHU NOCTAHOBKW U CTEHOOBE 33
MeXaHW4YHN BUOpaTopu reHepupaLuy NPOMEHNUBO eneKkTPUYEeCcKo
HanpexeHne CbC CbOTBETHUTE MOLLHOCTHU XapaKTepUCTUKN.

- Cb34ajeHu ca HOBa KOHCTPYKUUA HA TEPMO-MexaHUYeH

- OCLUMMATOp U CLOTBETHO eHeprueH kombaiH npeobpasyealy
TpenTeHuaTa Ha HUWkaTta ot C [1 @ B enekTpuyecku 3apsaa.

- OnpegeneHn ca MOLHOCTHUTE XapaKTEPUCTUKN HA EHEPrUNHUSA
koMBaH BbB PYHKUMA OT TOBAPHUTE CbNPOTUBMIEHUS.

6. lNpoBegeHUTe OT LOKTOpaHTa MHOrOOPOWHN EKCNEPUMEHTH,
roneMmaT Habop OT eMNUPUYHK JaHHW, KAaKTO U Cb3ganeHuTe
METOANKN KaTEropn4YHO roBOPAT, Y€ TPYABLT U HEFOBUTE NPUHOCK Cca
TMYHO Eeno Ha OOKTOopaHTa.

7. Mo aucepTtaunMoOHHUA TpyAa ca nybnukysaHU cOLLO TPU KONEKTUBHW
Hay4HW nybnukauun B NPECTMXHU U3faHna / eaHa C TpumMa aBTopwU
N ABe C YeTupuma Takua/. Te ca untupaHu obilo oT netuma
YyXXOECTPaHHU un3cnenoBaTenn, KOETO roBOpU 3a TAXHATa
3HA4YUMOCT U NPUNOXKUMOCT.

8. Mo cBoATa CBLIWHOCT TPYALT NPeacTasnsea €Ho 3aabnboyeHo
TEOPETUKO-EKCNEPUMEHTANHO U MHOrO akTyanHo u3cnensaHe Ha
Bb3MOXHOCTUTE 3a peariHo U3non3BaHe B NpaKTukaTa Ha cnnasuTe
C NamMeT Ha hopmaTa 3a reHepupaHe Ha enekTpu4ecka eHeprua c
MHOIO Marnka MOLWHOCT. YacT oT pa3paboTeHnTe CTeHAOBE Ha
XapBecTepu OT pasnuyeH Tun ycnewuHo morat [,a Ce U3Non3Bar 3a
obyyeHne Ha CTyAeHTU-MarncTpu U AOKTOPaHT!.

9. Usnarta noKyMeHTauus, NnpeacraBeHa 3a 3aluTta Ha
aucepTaLUoHHUA TpyA e U3roTBeHa B CboTBETCTBUE C [1paBunaTta u
3PAC. AeTopedepaTbT OTpassiBa A4OCTaTb4YHO MbMHO
CbAbPXKAHWETO, OCHOBHUTE pe3ynTaTt U NPUHOCHU MOMEHTU, 3a
KOETO CbM NpefcTaBuN MHEHUE 3a OTNeYaTBaHETO My.



A

B OCHOBHM nuHWM npuemam cnpaBkaTa 3a NOCTUXEHUSTA "
NPUHOCUTE Ha Mar .uHX. UBo UoToB.

10. 3abenexku u npenopubku:

- OCHOBHaTa Mu 3abenexka e nuncaTta Ha camMocTosTeNnHa
nybnukaums Ha JOKTopaHTa no TemaTa Ha LUCepTaunoHHus Tpya;
TA C€ OTHacsA He 3a JoKTopaHTa a No-CKopo 3a gBamaTa My

. pbKOBOAUTENMN;

- TPYABT B KA4ECTBEHO OTHOLUEHUWE B CPaBHEHUE C ApYrY
ANCEPTaLMOHHU TpyAoOBe 3a chllaTa CTeneH BbB hakynTteTa ce
OTNN4aBa 3HAYUTENHO B NOMNOXUTENEH CMUCHN: pesyntaTtute ot
HEro MoraTt Aa HaMepaT NPUNoXeHUe B peaku cryyam nopagu
MHOTO HUCKaTa enekTpu4yecka MOLHOCT B CpaBHEHWE C MaKpO
PasMepuTe Ha HulKkaTa nspaboteHa ot C N ® n obenyxsawaTa s
NHpacTpyKTypa.

- B npuHocute 6.1.3 1 6.1.4 ce TBLPAM 3a 2OPMIr’MHanHn" cteHgoee
W CUCTEMa, a B JUcCepTaLMaTa HAMa naTeHTW WY NONe3Hu
MOAENWN , UK NOHE 3asaBKW. ( Ha NeTHaZeceT MecTa B TeKeTa ce
ynotpebasa gymarta ,opuruHanHu )n

- HE Ca u3nonsBaHn CbBPEMEHHN anropuTMn U MeToau 3a
,00paboTka“ Ha ekcnepuMeHTanHu gaHHM.

SAKINIOYEHWE

3anosHaBaiiku ce CbC CbAbPXKAHWETO Ha ANCEPTALMATA | C
Hay4YHO-NPUNOXHUTE , NPUNOXHW MPUHOCK U NCNYYEHUTE pesynTaTy,
BCEKU He npeaybeneH yutaten 6u BUASN 3HAFUATA U
Bb3MOXHOCTUTE Ha HENHUS aBTop.

OcHoBaBalikv ce Ha rope-crnoMeHaToTO Cu NO3BONsABaM Aa
npenopbyam Ha lMountaemoTo HayuHo Xypu, npeanoxeHo or
PakynteTa no UHayctpnantu TexHOMorum u yrebpaeHo ot PekTopa
Ha T Y — Cocusa, aa npucbam Ha Mar. UHx .Meo MoTos NoToRB
obpasoBarenHarta u Hay4yHa cTeneH

OJOKTOP.
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Machines and Automatic Lines

1 The dissertation is dedicated to a recent topical problem, namely the
creation of electrical energy harvesters as evidenced by the numerous
publications in the world literature..

The work presents research in the field of modeling and synthesis
of energy conversion systems containing shape memory alloys( A M
F).Algorithms and methodologies for modeling, simulations for creating
more efficient, intelligent and sustainable energy systems are presented..

The doctoral student has obtained useful engineering solutions and
results for technical practice



The presented dissertation has a volume of 143 A-4 pages, is
illustrated with many figures , includes an introduction, 5 chapters for
solving the main tasks of the dissertation, a list of key contributions, a list
of dissertation’s publications and 186 literature sources, as well as an
abundance of empirical material.

2. The doctoral student has creatively valuated and processed a large
volume of and our and foreign scientific literature in the field of the
dissertation topic. It is worth noting a significant part of the sources are in
English and are from the last ten years.

The literature review demonstrates a good knowledge of the subject by
the doctoral student, which allowed him to correctly formulate the tasks
and purpose of the dissertation. To achieve the goals and solve the tasks
in the work, he has created algorithms and technologies for theoretical
and experimental research of systems for generating electrical energy .

3. To achieve the goal and solve the problems -- the doctoral student
has created algorithms and technologies for theoretical and experimental
research of systems for generating electrical energy using shape memory
alloys (A M F ) He has conducted numerous experiments with modern

equipment. He has accumulated a large volume of empirical material ,
which he has a analyzed and creatively evaluated and summarized. This
enabled his supervisors and, doctoral student to correctly formulate the

goal and objectives contained in the dissertation.

4. The important achievements of the work are the modeling , theoretical
analysis , experiment and vibratory situations of element with A M F,
taking into account its hysteresis properties at temgeratures of 70 degrees
Celsius to obtain an electrical power of about 3.6 milli-watts.

One of the doctoral student’s publications was proposed for the creative
award by the Scientific Board of the Journal in which it was published.
This is completely logical, since the co-authors are two professors and
one associate professor.

5. Main scientific and applied and applied contritutions:

- prdving with new means of significant new aspects of existing scientific
theories and problems:

--- inthe proposed-, energy harvester , the possibility of polymer
cantilevers to copy the deformations of the A M F thread at the



suspension point and elastic line to be apprdximated by a parabola has
been .proven.

--- the effectiveness of replacing the temperature field with a potential
one has been proven.

--- a self-exiting thermos-mechanical oscillator driven by temperature
source has been demonstrated.

B Creation of new designs, classifications, methods, schemes,
technologies, etc.:

B --- original experimental setups and stands of mechanical vibrators
generating alternating electric voltage with the corresponding power
characteristics have been created.

B - anew thermo-mechanical oscillator design and accordingly an
energy harvester were created, converting the oscillations of the A M
F filament into an electric charge.

m - the power characteristics of the energy harvester were determined
as a function of the load resistances.

6. The numerous experiments conducted by the doctoral student, the
large set of empirical data, as well as the created methodologies
categorically indicate that the work is his personal work.

7. A total of three collective scientific publications have been published
on the dissertation in prestigious Journals ( one with three authors and
two with four authors ). They have been cited by a total of five foreign
researches, which speaks of their significance and applicability.

8.In essence, the work represents an in-depth theoretical-experimental
and very current study of the possibilities for real use in practice of shape
memory alloys for generating electrical energy with very low power. Some
of the developed harvester stands of different types can be successfully
used for training master’s and doctoral students.

9. All documentation submitted for the defense of the dissertation has
been prepared in accordance with the rules and ZR A S. The
Dissertation abstract sufficiently fully reflects the content, main results and
contributions, for which | have presented an opinion regarding its printing.

In géneral, | accept the report on the achievements and contributions of
Mag. Eng. Ivo Yotov.

10. Remarcs and Recommendations:



- my main remark is the lack of an indepehdent publication by the
doctoral student on the topic of the dissertation: it does not concern him,
but rather his two supervisors.

- the work, when compared in quality with other dissertations for the
same degree at the faculty, differs significantly in a positive sense , its
results can be applied in rare cases due to the very low electrical power
compared to the meso or macro dimensions of the filament made by the
A M F and its servicing infrastructure.

_in contributions 6.13 and 6.14 it is claimed about original stands and
systems, and in the dissertation there are no patents or utility models, or
at least applications ( in 15 places in the work the word , original , Is
used.

- modern algorithms and methods for processing experimental data
were not used.

CONCLUSION

Having familiarized himself with the content of the dissertation, the
scientific-applied, applied contributions and the obtained results, every
unbiased reader would be convinced of the knowledge and capabilities of

its author.

Based on the above- mentioned, | allow myself to recommend to the
Honorable Jury, proposed by the Faculty of Industrial Technologies
and approved by the Rector of Technical University-Sofia, to award to
Mag .Eng. Ivo Yotov Yotov the Educational and Scientific Degree

DOCTOR
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