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CTAHOBUWWE
BbpXY ANCEPTALMOHEH TPYA 3a npuaobusaHe Ha obpasoBaTternHa u
Hay4Ha cTeneH ,40KTop”

ABTOp Ha AucepTauMoHHUA TPYA: mar. uHX. Xpucto Tolwikos Heper

Tema Ha puceptauvoHHus Tpya: ,MogenupaHe u u3cnepBaHe Ha aganTUBEH
BeTporeHepartop”

YneH Ha Hay4HOTO Xypu: gou. 4-p uHX. M'eopru Neoprnes Komutos

1. AKTyanHocT Ha pa3paboTBaHUs B AUCepPTaLUMOHHUA Tpya npoGnem B
Hay4YHO M Hay4YHONPUITOXXKHO OTHOLUEHHeE.

HacTtoswara guceprtaumsi € HacovyeHa KbMm paspaboTBaHe M M3NUTBaHE Ha
aflanTMBeH BeTporeHepartop. B aucepraumsTa ce TpeTupaT OCHOBHWUTE npobremu,
CBbpP3aHM C HUCKaTa eqPEeKTMBHOCT Ha BeTporeHepaTopute. HanpaseH € 0030p Ha
BMOOBETE BEPTUKAIHO U XOPWU3OHTaNHO OceBuTe BeTporeHepaTopu. [NoTeHunana 3a
N3non3saHe Ha BATbpHATaA €Heprusi 3a MPOM3BOACTBO Ha €. eHeprus uma
NPOMMULUNEHO 3HAYEHWE B PErMOHM CbC CpeaHOoroAvllHa CKOPOCT Ha BATbpa Haj 4
m/s, koeto e 3.3% o1 obwaTa nnow, Ha cTpaHaTa. PenedsbT Ha NOBbLPXHOCTTa He
BMHarm nosBofsiBa pfa Ce aganTtupaTr CblUecTBYBalUUTE KOHCTPYKUMK Ha
BETPOreHepaTopyM KbM BCWUYKM reorpaddCkun pervoHn y Hac. KIMeHHo nopagu
cneynduyHata CcuM KOHCTPYKLUSA afanTUBHUAT BETporeHeparop npegnara
CbYE€TaHWe Mexay npegumcTBarta Ha XOpU3OHTanHO W BEPTUKaNHOOCEBUTE
KOHCTPYKUMW. B 3aBMCMMOCT OT ronemuHaTa cu TOW MOXe [a € W3KIOYUTENHO
eeKTMBEH [OPWM W MpU WHOAWBMAYANHO NPOM3BOACTBO Ha EneKTpoeHeprua 3a
33/10BONSBaHe Ha COOCTBEHU HyXOW. YHUBEpPcarHocTTa My Ce CbCTOM BbB
Bb3MOXHOCTUTE 3a WU3MON3BaHe He camo Mpu pasnuyHu reorpadpCku LMPUHA, HO 1
NPy pasnuyHM OWanasoHu Ha u3nonsBaHaTa BUCOYMHA, KAKTO M Bb3MOXHOCT 3a
ynpasnexve Ha TypbuHaTa B LEenusAT AnanasoH Ha CKOPOCTHUAT My obxBar.

2. CteneH Ha no3HaBaHe CLCTOAAHMETO Ha npobnemMa W TBOpYecKa
MHTEprNpeTauua Ha NUTepaTypPHUA maTepuarl.

[VcepTaUmMOHHUAT TPyA € paspaboTeHnaT aucepTaunoHeH Tpya e B obem 149
cTp. HanpaBeHuaT 3agbnboveH nutepaTypeH oB3op nokassa HeQoCTaTbuUUTE Ha
BEPTUKANHO OCEBWUTE U XOPW3OHTANHO OCEBWUTE reHeparTopu. PopmynupaHu ca
OCHOBHWTE W3WCKBAHWMA KbM BeTporeHepatopute Ha ©Oasa cb3gapgeHarta
Knacudmkauusi Ha BeTporeHepartopute. Ha Tasw Gasa ca uscneabaHy pasnunyHn
cusmyecky MoAenu Ha afanTUMBHW BETPOreHepaTopu B aepoavHamuyHa Tpbba.
WN3paboTeH e cTeHa 3a eKCNepyvMEeHTanHO u3cneasaHe Ha MOAENW Ha apanTuBHK
BeTporeHepatopu. [lonyuenn ca rpadudecku uHTepnpetaumn Ha KO Ha
u3crenBaHMa MOZEN 3a CKOPOCTHUS AvanasoH Ha uscnegsaHeTo. [lpeanoxeH e
METO[ 3a oOonpeaensHe Ha eHepruinHata edmeKkTUBHOCT Ha  ajanTueeH
BeTporeHepatop. Wscneasadn ca YicneHn MoAenu Ha aaanTuBHU BETporeHepaTopu
B cpega Ha Solid Works. Cb3gageH e aurutanedH TpuuamepeH wmogen 3a
nscnensaHe. MNMonyyYyeHWTe aBTEHTUYHW PE3yNTaTVW OT NPOBEAEHWUTE CUMynauun npu
pasnuyHu paeBHWHKU. OnpefeneHo € M3MEeHEHWeTO Ha HanAraHetTo M CKopocTTa B
onpeaenexu pasHuHW OT Moaena. [peanoxeH e MeToa mMawabupaHe Ha aganTuBeH
BeTporeHepatop. [peanoxeH e MeTod 3a CbhkpaljaBaHe Ha bpos Ha u3nuTaHuATa.
HanpaBeHo e BupTyanHo wscriegsaHe Ha moguduuupaH Mopen Ha apanTuBeH
BETPOreHepaTop, KaTto no TO3W HayWH € nocTurHata fAsa MbTW  MO-BUCOKA



eeKTMBHOCT. MacneaBaHn ca pe3oHaHCHUTE YecToTU Ha TypbuHa ¢ Ban Ha umcppos
MOAEN Ha apantmeeH BeTporeHepatop. OnpefeneHa € KpUTMYHA pes3oHaHcHa
YecToTa Ha u3cneaBaHus Moaern.

3. CunorBeTcTBME Ha wu3bpaHaTa MeToAMKA Ha u3cnegBaHe W
nocraBeHata uen w 3aja4M Ha [OWCEPTALMOHHUA TPYA C NOCTUrHaATUTE
NPUHOCH.

Cnopepn meH e Hanuue NbnHo CLOTBETCTBUE Mexady n3bpaHaTta meToguka Ha
nscneaeaHe n nocraseHaTa LUen 3a W3CnedBaHe B [AMCEPTALMOHHWS  TpyA.
dopmynupaHnTe 3apauuTe Ha AMCepTaLMOHHMS TPyA KopecnoHaupar ¢ Uenta v 1
MEeToAuKaTa Ha n3cneaBaHeTo.

4. HayyHu n/unu Hay4HONPMNOXHN NPUMHOCKU HA AUCEPTALMOHHUSA TPYA.

MNpuHocnTe B AucepTauns ca KnacuguuMpaHu KaTo HayYHO-MPUMOXKHU U
npunoxHn (7 6posi). CbrnaceH cbM ¢ Taka HanpasBeHaTa hOPMYNMPOBKA M i
npuemam.

5. [peueHka Ha NnyGnukauMuTe No AMCEPTaALUOHHUS TPYA.

OCHOBHU MOCTKEHUSA U PE3yNnTaTh OT AUCEPTALMOHHUS TPy ca nyGnukyBaHm
B 9 nybnukauuu, OT KOWTO 1 CTaTusi € Ha aHIMuIACKK e3nK U 4 Joknaga ca Ha
Obnrapcku esuk.

6. MHeHus, npenopbKku U Benexku.

Kem npeanoxenata mu 3a cTaHoBulE paspaboTka HsaMam 3abenexku.
[lpenopbkata My KbM aBTopa € Aa MoBWLLKM NyBNUKALMOHHATA CM aKTUBHOCT B
n3paHus pepeprpann B CBeTOBHOM3BECTHUTE Basm ,Scopus” unu ,WOS*,

7. 3aknio4yeHuMe C SCHa MNOJIOXKUTENHAa WNKU OTpULATEeNHa OLeHKa Ha
ANCepPTaLMOHHUSA TPYA.

[peacraBeHnsaT pauceptaumoHed Tpya ,MogenupaHe u w3cnegsaHe Ha
apanTuBeH BeTporeHepaTtop” ¢ aBTop mar. uHx. Xpucto Towwkoe Heges otrosaps Ha
W3UCKBAHWSATA Ha 3aKoHa 3a pasBuTUE HA akafeMUdHWs cbeTas B Penybnuka
bwnrapus. [llocturHatute pesyntaTm MU [asaT OCHOBaHMe fAa npeanoxa Ha
yBaXaemoTO Hay4HO >Xypu fa npucban obpasosaTenHara u HayyHa cteneH ,JokTop”
Ha mar. mHx. Xpucto Towkos Hepges B obmact Ha Buclie oGpasosaHue - 5.
TexHnyeckn Haykun, npodpecmoHanHo Hanpaenexne - 5.1. MalMHHO WHXEHepCTBo,
HayyHa cneuuanHoct ,Teopusi Ha MexaHu3MUTEe, MaLUMHWTE W aBTOMATUYHUTE
NNHUK",

Hara: YJNEH HA XYPUTO: <
14.10.2024 (. KomuToB)
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OPINION /
on a dissertation for the acquisition of an educational and
scientific degree "doctor"

Author of the dissertation: M.Sc. Eng. Hristo Toshkov Nedev
Dissertation topic: " Modeling and research of an adaptive wind turbine"
Member of the scientific jury: Assoc. Prof. Eng. Georgi Georgiev Komitov, Ph.D.

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

This dissertation is aimed at the development and testing of an adaptive wind
turbine. The dissertation deals with the main problems related to the low efficiency of
wind turbines. An overview of the types of vertically and horizontally axial wind
turbines is made. The potential for the use of wind energy for the production of
electricity. Energy is of industrial importance in regions with an average annual wind
speed of more than 4 m/s, which is 3.3% of the total area of the country. The surface
relief does not always allow to adapt the existing wind turbine designs to all
geographical regions in our country. It is precisely because of its specific design that
the adaptive wind turbine offers a combination of the advantages of horizontal and
vertical-axial structures. Depending on its size, it can be extremely efficient even
when producing electricity individually to meet its own needs. Its versatility lies in the
possibilities of use not only at different latitudes, but also at different ranges of the
used height, as well as the ability to control the turbine in the entire range of its speed
range.

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

The dissertation is the developed dissertation in a volume of 149 pages. The
in-depth literature review shows the disadvantages of vertically axial and horizontally
axial generators. The basic requirements for wind turbines are formulated on the
basis of the created classification of wind turbines. On this basis, various physical
models of adaptive wind turbines in a wind tunnel have been studied. A stand for
experimental study of models of adaptive wind turbines has been developed.
Graphical interpretations of the efficiency of the studied model for the speed range of
the study are obtained. A method for determining the energy efficiency of an adaptive
wind turbine has been proposed. Numerical models of adaptive wind turbines in a
Solid Works environment have been studied. A digital three-dimensional model for
research has been created. The authentic results obtained from the simulations
conducted on different planes. The change in pressure and velocity in certain planes
of the model is determined. A method of scaling up an adaptive wind turbine has
been proposed. A method of shortening the number of trials has been proposed. A
virtual study of a modified model of an adaptive wind turbine was made, thus
achieving twice the efficiency. The resonant frequencies of a turbine with a shaft of a
digital model of an adaptive wind generator have been studied. A critical resonance
frequency of the model under study has been determined.

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



In my opinion, there is a complete correspondence between the chosen
research methodology and the research goal set in the dissertation. The formulated
tasks of the dissertation correspond to the purpose and methodology of the research.

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

The contributions in the dissertation are classified as scientific-applied and
applied (7 issues). | agree with the wording made in this way and | accept them.

5. Evaluation of publications on the dissertation work.
The main achievements and results of the dissertation have been published in
5 publications, of which 1 article is in English and 4 reports are in Bulgarian.

6. Opinions, recommendations and notes.

| have no comments on the elaboration proposed to me for an opinion. My
recommendation to the author is to increase his publication activity in journals
referenced in the world-famous databases "Scopus” or "WOS".

7. Conclusion with a clear positive or negative assessment of the
dissertation work.

The presented dissertation "Modeling and Research of an Adaptive Wind
Turbine" authored by Mag. Ing. Hristo Toshkov Nedev meets the requirements of the
Academic Staff Development Act in the Republic of Bulgaria. The results achieved
give me grounds to propose to the esteemed scientific jury to award the educational
and scientific degree "Doctor" to Master. Ing. Hristo Toshkov Nedev in the field of
higher education - 5. Technical Sciences, professional field - 5.1. Mechanical
Engineering, scientific specialty "Theory of Mechanisms, Machines and Automatic
Lines".

Date: JURY MEMBER:

14.10.2024 (G. @ﬁ{ov)



