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BBPXY JHMCEPTALMOHEH TPYJ 3a MpUI0o0KBaHe Ha 0OpasoBaTeIHa 1
HayyHa CTEIIeH “JIOKTOp* B 00,1aCT Ha BHCLIE obpa3zoBanue 5. ,,TeXHHYECKH HAYKH ",
npodecuonaino Hanpasiesue 5.1 ,MalMHHO HIKEHEPCTBO™

ABTOp Ha JHMCEpTAIMOHHHS TPy 1: Mar. nik. Xpuero Tomxor Hener.

Tema Ha quceprauuoHHAS TPyA: MoaeaupaHe U H3cjIeBaHe HA aJalITHBEH BETPOreHepa-
TOP.

UseH Ha Hay4yHOTO XKypH: npod. xra Huxoail Jlumurpos Menkor, YHUBEPCHTET 10 Xpa-
HUTEJIHU TEXHOJIOTHH

1. AKTyaHOCT Ha pa3paloTBaHHs B JHCEPTANHOHHHS TPYA NPolieM B HAYIHO H
HAYYHO-TIIPH/I0KHO OTHOIIEHHE.

BSTBHpHATA CHEPrHs HMa BOJIEINA POIS B CErallIHOTO IOJIIMO ThPCEHE Ha BH30OHOBsSEMA
eHeprus U € eMH OT U3TOUHWIUTE, KOKTO MPETHPIs 3HAYMTENCH PACTEK MPE3 MOCICAHUTE
roauHu. 3a 1a Oble [EHATa Ha TasH eHeprus KOHKYPEHTOCHOCOOHA, € HeoOXOMMMO Ja ce
HaMaJIAT pasxoJuTe 3a HEHHOTO MMPOHU3BOACTBO H NOAOPBAKKA. Hacrosmara JUCEpTaLIUA
pasriexa akTyaJiHu MpoOJIeMH CBBP3aHH ¢ MPOCKTHPAHETO U YIPABJICHAETO Ha aflalTHBHA
BETpOreHEpaTopd C OrNe] M[OCTHraHe Ha NO-eeKTHBHO ICHEPHpAHE HA CHEPrud M
HAMAJISBAHE HA TEXHHTE CTPYKTYPHH HATOBapBaHWs, [0700psBaliku HanexaHocrra uM. Ot
Ta3W TJIEHA TOUKA, OIICHABAM TEMATa HA JUCepTaluiaTa ¥ MOCTABCHUTE EMH U 3a1a9H KaTo
0co0eHO aKTyalHH.

2. CreneH HA NMO3HABAHE CHCTOAHHETO HA npoﬁﬂema H TBOpYECKA HHTepHnpeTanus
HA JINTepATYPHHUS MaTepHaJ.

B I'mapa 1 e HanpaBeH KPUTHHEH aHAIM3 Ha ChBPEMEHHOTO CHCTOSHHE Ha BBIIPOCA B
TUTepaTypara W € HalpaBeHa KiacH(uKalys Ha BETPOICHEPATOpPHTE. Wsnonssauu ca 134
JIMTEPATYPHH M3TOYHHKA, OT KOUTO 32 Ha Kupummia. [lo-ronsMara 9acT OT H3TOTHHLHTE Ca
ny6mukyBsanu cex 2000 r. M3nonsBany ca M HAKOJIKO KIACHYECKH M3TOYHHKA OT MAHAIMA
BeK. B riasara € JoKasaHa AKTyaJIHOCTTa Ha TeMara, OrpaHH4YCHHATA 3a H3I0JI3BaHE Ha
BEeTPOreHepaTOpHTe B PA3NUUYHM reorpapcké paiioHd ¥ MPOONEMHTE, KOWTO HaMaliBar
e()eKTHBHOCTTAa M TOHWXaBaT K.ILJ. Ha TypOumure. OT MHpeICTaBEHOTO JIATH BHCOKATA
KOMIIETEHTHOCT HA aBTOpa Io TeMaTHKara, ,aoﬁpe O(ilopMeHHHT CTHJI HA ITHCaHE U BHCOKOTO
KAauecTBO HA BKIMIOUeHHs rpapuuen Mmatepwan. J[oOpo BreyaT/ieHHE NpaBH W TOBA, '€
JUTEPATyPHUTE W3TOUHUIM CE AHATM3UPAT HE CaMo B Pa3/ena, a Ce M3MOM3BAT 32 OCHKA U
CpaBHEHHC Ha COOCTBEHUTE pesyiararH. I[O HU3BECTHA CTECIICH 063‘-16, TOBA BIIEUYATIIEHHUE CC
HapylIapa OoT HeNoOpe mojpeleHHTe, HEKOPEKTHO H PAsHOCTHJIHO ONHMCAHW JIMTCPAaTypHH
HU3TOYHHUITH.

3. CpOTBETCTBHE HA H30paHATA METOAMKA HA H3C/IeABAHEe H IIOCTABEHATA LeT H
321241 HA AUCePTANMOHHMS TPY/] ¢ MOCTHTHATHTE NPHHOCH.

OGCTOMHMAT AHATM3 HA JIATEpATYpara e I03BOJM/IA HA aBTOpa ja (opmymupa sCHO
IIe/ITa HA TPyJa Ja Ce YCTaHOBAT (PM3MYCCKUTE XapaKTEPUCTUKU Ha MOJCIM Ha ajanTHBCH
BETPOreHepaTop, W3pazeHd B MOMHOCT U K.ILJ. B 00HYaiHUA BETPOBH CKOPOCTCH JHMAla30H
Ha BCEKH BETPOTEHEPATOP U JIa e CPABHAT IOMEXKIY CH, KaKTO M Jia CE CPAaBHAT C II0KasaTe/n



Ha e()eKTHBHOCT HA XOPU3OHTATHOOCEBUTE BETPOTEHEPATOPH. TocTaBeHaTa el OIpeaeis 1
oCTABEHHTE OCHOBHM 3aJaud 3a PellaBaHe, CPEi KOMTO Ca HaMHpPAHETo Ha TEOpeTHYEH
MojieN H3pazsBail e(peKTHBHOCTTA Ha aJalTHBEH BETPOreHEpaTop, m3paboTBaHe Ha MOJIEN Ha
A/lATITHBEH BETPOTEHEPATOP, KaKTo U pa3paboTsane H u3paboTBaHe Ha CTCH 32 HHTEI PHpaHe
KBM acpoJMHAMHYHA TPBOA 32 W3CIE/BAHE HA MOJICIH HA 3/IAUTHBHH BeTporeHeparopu. B
[1aBy 2 W 3 aBTOPHT OMHCBA TEOPETHIHO paboTara Ha alalTHBEH BETPOrEHEPATOP M M3BEX/Ia
TeOpETHUEH MOJEN 33 NMOBHMIIABaHe ¢EKTHBHOCTTA Ha MACATM3HPAH XOPU30HTAITHO OCEB
perporeneparop. Ha Ttasm Gaza wmmk. Henes pazpaoTBa CTEHI 3a CKCICPHMCHTAIHO
W3CIeiBaHe Ha MOJENM HA aJaITHBHH BETPOTEHEpaTopu C BBIMOKHOCT 3a IUIABHO
J3MeHEHWe HAa CIMpayHaTa CUia M TNPOBEXAa (M3MUECKO H3CICABAHC HA aJlan THBEH
perporeneparop. CumTam 3a IpaBUIICH w3GpaHus TOJXOA 3a pelllaBaHe Ha IOCTABCHHUTE
jajaud upe3 ChUeTaBaHe Ha TEOPETHIHO MOJCIHMpAHe H eKCIICPHMEHTAIHO (PH3UIECKO
BepHUIIpaHe.

4, Hay4nu u/ua HAyIHONPHJIOKHHA NPUHOCH Ha JAMCcepTAIHOHHASA TPYA.

[IpHHOCHTE HA KAHIUATA OUEHABAM KaTO HAYIHO-MPUIIONKHH 1 IPHIIOMKHH.

Hay4HO-TIPHJIOKHH [IPHHOCH, B KOHTO Ca HATHIC OPUIHHATHH pellleHHs Ha YacTHH
TpoGIIeMH ¢ pe3yIITaTH, BAIM/IHH 32 TPYIIa MPaKTHHCCKH mpoOIeMHu:

e Ch3aieHH TEOPETHHHM MOJIE/TH, 33 TPAaHHIATa HAa BIMAHAC HA koudy3ypeH
KaHaa BEPXY ¢(PeKTHBHOCTTA HA XOPU3OHTATHOOCEB BETPOTCHEPATOP ¥ 3a e()eKTHBHOCTTA HA
a/IaTUBHIS BETPOTEHEPATOD;

e V3paloTeH CTEH] 3a M3MUTAHHA HA afaNTHBHH BETPOTeHEPATOPH C TpEIBHICHA
BB3MOKHOCT 3a yBEMUABAHE HA IUANa30Ha Ha CIUPATHaTa CHIIA.

[IprIOXHH TPUHOCH, B KOAUTO Ca HAMEPEHH PEIICHUS Ha npo6ieMH ¢ HEMOCPEICTBEHA
IpaKTHYeCKa IPAIOKHUMOCT:

e Cn3janeH afaTHBEH BETPOICHEPATOp C BHCOKA e)eKTHBHOCT B Ile/isi pabOTeH
CKOPOCTEH JIala3oH;

o [peoskeHn METOIHM 32 HaMajsBaHe Ha 6pos Ha M3IHTAHUATA HA A/ANTHBHH
BETPOreHEPATOPH 3a TAXHOTO Marabupase.

TMpuemam (OPMYTHPAHHTE OT ABTOPA PHHOCH ¢ HIKIOUCHHA Ha TIOCJIe(HHS, KOHTO HE
pasbupam.

5. lpenenka Ha MyGAHKAIAMTE 10 AUcepTANHOHHHS TPYA.

[IyGnuKkaniuTe 10 JUCEPTAIMOHHUS TPYA ca 5 ma Gpoit (eHA OT TAX TATEHT) W Ca
JOCTATHYHH Karo KOJMYECTBO H KadecTBO. B tpu or my6nukamuure nHX. Henes e
CaMOCTOSTEICH ABTOp, a B OCTAHANMTE € IBPBH HWIH BTOPH crapTop. Toa MM JaBa
OCHORAHHE 14 CMATaM, Ue JOKTOPAHTBT € HHHMIHATOP H JICCH yHacTHUK B yOIHKyBaHUTE
m3cienBanyud. EjaHa oT IyOnMKanuure € B KOOH(epeHIMs, WH/EKCHpaHa B Scopus. He ca
3a6esI3aHy MUTHPAHES, KOETO MOKa3Ba, 4e M3CIEIBaHUATa Ha K. Henes Bce olue He ca
HaMepHJIM OT3BYK B HayuHarTa o6urHOCT. BehIIHOCT, Hali-BeYaT/IABama oT nyOIHKaHHTE €
3aIIMTEHUSAT IaTEHT.

6. Muenus, IPENOPBKH H (eJIeXRKH.

JlucepranusTa € 100pe CTPYKTypHpaHa H OTIHHHO rpapuuno odopmena. OcHOBHATA
M GeeiKKa € 32 HadiHA Ha [UTHPAHE Ha JTUTepaTypPHATE H3TOTHHIIH. In some places it is not
entirely clear which formulas, figures or text are author's and which are borrowed.



Ha ctp. 53. kbM ¢ur. 2.4 1 2.5 He ca [UTAPAHH H3TOUHALIH, Ho Ha cTp. 74 B Touka 3.3
ca CIIOMEHATH ¥ ca IIUTHPAHH.

Ha nsxon GUrypH JTUNCBAT BEIMYHHHU MO CKaTUTE (manp. 1.2.5, 3.6 u 1p.).

Ha ctp. 75 nony dur. 4.8 BeposTHO € dur. 3.8.

Ocrapa i 3a0e/IeKKaTa MH 33 HEKOPEKTHO ¥ HEOPEXKHO ONUcaHaTa JuTeparypa.

ABTOpe(peparsT CHOTBETCTBA Ha JUCCPTALHOHHMA TPyA C M3KII0UYEHHEe JIMICcaTa Ha
OCHOBEH M3BOjJ B Kpas Ha I'masa 3. B apropedepara Ha MHOrO MecTa W3pedeHuATa HE
3aBBPIIBAT C INPENUHATENICH 3HAK, JHICBAT zameTafikd mpeau ,KOHTO™ H ,.KOUTO™ 1Ip.
rpaMaTHYHH IPENIKH.

Benpoc: YpapHenue 2.1 BATHIHO JIK € 32 CBHBACM dmyn 1, KakbBTO € BB3AYXbT? MoJis,
umk. HeeB ga ro o0sACHH.

7. 3akaioueHue.

CuuTam, 9 aBTOPHT € M3BBLPIIHI 3HAYATE/IHA 110 KOIUYECTRBO U KAaueCTBO aHAJTUTHYHA
W eKCTIepUMEHTAIHA PaboTa, KOSTO ChOTBETCTBA HA H3UCKBAHUATA 32 npunobuBane Ha OHC
,Jokrop” Ha 3PACPB, TITI3PACPB u IlpaBunnuKa 3a MpuI00HBaHE HA HAYIHM CTCNCHM HA
TY. Jucepraiusra ChIbpXKa [JOCTaTBYHO HAYYHO MPUIOKHH H NPUIOKHH IPHHOCH.
OleHsBaM BHCOKO TO3HABAaHETO Ha TpoOiema, WHTEpIpeTanyusira Ha pe3yITaTuTe.
rpaduuHOTO OQOpMSHE HA MATEPHAIIA H NPAKTHIECKATA HPUIOKIMOCT Ha H3CIIeIBaHETO.

Bb3 OCHOBA HAa HAlpaBeHHs aHAIW3 [aBaM IOJIOXKHATEIHA OUCHKA Ha pazpaboTeHus
JMCEPTAMOHEH TPYJ M CUMTaM 33 OCHOBATENHO Ja NPEoka Ha yBOKAEMHUTE KOJIETH OT
HAY4HOTO JKypH, HIK. Xpucro Tomkos Henes nma npugoGue oOpasoBaTeHaTa M HaydHa
cTeleH ,,I0KTop” B HayyHa obnacT 5. TeXHH4eCKd HayKH, npodecroHaTHO HANPABICHHUE <
MaIIEHHO HEKEHepeTBO MO JOKTOpCKa Iporpama ,,Teopus Ha MEXaHH3MHTE, MAIIHHUTE H
aBTOMATHYHHTE JIHHAH .

18.10.2024 1. UneH HAa HAYYHOTO XKYPH:
I[Ipo¢. ara Huxonaih MeHkoB
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OPINION
on a dissertation for an educational and scientific degree "doctor" in the field of higher
education 5. "Technical sciences", professional direction 5.1 "Mechanical engineering"

Author of the dissertation: Mag. Eng. Hristo Toshkov Nedev.

Title of the dissertation: Modeling and research of an adaptive wind turbine.

Member of the Scientific Jury: Prof. Dr. Nikolay Dimitrov Menkov, University of Food
Technology.

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

Wind power has a leading role in the current high demand for renewable energy and is
one source that has experienced significant growth in recent years. For the price of this
energy to be competitive, it is necessary to reduce the costs of its production and
maintenance. This dissertation examines current issues related to the design and management
of adaptive wind generators with a view to achieving more efficient energy generation and
reducing their structural loads, improving their reliability. From this point of view, I assess
the topic of the dissertation and the set goals and tasks as particularly relevant.

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

In Chapter 1, a critical analysis of the current state of the issue in the literature is made
and a classification of wind generators is made. 134 literary sources were used, of which 32
were in Cyrillic. The majority of sources were published after 2000. A few classic sources
from the last century were also used. The chapter proves the topicality of the topic, the
restrictions on the use of wind generators in different geographical areas and the problems
that reduce the efficiency and lower the efficiency of the turbines. From what is presented,
the high competence of the author on the subject, the well-formed writing style and the high
quality of the included graphic material are evident. A good impression is also made by the
fact that the literary sources are analyzed not only in the section, but are used to evaluate and
compare the own results. To some extent, however, this impression is disturbed by the poorly
arranged, incorrectly and variously described literary sources.

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

A thorough analysis of the literature has allowed the author to clearly formulate the
purpose of the work to establish the physical characteristics of adaptive wind generator
models, expressed in power and efficiency. in the typical wind speed range of each wind
turbine and to compare with each other as well as with performance indicators of horizontal
axis wind turbines. The set goal also determines the main tasks to be solved, among which
are the finding of a theoretical model expressing the efficiency of an adaptive wind generator,
the creation of a model of an adaptive wind generator, as well as the development and
creation of a bench for integration to an aerodynamic tube for the study of models of adaptive
wind generators. In Chapters 2 and 3, the author theoretically describes the operation of an
adaptive wind generator and derives a theoretical model for increasing the efficiency of an
idealized horizontal axis wind generator. On this basis, Eng. Nedev developed a bench for



experimental research of models of adaptive wind generators with the possibility of smoothly
changing the braking force and conducted a physical study of an adaptive wind generator. I
consider the chosen approach to solve the tasks by combining theoretical modeling and
experimental physical verification to be correct.

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

[ evaluate the candidate's contributions as scientific and applied.

Scientific and applied contributions in which there are original solutions to particular
problems with results valid for a group of practical problems:

« Created theoretical models for the limit of influence of a confusing channel on the
efficiency of a horizontal axis wind generator and for the efficiency of the adaptive wind
gencrator,

« Built test bench for adaptive wind generators with the possibility of increasing the
range of braking force.

Applied contributions in which solutions to problems with immediate practical
applicability are found:

« Created adaptive wind generator with high efficiency in the entire operating speed
range:

« Proposed methods to reduce the number of trials of adaptive wind turbines for their
scaling.

I accept the contributions formulated by the author with the exception of the last one,
which I do not understand. Please Eng Nedev explain it.

5. Evaluation of publications on the dissertation work.

There are 5 publications on the dissertation work (one of them a patent) and they are
sufficient in terms of quantity and quality. In three of the publications Eng. Nedev is an
independent author, and in the others he is the first or second co-author. This gives me reason
to believe that the doctoral student is an initiator and an active participant in the published
research. One of the publications is in a co-conference indexed in Scopus. No citations have
been noticed, which indicates that Eng. Nedev's research has not yet found a response in the
scientific community. In fact, the most impressive of the publications is the protected patent.

6. Opinions, recommendations and notes.

The dissertation is well structured and excellently graphically designed. My main note
is about the way to cite the literary sources. On pp. 2 to 9 and throughout the second chapter
there is not a single source. This (and in many other places in the text) means that all
formulas, figures and reasoning used are the author's. Is it really so? For example, fig. Is 1.22
proprietary or taken from some source? On page 53, to fig. 2.4 and 2.5 are not cited sources,
but on page 74 in point 3.3 they are mentioned and cited. Some figures are missing scale
values (eg 1.2.5, 3.6, etc.). On page 75 fig. 4.8 is probably fig. 3.8. My remark remains about
the incorrectly and carelessly described literature.

The abstract corresponds to the dissertation except for the lack of a main conclusion at
the end of Chapter 3. In the abstract, in many places the sentences do not end with a
punctuation mark, there are no commas before "which" and "which", etc. grammatical errors.

Question: Is Equation 2.1 valid for a compressible fluid such as air? Explain why you
apply it in this way. Please Eng Nedev explain it.



7. Conclusion.

I believe that the author has performed analytical and experimental work that is
significant in terms of quantity and quality, which corresponds to the requirements for
obtaining the ONS "doctor" of ZRASRB, PPZRASRB and the Regulations for the acquisition
of scientific degrees of TU. The dissertation contains sufficient scientifically applied and
applied contributions. I highly appreciate the knowledge of the problem, the interpretation of
the results, the graphic design of the material and the practical applicability of the research.

Based on the analysis, I give a positive assessment of the developed dissertation work
and consider it justified to propose to the respected colleagues of the scientific jury, Eng.
Hristo Toshkov Nedeyv, to receive the educational and scientific degree "doctor" in scientific
field 5. Technical sciences, professional direction 5.1. Mechanical engineering in the doctoral
program "Theory of Mechanisms, Machines and Automatic Lines".

18.10.2024 r. Member of the Scientific Jury:
Prof. Nikolay Menkov, DSc



