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CTAHOBULLUE

B'bpxy AucepTtauuoOHEeH TpyAa 3a anAOﬁMBaHe Ha oﬁpasoBaTenHa u

/ Hay4yHa cTeneH ,,A0KTOp” B Hay4yHaTa obnact 5 ,,TexHu4yecku Hayku*,
npodecnoHanHo HanpaeneHue 5.5 ,, TpaHcnopT, kopabonnasaHe u aBuaumns®,
Hay4Ha cneuyunanHoct “HaBurauus, ynpasBneHue U ekcrnsioaTtauus Ha Bb3AYLWHUA
TpaHcnopTt “

ABTOp Ha AUcCepTaUUOHHUA TPYA:
mar. uHx. Fabpuen BenenuHoB Neoprues
Tema Ha aucepTauUOHHUA TPYA:
,2A3cnenBaHe XxapakTepuCTUKUTE Ha Bb3AYyLWEeH BUHT B YCJIOBUA Ha eKpaHeH edekT"

YneH Ha Hay4YHOTO Xypu: npod. A-p HX. Bbnbo Hukonos Hukonos

1. AKTyanHocT Ha pa3paboTBaHusA B AUCEPTALMOHHUA TPyA NpobiemM B HAY4YHO U
Hay4YHONPUIIOXKHO OTHOLIEHUe

Bce no-LMPOKOTO NPUNOXEHUE U MHTEH3UBHO pacTAWMAT Opon Ha 6e3nnnoTHu
netatenun anapatu (BJIA) obycnaBs HeobxoguMmocTTa OT MNPOBEXAAHE Ha HaydHu
nscnegBaHna No onpefensHe Ha aepoAUHAMUYHUTE XapakTepPUCTUMKU Ha npunaraHuTte
Bb34YLWHN BUTNA B cneundu4Hn yCrioBus, onpeaensaHyn oT eTanute Ha u3nutaHe, kauaHe
1 Npu noneTtu B 6nn3ocT 40 NOBbPXHUHU U NPENATCTBUS.

Mpn cneunduyHm ycnoBust Ha paboTa Ha Bb3AYLUHW BUTNA, CbOTBETCTBALUM Ha
KPUTUYHO Manku uyucna Ha PenHonac, nopagun Bucokata CTEMEH Ha HeonpeaeneHocT, €
HeobxoQMMO BanuAupaHe Ha YUCNEeHUTe pes3ynTaTtv C eKCNEpPUMMEHTaNHW. YCnewHoTo
BanuaupaHe Ha pesynrtatute OT U3YUCNUTENHUS MOAeNn B TakbB CIOXEH KOMNMEeKC oT
ycnoemsa Ou no3Bonuno NpAKOTO My nNpunaraHe npu Cb3fgaBaHETO W NPU aHanu3a Ha
CUCTEMUTE 3a aBTOMaTUYHO ynpasneHue.

2. CteneH Ha noO3HaBaHe CbLCTOAHMETO Ha nNpobnema UM TBOpuYecka
MHTepnpeTauus Ha NnUTepaTypHUA matepuan

[ucepTaHTbT Noka3Ba MHOro Jobpo no3HaBaHe Ha npobnemaTukarta U agekBaTHO
UHTepnpeTupa nutepaTtypHUa maTtepuan. ToBa nuyn oT AeTannHus nutepaTtypeH o63op,
KaKTO 1 OT pedhepupaHuaTa B ApyruTe rnasv Ha guceprauusaTa.

ABTOpPBT € untnpan 112 n3ToyHmka, OT KOUTO camMO 2 Ha Kupunuua, noBeyeTo OT
KOUTO Ca CbBPEMEHHW N ageKkBaTHM Ha Temara, KOeTo € nokasaTten 3a 3aabniboveHo
no3HaBaHe Ha peluaBaHuTe npobnemu.

B nutepatypHust 0630p e onpegeneHa HeobxoguMmMocTTa OT OCbLUECTBABaHE Ha
n3cnefBaHnsa Ha aepoanHaMUYHUTE XapaKTepUCTUKM Ha Bb34yLIHM BUHTOBE, paboTelm B
pPeXMM Ha BUCEHE B 30HATa Ha Hanuume Ha ekpaHeH edekT, NOCPeACTBOM npunaraHe Ha
€KCNEPUMEHTANHN U YACNEHN METOAMN U CpeacTBa.

KopekTHO ca gedumHupaHn uenTta un 3agadnte Ha gucepTaumoHHUSA TPyA.

3. CroTBeTCTBME Ha M3bpaHaTa MeToaMKa Ha U3cneaBaHe U NocTaBeHaTa uen u
3aia4M Ha AUCepPTaLMOHHUA TPYA C NOCTUTHATUTE NPUHOCHU
CuuTtam, 4ye u3bpaHUTE METOOM 33 EKCNEPUMEHTaNHW W3CneABaHUs U YUCNEHO
MoJenupaHe W u3crneaBaHe Ha aepoavHaMUYHUTE XapaKTEPUCTUKU Ha ABa Bb3OyLUHM
BMHTa Npu paboTa B YCNOBUS HA eKpaHEH edeKT ca NpaBuMHW U ca B CbOTBETCTBUE C
nocTaBeHaTa Len 1 3a4aqv Ha AUCepTaLMOHHUS TPYA U NOCTUTHATUTE NMPUHOCK.



Cb3ganeHn ca METOAMKN 3a eKCNEPUMEHTASHO onpeaensHe Ha aepoanHaMUYyHUTE
XapaKTepUCTMKN Ha ABa Bb3AYLUHW BUHTA Npu paboTa B YCNOBUSA Ha eKpaHeH edekT u e
NPeanoxeH WHoOBaTWBEH XWOPUAEH anropuTbM 3a TAXHOTO 4YUCMEHO onpeaensHe.
OCbleCcTBEHO € YMCMEHO MoAenupaHe Ha aepoAVMHAMUYHUTE XapaKTepUCTUKU Ha
Bb3A4YLUEH BUHT Npu paboTa B yCNOBUS Ha ekpaHeH edekT Yypes MHTerpupaHe B moaena
Ha emMnuPUYHM NonpaBKW, OTHACALUM Ce 3a KoedULUMEHTA Ha OTHOCUTESIHA CKOPOCT B
paBHVWHaTa Ha BbpTeHe Ha BUHTA (A). [pefcTaBeHa e oueHKa Ha 30HaTa Ha Hanuuue Ha
eKpaHeH eekT Ha ABaTa u3cnefBaHV Bb3AyLIHW BUMHTA W 3@ BAUSHMETO HA ekpaHHaTa
NOBBPXHOCT BbPXY OCHOBHWUTE EKCroaTauyoHHU NapaMeTpu Ha BUHToBeTe npu pabortaTta
MM B 30HaTa Ha eKpaHeH edexT.

4. Hay4Hu u/mnu Hay4YHOMPMAOXHN NPUHOCU HA AUCEPTALMOHHMA TPy A

Cuutam, ye dopmynmpaHuTe OT aBTOpa HayYHO-MPUIOXKHU MU NPUSIOKHU NPUHOCK
OTpasdBaT CbAbpPXaHMETO Ha AUcepTauuoHHUA Tpyd. Te moraT ga ce npuemat KaTo:
opmynupaHe um obocHOBaBaHe Ha HOBa XMNoTe3a, AOKasBaHe C HOBM CpPeAcTBa Ha
CbLUECTBEHO HOBW CTPaHM Ha MO3HATW HayYHU TEOPUU, Cb3[aBaHEe Ha HOBW MeToaw,
KOHCTPYKLMK, CXEMU U TEXHOMOrnW, 1 nonyyaBaHe Ha NOTBbPAUTENHM hakTh. 3aeaHo ¢
pellaBaHEeTO Ha NOCTaBeHUTE 3afaun, AUCEepPTaHTbT Nokas3Ba BrafeeHe Ha MPUNOXHU
NporpaMHy NPOAYKTHU, KaKTo U Ha TEXHUKWU 32 U3MEPBaHUS Ype3 CbBPEMEHHN TEXHOMOMUN
N cUCTEMM.

5. lNpeueHka Ha Nny6nukauuuTe No AUCEPTaLMOHHUA TPYA
OCHOBHM 4acT OT AWUCEPTaLMOHHUA TpyA ca NpeACTaBeHM B YETUPU HayuHM
nybnukauun. EqHa oT TAx e camocTosTenHa v ny6nukysaHa B Journal “Aviation” n Tpu ca
B cbaBTOpCTBO — nybnukysaHu B AIP Conference Proceedings. [JokTopaHTbT e BopeLy
aBTOp B TPUTE KONEKTUBHMTE NyGnukaummn. Benuku HayyHy nyGnvkaumm ca nybnukysaHm B
Hay4YHW n3gaHuns, nHgekcupanm B Scopus n Web of Science.

6. MHeHus, npenopLKu U Genexku

Cuutam, Ye AncepTaUMOHHUAT Tpyh e paspaboteH Ha [OBPO HayyHO HUBO U
pewasa akTyanHu npobnemu, CBbp3aHW C U3CnedBaHe Ha aepoaMHaMUyHUTE
XapaKkTepUCTUKN Ha Bb3AYLIHM BUHTOBE, paboTely B YCMOBUA Ha ekpaHeH edexT,
NocpeACTBOM npunaraHe Ha ekcrnepuMeHTanHu u YUCNeHn MeToamn U cpeacTsa.

Kbm pgokTopaHTa umam criegHaTa npenopbka: MofyyYeHUTe OCHOBHM pesynTtaTh oT
ANCepTauUMOHHUSA TpyA Aa ce NonynspusnpaT B YyxOuHa 1 fa ce npunoxaT B 0B6y4eHneTo
Ha CTYAEHTU U LOKTOPaHTW.

7. 3aKn4YeHMe C sICHa MNOMOXWUTENIHA WNM  OTpULaTenHa oOLeHKa Ha
AucepTaLMOHHUA TpyA.

Cuutam, uye npeaocTaBeHUs MU 3a CTaHOBULLE AWCEPTALMOHEH Tpyd Ha Tema
,scneasaHe xapakTepucTuKMTE Ha Bb3AyLUeH BUHT B YCNOBUS Ha eKpaHeH edekT”
OTroBapsi Ha U3MCKBaHMATA Ha 3aKkoHa 3a pa3BuUTUE Ha akagemuyHus cbeTaB (3PAC) B
Pbbnrapus (3PAC), MpasunHuka 3a HEroBoTo npunoxerue n MNpasunHrka 3a ycnosusTa
v pefa 3a npugobusaHe Ha HayyYHU cteneHn B TY-Codus, JaBam NonoxuTENHa oLeHka 1
npegnaram mar. uHx. abpuen BenenuHos Meoprues aa npuaobue obpasosatenHara
Hay4YHa cTeneH ,AO0KTOp” B HayyHaTa obnacTt 5 ,TexHudecku Hayku“, npodecnoHanHo
Hanpasnewne 5.5 ,TpaHcnopT, kopabonnasaHe W aBuaUus®, Hay4yHa chneuuasnHocT
,Hasurauus, ynpasneHue v ekcnnoataunsi Ha Bb3AyLLUHNS TPAHCMOPT".
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OPINION
on the dissertation work for acquisition of an educational and scientific degree
“PhD”, scientific field - 5 "Technical Sciences",
professional direction 5.5 "Transport, Shipping and Aviation",
scientific specialty "Navigation, Management and Operation of Air Transport"
Author: Eng. Gabriel Venelinov Georgiev
Topic of the dissertation:
"Research on the characteristics of an air propeller in conditions of screen effect"
Member of the scientific jury: Prof. Eng. Valyo Nikolov Nikolov, PhD

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

The increasingly widespread use and intensively growing number of unmanned
aerial vehicles (UAVs) necessitates the conduct of scientific research to determine the
aerodynamic characteristics of the applied air propellers in specific conditions, determined
by the stages of takeoff, landing and during flights near surfaces and obstacles.

Under specific operating conditions of air propellers, corresponding to critically small
Reynolds numbers, due to the high degree of uncertainty, it is necessary to validate the
numerical results with experimental ones. Successful validation of the results of the
computational model in such a complex set of conditions would allow its direct application
in the creation and analysis of automatic control systems.

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

The dissertation candidate shows a very good knowledge of the issues and
adequately interprets the literary material. This is evident from the detailed literature
review, as well as from the references in the other chapters of the dissertation.

The author has cited 112 sources, of which only 2 are in Cyrillic, most of which are
contemporary and adequate to the topic, which is an indicator of in-depth knowledge of the
problems being solved.

The literature review identifies the need to conduct research on the aerodynamic
characteristics of propellers operating in hover mode in the area of the presence of the
screen effect, by applying experimental and numerical methods and tools. The goal and
objectives of the dissertation are correctly defined.

3. Correspondence of the chosen research methodology and the set goal and
tasks of the dissertation with the achieved contributions
| believe that the chosen methods of experimental research and numerical modeling
and study of the aerodynamic characteristics of two propellers when operating in screen
effect conditions are correct and are in accordance with the set goal and tasks of the
dissertation work and the contributions achieved.
Methods for experimentally determining the aerodynamic characteristics of two
propellers operating in screen effect conditions have been created and an innovative
hybrid algorithm for their numerical determination has been proposed. Numerical modeling



of the aerodynamic characteristics of an air propeller operating in screen effect conditions
was carried out by integrating into the model empirical corrections relating to the relative
velocity coefficient in the plane of rotation of the propeller (A). An assessment of the area
of presence of the screen effect of the two investigated propellers and the influence of the
screen surface on the main operational parameters of the propellers during their operation
in the area of the screen effect is presented.

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

| believe that the scientific-applied and applied contributions formulated by the
author reflect the content of the dissertation work. They can be considered as: formulating
and substantiating a new hypothesis, proving with new means significantly new aspects of
known scientific theories, creating new methods, constructions, schemes and
technologies, and obtaining confirmatory facts. Along with solving the assigned tasks, the
dissertation candidate demonstrates mastery of applied software products, as well as
measurement techniques using modern technologies and systems.

5. Evaluation of publications on the dissertation work
The main parts of the dissertation work are presented in four scientific publications.
One of them is independent and published in the Journal “Aviation” and three are co-
authored — published in the AIP Conference Proceedings. The PhD student is the lead
author on the three collective publications. All scientific publications are published in
scientific journals indexed in Scopus and Web of Science.

6. Opinions, recommendations and notes

| believe that the dissertation work is developed at a good scientific level and solves
current problems related to the study of the aerodynamic characteristics of propellers
operating in conditions of screen effect, through the application of experimental and
numerical methods and tools.

| have the following recommendation to the doctoral student: the main results
obtained from the dissertation work should be popularized abroad and applied in the
training of students and doctoral students.

7. Conclusion with a clear positive or negative evaluation of the dissertation
work.
| believe that the dissertation submitted to me for an opinion on the topic "Research
of the characteristics of an air propeller in conditions of screen effect" meets the
requirements of the Law on the Development of Academic Staff in the Republic of Bulgaria
(LDAS), the Regulations for its Application and the Regulations for the Terms and
Procedures for Acquiring Scientific Degrees at TU-Sofia, | give a positive assessment and
offer a M.Sc. Eng. Gabriel Venelinov Georgiev to acquire the educational and scientific
degree "doctor" in the scientific field 5 "Technical sciences", professional direction 5.5
"Transport, shipping and aviation", scientific specialty "Navigation, management and
operation of air transport".

Date: 2.08.2025 . Member of the jury: (/7/
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