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PEUEH3UA

BbpPXY ANCepTaLnoHeH TpyA 3a npuaobusaHe Ha obpasoBartenHa n Hay4Ha
cTeneH ,AOKTop” B 0OnacT Ha BuCLUE obpasoBaHve ,TexHUu4ecku Hayku &
npodecuoHanHo HanpasneHe _MallMHHO MHXEHepCTBO *, Hay4yHa
cneynanHocT ,Teopusa Ha MéXaHUu3mMuTe, MalWMWHUTE U NOTOYHUTE NTIUHUM “.

ABTOp Ha AucepTaUUOHHUS TPYA. Xpucto Towkos Hepes

Tema Ha aucepTauuoHHus Tpya: ,MoaenvpaHe W nscnegsaHe Ha
afanTBeH BeTporeHepaTop”.

PeueH3eHT: AouU. O-p WHX. Painuo MNetpos Paiiues, dMY, TexHu4ecku
yHueepcuteT Codousi — counman MnoeAawue.

1. AKTYanHocT Ha paspaboTBaHus B AucepTauuoHHUA TPyA npo6nem B
Hay4YHO W HayYHOMPUINOXHO OTHOLWEHHUE. CtereH M HMBa Ha aKkTyanHocTTa Ha
npo6nema ¥ KOHKpeTHUTe 3aAa'u, paspaGoTeHu B guceprauusTa.

TemaTa Ha aucepTauusaTa "Mogenupare 1 uscneasaHe Ha afanTUBeH BeTporeHepartop”
e aKkTyanHa B KOHTEKCTa Ha rnobanHuTe Yycwunus 3a yBenuuyaeaHe Ha aana Ha
BL306HOBSemMaTa eHeprus. B nocnegHuTe roauHu Temarta sa Bb30GHOBAEMUTE EHEepPruiHN
W3TOYHWLW, BKIIOYMTENHO BATbpHATa eHeprus, cTasa BCe no-eakHa nopagmu ycunusaTa 3a
HamanseaHe Ha BbrMepoaHUTe EMUCUN U NPEXOL KbM MO-yCTOYNBIN EHEPTUINHN CUCTEMMN.

ApanTusHUTE BeTporeHepartopu ca ocoBeHO WHTepecHW, 3awoTo moraT Aa
onTuMuaupaT paboTaTta ci NpyU pasnu4HU ycrnosua Ha BATbpA, KOETO MoBuLLaBa TAXHaTa
echeKTUBHOCT W HaAEXAHOCT.

WN3cnepsaHusaTa B Tasu obnacT Bo4BaT paspaboTBaHe Ha HOBM anropuTMu 3a
ynpasreHue, Mogenupare Ha guHamukara Ha cucTemaTta U cumynauuu Ha noBeaeHUEeTo Ha
BeTporeHepaTopa npu pasnuyHn BETPOBU ycnosus. CbLyo Taka, HoBUTE TEXHONOTNKN KaTo
WHTENUreHTHN CUCTEMU 33 KOHTPON W YCbBBLPLUEHCTBAHU MaTepuani WrpasT Knio4oBa pons
3a nogobpsasaHe Ha aganTUBHOCTTA U yCTONUYMBOCTTA Ha TE3WN CUCTEMM.

CnenBaiikn OCHOBHATa Lien Ha aucepTauusTa, ca nocTaBeHn cegeM OCHOBHU 3afad,
cBbp3aHu ¢ (1) AHanuaupaHe Ha CbLUEeCTBYBALLOTO CbCTOSIHWE Ha TexHukaTa; (2) Mspasasaxe
Ha TeopeTudHaTa eEeKTMBHOCT Ha XOpM3OHTanHooces peTporeHepaTop; (3) HamupaHe Ha
TeopeTV4eH Mopen u3pasasaly edeKkTUBHOCTTa Ha apjanTMBeH BeTporeHeparop; (4)
WspaboTBaHe Ha MoAen Ha afanTnseH BeTporeHepaTop; (5) PaspaboTeaHe u nspaboTreaHe Ha
CTEH[, 3a UHTerpupaHe KbM aepoavnHamuyta Tpb6a YNAK — 1 3a nscneasaHe Ha Moaenu Ha
afanTMBHW BETporeHepaTopw; (6) Puandecko uscneasaHe Ha MoAen Ha aganTuBeH
BeTporeHepatop; (7) M3nonssaHe Ha 4MCNEH mogerl Ha ajanTuBeH BeTporeHepaTop 3a
cdnynaHa cumynauus W CpaBHABaHE Ha peaynrtatute c pesynratute OT dpranyeckoTo
niacneasaHe.

CunTtam, ye NpeacTaBeHoTo AOTYK OTpasnsa aKTyanHocTTa Ha uscneasaHns npobnewm.
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2. CreneH Ha MO3HaBaHe CBbCTOAHWETO Ha npoGnema M TBOpUecKa
MHTepnpeTaumsa Ha nuTepatypHua marepuan.

B aucepTauusTa ca vanonssaHi 134 nuTepaTypHN M3TOYHMKA, kouTo obxsawiat
LIMPOK BpEMEBN MHTepBan — oT 1968r. oo 2023r. Tosa nokassa, ye OOKTOpaHTa ce €
aano3Han 3agbndoyeHo Cbe cbluecTByBallaTa cneluanmsnpata nuTepaTtypa B obnactra
Ha npobnemarukarta no AuncepTauuaTa.

NuTepaTypHUTE U3TOHHMLM ca LWTMPaHN KOPEKTHO U ca oTpaseHu B HacToALUNSA

HayyeH TPYA Ypes CbnbTCTBALLMTE T! pesynTaTi U Bu3yanusauui.
-, | C1LOTBETCTBME Ha M3bpaHaTa MeToauka Ha uacneaBaHe ¢ nocraBeHarTa
Len U 3aAa4M Ha AUcepTaLnOoHHUA TpYyA.

MeTogukaTta Ha Ww3cnepsaHe cneasa cbopmynupasuTe 3afain W uenu B
AVCEepTaLMOHHNA TPYA. 3a HeliHaTa AOCTOBEPHOCT MoXe fia ce Cbau Mo nocTurHaTuTe
pesynTaTu OT U3CneaBaHnaTa, KaKTO W OT HanpaBeHuTe aHanusu u 3aKNYEHNs.

[lncepTaumsTa e CTpyKTypupana MeToauueckyn npaeunHo. NoctaseHuTe uen 1 3aga4u
ca NoCTUrHaTW B MbfIHA CTENEH.

4. Kpatka aHanutuiHa XapaktepucTuka Ha ecTecTBOTO M OUeHKa Ha
AOCTOBEPHOCTTA Ha maTtepuana, BbBLPXY KOWTO Cce rpagaT npuHocuTe Ha
AUCepTaLMOHHUA TPYA.

[lncepTaumusTa CbabpXa YeTupi rnasiu, OTAEMHO OT KOUTO Ca U3MNOXEHN U3BOANTE oT
pabortara 1 Hay4HO NPUNOXHUTE N NPUNOXHATE NPUHOCHK.

YBopHaTa rnasa npefocTass usyepnaTterneH nperneg Ha cbllecTByBalLuTE
TexHonor| 3a BeTporeHepartopy, BKMIOUYUTENHO knacudmkauma U Xapakrepuctuka Ha
pasnuMyHUTE BUAOBE BETPOEHEePruiHA  MaLLUHW. ABTOpPBLT AEMOHCTpUpa 3aabNboYeHo
pasbupaHe Ha Temata u ycnsBa ga cuctemaTtusvpa uHdopMaumaTa no AceH U rnornyeH
HauvH. WseoguTe oT To3n 0630p nokaseat BaXKHOCTTA Ha MAesTa 3a 3anassaHe Ha BUCOK
K.M.[. Ha BETpOreHeparopuTe B LLIMPOka CKOpOCTHa feHTa, kaksaTo ce ABABa OCHOBHaTa Uen
Ha afanTUBHWAT BETPOreHepaTop, KoeTto ro npaev Bb3MOXHA CTbMKa B pa3BUTUETO Ha
BETpOEHepreTmkara.

Bbe BTOpa [nasa € pasrnefaHa CbLIHOCTTA Ha apanTUBHUAT BeTporeHepartop U
HeroeuTe yHKUNOHaNHN ocobeHocTn. OnucaHneTo Ha YyCTPOMCTBOTO U ynpasneHueTo My
e npepcTtaBeHo fCHO U nogpobHo. Wanoxexa e Heobxogumarta Teopus Ha
LIeHTOCTPEMUTENHNUTE Typ6uHK. ToBa BKNKOYBA NPUHLINN Ha paboTa 1 e npeanoXeH MeToA
3a ynpaBneHue, KOUTO ca KIio4oBM 33 edeKTMBHOCTTa Ha TO3U BUA BETPOEHEPrNinHa
MaLluunHa.

B Tpeta rnasa aBToOpbLT Npaeu sagbnboyeH aHanus Ha TeopeTuiHaTa eHepruinHaTa
e(eKTUBHOCT Ha  BETPOreHepaTopwuTe. OcoBeHo BHMMaHMe € 0ObpHATO Ha
XOpW3OHTaNHOOCEBUTE BeTporeHeparTopyt ¥ afanTUBHUAT BeTporeHepaTop. TeopeTUiHNAT
Mofen 3a nosuiliaBaHe Ha edeKTMBHOCTTA € nobpe aprymeHTMpaH 1 Ha Herosa basa e
HamepeHa rpaHuuarta Ha HEoBX0AMMOTO CTECHSIBaHe Ha T.Hap. BXOAHO yCTPOICTBO.

UeTebpTa rnaea npeAcraenssa sapoTo Ha gucepTauusTa, KbAeTo aBTopbT onucea

npoueca Ha paspaboTeaHe u uscriefBaHe Ha Mopenu Ha afanTUBHH BeTporeHepaTopu.
PazpenuTe BKnoysaT n3bop Ha reomeTpus Ha BXOAHW ycTpoiicTBa, CUMYNaLWu, aHanuan,
dumanueckn uscnensaqHus mawabupare. lMpeanoxeHata rpaHuua Ha u3cnegsaHe Ha
n3MeHeHneTo Ha aebuta U ckopocTra Ha Bb3yxa BbB (yHKUMA OT CTECHEHUETO MU

2



AbMKWHaTa Ha BXOAHOTO yCTPOWCTBO € yA00Ha OT npakTM4ecka rneaHa Touka. PaspaboTkarta
Ha CTEHA W pesynTaTute OT M3CNEABAHETO Ha (PU3NYECKUTE W 4MCNEHWN MOAEN ca
npeacTaBeHu noapoBHO K ACHO.

5. Hay4Hu n/unu Hay4HONPUMOXHU NPUHOCK Ha AUCEePTaLMOHHNUA TpYyA.

ABTOpBT NpeTeHanpa 3a 7 Hay4HO-NPUIMOXHN U NPUNOKHNA npuHOCHK B AncepTauusTa.

Te ca hopMyrnMpaHu no cnepHus HaumH.

-Cb3fajeH e BeTporeHepaTop ¢ BiCOKa edeKTMBHOCT B Lienus paboTeH CKOpOCTEH

ananasoH, HapeyeH afanTuBeH,

-Cb3fageH e TeopeTyeH Mopen, uspasssaly rpaHuLaTa Ha BnusHue Ha KoHpy3ypeH

kaHan Bbpxy eeKTMBHOCTTa Ha XOPU3OHTANHOOCEB BETPOreHepaTop;

-Cb3nafeH e TeopeTyeH Moaen napasasal edeKTUBHOCTTa Ha afanTUBHUA

BeTporeHepaTop;

-WspaboTteH € CTEHA 3a M3NWUTaHWA Ha apanTMBHW BeTporeHepaTtopu, kato €
npeaeuaeHa Bb3MOXHOCT 3a yBeNnuyaBaHe Ha AnanasoHa Ha cnupayHaTa cuna, 3a ja MoxXe
[la ce U3Mon3ea 3a pasnu4Hn Moaeni afanTUBHU BETpOreHepaTopu,

MpeAnoxeH e MeTOA 3a HamanssaHe Ha 6pos Ha U3NUTaHUATa Ha aRanTUBHNA

BeTporeHepaTopu C Len no-6bp3o 1 No-eBTUHO U3cneaBaHe Ha XapaKTEPUCTUKUTE UM;

-AsnoxeH e METoz, 3a Mallabvpare Ha afanTUeHu BeTporeHepaTopu;

_[MokasaH € HauWH C BUCOKa TOYHOCT Ha pesynTaTute 3a n3cnefsaHe Ha uYncneH moaen
Ha afanTMBEH BETpPOreHepaTop B CpeAa Ha SOLID WORKS;

6. OueHKa 3a CTeneHTa Ha NIMYHOTO yuacTue Ha AucepTaHTa B NPUHOCHUTE.

CunTam, 4e MonyyeHuTe pesyntatu ca JUiHO [eno Ha AokTopaHTa. Te HanbIHO
cbOTBETCTBAT HA M3UCKBaHUATA KbM auMcepTauyMoHHua  TpyA 3a npupobueaHe Ha
obpasoBaTenHara u Hay4Ha cteneH,[JokTop".

7. MpeueHka Ha ny6nukauumTe no OAucepTauMoHHUA TPYA: GpoW, xapakrep

Ha u3aaHMATa, B KOUTO ca oTnevartaHu. OTpaxeHune B Haykata — n3nonasaHe M
LUMTUpPaHe OT ApYr1 aBTOPM, B APYTU naGopaTopuu, CTpaHW U np.

OcHoBHWTE pesynTat oT paborata Ha [lOKTOpaHTa ca npeaMeT Ha obwo 4
nyGnukauum — ABe CaMOCTOATeNHU U ABE B CbaBTOPCTBO U €4UH NaTeHT.

EpHa ot nybnukauuute e pechepupara B Scopus, a ocTaHanute ca npenacraBeHu Ha
HaLMOHANHN Hay4YHN POpyMM.

8. ManomnaBaHe Ha pesynTaTuTe OT AUCEPTALMOHHUA TpyA B Hay4HaTa ¢
coumanHata npaktuka. Hanuuue Ha NOCTUIHAT MPAK MKOHOMUYECKU edekT U np.
[lOKyMEHTH, Ha KOUTO Ce OCHOBaBa TBBLPAEHUETO.

XapakTepbT Ha pesynrature w npuHocuTe B AUCEpPTaUNOHHUA Tpya npepnonara
TAXHOTO W3MNON3BaHe B Hay4yHaTa MpaKTUKa. He ca npenacTaBeHN AOKYMEHTU 3a MPsK
uKoHoMMuYeckn edpekT. [lpunaraHeTo Ha nony4yeHute pesynrtatu B uHaycTpusATa 6w
N3MCKBAO 3HAYUTENHM MHBECTUALIMK, KAaTO B NEpCnekTsa MoXe [a ce oyakea U 3HAUUTENEH
NKOHOMMYECKN edPEKT.

9. OueHKa Ha CbLOTBETCTBMETO Ha aBTOpedpepaTa C M3UCKBAHWUATA 32
W3roTBSIHETO MY, KaKTO M Ha aieKBaTHOCTTa Ha OTpasABaHe Ha OCHOBHUTE MONOXEHUA
W NPUHOCHUTE HA ANCEPTALUOHHNSA TPYA.

MpenacTapennaT asTopedepar € B o6em oT 32 crpaHuun. CbabpxaHUETO My

cLOTBETCTBA HA CbAbPXAHNETO Ha  AUCEpPTaLNOHHA Tpyn. AsTopedepaTa
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nocrnenoBaTenHo W TOYHO MOKasea oTAenHuTe rnasu ot pucepauusita. B Hadanoto €
npeactaeeHa obuwia XapaKkTepuctuka Ha pucepTauuoHHus  TPYA, Chea KOATO ca
dopMynupaHu uenTa v 3apaquTe Ha aucepTauusTa. AsTopedepat 3aBbPLLBA CHC CNUCHKA
Ha nyBnukauuuTe no TpyAa v aHoTauis Ha aHrMUACKN e3nK.

OueHkaTa MK 3a aBTopedepara e, 4e Toii oTroBapA Ha obuionpueTute N3NUCKBAHUA U
oTpasnBa BAPHO CbAbLPXKAHUETO 1 NPUHOCUTE Ha AUCepTaUMOHHUA TPYA.

10. MHeHUs, NPenopbLKu U GenexkKu.

KbM NpeacTaBeHus aucepTauvoHeH TPyA MoXe Aa ObaaT HanpaBeHW CnepHuTe
Benexku u NPenopBbKA.

= I'IpaBM BnevyartneHue npelcaneHo roneMumsA obem Ha NbpBAa rnaea, KoeTo BepOﬂTHO e
NPOAVKTYBaHO OT CTPEMEXA Ha aBTopa Aa N3M0XKM NO-MbIHO W BCeoBXBaTHO CbBPEMEHHUTE
TEHOEHUMN 1 [OCTUXKEHNA Ha peTpoeHepreTukaTta. O6embT Ha Tasn rnaea 6u morbn aa ce
peayuvpa.

- [obpe 6u 6uno fa ce nokaxe, 4e OCBEH C MOCTOSIHHOTOKOB €neKTporeHepaTop ¢
He3aBMCMMO Bb3By)KaaHe, NPEANOXEHUAT METOA Ha ynpaBreHme Lensly sanassaxe Ha K.n.A.
B LLUMPOKA CKOPOCTHA fieHTa, MoXe Aa ce nocTUrHe U ¢ Apyru TUNoBe eneKkTporeHepaTopu.

- CbLLECTBYBAHETO Ha HOBY CbBPEMEHHN TEOPUN 33 NOBWLLABAHE Ha nuMuTa Ha betu
e (aKT, KOiTO He e oTpaseH, a ToBa 61 momorHano B pasbupaHeTo Ha CbLUHOCTTA Ha
ancepTaumaTa.

- NpW NpeAcTaBaAHe Ha ynpaBneHueTo Ha afganTUBHUSA BETpOreHepaTop, € pobpe pa
ce oTGEneXu, Ye aaanTUBHOCTTa KbM pasnnyHi CKOpOCTM Ha BATbpa MOXe Aa Ce nocTurHe
He camo C MOCTOSHHOTOKOB reHepaTop C He3aBNCMMO pb36y)KaaHe, a U ¢ Apyru TUNoBe
eneKkTporeHepaTopy, NO3BONABALLM NPOMSAHA Ha CbNPOTUBNUTENHNA MOMEHT, BKITIOHNTENHO
W C HENMUHENHN XapaKTepPUCTUKK.

HanpaseHuTe Genexiy 1 Npernopbki He HaMansBaT 3HA4YeHWETO Ha NnocTurHaTuTe B
AMCEPTaLMOHHUA TPYA pesynTaTin U NPUHOCH.

1. 3akniodeHne C SICHa MOJIoKUTeNnHa WK oTpuuaTenHa oueHka Ha
AUCepTaLUMUOHHUSA TPYA.

[incepTaumsaTa Ha mar. UHX. XpucTo Hepes e 3aBbplLueHa Hay4Ha paspaboTka c Hay4Ha

1 NpaKTMYecka NPUIOXMMOCT 1 OTroBaps Ha nanckeannsaTa Ha 3PACPB, MM Ha 3PACPB 1

MYPMNHC B TexHW4eCKn YHUBEPCUTET - Codcbusi, 3a NpUCHKAAHE Ha obpasoeaTenHara u
Hay4yHa cTeneH Jokrop".

OueHsiBaM MOMOXMUTENHO aKTyanHus xapaKktep ¥ NOCTUrHaTuTe pesynrtatu oT
paspaboTtkaTa Ha AucepTauuaTa Ha Mar. UHX. Xpucto TouwkoB Hepes ,, MoaenupaHe U
u3crienBaHe Ha ajanTMBeH BeTporeHepaTop " 4 npeanaraM Ha yBaxaemoTo XypW ha
npucbAM Ha mar. utx. Hepes o6pazoBaTenHara u HayuHa cTeneH ,Jokrop* B o6nacrtra
Ha Buewe o6pasoBaHue ,TeXHUYECKU Hayku“, npodeCUOHANHO HanpaBneHue
,MalWmnHHO UHXeHepCcTBO, HayYHa cneunanHocT “TeopuA Ha MEXaHU3MUTE, MaluHuTe
M NOTOYHWTE JIMHUMN".

Nata: 21.10.2024r. PELIEH3EHT:

rp. Mnosaus /aou. A-p wHx. P. Paiyes/
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on dissertation work for obtaining educational and scientific degree “Doctor”
in the field of higher education "Technical Sciences’, professional field
"Mechanical Engineering", scientific specialty "Theory of Mechanisms,
Machines and Flow Lines”
Author of the dissertation: Hristo Toshkov Nedev
Dissertation topic: ,,Modelling and study of an adaptive wind generator”
Reviewer: Raycho Petrov Raychev, Assoc. Prof. PhD Eng. Faculty of Mechanical
Engineering, Technical University of Sofia - Plovdiv Branch.

1. Actuality of the problem developed in the dissertation in scientific and
applied scientific terms. Degree and levels of the problem topicality and specific tasks
developed in the dissertation.

The dissertation topic "Modeling and study of an adaptive wind turbine" is relevant in the
context of global efforts to increase the share of renewable energy. In recent years, the topic of
renewable energy sources, including wind power, has become increasingly important due to
efforts to reduce carbon emissions and transition to more sustainable energy systems.
Adaptive wind turbines are particularly interesting because they can optimize their performance
under different wind conditions, which increases their efficiency and reliability.

Research in this area includes the development of new control algorithms, modelling of

system dynamics and simulations of wind turbine behaviour under different wind conditions.
Also, new technologies such as intelligent control systems and advanced materials play a key
role in improving the adaptability and robustness of these systems.
Following the main objective of this dissertation, seven main tasks are set related to (1)
Analyzing the existing state of the art; (2) Expressing the theoretical efficiency of horizontal axis
wind turbine; (3) Finding a theoretical model expressing the efficiency of adaptive wind turbine;
(4) Developing a model of adaptive wind turbine; (5) Design and fabrication of a bench for
integration to a ULAC-1 wind tunnel for the study of adaptive wind turbine models; (6) Physical
study of an adaptive wind turbine model; (7) Using a numerical model of an adaptive wind
turbine for fluid simulation and comparing the results with the results of the physical study.

| believe that what has been presented so far reflects the relevance of the problem under
investigation.



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

The dissertation uses 134 literature sources that cover a wide time interval - from 1968
to 2023. This shows that the dissertator has thoroughly familiarized himself with the existing
specialized literature in the field of the dissertation problems.

The literature sources have been cited correctly and are reflected in this research paper
through the accompanying results and visualizations.

3. Correspondence of the chosen research methodology with the set goals
and objectives of the dissertation.

The research methodology follows the objectives and goals formulated in the thesis. Its
credibility can be judged by the research results achieved, as well as the analyses and
conclusions drawn.

The dissertation is structured methodologically correctly. The stated aim and objectives
have been fully achieved.

4. Brief analytical description of the nature and assessment of the credibility
of the material on which the contributions of the dissertation are based.

The dissertation contains four chapters, separately of which the conclusions of the work

and the scientific and applied contributions are presented.

The introductory chapter provides a comprehensive overview of existing wind turbine
technologies, including classification and characterization of different types of wind turbines.
The author demonstrates a thorough understanding of the topic and manages to systematize
the information in a clear and logical manner. The conclusions of this review show the
importance of the idea of maintaining high efficiency of wind turbines over a wide speed band,
which appears to be the main goal of the adaptive wind turbine, making it a feasible step in the
development of wind energy.

Chapter 2 discusses the nature of the adaptive wind turbine and its functional features.
The description of its structure and control is presented clearly and in detail. The necessary
theory of centripetal turbines is outlined. This includes the principle of operation and a control
method is proposed, which are key to the efficiency of this type of wind machine.

In chapter three, the author provides a thorough analysis of the theoretical energy
efficiency of wind turbines. Particular attention is paid to horizontal axis wind turbines and the
adaptive wind turbine. The theoretical model for increasing the efficiency is well argued and on
its basis the limit of the necessary narrowing of the so-called input device is found.

Chapter four is the core of the thesis where the author describes the process of
developing and investigating models of adaptive wind turbines. The sections include input
device geometry selection, simulations, analyses, physical investigations and scaling. The
proposed limit of studying the variation of flow rate and air velocity as a function of input device
taper and length is convenient from a practical point of view. The bench development and the
results of the physical and numerical model studies are presented in detail and clearly.

5. Contributions of the dissertation work.

The author claims 7 scientific and applied contributions in this dissertation.

They are formulated as follows:

-A wind turbine with high efficiency in the whole operating speed range is created.
called adaptive;



_A theoretical model expressing the limit of influence of a confusional
on the efficiency of a horizontal axis wind turbine;
_A theoretical model expressing the efficiency of the adaptive

wind generator;

-A test rig for adaptive wind turbines has been developed, with the possibility of increasing the
braking force range to be used for different adaptive wind turbine models;

_A method for reducing the number of tests of adaptive

wind turbines in order to investigate their characteristics faster and cheaper;

_A method for scaling adaptive wind turbines is presented;

A method with high accuracy of results is shown for exploring a numerical model of an adaptive
wind turbine in SOLID WORKS environment;

6. Evaluation of the degree of personal participation of the PhD student in
the contributions.

| believe that the results obtained are the personal work of the PhD student. They fully
comply with the requirements for the dissertation for the degree of PhD.

7. Evaluation of publications on the dissertation work.

The main results of the PhD author's work are the subject of a total of 4 publications -
two independent and two co-authored and one patent.

One of the publications has been refereed in Scopus and the others have been
presented at national scientific forums.
8. Using the results of the dissertation work in scientific and social practice.
The nature of the results and contributions in the dissertation suggests their use in
scientific practice. No documentation of direct economic impact has been presented. The
application of the results obtained in industry would require significant investments, and a
significant economic effect can be expected in the future.

9. Assessment of the compliance of the abstract with the requirements for
its preparation, as well as the adequacy of reflecting the main points and contributions
of the dissertation work.

The submitted abstract is 32 pages long. Its content corresponds to the content of the
dissertation. The abstract consistently and accurately presents the individual chapters of the
dissertation. A general description of the dissertation is presented at the beginning, after which
the aim and objectives of the dissertation are formulated. The abstract ends with the list of
publications on the thesis and an annotation in English.

My assessment of the abstract is that it meets the generally accepted requirements and
faithfully reflects the content and contributions of the dissertation.

10. Opinions, recommendations and notes.

The following remarks and recommendations can be made to the presented dissertation:

- The excessive length of the first chapter is noticeable, which is probably dictated by the
author's desire to present more fully and comprehensively the current trends and achievements
of wind energy. The length of this chapter could be reduced.

_ It would be useful to show that, in addition to a DC generator with independent
excitation, the proposed control method aimed at maintaining efficiency over a wide speed band
can be achieved with other types of generators.

- The existence of new modern theories to increase the Betz limit is a fact that is not
reflected, and this would help in understanding the essence of the dissertation.

- In presenting the control of an adaptive wind generator, it is worth noting that
adaptability to different wind speeds can be achieved not only with a DC generator with
independent excitation, but also with other types of power generators that allow variation of the
resistive moment, including those with nonlinear characteristics.

The remarks and recommendations made do not diminish the importance of the results
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and contributions achieved in this dissertation.
11. Conclusion with a clear positive or negative evaluation of the dissertation
work.

The dissertation of Eng. Hristo Nedev MSc is a complete scientific work with scientific
and practical applicability and meets the requirements of the RASDP, the PP of the RASDP
and the RASDP at the Technical University - Sofia, for the award of the educational and
scientific degree "Doctor”.

| positively evaluate the actual character and the achieved results of the
development of the dissertation of Hristo Toshkov Nedev, MSc. Nedev the degree of
Doctor of Education in the field of higher education "Technical Sciences”, professional
field "Mechanical Engineering"”, scientific specialty “Theory of mechanisms, machines
and flow lines".

Date: 21.10.2024 REVIEWER:

/Assoc. Prof. PhD Eng. R. Raychev/



