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CTAHOBWLUWE

BbpXy AUCEpTaUNOHEH TpPyA
3a npugobmueaHe Ha obpasoBaTenHa W HaydHa cTeneH ,[0KTop”

ABTOp Ha AucepTaunmoHHUNA TpyA: Mar. nHx. Mabpuen BeHenuHos 'eoprues
Tema Ha gucepTtaumoHHusa Tpya: WacnepsaHe xapakTepucTUKUTE Ha
Bb34YLUEH BMHT NpY Marnku yncna Ha PenHonac B yCnoBusA Ha ekpaHeH edekT

UneH Ha Hay4HOTO Xypu: gou. a-p uHxX. KpacuH Kpacumupos ['eoprues

1. AKTyanHoOCT Ha pa3paboTBaHMA B AUCepTaLMOHHUA TpyAa
npo6nemM B HayYHO U HaYYHOMNPUITOXKHO OTHOLUEHMe.

HenpekbcHaTo HapacTBaLLOTO NpUMoXeHue Ha 6e3nunoTHWU neTaTesiHu
anapatm (BJIA) ¢ aBTOMaTU4HO W aBTOHOMHO ynpasneHune Boau [0
Heob6XoQMMOCT OT MNO3HaBaHE Ha aepoAnHAMUYHUTE XapaKTEPUCTUKU Ha
npunaraHuTe Bb3g4yLHW BWHTOBE NpwW nonetm B OnM3oCcT OO0 3eMs W
npensaTcTBus. TaknBa YCrnoBUS CbOTBETCTBAT Ha KPUTUYHO Manky 4yucna Ha
PeiiHonac, npu KOUTO U3YUCNUTENHWUTE onepauunm ca 3aTpygHeHu. B To3u
KOHTEKCT TemaTta, uenuTe 1 3ajadnTte Ha AuceptauuaTta onpefeneHo ca
aKkTyarHuw.

2. CTteneH Ha no3HaBaHe CbLCTOAAHUETO Ha npobnema wm
TBOpYECKa MHTepnpeTaumsa Ha NUTepaTypHUS MaTepuarnn.

[ducepTtaumoHHata pabota AemMoHcTpupa 3agbnbouveHo pasbupaHe Ha
HaCTOSLWOTO CbCTOSIHNE Ha U3cnegBaHuaTa B obnactra Ha aepoguHaMu4yHuTeE
XapaKTePUCTMKN Ha Bb3AYLIHWM BUHTOBE paboTelyn B 30HaTa Ha AENCTBUE Ha
ekpaHeH edpekT. M3non3saHu ca 112 nutepaTypHu U3ToyHuUKa. B pasgen 1 e
HanpaBeH npernea Ha nybnukauniTe, CBbp3aHW C TemaTukata Ha
AnceptaumoHHns  Tpya. PasrnepaHu  ca TEOPETUYHW,  YUCneHn W
eKcnepumMmeHTanHu mnscnegeaHus. PopmynupaHu ca uUenuTe U 3agadnTe Ha
AncepTaunoHHns Tpya. B pasgen 2 ca jaaeHn YncneHn Metogu, OCHoBaHM Ha



TeOpUWTE Ha HocelyaTa NMWMHWA M Ha Hocelwlata MNOBbPXHOCT, TeopeTUyeH
MoZen Ha JlenwmaH 3a XEenNMKONTEPEH BUHT MPU PEXUM Ha BUCEHE B BNU30CT
A0 3eMHa MOBBLPXHOCT, TEOpPUSITA Ha enemMeHTUTe Ha paboTHaTa nonarta,
MMNyncHaTa Teopusi, KOMBUHMPAH ENEMEHTHO-UMMNYNCEH MOAEN U eMIUPUYHY
MOAENN, OTYNTaLLM BIUSHUETO Ha eKpaHa BbpXY XapaKTepUCTUKUTE Ha BUHTA
B YCNOBUATa Ha ekpaHeH edekT. N3TbKHATU ca HAKOM OCHOBHM NpeaMUcTBa u
HepocTaTbUM Ha M3noXxeHuTe metoau. Ha 6asaTta Ha HanpaBeHus aHanus e
npeanoxeH KOMOWHUMPaAH €NEeMEHTHO-UMMYNCEH MOAEeNn C  eMMUPUYHW
KOPEKLMU NPpU NpunaraHeTo my.

3 CboTBeTCTBME Ha M3OpaHaTa MeToAMKA Ha u3cneaBaHe WU
nocraBeHaTa Uen U 3a4ayvM Ha AUMCepTauMOHHUA TPyA C NOCTUTHATUTe
NPUHOCHU.

B AucepraumsitTa e paspaboTeHa ekcnepuMeHTanHa MeToauka W
xvbpuaeH Mogen 3a YWCNEHO MoOJEenupaHe Ha aepoaMHaMUYHUTE
XapaKTepucTuku Ha Bb3AylleH BUHT Npu paboTa B YCNOBWUSI Ha eKpaHeH
edekT. lNocTurHaTuTe NpPUHOCK CLOTBETCTBAT Ha M3OpaHaTa MeToAuKa Ha
n3cneaBaHe 1 nocTtaBeHaTta Len u 3agadv Ha AUcepTaunoHHUS TPyA.

B pasgen 3 ca uW3NOXeHW pesynTatute OT eKCnepuMeHTanHu
n3crneaBaHUsA Ha XapakTepUCTUKUTE Ha [ABa HOCELUW BUHTa Npu paboTtata um
B YCNOBWUS Ha ekpaHeH edbekT. EkcnepumeHTUTE ca M3BbPLUEHW HaA fBe
pasnUYHN eKkcnepuMeHTarnHn yCTaHOBKW, KaTo B MbPBUSA Criyyail paBHMHaTa
Ha BbPTEHe Ha BWHTA W eKpaHupaljaTa MNOBBLPXHOCT ca pPa3nonoXeHW
XOPW3OHTaNHO U ycropeaHo eAHa Ha apyra, a BbB BTOPUSA Criyyan paBHUHaTa
Ha BbpTEHEe Ha BUHTa € BepTuKanHa, a ekpaHupaliata NoBbLPXHOCT CKMoYBa
pasnWyHM BIMKW C paBHUHaTa Ha BbpTeHe. OnucaHu ca ekcrnepuMeHTanHuTe
YCTAaHOBKM W METOAMKUTE Ha ekcnepumeHtTuTe. [lokasaHm ca M ca
aHanu3npaHu 3aBUCUMOCTUTE Ha TArata U MOMEHTa Ha CbMNPOTUBNEHUETO OT
BbpPTEHE, PECNEKTUBHO Ha TEXHUTE KOEMULMEHTU, HA BCEKN OT BUHTOBETE OT
bMbNa Ha MnocTaBfHE Ha rfonatute, YecToTa Ha BbPTEHE Ha BUHTOBETE,
pa3CTOSIHMETO A0 eKpaHa U HEroBus b Ha HaknoH. HanpaeeHu ca ussoam
3a xapakTepa Ha Te3n 3aBUCUMOCTW.

quB'prI/IFIT pasgen € noceeteH Ha aHann3 Ha aepognHaMUYHUTE
XapakKTepuctukm Ha Bb3aylweH BWHT B YCNoBUATa Ha eKpaHeH e(beKT
nocpencrtBomM 4YmcrneHn Mmetogwu. I‘IpennomeH e xm6pm,qu moAaen cb4yeTaBaly



TeopusiTa Ha enemMeHTUuTe Ha paboTHa nonata W WMNyncHaTa Teopus C
eMNUpuYHN Kopekuun. CpaBHABaWKW C eKCcnepuMeHTanHuTe pesynrtatm e
npeanoXxeH Mogen, KOWTO u3nonssa mMogensT Ha XanaeH npu brmu Ha
nocTtaesiHe Ha nonatarta Ao 18° a npu bMW Ha NocTaBAHE Ha fonaTtaTta Hapg
18° e nsanonseaH moaensT Ha YecmaH n beHer.

4. HayuHu n/vnun Hay4YHOMPUITOXHMU NPUHOCH Ha
AucepTauuoHHUA Tpya

Mpuemam OpPMyNUPOBKUTE Ha [AOKTOpaHTa 3a Hay4yHO-NPUMNOXHUTE W
NPUNOXHUTE NPUHOCK Ha ANCEPTaUMOHHUSA TPYA, KOUTO HaKpaTKo ca:

- Cb3pgageHa e MEeToAonorusi 3a ekcnepMMeHTanHo onpegensHe Ha
aepoauHaMUYHUTE XapaKTEPUCTUKM Ha ABa Bb3fyLIHW BUHTa npu paboTta B
YCNOBUSA Ha ekpaHeH edeKT.

- PaspaboteH e n e npunoxeH MHOBaTMBEH XxuBpuaeH anropuTbm 3a
YUCNEHO MOAENUPaHe XapakTepUCTUKUTE Ha Bb3AyLIHW BUHTOBE paboTelum B
YCINOBUWSI Ha eKpaHeH eexT.

- N3BbpLIEHO € €eKCnepUMEHTanHo ornpegensHe Ha aepoguHaMuUyHUTE
XapaKkTEPUCTUKN Ha Bb3AylWEeH BUHT B YCNOBUA Ha eKpaHeH edeKkT npu
Bapuauus Ha KOMMMekc oT napameTpu

- [lpecv3papeHa e B MATLAB cpepga meTtoponoruyeckata
nocnepoBaTenHOCT Ha NpeanoXxeHUs xmbpuaeH moaen

MpuHOCUTE MOXe fa ce KeanudpuuupatT kKaTto  Cb3gaBaHe Ha HOBMU
METoAN Ha u3cnegBaHe U nosiydaBaHe M Aoka3BaHe Ha HOBWU pakTu.

5 MpeueHka Ha Ny6GnukauuuTe No AUCEpTaLMOHHUA TpyA.

Mo gucepTauusTa aBTopbT € Hanpaewun 4 nybnukauun, 1 camoctoaTenHa
n 3 B cbaBTopcTBO. W ueTnpute ctatum ca uHaekcupaHum B Scopus. [Npu
MWUHUManNHO nanckanm 50 T., aBTopbT UMa 85 T.

6. MHeHus, NpenopbKU U 6enexku.

Hsamam cepunosHun 3abenexkm KkbM agncepTaumoHHUA Tpya, HO BUX
npenopbyan aa ce pasrnegat cnegHute npobnemu npu 6baeLum paspaboTku:
- OT NUTepaTypHUst 0630p He cTaBa ACHO 3aLyo He ce usnonseat CFD
mMoaenu n xmbpuaHm mogenun, cbuetaBawm CFD TeopusaTa ¢ knacuyeckute

TEopUW.

- HE € aKUeHTNpaHO Ha aHOManunnTe B Xapakrtepa Ha eKCnepuMeHTalHnuTe



KPpUBKM 3a TArata npu ronemMm brnn Ha noctaBsHe Ha paboTHUTE flonaTtu 1
OTHOCUTEnNHO pasctosanue 0,1-0,3.

- aliropUTBLMBT Ha NpearnoXeHara YucrneHa MeToauka e p.o6pe da ce
npeactaBu No-aACHO K HarnegHo

- NPorpamHus kog Aa ce hopmaTupa no yTBbpAEH CTaHaapT v da ce
OpraHusmpa B KpaTku PyHKLUM 1 Npoueaypu 3a Aa ce nogobpu YeTuMocTTa My

7. 3akrnioyeHne ¢ sicHa NONoXuUTeNHa MNM oTpMLIaTerlHa oLeHKa
Ha AucepTauMOHHUA TpyA.

Cnep kaTo ce 3anosHax c NpeAcTaBeHUTe B NpoLeaypaTa AMcepTaLmMoHeH
TPYA W npugpyxasawute ro Hay4yHW TpygoBe NOTBbPXOasBaM, uye
NPeAcTaBeHNAT AuCepTaunoHeH Tpyd UM HayyHuTe nybnmukaumMum KbM Hero,
KaKTO W Ka4ecTBOTO U OPUrMHANHOCTTa Ha NpeAcTaBeHUTe B TAX pesynTatut 1
MNOCTWXEHWA, OTroBapAaT Ha u3nckBaHuWATa Ha 3PACPB, [MpaBunHuka 3a
NPUNOXEHNETO My 1 CboTBETHUSA [MpaBunHuk Ha TY-Codus 3a npuaobusaHe
obpasoBaTenHaTa 1 Hay4Ha cTeneH »AOKTOP" B Hay4yHaTa obnacT 5. TpaHcnoprT.

Ha basa uanoxeHoTo aaBam MonoxurteriHa oueHKa Ha AUCEPTALMOHHS
TPYA 1 NpenopbyBamM Ha Hay4yHOTO Xypu Aa npucban Ha Mabpuen BeHenuHoB
leoprmes obpasoBaTefniHa M HayyHa cTeneH »0OKTOpP"“ B HayyHa obnact 5.
TpaHcnopT, npodecnoHanHo HanpaeneHue 5.5. TpaHcnopT, kopabonnasaHe K
aBnaums, HayqHa cneumnanHocT: HaBurauusi, ynpasnenue n ekcnnoaTaums Ha
BBb3AYLUHUSA TPpaHCNopT.
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POSITION

on a dissertation
for the acquisition of an educational and scientific degree "doctor"

Author of the dissertation: M.Sc. Eng. Gabriel Venelinov Georgiev Dissertation

topic: Helicopter rotor aerodynamic characteristics estimation in ground effect

Member of the scientific jury: Assoc. Prof. Dr. Eng. Krasin Krasimirov Georgiev

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

The ever-increasing application of unmanned aerial vehicles (UAVs) with
automatic and autonomous control leads to the need to know the
aerodynamic characteristics of the applied propellers in flights near the
ground and obstacles. Such conditions correspond to critically small Reynolds
numbers where computational operations are difficult. In this context, the
topic, goals and tasks of the dissertation are definitely relevant.

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

The dissertation demonstrates a thorough understanding of the current
state of research in the field of aerodynamic performance of propellers
operating in the ground effect zone. In total 112 sources were used. In section
1, an overview of the publications related to the subject of the dissertation
work is made. Theoretical, numerical and experimental studies are reviewed.
The goals and tasks of the dissertation work are formulated. In Section 2,
numerical methods based on the bearing line and bearing surface theories, a
theoretical Leishman model for a helicopter propeller in the hovering mode
near the ground surface, the blade element theory, the impulse theory, a
combined element-impulse model, and empirical models considering the
influence of the screen on the propeller characteristics under screen effect



conditions are given. Some main advantages and disadvantages of the
presented methods are highlighted. Based on the analysis, a combined
element-impulse model with empirical corrections in its application is
proposed.

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

The dissertation has developed an experimental methodology and a
hybrid model for numerical modeling of the aerodynamic characteristics of an
air propeller when operating in screen effect conditions. The contributions
achieved correspond to the chosen research methodology and the set goal
and tasks of the dissertation work.

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

| accept the doctoral student's statements about the scientific-applied and
applied contributions of the dissertation work, which are briefly:

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

- An innovative hybrid algorithm has been developed and applied for
numerical modeling of the characteristics of air propellers operating in screen
effect conditions.

- An experimental determination of the aerodynamic characteristics of an
air propeller in conditions of screen effect with variation of a set of parameters
was carried out

- The methodological sequence of the proposed hybrid model was
recreated in the MATLAB environment

Contributions may qualify as creating new research methods and obtaining
and proving new facts.

5 Assessment of dissertation publications.

The author has made 4 publications, 1 independent and 3 co-authored. All
four articles are indexed in Scopus. With a minimum required 50 points, the
author has 85 points. |



6. Opinions, recommendations and notes.

| have no serious objections to the dissertation, but | would recommend that
the following issues be addressed in future developments:

- from the literature review, it is not clear why CFD models and hybrid
models combining CFD theory with classical theories are not used.

- anomalies in the nature of the experimental thrust curves at large angles
of placement of the working blades and a relative distance of 0.1-0.3 are not
emphasized.

- the algorithm of the proposed numerical methodology should be
presented more clearly and graphically

- program code should be formatted according to an established standard
and organized into short functions and procedures to improve its readability

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

After having familiarized myself with the dissertation work presented in the
procedure and the scientific works accompanying it, | confirm that the
presented dissertation work and the scientific publications to it, as well as the
quality and originality of the results and achievements presented in them, meet
the requirements of the ZRASRB, the Rules for its application and the relevant
Rules of TU-Sofia for the acquisition of the educational and scientific degree
"doctor" in the scientific field 5. Transport.

Based on the above, | give positive assessment of the dissertation work
and | recommend to the scientific jury to award Gabriel Venelinov Georgiev an
educational and scientific degree "doctor" in a scientific field 5. Transport,
PN5.5. Transport, shipping and aviation, Scientific specialty: Navigation,
management and operation of air transport.

Date: JURY MEMBER: / /7/

(assistant profé€gsor Krasin
Georgiev)
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