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CTAHOBMLUE

Bbpxy aucepraunoneH Tpya 3a npuaoSueaHe Ha o6pasoBarenHa u
Hay'Ha CTeneH ,,AOKTOp” B HayyHaTa obnact 5 , TexHnyecku Hayku“,
npogecuoHanHo Hanpaenexue 5.5 » 1 PAHCNIOPT, kopabonnasaxe u asuaums”,
AOKTOpCKa nporpama: ,lIpoeKkTupaHe U KOHCTPYMPaHe Ha ABTOMATHYHM M
NUNOTUPaHKU neTarenHu anaparn®
ABTOp Ha AUCEPTALMOHHMA TPYA: Mar. WHX. Maprun Atanacos 3uksimos
Tema Ha agucepTauuoHHus TpyA: nAepoanHaAMUYHO NpoeKTUpaHe W M3CNeaBaHe Ha
HOCelWM CUCTeMM OT TMNa Kpuno-suTno®
Ynex Ha HayyHOTO Xypu: npod. A-p uHX. Bunwo Hukonos Hukonos

1. AKTyanHocT Ha paspaborsanus B AUCEPTAUMOHHMA TPYa NPpo6nemM B HayYyHO u

HaY4YHONPUNOXHO OTHOLWeHHWE

B npeanoxerus AucepTauMoHeH TPy ca pasrneaaHin U NICNeasaHN HaKMIOHUTENHO
aKTyanHu B Hay4HO M MPUNOXHO OTHOLWEHWE NPOBEMU, CBLP3aHN C AEPOAMHAMUYHOTO
NpoekTUpane W uscnepsaHe Ha xmbpuaHW HOCEL M CUCTEMM OT THna Kpuno-sutno“. B
KOHTEKCTA Ha WHTEH3MBHO pa3ssuMBalyuTe Ce BL3QYXONNABATENHW CPEACTBa 3a rpaacka
Bb3AywHa MOBUNHOCT U BE3NUNOTHUTE NETATENHK CUCTEMM, Cb3faBaHeTo Ha eeKTUBHK
KOHBEPTONNAHW, KOUTO Ja CbYETAAT MBKABOCTTA HA BEPTUKANHOTO MANUTAHE U KauaHe ¢
BUCOKaTa eHepruitHa euKacHOCT Ha CamonNeTHUA KPEWCepCKU NONeT, € M3KMIOYMTENHO
Hay4yHO 1 u3cneaoBarTencko Npeau3BuKaTencrso.

3agauute, POPMyNMpPaHU M PEWeHN B AWCEPTALMOHHMA TPyA, ca obxsaHanu
PA3NUHHK BapUaHTK Ha 3aABIKBAHWNA 3a NPEOAONABAHE Ha KNTACUYECKUTE aePOANHAMMUYHM
HEAOCTaTLLUM KaTo eeKTa Ha CaansHe Ypes BHeaPABAHE Ha MHOBATUBHM KOHMUrypauum c
HaKNOHAEMK KPUNHK CEKLMM,

2. CreneH Ha noO3HaBaHe CLCTOAHMETO Ha npobnema W TBOpYecka
MHTepNpeTaums Ha NUTepaTypPHUA MaTtepuan

AvcepTaHTbT nokassa MHOro 4o6po NosHasaHe Ha npobnemaTvkara u afieKkeaTHO
WHTEPNPETHPa nuTepaTypHiA matepuan. Toga nuyM OT feTaltnHUA nuTepaTypeH obaop,
KaKTo u OT pedpepupaHusTa B ApyruTe rmasu Ha AMcepTaunsTa.

ABTOPLT € uuTMpan 101 U3TOYHMKA BCUYKW HA NAaTMHULE. NOBEYETO OT KOWTO ca
CbBpEMEHHW W agekeaTHU Ha TemaTa, KoeTo e nokasarten 3a 3aabnboYeHo nosHasaHe Ha
pewasanuTe npobnemu.

B nuTepatypHus 0630p e npeacTaseHo HCTOPUYECKOTO PasBuTHE Ha KOHUenuuuTe ¢
HaknaHsWw ce potop ¢ suTno (tiltrotor) U HaknausWwo ce kpuno (tiltwing) oT MepeuUTe naTeHTH
AC CbBpemeHHuTe npoekTw 3a eVIOL anapatv. AHanuaupaHu ca peauua “UCHEeHM,
©KCNePUMEHTANHMU M aHANUTUYHK U3CNEABAHNA U Ca CpaBHeHN abCONIOTHU W OTHOCKHTENHN
NPOEKTHW NapameTpy, Bb3 OCHOBA Ha KOMTO Ca AeUHUPAHW KOPEKTHO LenTa u 3anauure
Ha gucepTaLWuoHHKUA TPYA.

3. CnorsercTBme Ha u3bpanaTa METOAMKA HA M3CNEABaHE W NOCTABEHATA Len U
3apayM Ha AUCePTaLMOHHMA TPYA C NOCTUIHATHTE NPUHOCK

Cuutam, ye usbparata metofuka Ha uscnegBaHe, NPEACTABNABALLA CLYETAHUE Ha

aHanUTUYHU  MeToaM, CUMYNAUMOHHO MOAenMpaHe U (UIMYEH EKCNEPUMEHT B



aepoguHamuyHa Tpvba, e B CLOTBETCTBME C nNOCTaseHaTa Uen W 3agayy  Ha
AUCEPTAUMOHHUA TPYA U NOCTUIHATUTE NPUHOCH.

MpunoxeHuero Ha cneuwanuaupad codTyep 3a WHKEHEPHO MoaenupaHe
(CAD/CAM/CAE), 8 cbueTanue CbC cneuuanusnpasa CTEpPE0 NasepHo-oNTUYHa cucrema
PIV (Particle Image Velocimetry) B aepoauHamusHara Tpvba YJIAK-1, rapanTupa
W3KNIOYMTENHO BUCOKA CTENEH Ha KOPEKTHOCT, LOCTOBEPHOCT U NPELMIHOCT Ha NonyYeHnuTe
pesynraTtu.

4. Hay4Hu u/unu HayYHONPUNOXHU NPUHOCH HA AUCEPTALMOHHMS TPYA

Cuutam, ye hopMynupaHuTe OT ABTOPA HAYYHO-NPUIIONKHU W MPUNONKHN NPUHOCK
OTpa3siBaT CbAbPXAHWETO Ha AucepTaunoHHus Tpya. Te moraTt ga ce npuemar KaTo:
thopmynuparne u obocHOBaBaHe Ha HOBA XWNOTE3a, AOKA3BAHE C HOBW cpefcrea Ha
CblUECTBEHO HOBM CTPaHM HA NO3HATU HayYyHW TEOPMW, Cb3AaBaHe Ha HOBM MEeToaM,
KOHCTPYKUWW, CXeMWU U TEXHONOIMM, WU NonyyasaHe Ha noTebpAUTEnHu daxtv. 3aeaHo ¢
PeliaBaHeTO Ha NOCTaBEHUTE 3afauyW, QWCEPTaHTLT NOKA3BA BNAfEeHe Ha NPUNOXHM
NporpamHu NPOAYKTH, KAKTO U HA TEXHUKK 33 U3MEPBAHUA YPE3 CHLBPEMEHHN TEXHONOTHM 1
CUCTEMN.

5. MNpeueHka Ha nyGnMKaUMKUTE NO AUCEPTALMOHHUA TPYA
OCHOBHM YacTW OT AMCEPTAUMOHHWA TPYA Ca NPEACTABEHM B YETUPH Hay4YHW
nybnukauun 8 CbaBTOPCTBO. B TPU OT THX AOKTOPaHTLT @ Bofell asTop. Tpu oT YeTupuTe
KONMEKTUBHM HayyHW nybnukauww ca nyGnukyBaHW B Hay4HW M3AaHUs, MHAEKCUpaHW B
Scopus n Web of Science.

6. MHeHus, npenopLku u Genexku

Cuuram, 4Ye gucepTaumMoHHUST TPYA e paspaboTeH Ha JOBPO HayYHO HUBO U pelLasa
akTyanHu npobnemu, Cebp3aHK ¢ a@POAUHAMUMHO NPOSKTUPAHE U U3CNeABaHe Ha HOCeLLM
CHUCTEMUW OT TUNA KPUNO-BUTNO, NOCPEACTBOM NPUNAraHe Ha YUCNeHU U eKCNEPUMEHTAITHM
MeToAM U CpeacTea,

KbM gokropaHTa umam cnegHata npenopbka: MosydeHuTe OCHOBHW PesyrnTaTtv oT
AUCepTauroHHUA TPyA Aa ce nonynsapuanpar B HyxduHa u ga ce npunoxar s obyueHneTo
Ha CTYAEHTH U NOKTOPaHTH.

7. 3aKniOYeHWe C ACHA MNONOXWUTENHA WNM OTPUUATeNHA OUeHKa Ha
ANCEPTaLUMOHHMA TPYA.

Cuutam, Ye NpepoCcTaBeHWMA MM 3a CTAHOBMLUE AWCEPTALMOHEH TPyA Ha Tema
JAEpOAVHAMUYHO NPOSKTUPAHE U U3CNEeABaHe Ha HOCEeLLW CUCTEMM OT TUNA KPUNOo-BUTNO™
OTTOBapA Ha M3UCKBAHMATA Ha 3aKkoHa 3a pa3BuTME Ha akafeMuyHus cbheras (3PAC) B
PBenrapus (3PAC), MNpasunuuka 3a HerosoTo npunoxexve u MNpasunHuka 3a ycnopuaTa
W peaa 3a npuaobusane Ha HayyHu cTenenn B TY-Codusa, nasam NONOXMTENHA OLEHKa 1
npegnaram mar. uHX. MaptuH Atanacoe 3ukAmoB aa npuaobuwe obpasosartenHara
Hay4yHa cTeneH ,Ao0KTop™ B Hayywata obnacr 5 ,Texuuuecku Hayku®, npocbecuoHanHo
Hanpasnenue 5.5 ,TpaHcnoprt, xopabonnasawe w aevauus’, HayyHa cneuManHocT
./ IPOEKTMpaHe 1 KOHCTPYMpaHe Ha aBTOMaTHYHK ¥ NUNOTUPAHW NeTaTenHu anapaTy”.

Hara: 08.09.2026 r. Ynex Ha XypuTo;
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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",
doctoral program: "Design and Construction of Automatic and Piloted Aircraft”
Author: Eng. Martin Atanasov Zikyamov
Topic of the dissertation: "Aerodynamic Design and Investigation of Wing-Propeller
Type Lifting Systems"
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 proposed dissertation work examines and investigates extremely relevant
scientific and applied problems related to the aerodynamic design and research of hybrid
wing-propeller support systems. In the context of intensively developing aircraft for urban air
mobility and unmanned aerial systems, the creation of effective tiltrotor aircraft that combine
the flexibility of vertical takeoff and landing with the high energy efficiency of aircraft cruise
flight is an exceptional scientific and research challenge.

The tasks formulated and solved in the dissertation work covered various options for
propuision to overcome classic aerodynamic shortcomings such as the drag effect by
implementing innovative configurations with tilting wing sections.

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

The dissertation demonstrates 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 101 sources, all in Latin, 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 presents the historical development of the tiltrotor and tiltwing
concepts from the first patents to modern eVTOL aircraft designs. A number of numerical,
experimental and analytical studies have been analyzed and absolute and relative design
parameters have been compared, on the basis of which the goal and objectives of the
dissertation work have been 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 research methodology, which is a combination of analytical
methods, simulation modeling and physical experiment in a wind tunnel, is in accordance
with the set goal and objectives of the dissertation work and the contributions achieved.



The application of specialized engineering modeling software (CAD/CAM/CAE), in
combination with a specialized stereo laser-optical system PIV (Particle Image Velocimetry)
in the wind tunnel ULAK-1, guarantees an extremely high degree of correctness, reliability
and precision of the obtained resulits.

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
Major parts of the dissertation work are presented in four co-authored scientific
publications. In three of them, the doctoral student is the lead author. Three of the four
collective 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 aerodynamic design and research of wing-propeller type load-
bearing systems, through the application of numerical and experimental 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
"Aerodynamic Design and Investigation of Wing-Propeller Type Lifting Systems"” 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. Martin Atanasov Zikyamov to acquire the educational and scientific
degree "doctor" in the scientific field 5 "Technical Sciences", professional direction 5.5
"Transport, Shipping and Aviation", doctoral program: "Design and Construction of
Automatic and Piloted Aircraft".

Date: 08.09.2026 r. Member of the jury: ?






