PE3IOMETA

HA HAYYHHUTEe TPyAoBe Ha aou. A-p Aumo UBanoB 3adupos,

H3BBH IPECACTABCHUTE 32 JOUCHT H JTOKTOP

1. IYBJUKAIIMA PABHOCTOVMHUA HA MOHOTPA®UYEH TPY]I

1.1. Zafirov_D. Autonomous VTOL Joined-Wing UAV. AI4AA Atmospheric
Flight Mechanic Conference, 2013, Boston, Massachusetts, USA, 19-22 August 2013,
Volume 2, Curran Associates, Inc., pp. 1386-1404, ISBN:978-1-62993-154-8 LluTupane 2 B

yy;xk0uHa, CaMOCTOATEIEeH TPV.

Abstract: A major problem in achieving fully autonomous UAV flight is precision
takeoffs and landings. Uneven terrain, low-altitude turbulence, gusts and crosswinds can
result in damage or destruction of the UAV. This paper describes the design and testing of
an autonomous, joined-wing, VTOL (vertical takeoff and landing) UAV. Modeling and
simulation of the vehicle have been implemented in the MATLAB/Simulink environment.

Some flight test results are presented, and future research opportunities are discussed.

1.2. Zafirov D., Panajotov H., UAV Joined-Wing Test Bed. CEAS Aeronautical
Journal 2015, Springer, Volume 6, Issue 1, pp. 137-147, ISSN 1869-5582. Hutupane 1,

PelieH3MpaHO CIMCAHHE .

Abstract: The future green aircraft will meet demanding weight reduction, energy and
aerodynamics efficiency, a high level of operative performance, in order to be compliant
regards to pollutant emissions and noise genmeration levels. The joined-wing concept is
considered as a trade-off variant for green design. This is because of its lower cruise drag
and lower structural weight. On the other hand the requirements for low pollution and noise
could be met using all-electric aircraft. Hence the aim of the present study is to design and
produce joined-wing unmanned aircraft — test bed or flight laboratory. The basic design
incorporates tip-joined front and rear wings with wing-tip vertical joints. The airframe is
mainly of carbon and glass-fiber composite materials. The power plant consist of electrical
ducted fan, speed controller and Li-Po batteries. The aircraft integrates Piccolo Il Flight
Management System which offers a state-of-the-art navigation and flight data acquisition.
Prior to production and flight testing of the prototype, aircraft aerodynamics and flight
dynamics are being analyzed. Potential models together with wind tunnel tests have been

used to determine aircraft aerodynamics. One of the major problems found during simulation



and flight experiments is the Dutch roll effect. This is thoroughly discussed in the paper.

Some problems that concern autopilot tuning are also described.

1.3. Zafirov_D. Closed Wing Aircraft Classification. International Journal of
Engineering Research and Technology. Vol. 3 Issue 1, January-2014, pp. 10-15, ISSN:2278-

0181 Impact factor, Penenzupano cuucanue, CaMmocTosiTeJIeH TPVII.

Abstract: The ever increasing requirements that the aircraft must meet demand the use
of new aerodynamic configurations because the ones that are currently in use have exhausted
their potential for further improvement. The closed wing has a number of advantages that
might address the requirements for economic efficiency and reduced ecological. At the
conceptual design stage a large number of variants are created, from which, after being
analyzed, the base variant is selected. In the process of variant creation a proper
classification should be used, so that all possibilities to be properly assessed. Until now no
closed wing aircraft classification has been published. The classification proposed in this
article allows the creation and exploration of a large number of variants at the conceptual

design stage, from which the optimal base variant, in regard to given criteria, to be selected.

1.4. Zafirov D. Joined Wing UAV Maneuverability, International Journal of
Research in Engineering and Technology, eISSN:2319-1163, pISSN:2321-7308, 377-380,

Volume 2, Issue 11 Nov-2013. Impact factor, Penen3supano cnncanue, CamocTositeieH

TpyAa.

Abstract: Joined wing layout UAVs feature multiple advantages compared to the rest
of UAVs. Their best advantage is the maneuverability. The report contains the analysis of the

applicable UAV maneuvers and their application in various flight missions.

1.5. Zafirov D. Joined Wing UAV with Ducted Fan. 3™ International Conference
UAV World 2009, Frankfurt/Main 4-5 November 2009, CD, CamocTosITeJI€H TPV,

Hutupane 1 yy:kOuHA.

Abstrac:. Proposed is a. original scheme of an aircraft. The lift and control planes
are grouped in joined wing. Ducted fan unit is attached swing to the load-carrying element
connecting the two centers of the front and rear wings. Investigated are the advantages of the
proposed scheme and its applicability in the performance of different missions.

1.6. Zafirov_D. Moments of Inertia of Joined Wing UAYV, [International
Journal of Research in Engineering and Technology, eISSN:2319-1163, pISSN:2321-
7308, 325-331, Volume 2, Issue 12| Dec-2013. Impact factor, Penen3upano cnucanme,

CaMocTOosITeJI€H TPYI.

Abstract: Determination of mass moments of inertia of aircraft during the early stages
of design is of great importance for the sizing of control surfaces and the evaluation of the
dynamic characteristics. In the article are reviewed the problems of the analytic calculation
of mass moments of inertia of an unmanned air vehicle at the conceptual design stage, of their
automated determination with a CAD/CAM code at the detailed design stage and of their



measurement after experimental models are produced. A comparison is made of the accuracy
of the different methods.

1.7. 3adupoB JI. ABToHOMeH 0e3NMWIOTEH JeTaTeldeH anapar, Journal of the
Technical University Sofia, branch Plovdiv, “Fundamental Sciences and Applications”,
2011, International Conference Engineering, Technologies and Systems TechSys 2011,
Vol. 16, Book 2, ctp. 87-92, ISSN 1310-8271. Hutupaune 1, PenieH3upaHo cnucaHue,

CamMocTosiTeIeH TPV

Abstract: Discusses the advantages of autonomous flight of unmanned aerial vehicles
(UAVs). Determined the minimum set of hardware and software that can be realized fully
autonomous flight. We examined the feasibility of different missions, in which predominates

the autonomous control

1.8. 3adupos JI. BucokomaHeBpeH caMoJIeT ChC ChWIeHEHO KPpuio. - Journal of
the Technical University Sofia, branch Plovdiv, “Fundamental Sciences and Applications”,
2009, International Conference Engineering, Technologies and Systems TechSys 2009, Vol.
14(2),ctp. 375-380, ISSN 1310-271. HluTupane 2, PelleH3upaHo cnucaHue.

Pestome. [Ipeonoscena e opueunarna cxema Ha nemamenen anapam. Hocewume u
YApasasauu NIOCKOCMu ¢a 06eOUHeHU 8 CoUIeHeHO Kpuio. [leusicumensm - 6umio 6 0103a u
osueamen, e 3aKkpenen WAPHUPHO HA CUNO8 eleMeHm, CEbp38aw YeHmponiaHume Ha
npeoHomo u 3a0Homo Kpuaa. M3zcinedsanu ca npeoumcmeama HA NPeonod’CceHama cxema u
APULOACUMOCTIMA U NPU USNBAHEHUE HA PA3TUYHU MUCUUL.

1.9. 3adupos JI. HagiabkHAa YCTOHYMBOCT HA CaAMOJIET CbC ChbYJICHEHO KPHJIO.
International virtual journal for science, technics and innovations MTM, issue 8-9/2008,

pp. 46-48, ISSN 1313-0226. Pennen3supano cnucanue.

Abstract: In the last few years an intensive work has been carried out for the
improvement of the flight characteristics of the aircrafts. One direction in this work is to
explore new aerodynamic configurations which have better performance than the present
ones. The “joined wing” configuration is considered a perspective one. In this article a model
is proposed in which an estimate of the impact of aircraft parameters on the longitudinal
stability of joined wing aircraft could be made. The advantages and shortcomings of the
proposed configuration are examined. It has been concluded that this configuration
practically lacks balancing drag and the flight maintenance range could be considerably

increased.

1.10. 3adupos /L., [TanaiioroB X. AHA/IN3 HA eKCIIEPHMEHTAJHH Pe3yJTaTH Ha
caMoJIeTH C€bC CbYJeHeHO Kpuao. byrTpanc-2009  CoOopuuk noxmnagu, Cosormod,

CenremBpu 24-26, 2009, ctp. 82-85, ISSN 1313-955X. Llutupane 2



Pestome. Camonemume cbC CbUleHEHO KPULO Ce CYUMAam 3a NepcneKmueHu, Ho umd
Maniko  NyOMUKy8aHU — eKCNEePpUMEHMANHU pe3VAmamu 3a MmexHume  aepoOUHAMUYHU
xapakmepucmuxku. B oOoknada ce npasu onum oa ce 0000waM  U3BECMHUME
EeKCNePUMEHMANIHU pe3yImamu U Ha masu 0aza 0a ce Hanpassam u3eo0u 3a MmMexHume
npeoumMcmed, HeOOCMAambvyu U ce HAnpaeam npenopvku npu usdoopa Ha napamempu 6

npoyeca Ha npedsapumenrHomo npoeKmupane.

1.11. IanaiioroB X., 3adupoB JI. MH3caeaBanusi BBbPXY Oe3NMUWIOTHH
JIeTaTeJIHM anapaTH CbC Ch4ieHeH0 KpuJo. Mexanuxa na mawunume 2013, Vol. 102,ctp.

41-44, TY-Bapna, ISSN 0861-9727, PeneH3upaHo cnucaHue.

Pe3tome. Pazenedanu ca uscieds8anusi 6bpxy Oe3nUIOMHU J1emameniHu anapamu cbe
CHUIEHEHO KPULO 8 001acmma Ha aepoOUHAMUKAMA, CUN08AMA YCMAHOBKA, OUHAMUKAMA HA
noilema u cumynayuume Ha noiemd. Bv3 ocnoea Ha uszbpan KoHyemmyaieH Mooel U 8
pe3yamam om nposedeHume U3Cie08anus € NPoeKmupan u upabomeHn eKxcnepumeHmaileH
besnuniomen camonem cvc cvuieHeno Kpuno. OCHOBHUmMe pe3yimamu om npoedeHume
YUCTIEHU U eKCNePUMEHMANHU U3CTIe08AHUSL CA NPEeOCMABEeHU 8 OOKAAOA.

1.12. 3a¢upo JI., IlanaiioroB X. MeToauka 3a ompeJejsiHe Ha
aepoAUHAMMYHHTE Koe(pHUUEHTH Ha Oe3mwjioTeH camoJiet, byiTpanc-2010 COOpHUK

noxnaau, Cozonon, CenrremBpu 27-30, 2010, ctp. 47-50, ISSN 1313-955X. HlnTupane 1

Pe3zwome. Paspabomena e memoouxa 3a uoewmupukayusi Ha aepoOUHAMUYHU
Koeguyuenmu Ha 6e3NUIOMeH CAMONem CbC CHUIEHEHO KPUNO Ype3 NONemHU USHUMEAHUS.
Pazeneoanu ca mvpcenume xapakxmepucmuku U 3a8UCUMOCMMA UM OM napamempume Hd
nonema. Hanpasen e uzbop na usmepsamenno obopyosane u CnucCvbk ¢ usmepeanume  nojiem
geaununu. [lpeonodcenu ca pasnuuHu MUCUu Ha NOJema, Koumo cied pazoeisHe Had MUnosu
yuyacmvyu ce noonazam Ha oopabomka 3a onpeoensne HA MbpCeHUme 3asucumocmu. 3a
OYeHKa Ha O0CMOBEPHOCMMA HA MEemOOUKama peaiHama mpaeKmopusi ce CpaeHsed C
nonyueHa upe3 nojlemeH CUMYIAMOP, NPOSPAMUPAH C eKCNepUMEHMANIHO OnpedeneHume
Koepuyuenmu.

2. HAYYHHU TPYJIOBE U3BbH I'OPHUTE

2.1. 3adupoB . Ponasma na CAD/CAM/CAE cucmemume 6 ynpaénenue Ha
JHCUBHEHUs  YUuKwbl Ha  npooykma — cTp. 67-69, IV MexnyHapoJeH  KOHIpec
“Mammonoctpoutennu texnosnorun ‘04”, CenremBpu 23-25, 2004, Bapha, cekuus V, c. 67-

69, ISSN 1310-3946, CamocTOosITEIEH TPY/.




Abstract: The CAD/CAM/CAE systems are main element of the new products’ life
cycle management. They are used to create the whole technical documentation and visual
information covering the life cycle. The article treats the problems related to the rational use
of the CAD/CAM/CAE systems’ abilities in a conceptual design, development, exploitation,
technical service, repair and recycling of the products. It shows the advantages of such an
approach to reduce the time to go on the market and the price for the product’s whole life
cycle. As an example is shown the work on a concrete project in a transport vehicles
company.

2.2. 3adupos JI. Manespu na camonemu cwvc cvuneneno xpuno. BulTRANS
2009, Cozomnodq, 2009, ctp. c. 82-85, ISSN 1313-955X, CamocTosiTeIeH TPY/.

Pezrome: Camonemume ¢ OAnaHCUpo8vbYHA CXEMA CHULEHEHO KPULO NPUmMedHcasam
peouya npedumcmea nped ocmananume. Haii-conemu ce ouepmasam npeoumcmeama um npu
u38vpUIBAHEMO HA MaHespu. B doxknada ce npasu ananusz Ha 6b3IMON’CHUME MAHEBPU, KOUMO
Moea 0a ce U38bPWBAM C MAKUBA CAMONEMU U NPULONCEHUEMO UM NpU UNBIHEHUe Ha

PaA3uUdHU MUCUU.

2.3. 3adupos JI. M300p Ha kpujIeH NPOPUI 32 BEPTHKATHO M3JIUTALL H KaLal]
eJeKTpuYecKu camodaer, Journal of the Technical University Sofia, branch Plovdiv,
“Fundamental Sciences and Applications”, 2015, International Conference Engineering,
Technologies and Systems TechSys 2015, Vol. 21, crp. 175-178, ISSN 1310-8271.

PeneHn3upano cnucaHue.

Pestome: [Ipeonosicen e nooxoo 3a uzbop Ha npohunu Ha Kpuiama Ha 6ePMUKAIHO
UBIUMAWU U Kayawju camoiemu ¢ elekmpuyecku ogueamenu. AHAIU3UPAHU ca pasiuduama
om nooxooume npu uz00p Ha npoguau 3a Kpuia Ha KOHEEHYUOHAIHU camoremu. Kamo
OCHOBHU ~Kpumepuu 3a u300pa ce U3NOA36AM eHepeulHama u UKOHOMuYeckama
ehekmusHoCm npu cnazeéame HA eKOIO2UYHUME USUCKBAHUS, KOUMO cd 00eOUHeHU 8 eOUHEeH

Kpumepuii 3a u300p Ha Kpujiexn npopui 3a paseneicoanus mun camoienmu.

2.4.3ad¢upo JI. Ilpopun HaA MHCHATA HA eJEKTPUYECKH CcaMoJieT C
BEPTUKAJIHO W3JMTaHe M Kauaue, Journal of the Technical University Sofia, branch
Plovdiv, “Fundamental Sciences and Applications”, 2015, International Conference
Engineering, Technologies and Systems TechSys 2015, Vol. 21, ctp. 169-174, ISSN 1310-

8271. PelneH3MpaHo cCnUCaHUe.

Peswome: Paszenescoa ce nooxoo 3a onpeoenine Ha NpoPuia HA MUCUAMA HA
eLeKMPULEeCKU MPAHCNOPMER CAMOLEN C 6ePMUKAIHO UIUMAHE U KayaHe, U3NoA36aHa Kamo
bazoea 6 npoyeca Ha KOHYENMYAIHOMO NpoeKmupaue. AHau3upauu ca omoenHume
yuacmvyu Ha MUCUSAMA, KOUMO Ce OYEHA8AM OM UKOHOMUYECKd, eHepeUliHa U eKOJI02UYHA

eghexmuenocm.

2.5. 3aQI/IEOB g. anaeﬂeﬂue HAa OiICUBHEHUs UYUKb1 Ha Jemamelnume

anapamu, IV MexayraponeH KkoHrpec “MaimHOCTpOUTENHU TexHoioruun ‘04”
D 5 i



CentemBpu 23-25, 2004, Bapna, cekumus V, , crtp. 70-73, ISSN 1310-3946,

CamocTogTeael Tpya. Hlutupane 1, Uy:kno cnucanue.

Abstract:  The design and use of sophisticated technical systems, such as aircraft,
imposed the concurrent engineering as major methodology for their development. The
application of this methodology allows at the very stage of design to create virtual models of
the objects as well as of the attendant manufacture and exploitation processes. A system for
aircraft’s life cycle management is developed and the relations between the sub-systems have
been analyzed. Special attention has been paid to the modifications management system.
Requirements for the end-results of the life cycle processes have been set. It was indicated
that work in an integrated information space and creation of a complete three dimensional
model of the aircraft are main conditions to create an effective aircraft life cycle system.

2.6. 3apuposr JI., IlanaiioroB X. Hayynu wuscienBaHus Ha eKHI 3a
0e3nujioTHM JetaTeJHu anapatu B TY - Codus, ¢puauan Ilaosaus (0630p), Journal
of the Technical University-Sofia, Plovdiv branch, Vol. 19, book2, 2013, ctp. 123-128,

ISSN 1310-8271. PeneH3upaHo cucaHue.

Pe3tome: Onucana e oOevinocmma na exun 3a paspabomeane u usciedgane Ha
Oe3nunomuu nemamenHu anapamu ¢ HempaouyuoHnu cxemu. Paseneoanu ca pasnuunu
8apUAHMU HA CAMOLEMU C MAKUBA CXeMU, KOUMO ca NPOEKMUPAHU, U3pabomeHu u U3NUmanu
om exuna. /[laoenu ca mexuume OCHOBHU NApAMempu, XapaKmepucmuKku u pe3yimamu om
CUMYAAYUYU U USNUMEAHU.

2.7. 3adupoB JI., TanmeBa II. AnHanau3 Ha MeTOoaWTEe 3a oOINpelesiHe HAa
peiiTunra Ha ynusepcuretu. Journal of the Technical University at Plovdiv “Fundamental
Sciences and Applications”, Vol. 13 (11), 2006 Anniversary Scientific Conference ‘2006,
cTp. 95-99, ISSN 1310-8271. PenieH3npaHo ciucaHme.

2.8. IlanaitotoB X., 3admpoB JI. UMscnenBane Ha  aepoAMHAMHYHU
XapaKTEPUCTUKU Ha CHYICHEHO KPHIIO 1o MeToza Ha nuckpernure Buxpu. FOHC “10 rogunu
karenpa Be3aymen tparacnopt” 01-03 okromBpu 2003, Codust, ctp. 99-106, ISBN 554-8779-

78-1. Hutupane 3, 1 B uy:x0uHa.

Pe3ome: Hanpaseno e uscreogane 3a onpeoeisine 6 NbPEO HNPUOIUNCEHUE HA
aepoouUHaMUYHUME NPOU3BOOHU HA PA3IUYHU KOHDUISYDAYUU HA CbYNEeHeHO KPUlo, Kamo ce
usnonzea memooa Ha oOuckpemuume euxpu. Hanpasen e 0630p Ha cvwecmaysauu
u3Ccne08aHusi HA JemamenHu anapamu  CbC CbYJIEHEHO KPULo, KOUMO O00Ka36am
npeoumcmeama Ha masu cxema. Jlaoenu ca u pe3yaimamu 3a panpeoeieHue Ha HAlgeanemo,
no noeévpxHocmma Ha Kpuiomo. H3uucnen e Koeguyuewma HA UHOVKMUBHOCM U €

onpedeﬂeﬂa sasucumocmma my om ceomempuinu napamempu Ha Cb4J1€eHEeHOmMoO KpPUuio.

2.9. IlanaiiotroB X., 3apupos JI. H3cienBane Ha aepoIMHAMUYHUTE
XaPAKTEePUCTUKM HA CbWieHeHO Kpwiao ¢ momomra Ha Hasue-Crokc 0Oasmpana
NMOBBPXHUHA HA OTKJIUKA. Hayuna kongepenyus Momoaymo, Ilnosous, 14-17 okToMBpH

2004, ctp. 33-36,- ISSN 954-9322-05-X. Ilutupane 2



Abstract: The goal of the present investigation is to determinate the dependency of
joined-wing aerodynamic characteristics on its basic geometric parameters. A Navier-
Stokes based response surface methodology for rapidly evaluating and analyzing the
aerodynamic characteristics was developed. In order to solve the Navier-Stokes equations
and calculate the required joined-wing characteristics a high-tech CFD product was used.
The technology of solution is described. The response surfaces constructed for Ciz and Co

are shown. Finally an analysis of the obtained results is conducted.

2.10. ITanaitoroB X., 3adupos JI. Meronuka 3a u3ClIeIBAHE 3aBUCUMOCTTA Ha
AepOJIMHAMUYHUTE XapaKTEPUCTUKH Ha CHUWICHEHO KPUJIO OT HSIKOU F€OMETPUYHU MapaMeTpu
ype3 NocTposBaHe Ha MOBbpXHUHA Ha oTKiIMKa. FOHC "90 roannu aBuanimoHHO 00pa3oBaHue

B bwarapus", JI. Mutpomnonus, 22-23 anpun 2004, ctp. 140-146, ISBN 954-713-068-4 (. 1).
[{utupane 3.

Pe3zome: Hpedcmaeena e Memoouxka 3a U3Ciedsdne Hda 3A6UCUMOCMA HdA
aepoduHaMuuHume xapakmepucmuku Ha CbYJIeHeHO KpUuio ont Heco6Uu ceomMempuirnu
napavempu. Hs3nonzeane e mamemamuyecku anapam 3a niaHupare Ha exkcnepumenma u
mvpcerume 3asucumocmu ca onpedeﬂeHu upes nocmposeane Ha NOBbPXHUHA HA OMKIUKA. C
nomowma Ha pasmuma j1o0cuKa € nNOCMpOoeH NniaH Ha YUCIeHUAd eKCnepumenm.

2.11. lanaiiotoB X., 3admpoB JI. OmpenensiHe Ha aepoJuHaAMHYHATA

a

C
MpOM3BOAHA ' Ha CHUICHEHO KPWJIO Ype3 METoJa Ha NUCKpeTHHTe Buxpu u Hasue-
Crokc 6a3upana monpaka, 1.1 FOHC ,,120 roguau ot Ceenunenuero”, J[.Mutpomnosus,

2005, ctp. 99-106. Hlutupane 2, 1 bT B 4Y:KIECTPAHHO CIIMCAHME.

Peztome: Hanpaseno e uzciedsane Ha MOOe 3a onpedensne Ha aepoOUHAMUYHUME
Xapakmepucmuky Ha CbYleHeHO KPUlo, KOUMO 0a € NPULONCUM NPU KOHYENmyaiHomo u
npeosapumenrHomo npoeKmupane Ha Oe3nUIOMHU JemamenrHu anapamu cbC CbUIeHeHO
Kpuno. 3a 0oCHO8eH Memoo e U3NO0N36aH MemoObm HA OUCKpemHume euxpu 3a 3D Hocewju
NOBBLPXHUHU, A NOJYYeHume pe3yaimamu ce Kopusupam ¢ NONpAaeKa, anpoKCUMUpama c

Hasue-Cmoxc 6a3upana NOBBPXHUHA HA OMKIUKA.

2.12. IlanaitoroB X., 3adupor JI. OnTuMusanusi Ha aepoAUHAMHYHHTE
XapaKTEePUCTUKHU HA ChYJIeHEeHO KPWJIo 3a 0e3NMuJI0TeH JieTaTejieH anapat. Journal of the
Technical University Sofia, branch Plovdiv, “Fundamental Sciences and Applications”
Anniversary Scientific Conference 2006, Vol. 13(8),ctp. 12-19, ISSN 1310-8271. Ilutupane

2. PenieH3upaHo cuucaHue.

Abstract: The joined-wing concept is a perspective non-conventional aerodynamic
scheme for unmanned aerial vehicles Modern UAV require high altitude and long endurance

flight thus a detail investigation of aerodynamic characteristics is needed. A specific model



for determination of joined-wing aerodynamics is designed and proper optimization methods
is chosen. As a result aerodynamically optimal joined-wing are presented under diferent

optima criteria.

2.13. IlanaitotoB  X., CrosnoB Il., 3admpoB JI. M3uucnasane na
aepoouHamuyHume KoeuyueHmu u npou3eoOHU HA CAMOIEM CbC CHUIEHEHO KpPUio 8
HaonvocHomo osudicenue. COopuuk pnokmamu ot Fifth Scientific Conference Space,

Ecology, Nanotehnology, Safety, SENS 09, Codus, 2009, SENS 09, Codus, 2009, ctp.
78-81 Hutupane 1

Pe3zwome. C yen uzcnedsane HA OUHAMUKAMA HA NOJeMA U CMYMEHOMO HAObHCHO
08UdICEHUEe HA CAMONem CbC CHUIEHeHO KPUlo Cd U3YUCTeHU Koeguyuenmume U
NPOU3BOOHUmMEe HA AEPOOUHAMUYHUME CUAU U MOMEHMU 6 pPABHUHAMA HA CUMEMmPUs.
Onpedenenu ca cmouHocmume HA U3MEHEHUemo HA AepoOUHAMUYHUME Koepuyuenmu npu
OMKIOHEHUE HA AePOOUHAMUYHUME KOPMULA, PA3NOTIONCEHU NO U3XOO0SAUUS PbO HA NPEOHOMO
U 3a0HOMO KPUIO - elepOoHU, 3a0KPUTIKU, KOPMULA 3a 8ucoyuna u op. Ilonyuenume uzuucienu
pe3yimamu ¢a CbnOCMABeHU ¢ HATUYHU eKCNEPUMEHMATHU OAHHU 3A CAMOJIEN CbC CHULEHEHO
Kpuno, uscieosau 8 3,6 m aepoourHamuina mpwvoa na NASA.

2.14. llanaiioroB X., CrosinoB IlI., 3adupoB JI. Onpedenane Ha
banancupogvunume OMKIOHEHUS HA AepOOUHAMUYHUME KOPMULA HA CAMONEMm CbC
CbUIeHeHO Kpuio 6 HaonwvdicHomo oOsudxcerue. COopHuk nokmamu ot Fifth Scientific

Conference Space, Ecology, Nanotechnology, Safety, SENS 09, Codus, 2009, ctp. 72-77.
[{lutupane 2

Peztome. CvuneneHomo Kpuno e aepoOuHamMuyHa cxemd, KOAmo ce Xapakxmepusupa c
20NAM  OPOU  BL3IMONCHU KOMHOHOBKU HA AEPOOUHAMUYHUME KOPMUTA NO NPeOHOmO U
3A0HOMO KPUNO — elepOoHU, 3A0KPUIKU, KOpMULA 3a eucoyuna u op. Hacmoswusm ooknao
pasenedxicoa  npecmsmaHemo Ha — HeobOxooumume — OANIAHCUPOBLUHU — OMKIOHEHUs  HA
aepoouHamMuyHume KOPMUIA 8 3ABUCUMOCH OM KOMNOHOBKAMA U pexcumume Ha nojemd.
Paseneoanu ca wuakou HempaouyuoHHmu, 8 CpasHeHue ¢ KOHBEHYUOHAIHUME JemamenHu

anapamu, manespu Kamo Henocpedcmeeno ynpaejieHue Ha nooemuama cuid.

2.15. Manaiiotos X., Xamkues M., 3adupos JI. MuTerpanusi Ha aBTONWIOT U
0e3MUJIOTEeH JeTaTeleH anapar ¢be cb4JeHeHo KpuJo. bynTpanc-2011 COopHuk noknany,

Co3zomnon, CentemBpu 27-30, 2011, ctp. 96-98, ISSN 1313-955X.

Peztome: Humeepayuama na asémonunoma u nemamennuss anapam (JIA) e kiouos
MOMEHmM 3a NOCMU2AHeMO HA XcelaHume Xapakmepucmuxu npu npoekmuparemo. Tosu
npoyec ce YCI0N#CHABA NPU U3NOJ36AHEMO HA HeMPAOUYUOHHU OANAHCUPOBBLYHU cXeMu. B
doknada e onucaw nooxoo 3a uumezpupaune Ha asmonunom Piccolo Il u 6e3nunomen
nemamenen anapam (bBJIA) cvc cvuneneno kpuno. /ladenu ca pesynmamu om cogpmyepua u
XapoyepHa cumynayuu Ha UsnviHeHuemo Ha paziudnu mucuu. OyeHeHu ca xapaxkmepucmuxu

Ha onucanus bJIA.



2.16. Poraes, II., 3adupoB JI. Meramoaean 3a MYJTHAUCHMILIMHAPHA
ontumu3auusa Ha BJIA. Journal of the Technical University-Sofia, Plovdiv branch, Vol.
19, book 2, 2013, ctp. 241-246, ISSN 1310-8271. PeneH3upano cnucanme.

Pestome: [Ipunoswcenuemo na npoepamuu npoOyKmu 3a CUMYAAYUsL U AHAIU3 C BUCOKA
BAPHOCM NPU KOHYENMYATHOMO U NPEOSAPUMENTHOMO NPOCKMUPaHe Ha 1emameiiii anapamu
cpewya mpyoHocmu 3apaou SUCOKAMA ,, USHUCIUMENHA YeHa U HAIuduemo Ha ,,yu@pos
wym”. Toea oepanuuasa epexmusHocmma um Kamo UHCMPYMEHmu 3a onmumusayus. 3a
npeodoAsanemo Ha mesu npobiemu mozam Oa ce uznoazeam memamooenu. Hanpaeen e
npeened HA HAKOJIKO Memood 3a Cb30a8aHe HA Memamooenu, Koumo mo2am 0d Hamepsm
NPUNOJCEHIUE NPU MYTMUOUCYUNTUHAPHAMA ONMUMU3AYUS U HA HAYUHUME 30 OYEHKAMA UM.
Memamooenu nocmpoenu ¢ u3non36ane Ha NOJUHOMU ON 6MOPA U MPema CMeNneH, KPUSUHe u
paouantu OasuUcHU QYHKYUU €A NPUNONCEHU 3A CUMYIUPAHE HA PA3NPEeOeieHuemo Ha
NOOeMHAMA CUlad NO PA3NePeHOCmma HA KPUiomo U € HaAnpaeeHo CPASHeHUe HA MsXHamda
BAPHOCN.

2.17. Crosinos I1., 3adupos /. M3cnenBane n3MeHEHHETO Ha Koe(UIIMEHTa Ha
HAJJIBHKEH MOMEHT TMPH Pa3jMdyHUd KOHPUTYpalMHu Ha JIETAaTEeNICH amapaT ChC ChUICHEHO
kpuio. FOHC “10 rogunu xateapa Bwu3nymen tpancnopt” 01-03 oxromspu 2003, Codus,
ctp. 39-42, ISBN 554-8779-78-1.

Pesziome: Pazenedanu ca pasiuunu KoH@ueypayuu Ha JemamenHu anapamu cve
CHUIEHEHO KPUlo, pasiudasauju ce no MACMOmMO HA CbYIEHA6aHe NO pa3snepeHocmma Ha
NpeoHomo U 3a0HOMO Kpuid, KAKmo U OMHOWeHUemo Ha niowume um. 3a 6caxa
KOH@ueypayus ca onpeoeieHu U CpagHeHU NOJI0HCEHUEmMOo Ha YeHMbpa Ha macume u ¢okyca
Ha Jlemamennus anapam, Kakmo u Koeguyuenmume Ha HAONbICHUA Momenm.Hanpasena e
OYyeHKa HA NpeouMCmeama Ha paszenexicoaHama cxema Om —21eOHd  MOYKa  HA
ynpasasiemocmma, Kamo cd U3YUCTIeHU NPOU3BOOHUME HA HAONbIUCHUSL MOMEHm Nnpu

OMKIOHABAHE HA 6CAKA €OHA OM ynpasjsieawyume NO6bPXHUHU.

2.18. CrosinoB I1. 3adupos JI. M3credsane Ha OuHaAMUYHU XAPAKMEPUCMUKU HA
Jlemamenen anapam cvc CvbyjleHeHo Kpuno. MexayHapoaHa HaydyHa KOHQepeHIHs Xemyc

2004, ITnoBaus, ctp. 175-182, ISSN 1312-2916.

Pesrome: Pazeneoan e mamemamuyecku MoOel HA HAOJbICHOMO O8UdNCEeHUe HA
jemamener anapam CcvC CvbuleHeHo Kpuno. Ilpecmemunamu ca cmouHocmume Ha
KUHeMamuyHume napamempu npu yCmanoseH xopuzonmaien noiem. Onpeodenen e 6uda Ha
npexooHume npoyecu npu HAIUYue HA CMyWasawu U YNpasisaeauju  6b30etcmeusl.

HpedﬂoofceHu ca mMepKu 3a n0006p}16aH€ Ha XapakmepucmuKunme Ha j1emamejlHusid anapan.

2.19. Crosinos II., 3adupoB JI. Meroauka 3a eKCIEpUMEHTAIHO U3CJIECIBAHE Ha
JTUHAMUYHUTE XapaKTEPUCTUKU HA HAUTHKHO JBM)KEHHUE Ha JIETaTEJIEH anapar CbC ChYJICHEHO
kpwio B aecpoamHamuyHa Tpbba YJIAK-1. FOHC "90 romuHm aBHan@ioHHO 0Opa3oBaHHE B

boearapus", JI. Mutpomnomnus, 22-23 anpun 2004, ctp. 134-139, ISBN 954-713-068-4 (t. 1).



Pesziome: Paszeneoana e 6b3MONCHOCMMA 30 €KCNEPUMEHMANIHO OnpedensinHe U
uzcreosane Ha Koeguyuenmume Ha HAONBI’CEH OeMmnupauy MOMeHm U HA MOMEHMA OC
cKoca Ha nomoxa 6 obracmma Ha 3a0HOMO KPUio 3a MOOel HA JemameieH anapam cbe
cvuneneno Kpuno. Ilpeonojwcena e memoouxa 3a npogedcoane HA AepPOOUHAMUYEH

excnepumenm 8 aepoounamuunama mpwvoa na TY-Coghus, punuan I1nogous.

2.20. Xaxxkues H., [aunaiiotos X., 3adupos /I. U3ciaenBanus 3a peanusanus
HA aBTOHOMEH MOJIeT HA 0e3NMnJI0TeH JieTtaTtejaeHn anapat, BulTrans-2014, Co3onon, 2014,

cTp. 94 — 98, ISSN 1313-955X.

Pe3zwome: [lenma Ha u3zciedsanusama, npeocmagenu 8 HACMoAwus 00KIAo, e 0a ce
ussvpuiam xapoyepuu cumynayuu (Hardware-in-the-Loop) ¢ asmonunom Arduplane, oa ce
OYeHAM He208UMe 8b3MONCHOCIU 3d U3BbPUIBAHE HA ABMOHOMHO KayaHe U 8 nociedcmeue 0a
ce nposedam Noaemuu U3NUMBEAHUs 3a NOCMUAHe HA A8MOHOMHO KAYaHe 8 PedHU YCI08UsL.
Ilapamempume na nonema ca AHAIUUPAHU U YACT OM OAHHUME CA NPeOCMAase U 8 OOKIAJd.
Ionemnume usnumeanuss 3a pearusupare Ha ABMOHOMHO Kayawe 0A8am MNON0NHCUMENEH

pe3yamam.

3. HAYYHHU TPYJIOBE U3BbH KOHKYPCA

3.1. Boboulos M., Purvis M., Zafirov D. Launching extinguishing carriers into
remove forests for active fire fighting, Modeling, Monitoring and Management of Forest Fires
I, WITpress, Boston, 2012, pp. 125-136, ISBN 978-1-84564-584-7, eISBN 978-1-84564-

585-4. PenieH3UpaHoO CIMCAHHE.

Abstract: Conceptual research considering the option to fight forest fires by
designing a carrier-body containing extinguishing agents that can be shot from a distance
into the fire zone is presented in the current paper. This active method can be applied in
situations where conventional fire-fighting cannot be employed, to remotely deliver
extinguishing mixtures from a 2.5km distance, through controlling launching parameters as
the starting angle and the shooting direction. The launching and flight of a projectile and a
missile variant have been examined in this paper. Simulations for the variants in actual
atmosphere have been produced, to obtain correlations between body parameters and its
performance. Thus, aerodynamic causes and their effect in the body’s performance were
determined. A design evaluation has been prepared to determine optimum body parameters,
stability and geometry for the most suitable carrier design.

3.2. Zafirov_D. Joined Wing Thrust Vectored UAV Flight Envelope, 4/44
Atmospheric Flight Mechanic Conference, 2010, Toronto, Ontario, Canada, 2-5 August
2010, Volume 1, Curran Associates, Inc., pp. 153-161, ISBN:978-1-61782-333-6.

IlnTupane 4, 2 0LTH B 9y:x0uHa, CaMoCTOSITEJIEH TPV,

Abstract: Several of the most important features of the Unmanned Aerial Vehicle
(UAV) are the maneuverability and the agility. The maneuverability of the Joined Wing

Thrust Vectored UAV and its maneuvering flight envelope diagram are dealt with in this



report. Tests of the flying demonstrator of this JoWi I scheme have been performed and its
flight characteristics have been determined. A test bed JoWi 2 model has been developed and
its maneuvering flight envelope has been designed. This scheme has been compared to those

of other aircrafts with the advantages of the scheme in concern being pointed out.

3.3. Zafirov_D., Panajotov H., UAV Joined-Wing Test Bed. Proceedings of 4"
CEAS in Linképing, 2013, Sweden, pp. 516-524, mISBN 978-91-7519-519-3. Llutupasue 1.

Abstract: The future green aircraft will meet demanding weight reduction, energy and
aerodynamics efficiency, a high level of operative performance, in order to be compliant
regards to pollutant emissions and noise generation levels. The joined-wing concept is
considered as a trade-off variant for green design. This is because of its lower cruise drag
and lower structural weight. On the other hand the requirements for low pollution and noise
could be met using all-electric aircraft. Hence the aim of the present study is to design and
produce joined-wing unmanned aircraft — test bed or flight laboratory. The basic design
incorporates tip-joined front and rear wings with wing-tip vertical joints. The airframe is
mainly of carbon and glass-fiber composite materials. The power plant consist of electrical
ducted fan, speed controller and Li-Po batteries. The aircraft integrates Piccolo Il Flight
Management System which offers a state-of-the-art navigation and flight data acquisition.
Prior to production and flight testing of the prototype, aircraft aerodynamics and flight
dynamics are being analyzed. Potential models together with wind tunnel tests have been
used to determine aircraft aerodynamics. One of the major problems found during simulation
and flight experiments is the Dutch roll effect. This is thoroughly discussed in the paper.

Some problems that concern autopilot tuning are also described.

3.4. baxueB b., boxkkoB /l., 3adupoB JI. Ilonxonx m mnpumepHara My
peanu3anus NPU IKOCTHO NMpecMsITAHE HA IIACHTA HA TOBAPO-TPAHCNOPTHA TeXHUKA €
nomomra Ha CAD/CAM/CAE mnpoaykra I-DEAS, Mexannka Ha MamuauTe, ['ogmHa
necera, kaura 1, 2003, U3parencrso TY-Bapna, ctp. 26-31, ISSN 0861-9727. Peuenzupano

CIIMCAaHHuE.

Pezrome: B uacmoswusi 0okiad e npeonodicer eOurn nooxod U3NOJ36aH 3d AKOCHHO
npecmamane HA wacuma Ha moeapo-mpancnopmua mexnuxka ¢ nomowma Ha CAD/CAM/CAE
npooykma I-deas, xotimo e edun om sodewume 6 ceemogen mawjad. [Ipooyxmume om mo3u mun
6005im 00 2onAMa c80600a U 2b8KABOCM Npu u3nonzearemo um. Toea nozeonsea da ce 3a00805Am
cneyupuuHume UUCKGAHUSL NOCMAGEHU 6 3A0aHUSAMA KbM KOJLEKMueume, KOUMO pearusupam
SAKOCMHOMO U3CIE08AHe HA CLOJNCHU Gb3U HA 2openocoyenama mexuuxa. Omuumaiiku 6ocamume
8b3MOJICHOCTNU HA NpoOyKma I-deas om edna cmpana u KOHKpEmHO NOCMAGeHUmMe USUCKGAHUS 34
AKOCMHOMO NpecMsAmaHe HA WAcCU HA A8MOKPAH HA 600ewd aMepuKkawcka Qupma om opyea,
asmopume npeonazam npUMepPHa peanu3ayus Ha nooxood cu.

3.5. boxkkoB A., Porues Il., 3agpupoB /I. Onpenesnsine Ha WHEPUUOHHUTE

MOMEHTH Ha 0e3NMJIOTEeH JeTaTeJieH anapar ¢bC CbWwieHeHO Kpuio. byrTpanc-2011



Coopuuk noxmamu, Cozomon, CentemBpu 27-30, 2011, ctp. 26-29, ISSN 1313-955X.
[luTupane 1

Pe3rome: Onpeoensnemo Ha uHepyuoHHUmMe MOMeHmu Ha temamennus anapam (J1A4)
e HeobXo0UMO 3a Npocpamupanemo Ha asmonunoma. B ooxknada e noxazan nooxoo 3a
onpeoensaHemo HA UHEePYUOHHUME XAPAKMEPUCMUKU Ype3 Cb30asaHne Ha mpumeper mMooeil Ha
beznunomen nemamenen anapam (bJIA) cvc cvunenero Kpuo.

3.6. 3adupos /I. IlpeanpmemauecTBO M ynpaBjeHHMe Ha mnpoekTH. [lera
Hay4YHa KoH(pepeHmmss MeHHDKMBHT B TmpeanpuemadectBo, [lmonue 30-31.10.2008, crp.

136-140, ISBN 978-954-9392-23-4, CaMm0CTOATEJECH TPV,

3.7. 3admpoB . nacem na esponetickama unoycmpus (Kaxeu mexuuuecku
cneyuanucmu U OOKyMenmayusi ca Heodoxooumu?) beiarapcko crnmcaHue 3a HHXXEHEPHO
npoekTupane, O6poit 2, mapt 2009, Codwus, crp. 10-13, ISSN 1313-7530. Penensupano

cnucanue, CaMoCTOsITE/IeH TPV

3.8. 3admpoB JI. Kpumepuii 3a oyewxa Ha npoekmu 3a MEHUONCMBHM HA
gucokomextHonrocuunu  napkose  crp. 419-421, 11  MexayHaponHa KoHpepeHUus
“MeHmmKMBHT U uHxkeHepuHr ‘047, Mait 13-15, 2004, Codus, ctp. 418-420, ISBN 1310-

3946, CamocTOosiTEJIEH TPV

Peztome: Paseneoanu ca pasnuunu 6b3MOMCHU NOOX0OU 34 OYeHABAHEe HA NPOEeKMU 3d
MEHUONCMBHIM HA BUCOKOMEXHON02UYHU napkose. [Ipednodcenu ca kpumepuu 3a oyenKa Ha
npoekmume u memoou 3a uz00p Ha Hau-nooxodswume npeonodcenus. Kamo «xpaen
pesyaimam ce npeoiaza 6apuaHm Ha MemoouKda 3a OYeHKd, KOsmo Modxce 0d ce U3noazea npu

npoeeofcéaHe HA KOHKypcu 3a MEHUONCMBHM HA BUCOKOMEXHONO0SUYHU napkoee.

3.9. 3admpoB J. Obyuasame nu npeonpuemauu? 1llecta HayyHa KOH(EpPEHIHS
MenuKkMBHT U mpennpuemadectBo, I[lmoBauB 2009, ctp. 11-114, ISBN 1313-9460,

CaMoCcTOSITeJI€H TPYI.

3.10. 3adupoB /. Ilepcnexmusu 3a eneopsaséanemo na CALS mexuonoeusma 6
ovreapckama undycmpus. I[lbpBa MexayHapogHa KoHpepeHIHs MEHHIDKMBHT U

unxeHepunr ‘2003, crp. 125-128, ISBN 1310-3946, CamocTosiTe/ieH TPy,

Pestome: Pasenescoa ce usnonzeanemo na CALS (Continuous Acquisition and
Lifecycle Support — nocmosuna oocmaska u NOOOPLIUCKA HA  HCUSHEHUS YUKDBIL)
MexHono2uAma 8 passumume cmpaHu. Amanuzupa ce 3Havenuemo U 3a Cb30asaHe HA
NPOOYKMU ¢ HUCKA CMOUHOCM HA HCU3HeHus yukwvi. M3ciedsa ce eghekma om cvzoasamnemo
Ha eOUHHO UHMOPMAYUOHHO NPOCMPAHCMB0 3a npodykma. Pazenedcoam ce unmezpupanu
npocpamuu  NpoOyKmu 3a peanusupane Ha mexHonro2uama. Jlasam ce npumepu 3a
paspabomeane U U3NON36AHE HA eJleMEeHmU Om MeXHON02UAMA NpUu Cb30a8aHemo Ha
UHMEPAaKmMueHu eeKmpoHHU pbkosoocmea. Ilocousa ce neobxooumocmma om usnonzeane Ha
MexHoNo2UAMa npu NpooyKmume ¢ BOeHHO npeoHasHayeHue. llpenopvuam ce mepku 3a
yekopsieare Ha svgedxcoanemo na CALS mexnonozusama 6 Ovaeapckama uHOyCmpusl.



3.11. 3adupoB__JI. Cpasnumenen aumanuz Ha ¢axmopume, @iusewyu Ha
passumuemo Ha BUCOKOMEXHOJIO2UYHUmMe UHOYyCmpuainu cekmopu crp. 422-425, 11
MexnayHaponHa KoHpepeHmus “MeHHKMBHT W uHXeHepuHr ‘047, Mait 13-15, 2004,

Codus, ctp. 421-424, ISBN 1310-3946, CamocTosiTE1€H TPY/I.

Pezwome: Mzevpuien e aumanuz Ha GIUAHUEMO HA PA3IUYHU (AKMOPU  8bpX)
PaAssUmMuemo Ha SUCOKOMEXHOI02UYHU UHOYCMPUATHU cekmopu 6 cmpanu — uienku Ha EC.
Pazeneoano e emusHuemo Ha oOmHOCUmMeENHUs O HA CpeOcmeama 3ad HAyYyHa U
uscnedoeamencka OeuHocmu, Ha Oeid Ha uHMeecmuyuume, Ha obpazosamennomo Hueo. Ha
baza Ha uszsvpuleHama OyeHKa ce npeodiaza NOOX00 3a U3Spajdcoawe HA cmpameusi 3a
passumue Ha BUCOKOMEXHON02UYHU Oetinocmu 6 bvieapus

3.12. 3adpupos JI., TaneBa II. CpruiHOCTHH NpoO/IeMH NPH oOmNpeAesssHe Ha
TepMHHA “BHCOKM TexHouoruu". Hayuna rougepenyus “CvepemenHu ynpasieHcKu
npaxmuxu 11" Tom. 2, 22-25.02.2004 Komnnekc “Caeru Kupuk u FOnura”, ctp. 61-71, ISBN
954 937 0046.

Pe3zwome: Tounomo Oeunupane 3a mepmuna “8UCOKU MeEXHONIO02UU € BAINCHO 3d
Haykama, 3aKkOHO0ameicmeomo, OAHbYHAMAa AOMUHUCMPpAYus u cmamucmuxama. B doxnaoa

ce npasu onum o0a ce oadam OehuHuyuu, Koumo oa ca npunoxcumu 8 bwvieapus, kakmo 6
MOMeHma, maxka u 6 KOHMeKCcma Ha NPUCbLeOUuHasanemo i kom Eeponetickus cvio3.

3.13. IIanaiiotoB X., IlenueB C., boxkkoB A., 3adupoB JI. /3credsane Ha
Xapaxkmepucmukume HA MYHeNleH 8eHMUIamop 8 aepoounamuuyna mpwvoa, byntpanc 2010

Co6opuuk noxmaau, Cozomomn, ctp. 61-64, ISSN 1313-955X.

Pe3zrome. B cmamusma ca oadenu pesynmamume om u3Cie08AHUAMA HA MYHENEeH
BEHMULATOP, 3A0BUICEAH OM elleKmpooguzamesl 8 y4eOHO-1a00pamopHusi aepooUHaMUYeH
komnuaexc Ha TY-Cogusa, guiuan I[lnosous. Hzcreosano e usmenenuemo Ha msaeama 6
3A6UCUMOC OM Yecmomama HA 6bpMeHe HA SeHMUIAmopa U CKOpocmma Ha nojaemd.
Hzcneosanemo u oopabomrxama Ha pe3yimamume ca U38bpuieHU NO OPUSUHATHA MemOoOUKa
u npocpama 3a uznumeaue, onucana 6 cmamusama. OyeHena e NPUIONCUMOCMMA HA

U3NON36AHEMO HA OBUNCUMENS 34 Oe3NUIOMEH TIemameneH anapani CvC Cb4J1€HeHO KPUJlo.

3.14. IlanaiioroB X., Xamxkues U., 3adupoB JI. Cumyaupane Ha aBTOHOMEH
nojer Ha 0e3MUIOTeH caMoJieT ChC Chb4ieHeHO Kpuio u apromuiaotr Piccolo II.

byaTpanc-2011 Coopuuk noxnaam, Cozomon, Centempu 27-30, 2011, ctp. 99-102, ISSN
1313-955X. Hlutupane 1

Pe3ztome. llenma na uzcneosanusama, npeocmagenu 8 HACmMoawus 00Kuao, e 0a ce
CUMYIUPA ABMOHOMEH NOJem HA Oe3NULOMEH CAMOJIeNm CbC CHYIEHEHO KPULO U A8MONUION
Piccolo Il npu ycnosus, maxcumarno Oauzku 0o namypuume. Pazenedanu ca 0sa muna
cumyrayuu Ha noiema — cogpmyeprna u xapoyepha. Ilpu nvpeus mun 6cuuku eiemeHmu ca
KOMRIOMBPHO CUMYIUPAHU, A NPU GMOPUS - BCUYKU XAPOYePHU elleMeHmu ca GKIOYeHU
PeanHo npu cumynayuume 6 iabopamopHu yciogus. Tosu nooxoo no3eonsnsa aHAIU3Upane Ha
napamempume Ha Nolema NPU PA3IUYHU 3A0A0eHU MUCUU NPU BUCOKA MOYHOCH HA
nonyuasanume pe3yimamu.



3.15. MMaponoB M., 3adupoB Memoouxa 3a uzciedsane Ha AepOOUHAMUYHUME
Xapaxkmepucmukuy Ha jemamenen anapam cvc cvuieneHo kpuio u cmpyen osudcumen TOHC
“10 rogunu kateapa Bu3nymen tpancnopr” 01-03 oxkromspu 2003, ctp. 107-114, ISBN 554-
8779-78-1.

Pe3tome: Paszpabomena e memoouka 3a onpedenane HA AepPOOUHAMUUHUME
Xapakmepucmuky Ha Jemameninu anapamu U mexuwu eremenmu. Pazeneoanu ca
npeoumcmeama Ha Jemamene’ anapam CcbC CbYIeHeHO KpUio U CmpyeH O8UdNCUME.
Paszenedanu ca paznuunu xounghucypayuu Ha maxwve emameneH anapam u ca npeoyodceHu
Mamemamuyecku MoOOelu ¢ U3NOI36AHEeMO HA JONAMBYHAMA Meopus U Memood Ha
ouckpemnume euxpu. Paszpabomen e nnan 3a uucien exkcnepumenm U USNUMBAHUSA 6

GQPOOMHCZMZ/[H@H KaHaJil.

3.16. IlenueB Cr., [lanaiioroB X., 3adupoB JI., Crosnos Il. ABTomaTu3upana
CHCTEMa 3a YIpaBJieHHEe Ha aepOIMHAMHUYHHMSI €KCTIEPUMEHT U 00paboTka Ha pesynrature, XII
MexayHapoaHa HayyHO-TexHH4Yecka KoHpepeHuus Trans & Motauto '05+, 25-26 HoemBpH,
2005, Benuko TwpuoBo, Hayuno cnincanue Texuuka u texnosioruu, ToM. I, ISBN 954-9322-
10-6, 2005, ctp. 285-287. PenieH3upaHo cnucanme.
Pe3rome. The primary goal of the present paper is to investigate the aerodynamics of a
Jjoined-wing aircraft using a scale model wind tunnel tests. A brief introduction of the joined-
wing concept is made. The joined-wing model is described and the methodology of

experimental wind tunnel investigation of the joined-wing model is given. Finally the
experimental results of joined-wing model wind tunnel tests are presented.

3.17. Poraes Il., 3adupoB JI. Anarus Ha 6v3modcHocmume 3a ynompebama Ha
KOHCMPYKYUOHHU HAHOKOMNO3UmMu 6 Oesnunomuu nemamennu anapamu. bynrpanc 2012

Coopnuk noxmnaau, Cozomodn, ctp. 38-4, ISSN 1313-955X.

Pe3zrome: Komnosumuume mamepuanu ¢ u3no136aHe Ha 8b21epOOHU HAHOMPBLOUUKU U
HAHO2IUHU 0bewasam 3Hauumentu no00OPeHUs: Ha AKOCMHUMe U Opyau 8ANXCHU CBOUCMEA HA
uspabomenume om maAx Oemaiuau. B Ooxnaoa e Hanpasen npeened Ha peanHume
8b3MOJCHOCMU, NOJ3U U npobaemu npu ynompedoama um 6 BJ/IA om paziuunu xiacose.

AHCZﬂLlSMp(lHO € KOHKpemHOomo uUm npulodtcerue 6 OCHOBHU KOHCMPYKNUBHU €/1eMEHNMU.

3.18. Crosinos Il., 3adupoB /. /3creosane na ounamuynume xapaxmepucmuxu
Ha KpamkonepuooOuuHOmMo HAONbHCHO CMYMEHO O8UdCeHUe Ha JemameneH anapam cbe
cvuneneno kpuio, Hayuna xondepenmus trans & MOTAUTQO'04 Ilnosaus, 14-17 okToMBpH
2004 Coopuuk noxmnanu, ctp.37-40 ISBN 954-9322-05-X.

3.19. Xagxkues WU., Bpanue T., 3adupoB JI. Beprukajano wusauraHe u
KallaHe Ha CaMoJIeT ChC ChWIeHEeHO KpuJo, Journal of the Technical University Sofia,

branch Plovdiv, “Fundamental Sciences and Applications”, 2012, International



Conference Engineering, Technologies and Systems TechSys 2012, Vol. 18, ctp. 73-80,

ISSN 1310-8271. PeneH3upaHo cuucaHue.

Pestome: Pazenedan e 6apuanm Ha camonem CbC CbYIEHEeHO KPULO, KOUMOo Modice Od
uztuma U Kaya B8epmuKkaiHo, KAKmo U 04 BUcU Henoosudxcho. Amumanusupanu ca
npeoumcmeama U Hedocmamvyume Ha pazenexcoanus aemamenern anapam (JIA).
Ilpeonodicen e mamemamuuecku MOOe1 HA OBUNCEHUEIO M.

14.07.2015 r. IMonamnuc:
I'p. IlmoBauB /mout. n-p J. 3apupon/



