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PEUEH3UA

BbpXy AMUCEPTAUMOHEH Tpya 3a npuaobueaHe Ha obpadoBatenHa n Hay4yHa
cTeneH ,aoKTop”

ABTOp Ha AucepTauuoHHUa Tpya: uHxk. Mabpuen BeHenuHos Meoprues.

Tema Ha gucepTaumMoHHUs Tpya: M3cneaBaHe xapakTtepucTUKUTE Ha Bb3ayLUEeH
BUHT Npu Manku Yyucna Ha PeltHonac B yCNoBus Ha ekpaHeH edekT.
PeueH3eHT: npod. A-p nHx. AceH AHrenos MapuHos.

1 UHopmaumna 3a AOKTOpaHTA.

JokTtopaHTbT e 3aBbpwun OKC ,6akanasbp® npe3 2019 r. u OKC
,Maructop” npes 2021 r. B TexHudecku yHuBecuteT — Codua KaTo
NbpBEHEL Ha BUNYCKUTE.

Ot 02/07/2021 — 31/10/2021 e wu3cnepoBaTen KbM TexHUYECKU

YHuBepcuteT, a o1 28/10/2021 3aema akageMmuyHata ANbXHOCT aCUCTEHT.

Ot 03/07/2017 — 31/07/2017 nposexaa cTtax B HauwoHaneH boppn 3a
pascrnefBaHe Ha  NpoOM3WECTBUSE  BbB  Bb3AYWHUA, BOAHUA 1
xenesonbTHUS TpaHcnopT, oT 09/07/2018 — 27/07/2018 e Ha cTax B
ObpxaBHO npeanpuate "PbKOBOACTBO Ha Bb3AYLWHOTO ABUXEHME", a OT
01/02/2023 — 31/07/2023 e CrenuHavaHT Ha ObNrapo-amepukaHckaTa
KoMucus 3a obpasoBaTterneH obmeH "dynbpant” KaTtegpa
"AepOoKOCMUYECKO UHXEHEPCTBO", YHuBepcuTeT Ha MepuneHa.
2. AKTyanHoCT Ha pa3paboTBaHua B AuUCepTauUOHHUA TpyAa
npobnem.
HapactesaHeTo Ha nonetuTte c 6e3nNUNoTHKU NneTaTenHn anapaTn nopaxnia
HeobxoaAnMocCT oT Hay4YHooboCHOBaHa NHopmayms OTHOCHO
aepoJvHaMUYHUTE XapakTepucTUKM Ha npunaraHute Bb3OyWHW BUTNa B

ycnosusa onpegensduwm etannute Ha 3nmtaHe, KauaHe v npu noneTun B 6nusocT



A0 NPenaTCcTBUA.

Heobxogumoctta o7  Hayy4HoobocHOBaHa  WHMOpPMauUUs  OTHOCHO
aepoanHaMU4YHUTE XapakKTEPUCTUKU Ha Bb3AYWHUTE BUTNA 3a 6E3NUNoTHU
nertaTtenHW anapatu e nopodeHa OT BCe MNOo-HapacTBaLLIOTO UM 3HA4YeHue B
pasnuYyHn HanpaBneHus.

BanuanpaHeTto Ha wusdducnuteneH mopen 6u nNo3BonMNO NPSKOTO My
npunaraHe npu Ccb3gaBaHETO M aHanM3a Ha CUCTEMUTE 3a aBTOMATUYHO
ynpasneHue.

3. O6wa xapakTepucTuka n CTpykKTypa Ha AMcepTauMoOHHUA TpyA.

AucepTaunoHHMaT Tpya e B obem oT 169 cTpaHuumn, kaTo BKMoYBa S
pasfgena 3a pelwaBaHe Ha OpPMyNUpaHUTE OCHOBHU 3ajayn, CNUCHK Ha
OCHOBHWTE MNPUHOCK, CNUCBLUM Ha WU3Non3BaHarta nurtepatypa U Ha
nyénukauumMTe No gucepraumsata Kakto W npunoxenus. LutupaHu ca obuwo
112 nuTepaTypHu n3TouHMuKM, kato 110 ca Ha natuHUUa U 2 Ha Kupunuua.
PaboTaTa Bkntodsa 06wo 57 durypu n 17 tabnuun. HomepaTta Ha urypute
n TabnuunuTe B aBTOopedepaTa CbOTBETCTBAT Ha Te3n B AUcepTaunoHHNA Tpya.

OCHOBHUTE 3a4a4u, KOUTO AUCEPTALMOHHUAT TPYA NocTaBsi ca o6obLueHn

B cnegHarta nocneaoBaTenHocT:

1) moanduumpaHe Ha CTeHA A0 HWBO, KOETO NO3BOoMsiBa onpeaensHe
Ha aepoAvHaMUYHUTE XapaKTepUCTUKM Ha Bb3AylweH BUHT B
YCINOBUS HA eKpaHeH edexT,

2) U3BbPLUBAHE Ha eKxcnepumeHTanHo onpeaensHe Ha
XapaKTepPUCTVUKUTE Ha Bb3AYLUEH BUHT B YCNOBUSA Ha EKPaHEH eOeKT;

3) npunaraHe Ha noAxoAdl, maTtemaTuyeH mopen c uen 41ucneHo
onpeaensHe xapakTepucTuky Ha Bb3dylleH BUHT B YCNOBUSA Ha
eKpaHeH edexT;

4) nopasBuMBaHe Ha W3Be[eHUTE YUCNEHU MOAEenu, KouTo onuceat
ABNEHUETO ekpaHeH eddekT n/unu npunaraHeTo Ha Beve U3BeAeHUTE
ypaBHEHWs OT u34McnuTenHaTa mexaHvka Ha dnymanTte C uen

yCcnewHo BanungupaHe Ha mMaremaTundeH  MoAen, cnocobeH



onTMmManHo ga onpenens XapakTepuUcTuknuTe Ha Bb3AyLWEH BUHT B

YCINOBUS Ha ekpaHeH edeKT Npu Manku Yucna Ha PenHonac.

B Paspen 1 ,Hactoawu pa3paboTkn cBbp3aHU C ABREHUETO eKpaHeH
eMdeKT Ha Bb3AYWHU BUHTOBE® HAa n3cneasaHeto ce obocHoBaBa
aKTyanHoCTTa 1 3HAa4YMMOCTTa Ha TemMaTa Ha paspaboTkarta. HanpaseH e 0630p
Ha MPOBEAEHUTE [0 TO3U MOMEHT U3CNEeABaHUS OTHOCHO SIBREHUETO eKpaHeH
edeKkT Ha Bb3AYWHU BUHTOBE. INaHcupa ce wuscneposaTenckata Tesa.
AeduHnpann ca uenute u sagaunte Ha AVCEePTAUMOHHUS Tpya KaTo e
fpeACTaBeHa n NnocnefoBaTeNHOCTTa Ha OCHOBHWUTE 3aaaquun.

B Pasgen 2 ,Ananva Ha OCHOBHUTE TEOPETUYHU MOAENU 3a YUCHEHOo
U3CNeABaHe aepoaMHaMUYHUTE XapaKTepuUCTUKU Ha Bb3AYLWHU BUHTOBE B
YCIOBUA Ha eKkpaHeH ebekT" e npeacTaBeHa cTerHaTo TeopuaTa Ha HocellaTa
fHWA, TeéopuA Ha HocellaTa NOBbPXHOCT, TEOopeTUYHUA Moaen Ha Neiwman
OTHOCHO ~ BNUAHWETO Ha 6nM30CTTa [0 eKpaHHa MOBBPXHOCT BbpXY
XapaKTepUCTUKNTE Ha BB3AYLIEH BUHT, HaKpaTKo € MpenacTaBeH PEXUM Ha
BUCEHE Ha XenukontepeH BUHT B BNIN30CT A0 ekpaHHa NOBbPXHOCT, TEopUATa
Ha enemeHTuTe Ha paboTHaTta nonata, vmnyscHaTta Teopus, KOMBUHMpaHuA
ENEMEHTHO-UMNYNCeH MoAEeN 1 eMNUPUYHM MOAENW OTUUTALLMN BAUSHUETO Ha

»EKpaHa" BbPXY XapaKTepUCTUKUTE Ha BUHTA B YCMOBUS HA eKpaHeH edexT.

PasrnenaHu ca ocCHOBHWUTE nNokasaTenu oTYuTaHu B MoZena. oTYyMTaHe Ha
3arybute B KpallHUTE eneMeHTU Ha paboTHaTa nonarta, oTYMTaHe Ha 3arybure
B KOPEHOBOTO ceyeHue Ha paboTHUTe nonaTu, oTyMTaHe 3arybute Ha
WHAOYKTUBHA MOLLHOCT KaTo cnefcTBME Ha HEPABHOMEPHOCTM BbB Bb3AyLUHUS
MOTOK, OTHYUTAHE BIMAHNETO Ha YMCNOTO Ha PenHonac BbpXy U3dncnuTenHuTe

CTOWNHOCTU Ha KOGd)MLWIeHTa Ha NbliHaTa CbNPOTUBUTESTHA MOLLHOCT.

B Paap,en 3 ,,EKCﬂepMMeHTaﬂHM n3cnenBaHUAa 3a ABIIEHUETO eKpaHeH
ed)eKT Ha Bb34yLWHU BUHTOBE" ca onucaHu eKCcnepnMmeHTanHaTa ycTtaHOBKa 3a
npunaraHe Ha OCHOBHaTa MeTo[ororus, METOONYECKNTE CTbMNKUW Ha
NpoBEAEHUTE CTAaTU4YHW  U3MEepBaHUA npu npunaraHe Ha OCHOBHaTa

METOAONOMMA W OT MNPOBEAEHUTE eKCnepuMeHTanHu wu3cneaBaHua ca



0606wWeHN eKCnepuMeHTanHuTe pesynraTu. MNMpeacTtaseHu ca
GKkCnepumeHTanHaTa ycTaHoBKa 3a uscneasaHe ABNEHNETO eKpaHeH edekT Ha
Bb3yWeH BWHT npu npunaraHe wWa CnomMaraTenHata wmeTtodonorna wu
nonyyYeHnTe  excnepumeHTanHu pesynTaTtu npu npunaraHe  Ha
CnomarartenHarta metogonorus.

B pasnen 4 ,Ananus Ha ACPOAVNHAMUYHNTE XapaKTePUCTUKN Ha Bb3AYLLEH
BUHT B YCNOBWS Ha ekpaHeH edpekT NOCpPeacTBOM 4YucneHn mertoau” ca
NPEACTaBEeHN NPUNOXEHWNTE YUCNEHN MOAENU, U3YUCAUTENHATA MeTodonorna
W Nony4YeHnTe Yncnenun pesynraTu.

B paspen 5 ca npeacraBenu ussoaute u 3aKNoYeHNATa OT HanpaBeHoTo
n3cnenBatxe.

N3rpaxpgaHeto Ha uauucnutenHus MOJen e OCbLIeCTBSIBEHO 4pes
MATLAB, 4uuTo koA e npeacraseH B pasgen lMpunoxeHusa. TeopeTuyHaTa
OCHOBa Ha BCEKW OT MoAenute e nocrnegoBaTefnieH OTHOCHO BAUSIHUETO Ha
FEOMETpUYHNTE napameTpu, MacoBWTe napamMeTpu W napameTpute Ha
Bb34YLWHNA NOTOK.

4. OueHka Ha Hay4yHWTE M  Hay4YHOMPUNOXKHM NPUHOCKU Ha
AUcepTaunoHHUsA Tpya.
LisnoctHoTo mun 3anosvasaHe ¢ aucepTauusta u aBTopedepaTta Ha

KaHAnAaTa ca OCHOBaHWe fa HanpaBsa oblma U3BoM, Ye B NpeacTaBeHus

3a 3awmuTa OucepTalMoHeH Tpyd ce CbAbpXaT Hay4YHO-MPUNOXHU U

NPUNOXHU NPUHOCMU.

Hay4Ho-npunoxHu npuHocu

1. Cb3paneHa e MmeTofonorus 3a ekcnepuMeHTanHo onpeaensiHe Ha

aepoAuHaMUYHUTE XapaKTepuUCTUKU Ha [Ba Bb3AYLUHW BUHTA nNpu paboTa

B YCNOBUSA Ha eKpaHeH edekT.

2. MNpegnoxeH e wuHoBaTMBEH XWbBpuaeH anropuTbM 3a U3cneaBaHe

XapakTepucTuknte Ha Bb3AYWHW BUMHTOBE paboTewm B YyCrnoBuUs Ha

eKpaHeH edekT.

3. OcbllecTBEHO € 4ucneHo MogennpaHe Ha aepoanHaMuyHuTe



XapakTepUCTUKN Ha Bb3AyLIeH BUHT npu paboTa B yCroBWS Ha eKpaHeH
edeKT Ypes UHTerpupaHe B Moaena Ha EMMUPUYHN NONPaBKN OTHACALLN ce
3a KoeuUMeHTa Ha OTHOCUTENHA CKOPOCT B paBHMHaTa Ha BbPTeHe Ha
BUHTa (A).

MpunoxHu npuHocu

1. N3BbplweHo e ekcnepumeHTanHo onpefenaHe Ha aepoanHaMU4yHUTE
XapakTEepUCTUK Ha Bb3AYLWEH BUHT B YCMOBWUS Ha eKkpaHeH edekT npu
BapuvaumMsa Ha KOMMNMEeKC OT napameTpu: brbAbT Ha MNOCTaBsHEe Ha
enemMeHTUTe Ha paboTHUTe nonatu (B), OTHOCUTENHOTO pa3scTosHUE OT
PaBHUHAaTa Ha BbpTEHE Ha BUHTA OO eKpaHHata MOBLPXHOCT U Ha
Hecrotata Ha BbpTeHe. V3cnenBaHwTe U3Xo4HW nNapameTpu  ca:
Cb3flaBaHaTa OT Bb3AYWHUA BUHT TernutenHa cuna, CbNpoTUBUTENHUSAT
MOMEHT, KaKTO U TEXHUTE KOEMULIMEHTN.

2. [pecb3gageHa e B MATLAB cpena mMeTogonoruyeckaTta
nocneaoBaTeNnHOCT Ha NpeanoXeHns xnbpuaeH Moaen ¢ OCHOBHa 3a4aya
npoBexaaHe Ha U34yncneHuaTa.

3. lMpunoxeH e xubpuaeH eNemMeHTHO-UMMYNceH MoAen C eMMIUPUYHU
KOpeKuUnn ¢ OCHOBHa 3a[ia4ya 4YncneHo onpeaensHe Ha aepoanHaMuyHuTe
XapakTepuCTUKn Ha Bb3AYyLWEH BUHT B YCNOBUSA Ha €eKpaHeH eqekT.
N34uncnenu ca cTonHoCcTUTE Ha TernuTenHaTa cuna, Ha CbnpoTUBMUTENHaTa
MOWHOCT U Ha CbOTBETCTBALLUNTE UM OTHOCUTENHU KOEUUMEHTU U NpuU
Bapuauma Ha KOMMMeKc OT napamMeTpu: brbNbT Ha MNOCTaBAHE Ha
enemMeHTUTe Ha nonaTtute N OTHOCUTENHOTO Pa3CTOSHMSA OT paBHUHATA Ha
BbpTEHE Ha BUHTA 0 eKkpaHa.

4. OCbLLECTBEHO € eKCNEePUMEHTANHO onpeaensiHe Ha aepoAnHaMUYHUTE
XapaKkTePUCTUKN HA MyNTUKONTEPEH Bb3AYLLEH BUHT Npu paboTa B yCnoBUS
Ha ekpaHeH edekT. OueHeHW ca 3HaAYeHU\Ta Ha Ccb3gaBaHaTa
TernutenHaTta cuna, CbnpoTUBUTENHaTa MOLWIHOCT MNpu Bapuauus Ha
yectoTaTa Ha BbpPTEHE, OTHOCUTENHOTO pasCTosiHUEe [0 eKpaHHaTa

MOBBPXHOCT U HA brbla Ha HakNoHa Ha paBHMHATa Ha BbPTEHE.



5. lNpeAcTaseHa e oueHka Ha 30HATa Ha HanWuMe Ha eKpaHeH edeKT Ha
ABaTa n3CneaBaHW Bb3AYWHW BUHTA U 33 BAUSHUETO Ha eKpaHHaTa
MOBBPXHOCT  BBLPXY OCHOBHWTE  eKCnNnoaTaLMoHHW napameTpu Ha

BUHTOBETE Npu paboTaTa UM B 30HATa Ha HaNUuKe Ha eKkpaHeH edexT.
9 lMpeueHka Ha nyénukauumTe no AncepTaunmoHHUA TpyAa.

HokTopaHTLT € aBTOp Ha 4 6p. Hay4HU nybnukauum, oT KOMTo egHa
CamMocCToATENHa ” TpU B CbABTOPCTBO. B nocoueHwTe cTaTum ce
aHanmanpar pasfniMyHu acnekTn oT uscnensaHaTta B AucepTaunaTa Tema.
MpenctaseHuTe craTum nokpuBaT WaUCKBaHWUSITA 3a npuaobueaHe Ha
obpasoBaTenHa v HayyHa cTeneH ,AOKTOP".

6. OueHka Ha aBTopecpepara.

Mpeacrasennar  asTopedepaT cboTseTcTBa B CTPYKTYPHO ¥
CbABPXATENHO OTHOLLEHWE Ha NpeflocTaBeHaTa My 3a peLeH3uns aucepTauus.
CnaseHu ca MsncKBaHWsITa N0 OHOPMIEHUETO U Ca BKIIOYEHU HEOBXOAMMUTE
aTpubyTu. MocpencTeom sanosHasaHe ¢ asTopedepa Moxe 4a ce Npuaobiue
€AHO3Ha4YHa npeAcTaBa 3a AUCEpTaLMOHHUS TPyA.

7. MHeHuA, NnpenopbLku 1 Genexku.

Ha 6asa aHanus Ha npepocTtaBeHust mMu 3a peueH3vpaHe Tpyg Mmora aa
npenopbv4am Ha uHx. Nabpuen BeHenuHos Neoprues Aa noTbpcy Bb3MOXHOCTM
3@ CbCTaBAHE Ha eknn 3a y4acTue B HauuoHanHu u MexayHapoaHu npoekTu.

8. 3akno4yeHue.

["opensnoxeHoTo Mu fAaBa ocHoBaHWe Aa Npenopbyam Ha yBa)xaemoTo
Hay4HO Xypu Ada npucbanm OHC ,foktop* Ha uHX. Mabpuen BeHenuHoB
leoprueB B MH 5.5. » 1 PAHCMopT, KopabonnaBaHe W aBuauMs”, HayqHa
cneuynanHoct ,HaBurauma, ynpasneHve un ekcnnoaTauus Ha Bb3OyLIHWUA

TpaHcnopT “.
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1. Information about the doctoral student.

The Gabriel Venelinov Georgiev graduated with a Bachelor's degree in
2019 and a Master's degree in 2021 at the Technical University - Sofia as the
top of his class.

From 02/07/2021 - 31/10/2021 he is a researcher at the Technical
University, and from 28/10/2021 he holds the academic position of assistant.

From 03/07/2017 — 31/07/2017 he is conducting an internship at the
National Board for the Investigation of Accidents in Air, Water and Rail
Transport, from 09/07/2018 — 27/07/2018 he is on an internship at the State
Enterprise "Air Traffic Control", and from 01/02/2023 — 31/07/2023 he is a
Fulbright Scholar of the Bulgarian-American Educational Exchange

Commission, Department of Aerospace Engineering, University of Maryland.



2. Relevance of the problem developed in the dissertation.

The growth of flights with unmanned aerial vehicles creates a need for
scientifically based information on the aerodynamic characteristics of the
applied air propellers in conditions determining the stages of take-off, landing
and when flying near obstacles.

The need for scientifically based information on the aerodynamic
characteristics of air propellers for unmanned aerial vehicles is caused by
their ever-increasing importance in various directions.

Validation of a computational model would allow its direct application

in the creation and analysis of automatic control systems.

3. General characteristics and structure of the dissertation.

The dissertation work is 169 pages long, including 5 sections for solving
the formulated main tasks, a list of the main contributions, lists of the literature
used and the publications on the dissertation, as well as appendices. A total
of 112 literary sources are cited, 110 of which are in Latin and 2 in Cyrillic.
The work includes a total of 57 figures and 17 tables. The numbers of the
figures and tables in the abstract correspond to those in the dissertation work.

The main tasks that the dissertation work sets are summarized in the
following sequence:

1) modifying a stand to a level that allows determining the aerodynamic
characteristics of an air propeller in conditions of screen effect;

2) performing an experimental determination of the characteristics of
an air propeller in conditions of screen effect;

3) applying an appropriate mathematical model in order to numerically
determine the characteristics of an air propeller in conditions of screen effect;

4) further development of the derived numerical models that describe



the phenomenon of the screen effect and/or the application of the already
derived equations from computational fluid mechanics in order to
successfully validate a mathematical model capable of optimally determining
the characteristics of an airscrew in conditions of the screen effect at low
Reynolds numbers.

In Section 1 "Current developments related to the phenomenon of the
screen effect of airscrews" of the study, the relevance and significance of the
topic of the study is justified. A review of the research conducted to date on
the phenomenon of the screen effect of airscrews is made. The research
thesis is launched. The goals and objectives of the dissertation are defined
and the sequence of the main tasks is presented.

In Section 2 "Analysis of the main theoretical models for numerical
study of the aerodynamic characteristics of airscrews in conditions of screen
effect" the theory of the airfoil, the theory of the airfoil, the theoretical model
of Leishman regarding the influence of proximity to a screen surface on the
characteristics of an airscrew is presented concisely, the hovering mode of a
helicopter propeller near a screen surface is briefly presented, the theory of
the elements of the working blade, the impulse theory, the combined
element-impulse model and empirical models taking into account the
influence of the "screen" on the characteristics of the propeller in conditions
of screen effect.

The main indicators taken into account in the model are considered:
taking into account the losses in the end elements of the working blade,
taking into account the losses in the root section of the working blades, taking
into account the losses of inductive power as a consequence of irregularities
in the air flow, taking into account the influence of the Reynolds number on

the calculated values of the coefficient of total drag power.



In Section 3 "Experimental studies on the phenomenon of the screen
effect of airscrews" the experimental setup for applying the main
methodology is described, the methodological steps of the static
measurements carried out when applying the main methodology are
described and the experimental results from the conducted experimental
studies are summarized. The experimental setup for studying the
phenomenon of the screen effect of an airscrew when applying the auxiliary
methodology and the experimental results obtained when applying the
auxiliary methodology are presented.

In Section 4 "Analysis of the aerodynamic characteristics of an airscrew
in conditions of screen effect using numerical methods" the applied numerical
models, the computational methodology and the obtained numerical results
are presented.

In Section 5 the conclusions and inferences from the research are
presented.

The construction of the computational model was carried out using
MATLAB, the code of which is presented in the Applications section. The
theoretical basis of each of the models is consistent regarding the influence

of geometric parameters, mass parameters and airflow parameters.

4. Assessment of the scientific and applied contributions of the
dissertation.

My comprehensive acquaintance with the dissertation and the
candidate's abstract are grounds for drawing the general conclusion that the
dissertation submitted for defense contains scientific and applied
contributions.

Scientific and applied contributions



1. A methodology has been created for experimental determination of
the aerodynamic characteristics of two propellers when operating in
conditions of screen effect.

2. An innovative hybrid algorithm has been proposed for studying the
characteristics of propellers operating in conditions of screen effect.

3. Numerical modeling of the aerodynamic characteristics of a propeller
when operating in conditions of screen effect has been carried out by
integrating into the model empirical corrections relating to the coefficient of
relative speed in the plane of rotation of the propeller (A).

Applied contributions

1. An experimental determination of the aerodynamic characteristics of
an air propeller in conditions of a screen effect was carried out under the
variation of a complex of parameters: the angle of placement of the elements
of the working blades (8), the relative distance from the plane of rotation of
the propeller to the screen surface and the frequency of rotation. The studied
output parameters are: the traction force created by the air propeller, the
resistance moment, as well as their coefficients.

2. The methodological sequence of the proposed hybrid model with the
main task of carrying out the calculations was recreated in the MATLAB
environment.

3. A hybrid element-impulse model with empirical corrections was
applied with the main task of numerical determination of the aerodynamic
characteristics of an air propeller in conditions of a screen effect. The values
of the traction force, the resistance power and the corresponding relative
coefficients were calculated and with a variation of a complex of parameters:
the angle of placement of the blade elements and the relative distance from

the plane of rotation of the propeller to the screen.



4. An experimental determination of the aerodynamic characteristics of
a multicopter propeller when operating in conditions of screen effect was
carried out. The values of the created traction force, the resistance power
when varying the rotation frequency, the relative distance to the screen
surface and the angle of inclination of the plane of rotation were estimated.

5. An assessment of the screen effect zone of the two studied
propellers and the influence of the screen surface on the main operational
parameters of the propellers when operating in the screen effect zone are

presented.

5. Assessment of publications on the dissertation work.

The doctoral student is the author of 4 scientific publications, of which
one is independent and three are co-authored. The indicated articles analyze
different aspects of the topic studied in the dissertation. The presented
articles meet the requirements for acquiring the educational and scientific

degree "doctor".

6. Evaluation of the abstract.

The submitted abstract corresponds in structure and content to the
dissertation submitted to me for review. The layout requirements have been
met and the necessary attributes have been included. By familiarizing

yourself with the abstract, you can gain an unambiguous idea of the

dissertation work.

7. Opinions, recommendations and notes.

Based on an analysis of the work submitted to me for review, | can

recommend to Eng. Gabriel Venelinov Georgiev to seek opportunities to form



a team for participation in national and international projects.

8. Conclusion. 7

The above gives me reason to recommend to the esteemed scientific
jury to award the ONS "doctor" to Eng. Gabriel Venelinov Georgiev in PN 5.5.
"Transport, shipping and aviation", scientific specialty "Navigation,

management and operation of air transport".
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