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BbpXy AucepTaLluoHeH Tpya 3a npuaobuBaHe Ha obpasoBaTenHa u
Hay4Ha cTeneH ,OKTOp"/ Hay4yHa cTeneH ,JOKTOp Ha HaykuTe”
ABTOp Ha gucepTauunoHHus Tpya: Mabpuen BeHenuHos Neoprues

Tema Ha gucepTaumoHHUs Tpya: “UscnenBaHe xapakTePUCTUKUTE HA Bb3AYLUEH
BUHT Npu Manku yucna Ha PeliHonac B ycnoBus Ha ekpaHeH edekt”

UneH Ha Hay4yHOTO Xypu: Jou. A-p WHX. LiBeTenuHa Bnagumuposa Benkosa,
BBMY ,H./. Banuyapos*

1. AKTyanHocT Ha pa3paboTteHus npobnem

PaspaboTkata pasrnexga W3KMIOYUTENHO aKTyaneH B Hay4yHO U MNPUIOXHO
OTHOLLIeHue npobnem, cBbp3aH C Bb3AyLWHUTE BUHTOBE, paboTewu npyu Manku
yucna Ha PeriHongc u B ycnosusiTa Ha ekpaHeH edekT. To3u npobrnem e ocobeHo
BaXXEH B KOHTEKCTA Ha pa3pacTBaLloTO Ce U3non3saHe Ha 6e3nuUnoTHU neTaTenHu
anapatM u HeobxoaumMocTTa OT MOBULIEHA NPEeUU3HOCT B TEeXHUS OU3alH U
ynpaBreHue npu usnutaHe, kauaHe W nonet B 6GnM30CT A0 MNOBBLPXHOCTMU.
3apaunTte, opmynupaHu B gucepTauusaTa, oTpassBaT fobpe usbpaH dokyc
BbPXY NPAKTUYECKN MPUMOXUMU U HAYHHO 3HAYMMK acnekTu oT npobnemarukara.

2. CTeneH Ha nNo3HaBaHe Ha npo6GyieMa U TBOpYecka UHTepnpeTauus Ha
nuTepaTypHUs Matepuan.

ABTOPBLT [OEMOHCTpupa 3aabnboyYeHO no3HaBaHe Ha CbCTOSHUETO Ha
uscnegsaHua npobnem, kato ob6obwaBa ronsm obem cbBpeMeHHa Hay4Ha
nutepaTypa, BKMiOYBalla u3cnedBaHWUs € pas3nuuYeH  xapaktep -
eKCrepuMeHTanHu, YucneHn W aHanutuuyHu. [MpepacraBeHaTa nuTepatypa e
afleKkBaTHO WHTepnpeTMpaHa, a CPaBHUTENHUAT aHanu3 e 3aabnboyeH wu
HaBpPEMEHEH.

3. CboTBeTCTBME Ha M36paHaTa MeToAuUKa Ha uUscneaBaHe U
nocrtaBeHaTa ues U 3agayv Ha gucepTayuMoHHUA Tpya € NOCTUTHaATUTE
NMPUHOCMU.

N3bpaHaTa MeToAuKa CbyeTaBa EKCMepUMeHTaneH U 4ucrneH noaxon,
BKMIOYUTENHO paspaboTBaHe Ha cobcTBeH xubpuaeH mopen, GasupaH Ha
eneMeHTHO-UMMYNCeH U emnupuyeH noaxop. Tasu MeToAonorus € HanbiHo



afilekBaTHa CrnpsiMo NOCTaBEeHUTE Lenu 1 3afgayu u BoAU 40 HaAeXaHU U 3Ha4Yumu
pesyntaTtu. N3nonssaHeTo Ha MATLAB 3a yucrneHo MogenupaHe U peanusauusta
Ha ABE He3aBUCUMU eKCnepuMeHTanHu MeTo4onorum € ocobeHo LeHHo.

4. Hay4Hu u/vunu Hay4HO NPUNOXHU NPUHOCU HA AUCEePTALUOHHUA TPYA:

¢dopmynupaHe U o6GoCHOBKa Ha HOB Hay4eH npo6nem (o6nacr);
¢ opmMynupaHe u 060cHOBKa Ha HOBa Teopus (XUNoTesa); AoKa3BaHe C
HOBM CpeAcTBa Ha CbLUWECTBEHW HOBU CTpaHU B ChbliecTByBaliu
Hay4YHu npo6nemMu U Teopuu; cb3faBaHe Ha HOBM KrnacuduKauuwm,
MeToAM Ha uscrnenBaHe, HOBU KOHCTPYKLUUM, TeXHONOrUU, Npenaparu,
CXeMM 3a JieyeHUe U T.H.; nonyyaBaHe U JoKazBaHe Ha HOBM (hakTu;
nonyvaBaHe Ha NOTBBLPAUTENHU dakTu; 3HauYUMM
XyZ0XeCTBeHOTBOPYECKU NMOCTUMXKeHUs. XapakTep Ha NMpPUHOCUTe 3a
BHeApsABaHe: MeTOAU, KOHCTPYKLMKU, TEXHOJOrUU, NpenapaTu, CXeMu,
Xy[A0XeCTBEHO TBOPYECTBO M T.H. 3HaYMMOCT Ha MpPUHOCUTE 3a
HayKaTa U npakTukara.

Hay4HO-NpuUNoXHu NpUHOCH

1

Cb3nageHa € MeToaonorusi 3a  eKkcrepuMeHTasniHo onpefensHe Ha
aepoauHaMUYHUTE XapaKTEPUCTUKM Ha ABa Bb3AyLUHU BUHTa nNpu paboTa B
yCrnoBUsi Ha ekpaHeH edexT.

MpepnoxeH e wHOBaTMBEH XubpuaeH anroputbMm 3a UscnenBaHe
XapaKTepuUCTUKUTE Ha Bb3YLLIHU BUHTOBE paboTeLuy B YCNOBUA Ha eKpaHeH
edekT.

OcCblLUecTBEHO € 4uUCNeHO MofenupaHe Ha aepoguHamuvHuTe
XapaKTepUCTUKN Ha Bb3AylIeH BUHT npu paboTa B yCrnoBuS Ha eKkpaHeH
edekT Ypes uHTerpvpaHe B Moena Ha eMnupu4H Nonpaekn OTHacCALLY ce
3a KoeduLMEHTaA HA OTHOCUTENHa CKOPOCT B paBHWHATa Ha BbpTeHe Ha
BUHTA (A).

MpunoXHu npuHocuU

ik

M3BbpLIEHO € EKCNEepUMEHTanHo onpefensHe Ha aepoauHaMu4HuTe
XapaKTepUCTUKN Ha Bb3fylleH BUHT B YCNOBUA Ha €KpaHeH edekT mpu
Bapuauusi Ha KOMMSEKC OT napamMeTpu: brbfbT Ha MocTaBsHe Ha
eneMeHTUTe Ha paboTHWUTe nonaTu (B), OTHOCUTENHOTO pa3cTosiHue OT

H
paBHUMHaTa Ha BbpTeHe Ha BUHTa [0 ekpaHHaTa MOoBBLPXHOCT (—R—) n Ha

yectoTata Ha BbpTeHe (n). MacnenBaHuTe UW3XOAHW NapameTpu ca:



cb3faBaHaTa OT  Bb3AyWHUA  BUHT  TernutenHa cuna (T),
CbNPOTUBUTENHUAT MOMEHT (Q), KakTo U TexHUTe koeduumeHTu (¢, ) u (¢

).

2. lNpecbsgageHa e B MATLAB cpena MeTofonoruyeckara
nocnenoBaTeNHOCT Ha NpeanoXxeHUa xubpuaeH Moaen ¢ OCHOBHa 3ajaya
npoBexaaHe Ha U34YUCNEeHnsTa.

3. MNpunoxeH e xubpuaeH enemMeHTHO-UMNYNICeH MOoAen C eMNUPUYHU
KOpeKLUMn C OCHOBHa 3afaya YMCneHo onpeaensHe Ha aepoAuHaAMUYHUTE
XapakTeEpUCTUKA Ha Bb3AYLIEH BUHT B YCMNOBUA Ha eKpaHeH eqekT.
M3uucneHn ca cCToHOCTUTE Ha TernutenHata cuna (T), Ha
cbnpoTuBUTEnHaTa MowHocT (P) n Ha cboTBETCTBALWMUTE UM OTHOCUTENHU

Q

c c

koecpuuneHTn (-2) u (-£) npu BapvauuMss Ha KOMMSEKC OT napamMeTpu:
o g

BMLABLT HA NOCTaBsAHE Ha eneMeHTUTe Ha nonatute (6) U OTHOCUTENHOTO

pa3CToOAHUS OT paBHUHATa Ha BbPTEHE Ha BUHTa [0 eKpaHa (-’;i).

4. OCbLLECTBEHO € EKCMNepUMEHTanHo onpefensiHe Ha aepoAuHaMuUyHUTeE
XapaKTepUCTUKN Ha MynTUKONTEPEH Bb3AyLUEH BUHT Npu paboTa B ycrnosus
Ha eKkpaHeH edekrt. OueHeHM ca 3Ha4yeHUATa Ha Cb3gaBaHaTa
TernutenHaTa cuna (T), cbnpoTuBuTenHata MmolwHocT (P) npu Bapuauumsa Ha
yectotaTta Ha BbpTeHe (n), OTHOCUTENHOTO pa3CToAHUE A0 eKpaHHaTa

NOBbPXHOCT (%) 1 Ha brbNna Ha HaknoHa Ha paBHUHaTa Ha BbpTeHe (D).

5. MpeacraBeHa e oLEeHKa Ha 30HaTa Ha Hanu4yue Ha ekpaHeH edekT Ha aBaTa
U3cneaBaHu Bb3QyLWHU BUHTA U 3@ BNUAHWETO Ha eKpaHHaTa NoBbPXHOCT
BbpXYy OCHOBHWTE €KCnnoaTauuoHHW MapaMeTpu Ha BUHTOBETE MpU
paGoTaTa UM B 30HaTa Ha Hanuyue Ha ekpaHeH eqekT.

- @®opmynupaHe u 060cHo8Ka Ha HO8 Hay4eH npobsem

OucepTauusTa agpecupa HefoCTaTb4YHO W3CNeaBaH HaydeH npobnem:
BNUAHWETO Ha eKpaHeH edeKT BbpXy Bb3AYyLHU BUHTOBE NMpU Manku vucna Ha
PeltHonac, ¢ npunoxeHue npu BJIA. ToBa € HOB KOHTEKCT Ha fobpe no3HaTo
ABneHue B cneynduYHU yCrioBus.

- @opmynupaHe u o60cHo8Ka Ha Hoea meopusi (xuriome3a)

WarpaneHa e xunoTesa 3a NoBeAEHUETO Ha aepoAUHaMUYHUTE XapaKTepucTuku B
YCrOBUSI Ha eKpaHeH edekT, KOATO ce MoTBbpxkaaBa 4Ype3 4YUCMEeHo U
eKcnepMMeHTanHo MoaenupaHe.

- [Ooka3zBaHe C HOBM CpeAcTBa Ha CbLUECTBEHU HOBU CTpaHU B
cbluiecTBYBalLU Hay4yHu npoGnemMu U Teopum



MpeonoxeH e wuHoBaTMBEH XxubpuaeH Mofen (eMnUpUYeH + eneMeHTHO-
UMMyrnceH) u e BanuaupaH 4Ypes ekcnepumeHT. ToBa e HOB HaYuH 3a aHanu3 Ha
nosHaT npobnem — ekpaHHUSA edekT.

- Cb30aeaHe Ha Hoeu MemoOuU Ha u3csiedeaHe
Cb3nageHa e HoBa eKcrnepuMeHTanHa MeTOZONorMs U HOB YUCNEH XubpuaeH
anroputbm, umnnemeHTupadu B8 MATLAB cpeaa.

- [IMonyyaeaHe u doka3eaHe Ha Ho8U ¢hakmu

e OnpepgeneHu ca HOBY 3aBUCUMOCTU MEXAY OTHOCUTENHOTO pasCTosiHue Ao
NOBBbPXHOCTTA U KOEPULMEHTUTE HA TEernuTenHa cuna u MoLHOCT.

e [lokasaHo e, Ye edeKTbT Ha NOBLPXHOCTTA HamansBa 3HA4YUMTENHO npwu
yBenuMyaBaHe Ha brbfla Ha HaKMNOH Ha paBHWHATa Ha BbpTeHe (3a
MyNTUKONTEPW).

e [lokaszaHa e edeKkTuBHOCTTa Ha xubpuaeH Moaen npu HUCKU Yucna Ha
PeiiHonac, KbAeTo KrnacuyeckutTe Moaenu He AasaT TOYHU pesynTaTu.

- MonyyaeaHe Ha nomebpoumenHuU ¢ghakmu

PesyntatuTe oT cumynauumMTe ¢ HOBUA MoAen ca B 3HaYUTENHO CbOTBETCTBUE C
AaHHU OT NpeaxofHU MeXayHapoAHU uscneaBaHus, LUTUpPaHn U aHanumsmpaHu B
auceprauyusaTa.

- Xapakmep Ha npuHocume 3a eHedpsigaHe

PaspaGoTeHaTa eKcnepuMeHTanHa U 4ucrieHa MeTogonoruss moxe aa 6vae
BHeApeHa B:

e CUCTEMU 3a NpoekTupaHe u cumynauus Ha BJ1C,

e paspaboTka Ha aBTOMaTu3MpaHu CUCTEMU 3a U3NUTaHe U KauaHe,

e cUMynauuoHHu nnatcopmu 3a obyyvyeHue U TecTBaHe Ha Bb3AYLUHU
BUHTOBE,

e aepoAuHaMWYHW ONTUMU3ALMU HA POTOPHU CUCTEMU B OrpaHuyeHu
NpoCTpaHCTBa.

-  3Hayumocm Ha npuHocume 3a Haykama u npakmukama

3a HaykaTa: TpPyAbT AONpUHacs KbM pasBUTUETO Ha HOBU Moaenu U
eKCrepuMeHTanHu TeXHUKM B obnactra Ha aBuauuoHHaTa aepofvHamuka npu
HuUcku Re.

3a npaKTUKaTa: pesynratute uMaT NpsKo NpunoxeHue B AusaiiHa Ha APOHOBE U
XenukonTepu, ocobeHo Npu B3eMaHe Ha pelueHus, CBbp3aHu ¢ GnusoctTa Ao
NOBBPXHOCTU U ePEKTUBHO ynpaBneHue Ha eHeprusTa.



5. MpeueHka Ha ny6GnuKauuUTe NO AUCEPTALMOHHMA TpyA: Gpoii,
XapakTep Ha U3faHuATa, B KOUTO ca oTneyaTaHu. OTpaxeHue B HaykaTa —

U3nonsBaHe U UMTMPaHe OT APYrU aBTOpM, B APYru NabopaTopuu, CTpaHu
u np.

KbM AvcepTaumoHHUs TPy ca npeacTaBeru 4 Ha 6pon ny6nukauum, B KOUTO YacT
OT pesynTaTuTte ca nybnukysaHu B pedepupaH U3faHus B CBETOBHO U3BECTHAaTa
Gasa gaHHM 1M Hay4YHU KoHdepeHUUW. ToBa nokasBa Aobpa HaydYHa akTUBHOCT U
NPUEMCTBEHOCT Ha pesynratute B akagemuyHata o6uHocT. [OoKTOpaHTbT
y4yacTBa B KOHKypca 3a 3aemaHe Ha OHC ,fjokTop“ ¢ 06wwo 4 Ha 6poit nybnukauumm
no aucepTtauusa npu usuckyemun 3 Ha Bpoit, ¢ KOeTo nocTura MakcumanHus 6poi
TOYKU U YAOBNETBOPSA HAYKOMETPUYHU NoKasaTenu.

6. MHeHUA, NnpenopbLKU U Genexku.

AucepTaumara e ACHO CTpyKTypupaHa u obocHoBaHa. Bb3aMoxHa 6baeLa Hacoka
Ha uacrieasaHe 6M Morna Aa BKMOYBa W3credBaHe Ha edekTa OT pasfuyHu
TUNoOBE NpPensATCTBUA U TYpOYNeHTHU ycrnoBusa BbpXy pabotaTta Ha BUHTaA. Moxe
Aa ce obmucnu paswupeHve Ha U3cnegBaHeTo € peanHu  netaTtesiHu
€KCNepUMEeHTH UMK B NO-CIIOXKHU CUMYynaLUOHHU cpeau.

7. 3aknwyeHue C sICHa MOJIOXKUTENIHA WM oTpuLaTernHa oOLeHKa Ha
AUcepTaLUOHHUSA TPYA.

AucepTaunoHHUAT Tpya OTroBaps Ha MW3UCKBaHWATA 3a OPUrMHANHO Hay4Ho
uscnegsaHe, UMa ACHa NPUMOXUMOCT U CbAbpXKa 3Ha4YMMMU NpuHocK B obnacTTa
Ha Bb3OyWHUS TpaHcnopT. Ac. wuHX. [abpuen BeHenuHos [eoprues
yOOBMNETBOPABa MUHUMANHUTE HAyKOMETPUYHU NokasaTenu 3a 3aemaHe Ha OHC
,a0kTop" oT 3PACPE. Bb3 ocHOBa Ha npecTaBeHus Hay4eH Tpya, CbAbpXalyuTe
Ce B HEero Hay4YHO-MPUIIOXHU U MPUIMOXHU NpUHOCU U nNpeaBus TAXHaTa
3HA4YMMOCT, HamMupaM 3a OCHOoBaTeNnHo Ada npeanoxa KaHAMAATbT ac. UHX.
Fabpuen BeHenuHoB eoprues aa 3aeme OHC ,pokTop” B KaTegpa BbagylueH
TpaHcnopT, TpaHcnopTeH dakynteT ot TY-Codwusi, B HaydHa obnact: 5.
TpaHcnopT, npodecuoHanHo HanpaeneHue: 5.5:TpaHcnopT, kopabonnasaHe u
aBuauus, HayyHa cneuuanHocT: Hasurauus, ynpasneHue u ekcnnoarauus Ha
Bb34YLLUHWUA TPaHCMOopPT.
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STATEMENT

on a dissertation for obtaining the educational and scientific degree "Doctor" /
scientific degree "Doctor of Science"

Author of the dissertation: Gabriel Venelinov Georgiev

Topic of the dissertation: "Research of propeller characteristics at low Reynolds
numbers underground effect conditions"

Member of the Scientific Jury: Assoc. Prof. Dr. Eng. Tsvetelina Vladimirova Velkova,
Nikola Vaptsarov Naval Academy

1. Relevance of the developed problem

The work addresses a problem of exceptional scientific and applied relevance, related to
propellers operating at low Reynolds numbers and under ground effect conditions. This
problem is particularly important in the context of the expanding use of unmanned aerial
vehicles and the need for increased precision in their design and control during take-off,
landing, and flight close to surfaces. The tasks formulated in the dissertation reflect a well-
chosen focus on practically applicable and scientifically significant aspects of the problem.

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

The author demonstrates in-depth knowledge of the state of the researched problem |,
summarizing a large volume of contemporary scientific literature, including experimental,
numerical, and analytical studies of various nature. The presented literature is adequately
interpreted, and the comparative analysis is thorough and timely.

3. Correspondence of the chosen research methodology and the stated goal and
objectives of the dissertation with the achieved contributions.

The chosen methodology combines experimental and numerical approaches, including
the development of a proprietary hybrid model based on an element-momentum and
empirical approach. This methodology is fully adequate for the stated goals and
objectives and leads to reliable and significant results. The use of MATLAB for numerical
modeling and the implementation of two independent experimental methodologies is
particularly valuable.

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

formulation and substantiation of a new scientific problem (field); formulation and
substantiation of a new theory (hypothesis); proving with new means significant new
aspects in existing scientific problems and theories; creation of new classifications,
research methods, new constructions, technologies, preparations, treatment schemes,
etc.; obtaining and proving new facts; obtaining confirmatory facts; significant artistic and



creative achievements. Nature of contributions for implementation: methods,

constructions, technologies, preparations, schemes, artistic creativity, etc. Significance of
contributions for science and practice.

Scientific-applied contributions

1.

A methodology for experimentally determining the aerodynamic characteristics of
two propellers operating under ground effect conditions has been created.

An innovative hybrid algorithm for studying the characteristics of propellers
operating under ground effect conditions has been proposed.

Numerical modeling of the aerodynamic characteristics of a propeller operating
under ground effect conditions has been carried out by integrating empirical
corrections related to the relative velocity coefficient in the plane of rotation of the
propeller (Cr) into the model.

Applied contributions

1.

Experimental determination of the aerodynamic characteristics of a propeller under
ground effect conditions has been performed with variation of a complex set of
parameters: the blade pitch angle (©), the relative distance from the plane of
rotation of the propeller to the ground surface (RH), and the rotational frequency
(n). The investigated output parameters are: the thrust generated by the propeller
(T), the torque (Q), as well as their coefficients (Ct) and (CQ).

The methodological sequence of the proposed hybrid model has been recreated
in a MATLAB environment with the main task of conducting calculations.

A hybrid element-momentum model with empirical corrections has been applied
with the main task of numerically determining the aerodynamic characteristics of a
propeller under ground effect conditions. The values of thrust (T), power (P), and
their corresponding relative coefficients (cCt) and (cCp) have been calculated with
variation of a complex set of parameters: the blade pitch angle (©) and the relative
distance from the plane of rotation of the propeller to the ground (RH).

Experimental determination of the aerodynamic characteristics of a multicopter
propeller operating under ground effect conditions has been carried out. The
values of the generated thrust (T) and power (P) have been evaluated with
variation of the rotational frequency (n), the relative distance to the ground surface
(Rh), and the angle of inclination of the plane of rotation ().

An assessment of the zone of presence of ground effect for both investigated
propellers and the influence of the ground surface on the main operational
parameters of the propellers when operating in the ground effect zone has been
presented.



Formulation and substantiation of a new scientific problem

The dissertation addresses an insufficiently researched scientific problem: the influence

of ground effect on propellers at low Reynolds numbers, with application to UAVs. This is
a new context of a well-known phenomenon under specific conditions.

Formulation and substantiation of a new theory (hypothesis)

A hypothesis for the behavior of aerodynamic characteristics under ground effect

conditions has been built, which is confirmed through numerical and experimental
modeling.

Proving with new means significant new aspects in existing scientific problems
and theories

An innovative hybrid model (empirical + element-momentum) has been proposed and
validated through experiment. This is a new way to analyze a known problem - the ground
effect.

Creation of new research methods

A new experimental methodology and a new numerical hybrid algorithm, implemented in
a MATLAB environment, have been created.

Obtaining and proving new facts

« New dependencies between the relative distance to the surface and the thrust and
power coefficients have been determined.

« It has been shown that the surface effect significantly decreases with an increase
in the angle of inclination of the plane of rotation (for multicopters).

« The effectiveness of a hybrid model at low Reynolds numbers, where classical
models do not yield accurate results, has been proven.

Obtaining confirmatory facts

The results of simulations with the new model are in significant agreement with data from
previous international studies cited and analyzed in the dissertation.

Nature of contributions for implementation

The developed experimental and numerical methodology can be implemented in:
« UAV design and simulation systems,
« development of automated take-off and landing systems,
« simulation platforms for training and testing of propellers,

« aerodynamic optimizations of rotor systems in confined spaces.



NN

Significance of contributions for science and practice

For science: the work contributes to the development of new models and experimental
techniques in the field of aviation aerodynamics at low Re. For practice: the results have
direct application in the design of drones and helicopters, especially in decision-making
related to proximity to surfaces and effective energy management.

5. Assessment of publications on the dissertation:

number, nature of the publications in which they are printed. Reflection in science — use
and citation by other authors, in other laboratories, countries, etc.

The dissertation is accompanied by 4 publications, some of the results of which have
been published in peer-reviewed journals in world-renowned databases and scientific
conferences. This demonstrates good scientific activity and acceptance of the results in
the academic community. The doctoral student participates in the competition for the
educational and scientific degree "Doctor" with a total of 4 publications on the dissertation,
exceeding the requirement of 3 publications, thus achieving the maximum number of
points and satisfying the scient metric indicators.

6. Opinions, recommendations, and notes.

The dissertation is clearly structured and well-founded. A possible future direction of
research could include investigating the effect of different types of obstacles and turbulent
conditions on propeller operation. Consideration could be given to expanding the
research with real flight experiments or in more complex simulation environments.

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

The dissertation meets the requirements for original scientific research, has clear
applicability, and contains significant contributions in the field of air transport. Assist. Eng.
Gabriel Venelinov Georgiev satisfies the minimum scientometric indicators for obtaining
the educational and scientific degree "Doctor" under the Law on the Development of
Academic Staff in the Republic of Bulgaria. Based on the presented scientific work, the
scientific-applied and applied contributions contained therein, and in view of their
significance, | find it reasonable to propose that the candidate Assist. Eng. Gabriel
Venelinov Georgiev be awarded the educational and scientific degree "Doctor" in the
Department of Air Transport, Faculty of Transport at Technical University of Sofia, in the
scientific field: 5. Transport, professional field: 5.5 Transport, Shipping and Aviation,
scientific specialty: Navigation, Management and Operation of Air Transport.

Date: 15.05.2025 MEMBER OF THE JURY: ( [l //)

(Assoc. Prof. Dr. Eng. Tsvetelina
4 ’ /7~ Velkova)
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