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CTAHOBWULWE
BbPXY AWCEpPTALMOHEH TpyA 3a npupobusaHe Ha obpasoBaTtenHa u

Hay4Ha CTeneH ,AoKTop”

ABTOp Ha AMCEepPTaLMOHHUS TPYA: Mar. uHX. Xpucto TowkoB Heaes

Tema Ha gucepTauuoHHUA TpyA: ,MoaenupaHe u uscneaBaHe Ha aaanTUBeH BeTPO-
reHeparop”

UneH Ha Hay4YHOTO Xypu: Aou. A-p uHx. [leuko Tores Pycues, TY-Codus, cdunuan
Mnoeaus

1. AKTyanHocT Ha paspaboTBaHWsA B AMCEPTaLMOHHUA TpyA npobnem.

Bce no-ronsiMa TexecT oT AobuBa Ha enekTpoeHeprusi ce nafja Ha BbL300OHOBsAE-
MUTE EHEPruiHN U3TOYHULIM — hakT, oYepTaBall Ce KaTo TpaHO pacTAwa TeHAEeHUWS.
ToBa ce Hanara no pea, NPUYMHK, KaTO BOAELLA Ha TO3K eTan e ekonorusTa. Ekonoruy-
HOTO NPEAUMCTBO Ha Bb30OHOBAEMUTE EHEPrUAHN USTOMHULM B3eMa Npesec A0py 1 Haj
yncTo hMHaAHCOBATA forUKa B eHepreTukara. Tosa Beye ce aBsiBa rnobanHa TeHAeHLUus,
C peanHu aHraXUMEHTU Ha AbLPXABHO HUBO, NOTBBPAEHU OT [MapukKOTO cnopasymeHue,
KOETO B MOMEHTA Beue e AelcTBallo U B HawaTa abpxasa. OT Ta3u rmegHa Toyka, Ha
TO3W €Tan OT pa3BUTUETO Ha TEXHUKaTa, BETPOEHepreTukarta ce ABsABa NepCcnekTMBeH ns-
TOYHUK Ha ENEeKTPOEHEeprusi C NPOrpecuBHO Nokadvsaly ce pbeT. Konn4yecTsoTo Ha Bs-
TbpHa eHeprus npesuLlaBa MHOroKpaTHO eHepriiHMTE NOTPEOHOCTN Ha YOBEYECTBOTO

Hapegn c npegumcTeata Ha MacoBO HanoXunuTe cé B MOMEHTa XOPU3OHTaIHOO-
CEBW BETPOrEHepaTopy, Te C MMAT 1 CBOUTE HeJoCTaTbLm. EAnH OT Hal-Ba)KHUTE € HUC-
KaTa UM eHepruitHa edeKTUBHOCT KaTo LANO 1 Haii-BeYe Npu CKOPOCTW Ha BATbPA pas-
NWYHa OT oNTMMarnHaTa 3a KOATO ca NPOeKTUpaHu

B guceprauuaTa ce npasu ONUT 32 peLlaBaHe Ha TO3N I'IpOﬁJ'IBM KaTo ce npegnara
ajanTuBeH BETpOreHepaTop U ce A0Ka3Ba Heroearta e(EKTUBHOCT.

2. CTeneH Ha no3HaBaHe CLCTOSHUETO Ha npobnema.

W3BbpLUEHO € NUTEpaTYpHO Npoy4BaHe U € HanpaBeH aHanu3 Ha U3TO4HULN, Ka-
caely TEMATUKATA Ha AucepTaunoHHara pabora. Liutupanute nurepatypHi U3TOYHULA
ca 134, oT kouTo 31 Ha KMpuUnuLa, a ocTaHanuTe Ha natuHuua. MNposeaeHoTo nuTEpa-
TYPHO Npoy4BaHe W aHanu3 Ha Hay4HUTe nybnvkaumy, CBbpP3aHN C U3NON3BaHEeTo Ha BA-
Tbpa KaTo M3TOMHUK HA EHeprisl e No3BOSIUIIO Ha AOKTOpaHTa Aa (opmynvpa uenta u
3afauvTe v ga paspaboTv HeoOXoAUMUTE METOAVKM 3a peanvavpaHeTo u.

JloKTOpaHTLT No3HABA B AeTalinun CbBPEMEHHOTO CbCTOAHWE Ha uscnegBaHusTa u
pa3paboTK1TE NO TemaTukaTta, KOeTo My € Aano Bb3MOXKHOCT 3abnOoYeHO, KOMNEeTeH-
THO 1 TBOPYECKM 1A MHTEPNPETUPA U Npunara nuTepaTypHws matepuan. B pesynTat Ha
NpoBefeHNsI aHanNUTUYEeH nuTepaTypeH 0030p ca HanpaBeHWn M3BOAW 33 HepelueHWTe
npobnemu.



3. CroTBeTCcTBME Ha W3bpaHata MeToAMKa Ha uacneasaHe W noctaeeHara uen u
3a/]auv Ha AUCEepPTaLMOHHMA TPYA C NOCTUrHATUTE NPUHOCHU.

3a u3anbiHeHne Ha opMynupaHUTeE 3afadvun, uscneaBaHuaTa ca NposefeHUTe C
n3nonseaHe Ha ageKkBaTHU MmeToaukn. MacnegeaHus ca nposeaeHWUTe Ypes usmvecko u
yucneHo mogenupaxe. MspaboTtenun ca gBa mofena Ha BeTporeHepaTop, KOUTo ca uanu-
TaHW B aepognHamMn4yHa Tp'bﬁa.

MokasaH e moaucuLMpaH YNCneH Moden, NPy KOWTO edeKTUBHOCTTa & YyBCTBU-
TenHo yeenuueHa. C ToBa ce foKa3Ba pearnHo TEOPeTUYHOTO NPEAUMMCTBO Ha ajanTuB-
HWUS BETPOreHepaTop npes XOpU3oHTanHOOCEBUS.

4. OCHOBHM Hay4YHO-NPUINOXHN NPUHOCK HA AUCEPTaLMOHHUA TPYA.

MpuHocKUTE B AVCEpTaLMOHHMA TPYL UMaT Hay4HO-NpunoxeH xapakrep. Mo-3Ha-
YMMU OT TSX ca:

- PaspaGoTeHu ca 4yeTupu BapuaHTa Ha BXogHUW ycTpoicTBa. HanpaseHa e cumy-
nauus, uscnegeaHe U aHanus Ha usbpaHuTe BXOOHM yCTPoWcTBa. Kputepuin 3a oueHKa
Ha e(peKTMBHOCTTa € MaKCMMariHa CKOPOCT Ha NOToKa Ha U3XoAa Ha BXOAHOTO YCTPOMC-
TBO npwu ﬂe(bMHMpaHa pasnuka B HanAraHuATa.

- edunHupaHu ca cpeacTearta 3a NnoBulaBaHe Ha edheKTMBHOCTTa Ha afanTuBs-
HUTe BeTporeHepaTtopu. HanpaseHu ca n3sogm 1 NpenopbKK 3a NPOEKTUpaHe Ha OnTu-
MarnHu BXOAHW YCTPOMCTEA.

- PaspaboteH e cTeHp 3a uscnegeaHe Ha MoAenu Ha afanTUBHM BETporeHepa-
Topu. CTeHOBLT MOXe Aa onpeaensa paboTHUTE XapaKTepUCTUKM Ha PasnUyH1 Moaenu
afanTMBHW BETpOreHepaTopu kaTo pabGoTu CbLBMECTHO C aepoAnHamuyHa Tpbba YIIAK-
1.

- UsBbpLueHo e husmuecko nscriegsaHe Mogeny Ha aganTUBHU BETpOreHepaTopu.
3a eKcnepuMeHTanHo onpeaensaHe Ha eHepruitHaTa eeKTUBHOCT Ha MoJerna Ha BeTpo-
reHepaTopa e paspaboTeHa MarHUTHa cnpayHa CUCTEMA U ONTUYEH TAXOMETHP.

5. MNpeueHka Ha nybnukauuuTe No gucepTauuMoHHUA Tpya.

O6Lo no gucepTauMOHHNUSA TPYA ca HanpaseHu 4 nybnukauum, KaTo ABe OT TAX ca
camocToATeNnHW. EgHa nybnukauus € Ha aHrmuickM €3k U e nybnukysaHa B AlP
Conference Proceedings 2449, 060017 (2022), American Institute of Physics. Bcuuku
ny6bnukauum ca pedepupann B Google Scholar.

6. MHeHus, NnpenopbKu N Benexku.

Hsmam cbliecTBeHW 3abenexku no aucepTaumMoHHusa Tpya. ManoxeHneTo e noc-
nefoBaTenHo M TeXHUYecku magbpxkado. Mybnukayunte no gucepTauMoHHUA TpyA4 no-
KaseaT 3saabnboyYeH n TBOPYECKU Noaxod Npu peluaBaHe Ha npobnemure.

MpenopbkaTta Myn € mar. nHXK. XpucTo Hegee Aa NpoAbNKM nacneaBaHnATa Cn B
o0nacTTa Ha Bb30OHOBAEMWUTE EHEPTUAHWN N3TOYHULN.



7. 3akn4yeHune

CuuTaM, Ye NpeacTaBeHUsT M1 3a MHEHWE aucepTauuoHeH Tpya Ha Tema ,Mope-
nupaHe U U3cnefBaHe Ha aganTUBEH BETporeHepaTop” 3a npuckxaaHe Ha obpasoBa-
TenHa u HayyHa cteneH ,Jloktop“ B obnacT 5. TexHuuecku Haykun, npodecuoHanHo Han-
paBneHue 5.1 MaluMHHO UHXEeHepCTBO, cneumanHocT , Teopusi Ha MexaHu3MuTe, MaLlu-
HUTE U aBTOMATUYHUTE NUHUK", 3HAYMTENHO HAAXBbPIIA HACTOALMTE HOPMaTUBHU U3NC-
KBaHWUSA 3a npuaobuBaHe Ha HayyHaTa U obpasoBaTtenHa creneH ,JlokTop®.

Mpegnaram ga ce npucbam Ha mar. uHx. Xpucto TowkoB Hepges obpasosaten-
HaTa 1 Hay4Ha cTteneH "[okTtop" B npodecnoHanHo HanpaeneHune 5.1 MalnHHO nHxXe-
HEpPCTBO, crneunanHocT , Teopus Ha MeEXaHU3MUTE, MaLLMHUTE U aBTOMATUYHUTE NIMHAN,

Mnoeaus HNeH Ha XYPUTO: ...ooicorvinnianonsas
15.10. 2024 r. (aou. o-p 4. Pycues)
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OPINION

on a dissertation to acquire 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 generator"

Member of the scientific Jury: Assoc. Prof. PhD. Dechko Totev Ruschev , TU-Sofia,
Plovdiv branch

1. Relevance of the problem developed in the dissertation work.

The ever-increasing load in electricity production falls on renewable energy
sources — a fact that manifests itself as an ever-growing trend. This is necessary for a
number of reasons, the leading one at this stage being ecology. The environmental ad-
vantage of renewable energy sources takes precedence even over purely financial logic
in the energy sector. This is already a global trend, with real commitments at the state
level, confirmed by the Paris Agreement, which is now in effect in our country. From this
point of view, at this stage of technology development, wind energy is a promising source
of electricity with progressively increasing growth. The amount of wind energy is many
times greater than the energy needs of mankind

Along with the advantages of the currently widespread horizontal wind turbines,
they also have their disadvantages. One of the most important is their low energy effi-
ciency in general and especially at wind speeds different from the optimal one for which
they are designed.

The dissertation attempts to solve this problem by proposing an adaptive wind gen-
erator and proving its effectiveness.

2. Degree of knowledge of the state of the problem.

A literary study was conducted and an analysis of sources related to the topic of
the dissertation was made. There are 134 cited literary sources, 31 of which are in Cyrillic,
the rest are in Latin. The conducted literary study and analysis of scientific publications
related to the use of wind as an energy source allowed the doctoral student to formulate
the goal and objectives and develop the necessary methods for implementation.

The doctoral student has a detailed knowledge of the current state of research and
development on the topic, which gave him the opportunity to carefully, competently and
creatively interpret and apply literary material. As a result of the analysis of the literature,
conclusions were made about unresolved problems.



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

In order to fulfill the formulated tasks, the studies were conducted using adequate
methods. Research has been conducted through physical and numerical modeling. Two
wind turbine models were made and tested in a wind tunnel.

A modified numerical model is shown, in which the efficiency is significantly in-
creased. This proves the real theoretical advantage of the adaptive wind generator over
the horizontal axis wind generator.

4. Main scientific and applied contributions of the dissertation work.

The contributions in the dissertation have a scientific and applied nature. More sig-
nificant of them are:

- Four variants of input devices were developed. Modeling, research and analysis
of the selected input devices were carried out. The efficiency evaluation criterion is the
maximum flow rate at the outlet of the input device at a certain pressure drop.

- Ways to improve the efficiency of adaptive wind generators were determined.
Conclusions and recommendations for the design of optimal input devices were made.

- A test bench for studying models of adaptive wind generators was developed.
The test bench allows determining the operating characteristics of various models of adap-
tive wind generators when working together with the ULAK-1 wind tunnel.

- A physical study of adaptive wind generator models was carried out. A magnetic
braking system and an optical tachometer were developed to experimentally determine
the energy efficiency of the wind turbine model.

5. Assessment of dissertation publications.

A total of 4 publications were made on the dissertation work, two of which were
independent. One publication is in English and published in AIP Conference Proceedings
2449, 060017 (2022), American Institute of Physics. All publications are referenced in
Google Scholar.

6. Opinions, recommendations and notes.

I have no significant remarks on the dissertation work. The exposition is complete
and technically substantiated. Dissertation publications demonstrate a thorough and cre-
ative approach to problem solving.

My recommendation is M.Sc. Hristo Nedev to continue his research in the field of
renewable energy sources.



7. Conclusion.

| believe that the dissertation work submitted for my opinion on the topic "Modeling
and research of an adaptive wind generator" for the award of an educational and scientific
degree "Doctor” in field 5. Technical sciences, professional direction 5.1 Mechanical en-
gineering, specialty "Theory of mechanisms, machines and automatic lines", significantly
exceeds the current regulatory requirements for obtaining the ESD "Doctor”.

| propose to award the M.Sc. Eng. Hristo Toshkov Nedev educational and scientific
degree "Doctor" in professional direction 5.1 Mechanical engineering, specialty "Theory
of mechanisms, machines and automatic lines".

Plovdiv JUrY MBMDET: ... .. oo syusis
15/10/2024 /Assoc. Prof. PhD D. Ruschev/



