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1. Teuyos, M., Metogues, K., YiucneHa cummynauma Ha pPasnpPOCTPAHEHMETO Ha
aKYCTUYHM CMYLLEHMA B eJHOMepHa yaapHa Tpbba, KOHC ,130 roauHu ot
Anpunckoto BbctaHme”, HBY ,Bacun JleBckun”, ¢-et ,ABnmaumnonHeH”, 20-21 Anpun
2006 r., JonHa Mutpononusa, ISBN 978-954-713-080-7

Pestome: B HacToAwMmMA [OKNa4 e npeacTtaBeHa CXxema 3a YMC/IeHa cMmynauma
Ha Pa3NPOCTPAHEHUETO Ha aKYCTUYHW CMYLLEHMS B eAHOMEPHa yaapHa Tpbba.
M3n0N3BaHMAT anropnuTbM TpeTupa CUCTEMATA YPaBHEHUA, ONUCBALLA ABUKEHUETO
Ha rasa, B TAXHAaTa MHTerpanHa ¢opma. ToM e npeactaBeH KaToO CbBKYMHOCT OT
KNEeTbYHO UEHTPUPaH MeTod Ha KpanHuTe obemu, M3NoN3BaH 3a NpecmaTaHe Ha
KOHBEKTMBHMA WHTErpan, W eaHOCTbNKOBA AUCMNATMBHA cxema Ha Ounnep,
M3N0N3BaHA 3a WHTErpMpaHe Ha BpemenpousBoaHaTa. [pPaHWYHUTE YCNOBUA Ha
3aga4yata ca noabpaHn OT cbobparkeHua 3a peaneH KOHTAKT Ha cucTemaTta C
OKOJIHAaTa cpefa, a HaYyanHUTe YyCNoBUA ca U3bpaHu Taka, Ye aa popmupat npobaema
KaTo 33a4a4ya Ha PumaH. Pesyntatute OT CepPUUHUTE NPECMATAHUA, U3NO0XKEHU B
rpagpuyeH BMa, UNOCTPMPAT Ha €BOJIIOLUMATA HA YMCNEHOTO peweHune. M3BbpLUEH e
CpaBHUTENIEH aHAaAM3 Ha MONYYEeHUTEe pe3ynTaTu C TeopuATa 33 eAHOMEPHO
M3EHTPOMNHO TEYEHME Ha CBMBAEM ras.

2. Teuyos, ., Metoaues, K., OnpegenaHe Ha TepUTOPUANHOTO MOKPUTUE Ha
M3KYCTBEH CMbTHMK Ha 3emATa, ABUMKell ce no KpbroBa opbuta, Second Scientific
Conference with International Participation, Space, Ecology, Nanotechnology, Safety,
14-16.June.2006, Varna, ISBN-10: 954-9401-12-7, ISBN-13: 978-954-9401-12-7

Pesiome: B HacTtoAwMA [OKNa[ € WM3MNO0A3BaH MeToh 3a onpejensaHe
cpeaHOCTaTUCTUYECKaTa BEPOATHOCT 33 OTKPMBAHE HAa HENOABUXKHA Len Ha 3eMHaTa
NOBBPXHOCT OT U3KYCTBEH CNBbTHUK Ha 3emsaTa (MC3), aBuKely, ce No Kpbroea opbuTa.
N3BeaeHU ca penaumm, onpegenaum cTaTucTM4eckaTa NAbTHOCT Ha NpebuBaBaHe Ha
CMbTHMKA Ha Pa3/IMYHU TeorpadCKM LWUPUHU C OTYMTAHE BBPTEHETO Ha 3emATa.
M3non3BaH e CblWo AeTepMUHUCTUYEH NOAXOA 3a NpecmATaHe Ha BpemeTo 3a
npebuBaBaHe Ha CNbTHWMKA BbBB BUAMMATa nonycdepa HA Ha3eMHaTa Len.
MpuBeneHM ca NPMMEPHU U3YMUCNEHMA 3a PaA3INYHU KOOPAMHATM HA Uenta M
HAaKNOHW Ha opbuTaTa Ha CMbTHMKA.



3. Metogues, K. K., leyos, I1. C., OnpegenaHe Ha KNHEMATUYHUTE NApPaMETPU Ha
opbuTtaTta Ha MC3 Bb3 OCcHOBA Ha HabaoaeHus, HayuHa cecms, HBY ,Bacun JleBcku”,
¢-eT ,Aptunepua, NMBO n KUC”, 12-13.0ktomBpun.2006 r., LLymeH, ISBN-10: 954-
9681-20-3, ISBN-13: 978-954-9681-20-8

Abstract: In the paper hereby a statistical orbit determination algorithm on
the basis of observations is implemented. The main accent is linearization procedure
by which only a small deviations of the reference state are considered. Then system
of ordinary differential equations with variable coefficients about satellite state
vector is worked — out. State and observation vectors are subsequently related each
other by means of least squares estimation. Thus an over — determined system
equations of observations, expressed by means of the state vector, is solved.
Example computations of existed satellite orbits are provided and collated with
measurement data.

4. Getzov, P., Metodiev, K., Precision Orbit Determination on the Basis of
Observations: A Statistical Approach toward “Resonance” Project, 3acegaHune Ha NPT
no EBP, Codua, Hoemspu, 2006

Abstract: In the presentation hereby a nonlinear orbit determination
algorithm is presented. The main technique applied to work out the problem is
reduced to approximating linear state estimation problem by expanding the system
dynamics about an a priori given reference orbit.

5. Metodiev, K., Numerical Simulation of Flow Around Eppler387 Wingfoil at
Various Angles of Attack, Journal of the Technical University at Plovdiv “Fundamental
Sciences and Applications,” Vol. 13, 2006, Anniversary Scientific Conference’ 2006,
BULGARIA

Abstract: In the paper hereby a numerical analysis of compressible subsonic
two — dimensional flow around Eppler387 wing foil is presented. In order to describe
the fluid flow, an Euler system PDE is used which consists of mass, momentum, and
energy conservation equations. The integral form of the system mentioned is
worked — out. For these purposes the cell — centered Finite Volume Method, for
numerical fluxes computation, is applied, and the 4th order Runge — Kutta scheme,
for time derivative integration, as well. Numerical fluxes formed are augmented with
dissipation term according to Jameson, Schmidt, and Turkel scheme. Boundary
conditions are determined in accordance with method of characteristics. Numerical
results obtained are collated with theoretical data.



6. Tleyos, . C., Metoaues, K. K., YucneHa cummynauma Ha [OBUXKEHUETO Ha
naeaneH ras B eAHOMepHo consio Ha JlaBan, OHC BAF'2006, “45 roguHu oT noneta
Ha KOpwui Marapumn”, 28-29.Anpnn.2006 r., LymeH, ISBN 978-954-577-409-6

Abstract: In the paper hereby a one—dimensional Euler computations are
provided along tube with variable cross — section area. For numerical experiments
purpose a convergent — divergent tube is used which is divided into large number
control volumes. Then an integral form of governing equations is applied about each
control volume. Numerical algorithm used includes Roe Flux — Difference Splitting
Method and Forward Euler Time Stepping Scheme. Boundary conditions applied are
reflective taking into account acoustic wave disturbance. Initial conditions used
determine the so called Riemann problem, which is solved. Also a brief description of
Laval nozzle theory is presented. Theoretical data are compared with implemented
relevant numerical experiments. The numerical solution evolution is exhibit
graphically about selected nozzle work condition.

7. Metodiev, K. K., Hubenova, Z. V., One — dimensional Euler computations of a
Laval nozzle using finite volume method and Runge — Kutta time stepping scheme,
XVl MexayHapoaHa HayyHa KoHpepeHuus “TpaHcnopt 2006”, HoemBpn.2006 r.,
Codwumsa, ISBN-10:954-12-0130-X, ISBN-13:978-954-12-0130-5

Abstract: In the paper hereby a one — dimensional Euler computations along
Laval nozzle are provided. Governing equations integral form is discretized along the
tube using cell — centered Finite Volume Method and third order Runge — Kutta time
stepping scheme. Dissipation term is added to the numerical fluxes formed
according Roe Flux Difference Splitting procedure. Time step used has a fixed value.
Also boundary conditions are applied according method of characteristics. Various
numerical results are exhibit in the course of iterations evolution.

8. AHAoHOB, A. B., 3. B. XybeHoBa, K. K. Metoamues, MpuUHLUNNN HA U3rparkaaHe Ha
OYHKUMOHANHO-YCTOMYMBN  epraguyHn  cuctemu, HayyHa cecua, HBY, o¢-er
“ApTtunepua, NBO n KNUC”, 11-12.0ktomBpwn 2007 r., LUymeH, ISBN-10: 954-9681-20-
3, ISBN-13: 978-954-9681-20-8

Abstract: Various approaches are being analyzed, based on the “invariant
principle”, towards a synthesis of complex ergadic systems, working under extremely
conditions.

9. MeTtoaues, K. K., XybeHoBa, 3. Bn., /leTaTe/IHU U MaHEBPEHU XapPaKTEPUCTUKMU
Ha 6e3nnnoTHO Bb3ayxonnaBaTenHo cpeactso “Hutu”, HayyHa cecua, HBY, ¢-er
“Aptnnepua, MBO n KNUC“, 11-12.0ktomspu 2007 r., LLymeH, ISBN-10: 954-9681-20-
3, ISBN-13: 978-954-9681-20-8



Abstract: In the paper hereby, the results obtained, by means of
implementation of analysis of aerodynamic properties, flying and maneuvering
characteristics of NITI Unmanned Air Vehicle, are exposed. This airplane is produced
in a private firm in collaboration with Space Research Institute — Bulgarian Academy
of Sciences. In this paper, the following data are given: airframe aerodynamic
coefficients, mean aerodynamic chord length and location, airplane centering,
equilibrium angles both of horizontal stabilizer and elevator, transversal static
stability depending on the angle of sideslip, power available and required, vertical
speed and trajectory elevation during the climb, turn radii, time to turn, the relevant
roll angle. These are determined in accordance with payload, thrust and flight speed.

10. Metodiev, K., Statistical Orbit Determination on the Basis of Uneven
Distributed Observation Data, Third Scientific Conference with International
Participation, Space, Ecology, Nanotechnology, Safety, November 2007, Sofia, ISBN-
10: 954-9401-12-7, ISBN-13: 978-954-9401-12-7

Abstract: In the paper hereby, a statistical approach, for satellite orbit
determination, is presented. The method developed is assessed as a filtering
procedure of the random noise that was come across like an additive to the
measured parameter. The method aims at statistical estimation determination of
parameter value, which had been previously considered. In addition, the algorithm
allows the usage of various tracking stations. Data obtained could be referred to
various moments of time. In that manner, the algorithm suggested may be used in
complicated situations during satellite tracking process, such as getting loose the
GPS scope. Because the algorithm is non —iterative, it is likely to be used in real time.
Depending on the initial conditions, a various families of orbits could be also
obtained. Conclusively, the numerical results obtained are collated with real satellite
navigation data.

11. leuos, M. C., MeTtogues, K. K., YucneHa cmmynauma Ha gByMepHO TedyeHUe Ha
naeanen ras, OHC “100 roguHu oT obaABABaHe He3aBMCMMOCTTA Ha bbarapua“,
KO6buneiHa Hay4yHa cecua, HBY “Bacun JleBcku”, ¢p-et “ABmaumoneH”, 17-18 Anpun
2008 r., rp. JonHa Mutpononunsa, ISBN 978-954-713-080-7

Pestome: B HacToAwmMA AOKNA4 € pa3rneaaH aAropuTbM 3a YMC/IEHO pelleHune
Ha CMCTEMA YacTHM gundepeHunanHn ypasHeHnA Ha Onnep, onucBawm ABYMEPHO
ABUXXeHMe Ha uaeaneH ra3. Pasrnexkpga ce wmHTerpasnHata ¢opma Ha cucTemarta
YPaBHEHUA, KOATO Ce peluaBa Mo KBaapaTUyHa nsdnucanTenHa mpexa. NMocnegHata e
npeaBapuUTeNHO CUHTE3MpaHa NOCPeACTBOM YUC/JEHO pPeLeHMe Ha cuctema
eNUNTUYHMU YacTHU andepeHuranHU ypaBHeHMA Ha Jlannac. 3a agucmnauma Ha
YMC/IEHOTO peLleHne e n3non3BaH metToabT Ha Puamn Poy, c NoOMoOLLTa Ha KOUTO ce



HamMupa NpPUBAU3UTENHO PeELleHMe Ha 3a4ayaTa Ha PMmaH cnpsamo BCsIKa CTEHa Ha
TeKyllaTa M3YMCAUTENHA KeTKa. BpemenpoussogHaTa € WMHTErpuMpaHa CbrnacHo
eQHOCTbMNKOBa CXema C ¢MKCcMpaHa CTbMKa. [paHUYHWUTE YyCNOBMA Ha 3ajayaTta
obesneyaBaT HenpoHMLL@eMocT Ha obTuyaHaTta cTeHa. MNonyyeHuTe pesynTtatu, 3a
C/lyyaM Ha BbBHIIHO Te4yeHWe, MOKas3BaT pasnpeneseHMeTo Ha NAbTHOCTTA,
CTAaTMYHOTO HanNAraHe M CKOPOCTTa Ha ¢paymaa (aTmocdepeH Bb3AYyX) B NOJETO Ha
TeYeHuneTo.

12. Metoaues, K., XybeHoBa, 3., YucneHa cumynauma Ha ABYMEPHO BbBHLIHO
TeyeHne Ha cBumBaem ras3, Fourth Scientific Conference with International
Participation, Space, Ecology, Nanotechnology, Safety, 4-7.June.2008, Varna, ISSN
1313-3888

Pestome: B HacToAwMA [OKAa4 € npeacrtaBeH aaropuTbmM 3@ YUC/IEHO
onpeAensiHe Ha MapameTpuTe Ha BbHWHO TeYeHMe Ha CBMBaemM ra3. PeweHa e
cucTemMa 4actHM audepeHuManHuM ypaBHeHMa Ha Ounnep, cbcToAwa ce OT
YPaBHEHMETO 3@ HEMNPEeKbCHATOCTTA Ha TEYEHWETO, YPaBHEHMA 3a CbXPaHEHMe Ha
KO/INYEeCTBOTO Ha ABUXKEHUE N YypPaBHEHME 3@ CbXPaHEHWEe Ha eHepruaTa. [loneTo Ha
TEYEHMETO e AMUCKPETU3MPAHO NOCPEeACTBOM CMHTE3 HA KBagpaTU4YHA U3UYUC/IUTENHA
MPperKa, KOATO OT CBOSl CTPaHa Ce CbCTOM OT GaMWUAMA KPUBM, YOO0BIETBOPABALLM
eUNTUYHNTE YaCTHM gudepeHLUnanHm ypaBsHeHUA Ha Jlannac. YNCNeHnAaT anroputom
Ha peleHne e NPUAOXKEH KbM MHTerpasHata ¢opma Ha ypaBHEHUATA 3a ABUKEHUE
Ha rasa. M3non3BaH e T. Hap. KNeTbYHO LUeHTpupaH “MeToa Ha KpalHuUTe obemn” 3a
OVUCKPEeTM3auMA Ha KOHBEKTUBHMA WHTErpas, KaTto Taka noJiydeHaTa 4MC/eHa
bNyKCcmMa e KopurmpaHa c aucmnatmBHa npubaBKa. lNocnepHata e onpeaeneHa ¢
nomowTa Ha MmeTtoga Ha npod. Puaun Poy KaTo TOYHO peweHue Ha
npubaunsmtenHata 3agavya Ha PumaH cnpamo BCAKAa KAeTbyHa CTeHa Ha
n3uncanTeNnHaTa mpexa. BpemenpoussogHata e M34MC/IeHA C MOMOLLTA Ha LWecCT
CTbNKoBa cxema Ha PyHre — KyTta. [paHM4YHMUTE ycnoBms Ha 3agayata obesneyasar
HENPOHMLLAEMOCT Ha obTeKaemaTa MOBBPXHOCT. lpoBeaeHM ca eKCnepuMMeHTU C
yncneHaTa peanmsauMa 3a CUMynaLMA Ha TeyeHMe oOKono cdepa. lMonyyeHute
pe3ynTaty 3a pa3npeneneHneTo Ha NABbTHOCTTA, CTAaTUYHOTO Ha/IAraHe M CKOPOCTTa
Ha ¢aynaa B MONETO HA TEYEHMETO 3a Pa3NMYHKM 4ucna Ha Max n PenHonac ca
CBEPEHM C EKCMEPUMEHTATHU AAHHM.

13. Getzov, P. S., Metodiev, K. K., Partial Reconstruction of Orbit of a High Altitude
Artificial Earth Satellite, Fundamental Space Research, Sunny Beach, Bulgaria, 21-28
Sep 2008

Abstract: In the presented paper a numerical approach for fragmentary
reconstruction of orbit of an Artificial Earth Satellite outside the GPS coverage is



suggested. Not only does the problem arise when the mutual position of both the
GPS and the satellite does not allow the latter to be “seen”, due to the Earth’s
position among them, but distortion of the communication link that is caused by the
great distance is also something typical. These circumstances force into developing a
numerical simulation of the satellite’s motion along the path of interest. The system
governing non — linear second order ordinary differential equations describe the
satellite’s motion through Earth Centered Inertial reference frame usage. In that
way, the ideal Kepler motion is corrected taking into account the gravitational
disturbances caused by both the Sun and the Moon, the solar pressure as well as the
atmospheric drag. The numerical method the governing equations are solved by is
fourth order Runge — Kutta. The results obtained are collated with experimental data
in order to determine both the method and the initial conditions’ acceptance.

14. Metodiev, K., Euler Computations of a Supersonic Flow Using Finite Volume
Method and Roe Flux Difference Splitting Scheme, Conference of the Union of
Physicists, Republic of Macedonia, 2008, ISSN 1409-7168

Abstract: In the paper hereby, a supersonic flow analysis over a rigid body is
implemented at various Mach numbers. System of governing Euler equations
describing flow field is integrated numerically over a computational domain using
cell — centered Finite Volume Method. For this purpose domain mentioned is
discretized constructing elliptic structured grid. Numerical fluxes formed are
augmented with dissipative term according to Roe's flux difference splitting method
and state variables are computed using Roe’s superbee limiter. Boundary conditions
are divided into “solid wall” and “free stream.” Time derivative is calculated using
multi — stage time — marching schemes with optimized short wave damping. Results
obtained are collated with experimental data.

15. XybeHoBa, 3. Bn.,, Metoaues, K. K., MoaennpaHe Ha 4YoBEKa B C/IOXHMU
epraguyHu cUcTemu C pa3BUTO NPOrpamMHO ocurypasaHe, HayyHa cecus, HBY, ¢-et
“ApTtunepua, NMBO n KNCY 2008 r., LLymeH, ISBN-10: 954-9681-20-3, ISBN-13: 978-
954-9681-20-8

Abstract: In the presented paper approaches to model the Man’s role in
technological processes being typical of the technical sciences that support
information and information — control systems are being analyzed. A classification of
the existing Man’s models is given as a part of complex ergatic systems. A
hierarchical model of the Man is suggested that renders in account various aspects
of its behavior.



16. Metoaumes, K. K., l'euos, l. CT1., YucneHa cmmynauma Ha TedeHUe Ha CBUBAEM
ras OKO/I0 cynepKputuyeH KpuneH npodwun, KOHC “40 rogmMHM OT CTbNBAHETO Ha
yoBek Ha JlyHata M 30 roauHM OT NOJEeTa Ha NbpPBUA OBATAPCKM KOCMOHaBT",
tObuneinHa Hay4yHa cecua, HBY “Bacun JleBckn”, pakyntetr “ABmaumoHeHn”, 23-24
Anpwun 2009 r., rp. JonHa Mutpononua, ISBN 978-954-713-080-7

Pestome: B HacToAwMA [OKNA4 € pasrnefaH anropuTbM 3a aHaiM3 Ha
ABYMEPHO TEYEHMEe Ha CBMBAEM ra3 OKOJIO CYNEepPKPUTMYEH KpuneH npodun. Tosm
aHaNn3 ce CBe)Aa A0 YUC/NEHO pPeleHWe Ha cMcTemaTta YacTHU audepeHumnanHu
ypaBHeHUA Ha Oinep, onuceBaln ABUXKEHUETO Ha CBMBAeM ra3. 3a AUCKPeTM3auua
Ha WM34YUCAUTENIHOTO MPOCTPAHCTBO, NPEABAPUTENIHO € CUHTe3MpaHa KBagpaTUyHa
N3YNCAUTENHA MpexKa. 10 TO3M HauuH cucTemaTa YpPaBHEHMA € pelleHa 3a BCAKA
M3YNCAUTENHA KNEeTKa, KaTO HaTpynaHaTa rpeLKka oT anpoKkcMmauua 6e gonyctmmo
Manka. N3bpaH b6e T. Hap. ,MeToa Ha KpanHuTe obemun” 3a AMCKpeTM3aums Ha
WHTerpasHata ¢opma Ha cucTtemata M MO-TOYHO Ha NOAYYEeHUs B MNoOcCneacTBue
KOHBEKTMBEH WHTerpan. Bb3HMKBAWMTE OCUMAALMM HA UYMUCNEHOTO pelleHue ca
e/IMMUHUPAHN CNepBalikn npepnoXKeHata ot fogyHOB naea 3a TOMHO pelleHue Ha
npubaunsmtenHata 3agaydya Ha PumaH OTHOCHO BCAKA K/eTbYHA CTeHa. TaKoBa
peweHne 6e HamepeHo oT dunmn Poy, npepBapuTeNHO AOMNYCKaMKKM, u4e
NpPUbAN3NTENHOTO pelleHme Ha 3ag4a4aTa Ha PMmMaH ce CbCTOM CaMo OT e/IEMEHTaPHMU
YOAPHM  BbAHW  (NMHeapu3auMAa Ha 3afdayaTta). B onuT 33 cpaBHeHMe,
BpemenpounssBoaHaTa be AMCKpeTnsmpaHa No eguMH OT ABaTa HauMHaA: egHOCTBLIKOBA
ABHA CXema Ha PyHre — KyTa OT WwecTtu pea Uam ABYCTbMNKOBA HeABHAa cxema Ha Agamc
OT BMAA ,NpPOrHo3a — Kopekumsa”. [paHMYHWUTE yCNOBMA HA 3agadvaTa bAxa
onpeseneHn Nno MeToAa Ha XapaKTepuUcTUKuTe. 3a TecToB cayyvan bHe um3bpaH
cynepkputnyeH KpuneH npodun “NASA Supercritical 31(U)”, KaTo cepuitHute
NPecMATaHMA ca NPOBEAEHM 3a TPAHC3BYKOBMA CKOPOCTEH AManasoH. [ocpeactsom
CBepsiBAaHe Ha pe3ynTatute C EeKCNepuMMeHTalHW AaHHM 6e  npoBepeHa
NPUNOXKMUMOCTTAa Ha aAropMTbma 3a CMMynaums Ha edpeKkTM OT CBMBAEMOCT Ha

bnympa.

17. WoppawHos, ., K. MeTtogunes, H. MapuHoBa, Bpeme 3a cbluecTByBaHe Ha
CMBbTHUK U TEXHUKO — MKOHOMMYECKM MNOKasaTesn, 5-Ta HayyHa KOHdepeHuua C
MeXayHapogHo y4vactne “Kocmoc, ekonorusa, HaHoTexHonoruu, curypHoct”, KU —
BAH, 2-4 Hoemspwu, 2009 r., Codus, ISSN 1313-3888

Pe3stome: B KOHKpeTeH npumep e rnokasaHa TeXHOJ/IOTMATa 3a NPOBeXaaHe Ha
npeaBapuTenieH aHaAM3 Ha MPOEKT 3a CNbTHUKOBA TEXHO0MMA NpPU AUCTAHUMOHHO
nscnegBaHe Ha 3emaAta. CpaBHEHW ca pasAMYHM cTpaTerMm 3a pobuBaHe Ha
nHPopmaumMa 3a 3eMHaTa NOBBLPXHOCT. AHA/NU3BT € NpoBeAeH B YC/A0BMATA Ha



npegsapumntesiHa HeonpeaeneHoCct 3a BpPeMeTo 3a CbllecCTByBaHe HA CNMbTHUKA U
HerosoTO Le/1eBO U3noa3BaHe B bbarapuma.

18. MoppaHos, [., K. MeToanes, M3cneasaHe ponAaTa Ha aBTOMAT 3a HaA/bKHO
ynpaB/ieHne Npu MaHbOBBP B TPAHC3BYKOBMA AMana3oH, 5-Ta HayyHa KoHdepeHuUus
C MeXayHapoAHo y4yactme “Kocmoc, ekonoruna, HaHoTexHonornu, curypHoct”, MKN —
BAH, 2-4 Hoemspwu, 2009 r., Codus, ISSN 1313-3888

Pestome: B HacToAwWwMA AOKNAA Ca U3NOMKEHU Pe3ynTaTuTe, NONYYEHU 4ypes
MoAenIMpaHe Ha [ABUXKEHWETO Ha /eTaTefieH anapaTt npu  U3MNbJAHEHME Ha
NPOCTPAHCTBEH MaHbOBBP ,Bb3X0AAWA CnMpana” B TPAHC3BYKOBMA CKOPOCTEH
Anana3oH. lpu HamanABaHe Ha CKOPOCTTa Ha MojaeTa, XapaKTepHO ce ABfBa
NPEeMeCTBAHETO Ha HaAb)KHaTa KOOPAWHATA Ha aepoAMHAMUYHNA GOKYC MO bIbA Ha
aTaka Hanpen, KOeTo e CbMNPOBOAEHO M C HaMajiABaHE Ha Hag/bXKHaTa CTaTU4YHA
YCTOMYMBOCT Ha camosieTa No npeTtoBapBaHe. Bb3HMKBA HeypaBHOBECEH Kabpupall
MOMeHT, 6narogapeHne Ha KOWTO CaMONETbT YyBenM4yaBa brb/la Ha TaHrax<a,
HOPMA/ZIHOTO npeToBapBaHe W KoePpUUMEHTbLT HA MNoAeMHa cuna. fABneHMeTo ce
Hapuya “ckopocTeH noaxeat”’ M e 0b6eKT Ha m3cneaBaHe B AOKNaAa C NOMOLWTA Ha
nporpameH naket “Matlab — Simulink” B KoHTYp “nunoT-cuctema 3a ynpasneHue-
camonet”.

19. Metoaumes, K., l. lewos, OnpeagensaHe Ha TEPUTOPUANHOTO NoKpuTne Ha NC3
“BankaHCat”, 5-Ta HayyHa KoHdepeHuMa c mexayHapoaHo ydactue “Kocmoc,
eKonorusa, HaHotexHonormu, curypHoct”, UKN — BAH, 2-4 Hoemspwn 2009 r., Codus,
ISSN 1313-3888

Pe3stome: B HacToAwmMA AOKNa4 ca NpeacTaBeHM pe3ynTaTuTe OT aHasM3a Ha
ABUXKEHNETO Ha WM3KYCTBEH CMbTHMK Ha 3emATa Mo KpbroBa C/AbHYEBOCMHXPOHHA
opbuta. MocTaBeHaTa 3agayva € OonpeaensHeTO Ha BPeMeTo Ha npebuBaBaHe Ha
HasemHaTa uen B obcera Ha 6opaoBMA CeH30pP, KaKTO M bpoit nNpebuBaBaHUA Ha
LenTa B obcer B paMK1Te Ha e4HO geHoHowwme. MapameTpuTte Ha opbuTaTa cbBNAZaT
C NnpoekTHUTe Ha MC3 “bankaHCat”, a HasemHaTa Len e 3aZaZeHa Ha TepUTopKUATa Ha
rp. Codpua. 3a HyKAUTE HA aHanM3a e u3non3eaH nNpoayKTbT “Satellite Tool Kit” v.
6.0.0 Ha dmnpmaTa “Analytical Graphics, Inc” (CALL).

20. Metodiev, K., Z. Hubenova, Two—Dimensional Euler Computations of a Laval
Nozzle Done Through the Finite Volume Method, XIX mexayHapogHa HayyHa
KOHpepeHuua “TpaHcnopt 2009”7, BTY “T. Kabnewkos”, 6-7 Hoemspu 2009 r.,
Codwumsa, ISSN 1312-3823

Abstract: In the present report an algorithm for analysis of two — dimensional
internal flow of compressible atmospheric air is presented. The algorithm treats the



integral form of the governing Euler system of PDEs by employing the so — called Cell
Centered Finite Volume Method along a quadrilateral structured grid the
computational domain has been discretized through. The numerical fluxes formed
are augmented further following GodunoV’s idea that it is the approximate Riemann
problem that should be solved exactly about each wall of the computational cell.
Thus, the all-shock solution of Roe has been used to allow acoustic disturbances
within the computational domain. The time derivative is computed by the explicit
one-step six-stage Runge — Kutta scheme. The boundary conditions have been
determined observing the rule that the nozzle's wall should be impermeable. The so-
formed algorithm has been applied to a Laval nozzle attempting to verify its
applicability to engineering problems in particular. The numerical results are
compared with experimental data.

21. MetogmeB, K. XybeHoBa, 3., TaKTMYECKO NPUIOKEHME HA MUKPOCATENUT,
ABUKELL, Ce No HMUCKa OKono3eMHa opbuta, HayyHa cecua, HBY, ¢-et “ApTunepus,
MBO n KNC*, 2009 r., LWymeH, ISBN-10: 954-9681-20-3, ISBN-13: 978-954-9681-20-8

Pestome: B HactoAwMmAa goKnag ca npeactaBeHM pesyntatute OT NpoBeseH
aHa/NKM3 Ha NosieTa Ha U3KYCTBEH CMbTHMK Ha 3emMATa, ABUKeEL Ce NO KpbroBa opbuTa
Ha BMCOYMHA A0 850 KM. HanpaBeHa e oueHKa Ha MPUIOXKMMOCTTA HA caTesnTa 3a
nonyyaBaHe Ha M300paeHMs Ha Ha3eMHW LEeNn B peasiHO Bpeme OT MNo/seBuA
KOMaHAMP. 3a HyXKAUTEe Ha aHa/n3a e U3non3BaH copTyepeH npoaykT ,Satellite Tool
Kit” Ha dpmupmara ,Analytical Graphics, Inc.” (CALL,).

22. Metodiev, K., Euler Computations of NASA Supercritical Airfoil 31(U), Journal
of the Technical University Sofia, branch Plovdiv “Fundamental Sciences and
Applications,” Vol. 14, 2009 International Conference Engineering, Technologies and
Systems, TechSys'2009, BULGARIA

Abstract: In the present report a numerical algorithm for two — dimensional
external compressible flow analysis of atmospheric air around NASA Airfoil 31(U) is
thoroughly described. This airfoil has been selected among others and thought to be
provocative one since it is supposed to develop a weak shock wave in the vicinity of
the trailing edge when the flow is transonic. The algorithm includes what is widely
known as “Cell Centered Finite Volume Method” in order to solve the integral form
of the Euler equations along a quadrilateral computational grid. Having computed,
the numerical fluxes are augmented by means of Roe’s Flux Difference Splitting
Method at each wall of the current cell separately. Thus, the approximate Riemann
problem has been worked out following the Godunov’s suggestion. The time
derivative is treated further by means of either one — step 6th stage explicit Runge —
Kutta scheme or two — step implicit predictor — corrector scheme of Adams



searching for a comparison. The boundary conditions are computed by means of the
Method of Characteristics. Both the numerical results obtained and experimental
data are compared together to verify the algorithm’s applicability to engineering
problems.

23. MeTtogues, K., leyos, I., YncneHa peanusayma Ha TeopuAa Ha HocewlaTa
IMHMA 33 aepoaMHAMMYEH aHanM3 Ha O0O6TMYAHETO Ha NpPaBO KPWAO C KpanlHa
pa3nepeHoct, HayyHa KoHdepeHuua “Hactoswe v 6baewe Ha aBMALMOHHOTO
obpa3oBaHMe B Ha/NIKAHCKO-4EPHOMOPCKUA pernoH Ha EBpona”, ¢-eT ABMALMOHEH,
HBY “Bacwun Nlesckn”, rp. JonHa Mutpononusa, 22 — 23 Maii 2010 r., ISBN 978-954-
713-080-7

Pestome: lNpepnoxeH e nporpameH Koa Ha TeopuA Ha Hocew,aTa JIMHUA Ha
MpaHATA 33 aepogMHAMMYEH aHanM3 0obMYaHETO C MaeasieH ras Ha npPaBo KPWAO C
KpalHa pa3nepeHocT. AIropuTbMbT NpeaBuKaa CI0XKHA ¢opma Ha KPUAOTO B NANaH,
33[aBaHe HA reomeTpuyeH brbA Ha aTaka Ha npodunute, Bapupal, cnopes
YCYKBAHETO Ha KPWJIOTO, bIbA Ha aTaka Ha HECMYTEHMA NOTOK, KaKTO M OAHHM 3a
KpunHua npodun: npomssogHata dCy/do. M brbna oo, CbOTBETCTBALL Ha Hy/NeB
KoepUUMEHT Ha NogeMHa cuna. ABToOpUTe LUEenAT Aa ALEMOHCTPMPAT Bb3MOXKHOCTUTE
Ha nporpameH npoaykt Wolfram Mathematica, ¢ nomouwita Ha KoiiTo 06embT Ha
yucneHaTa peanmsauma e HamasneH 3HAYUTENHO.

24. bonues, b., Metoamnes, K., MoagenmpaHe Ha MacoBU WHEPUMOHHMU
XapaKTepUCTMKM Ha 6opaoBa anapaTypa M CEH30pW 3a CNbTHULUM OT MPOEKTa
“Pe3oHaHc”, BulTrans-2010, Proceedings, 24-26 CentemBpwu 2010, Co3onon

Pestome: B goknaga e npeacraBeHa MeToAnKa 3a MoAeNnpaHe U U34ncieHune
Ha MacoBW MHEPUMOHHU XapaKTEPUCTUKA Ha HayyHa M3mepBaTe/Ha anapaTtypa U
CEH30pM 33 M3MepBaHE Ha eNeKTPUYHU MNOoJeTa B LWMPOK YecToTeH AManasoH oT
6opaa Ha BUCOKOANOremHM CIbTHULN.

25. Metoames, K., W. HaligeHos, W. Wnuesa, Xp. MaHaiioTtoB, CHemaHe Ha
XUAPABANYHA XapaKTepUCTMKa Ha cybcTpaTt “bankaHnH” nocpeaAcTBOM TEH3MOMETDHP,
6-Ta HayyHa KOHdepeHUMA C MexAayHapoaHo y4yactme “Kocmoc, ekosorus,
HaHoTexHonoruu, curypHoct”, UKMU — BAH, 2-4 Hoemspwu 2010 r., Codpusa, ISSN 1313-
3888

Pestome: B HacToAawmAa AOKNa4 e NpeanorKeH NoAxond 3a €KCNEepPMMEHTAsHO
onpegensHe Ha MaTPUYHMA NOTEHUMan Ha cybcTpaT banKaHWH (rpaHy/siomeTpuyeH
cbectaB 1-1.5 mm) KaTto ¢yHKUMA Ha obeMHOTO BOAHO CbAabp)KaHue. Lenta Ha
AOKNada e yctaHoBaABaHe Ha paboTocnocobHOCTTa Ha pa3paboTeHms 3a HyXKXAUTE Ha
eKcnepMmeHTa NPoTOTUN Ha TeH3MoMeTbp. [locneaHUAT ce CbCTOM OT MOpPbO3HaA



Yyawka (coHaa), KanunapeH Lwaayx, npeobpasyBaten Ha CTAaTUYHO HansAraHe W
M3TOYHMK HA CTAabUNM3MPAHO MNOCTOAHHO Hanpe)eHwe. [aHHWUTe ce cHemaT oT
KOHTpoNep 3a cbbupaHe Ha AaHHM M 06paboTBaT OT MNEpPCOHasNIeEH KOMMIOTHP
nocpeACcTBOM HanMcaH 3a uenta copTtyep. B 4onbaHeHWe, onncaHa e KOHCTPYKUMATA
Ha M3NON3BaHMA TEH3MOMETDbP, CUCTEMATA U PEXKMMA 3a CbOMpPaHe Ha AaHHU, MeToA
32 KanmbpupaHe M eTanuTe Ha CaMuUA eKcnepumeHT. [lonyvyeHUTe AaHHKU ca
N3N10XKeHU B rpadumyeH n TabanyeH suma.

26. Metodiev, K., Euler Computations of NASA SC—31(U) Supercritical Airfoil at
Differing Angles of Attack, Conference of the Union of Physicists, Republic of
Macedonia, 2010, ISSN 1409-7168, PACS: 47.10.A—, 47.11.Df

Abstract: In the present paper a realization of the Finite Volume Method is
presented for numerical solution of the Euler system partial differential equations.
The system describes an ideal gas flow. The method mentioned approximates the
integral form of the Euler system, precisely the convective integral. The time
derivative is computed through explicit one — step 6th order Runge — Kutta time
stepping scheme. Boundary conditions are determined by means of the method of
characteristics. For numerical solution purposes, a quadrilateral algebraic grid is
generated taking advantage of hyperbolic tangent spacing interpolation, thus
drawing nearer the grid’s longitudinal curves to a convex surface and vice versa. The
numerical solution is visualized and compared with experimental data.

27. Metoaues, K., leuos, M., AHann3 Ha o0b6TMYaHETO Ha KpuneH npodun no
MeTOAa Ha eKBMBANEHTHOTO BMXPOBO NOKpuTUe, HayyHa KoHdepeHuma “50 roanHu
OT NoJieTa Ha NbpPBUA YoBeK B Kocmoca”, p-eT ABumaunoHeH, HBY “Bacun JleBcku”, rp.
AonHa Mutpononusa, 14 - 15 Anpwun 2011 r., ISBN 978-954-713-080-7

Abstract: In the present paper a numerical approach toward aerodynamic
analysis of an ideal gas flow around a wing foil is presented. The method itself
assumes that contour of the foil is replaced by a vortex layer along panels the foil has
been divided to previously. The vortex layer is supposed to be constant as regards its
intensity. The problem set has been reduced to solving linear system algebraic
equations. The results obtained are compared with experimental data.

28. Panayotov, H., K. Metodiev, I. llieva, Porous Medium Water Potential Readings
under Induced Microgravity. Part I: Flight Simulations of a Light Aerobatic Airplane
Intended to Induce Microgravity, Journal of the Technical University Sofia, branch
Plovdiv “Fundamental Sciences and Applications,” Vol. 16, 2011, International
Conference Engineering, Technologies and Systems TechSys 2011, Bulgaria



Abstract: The term microgravity is more or less a synonym of weightlessness
and zero-G. It indicates however that G-forces are not quite zero, rather they are
very small. In the present paper, the possibility of generating induced microgravity
on-board of a light aerobatic airplane has been examined. By means of flight
dynamics simulations, it is shown that for a typical aerobatic airplane it is likely
about 15 seconds of microgravity to be achieved. This is expected to be a cheap
alternative to existing zero-G airplanes when it comes to conducting on-board
experiments that involve microgravity.

29. Panayotov, H., K. Metodiev, I. llieva, Porous Medium Water Potential Readings
under Induced Microgravity. Part IlI: Carrying out Concomitant Measurements of
Porous Medium Hydraulic Properties, Journal of the Technical University Sofia,
branch Plovdiv “Fundamental Sciences and Applications,” Vol. 16, 2011,
International Conference Engineering, Technologies and Systems TechSys 2011,
Bulgaria

Abstract: In this part of the report, experiments are described that involve
water matric potential of porous medium reading through a tensiometer. These
experiments are intended to be carried out on-board a light single engine airplane.
Expected differences between results achieved under both 1G and 0G conditions are
discussed thoroughly.

30. Metodiev, K., “NITI — 2 UAV”: Flying and Maneuvering Characteristics,
Technical Memorandum, ArmsTechno Ltd., 2007
Abstract: “ArmsTechno” team members taking part in project “NITI — 2
Unmanned Air Vehicle”, initially designed the airframe as an inherent evolution of
the “ArmsTechno” first prototype “NITI — 1 UAV”. Most of the first project errors and
disadvantages were obviated. The new prototype has an improved performance,
static, and dynamic characteristics along the three control channels. Experimental
flights, which had been successfully carried out by first airplane in usage, encouraged
ArmsTechno team to develop the next prototype further. Construction simplification
and improved flight performance were among the main project goals. For example,
in order to minimize the total pitch moment, attempts have been done to fit the
mass centre as close to engine axis as possible. In addition, there is an increased
space left in order to get a facile access to the engine during technical maintenance.
Body lower surface acquired an improved form in order to ease the airplane landing.
The newly mounted engine has greater power than previous one and propeller
selected has an increased diameter and an improved pitch as well. Horizontal and
vertical stabilizers, along with elevator and rudders, are distinguished by increased
lifting area. Fuel tanks also had been augmented with additional volume. However,



wing console and ailerons remained intact because of high aerodynamic lift — to —
drag ratio. Lifting surfaces preserved their kind of foil sections. In conclusion, during
the new “NITI — 2 UAV” project development, the first prototype flying
characteristics have been utilized. Flying experiments, provided subsequently,
confirmed the theoretical results previously obtained. The new airframe possessed
“the breaking point” of the conceptual design of that kind of airplanes.

31. Metogues, K., MNaHanoTtos, X., M3cneaBaHe Ha XMApPaB/INYHWU CBOMCTBA Ha
NOpbO3HA Cpeda B YCNOBMATA Ha MHAyUMpPaHa MUKporpasuTtaumsa, HayyeH oTtyert 3a
MeXanHeH etan ot 20.X11.2009 r. go 20.VI.2011 r. ot Aorosop AMY 02/2, 17.X11.2009
r. mexgy MKW — BAH, HAC npu TY — Codua n ®ona ,HayyHn nscnepsanmsa” npwu
MOMH, 2011, Hay4yeH pbKOBOAUTEN N. aC. A-p UHXK. KOHCTaHTMH MeToaunes

32. bonues, b, M. Morunesckui, I'. bensies, b. XotuHos, I'. Cotnpos, K. Metogues,
CeH30pu 3a M3MepBaHe Ha ENeKTPUYHM noseta B MOHochepaTa U KOHTPOJIHO
namepBaTenHa anapaTtypa 3a TAX, lObuneeH mexayHapodeH KoHrpec Hayka,
obpasoBaHue, TexHonormun ,40 200uHU bvaeapua — Kocmu4yecka Ovprcasa”, 12-14
centemBpu 2012 r. lom Ha yyeHua — BAH, 3natHu nacbuu, BapHa, bbarapua

Pestome: B npeacraBeHnAa matepmuan ce oUCKYTMPAT CEH30PU 33 M3MepPBAHE Ha
eNeKTPUYHM noneta ot bopaa Ha cnbTHMUM. NMpeacTaBeHU ca BApMaHTU Ha CEH30PU
33 M3MepBaHe Ha eNeKTPUYHM noseTa OoT bopaa Ha BUCOKO M HUCKOOPOUTANHM
CABTHUUM C PAa3ANYHU NPUIOKEHUA U OCHOBHM NapameTpu. OnncaHa e u KOHTPOHO
— M3MepBaTenHa anapaTtypa 3a NpoBeXKAaHe Ha U3NUTAHUA Ha CEH30pMUTE U TeCToBe
3a paboTtocnocobHOCT npeau BKAKOYBAHE Ha CEH30pPMTE KbM W3MepBaTesHaTa
anaparTypa.

33. MaHanoTos, X., K. MeTtoaunes, PeKoHCTpyMpaHe TpaeKTopUATa Ha ABUXKEHME HA
NeK aKkpobaTnyeH camoneT No AaHHM OT MHepLUMaNHA HaBUTraLMOHHA cuctema, Ocma
Hay4yHa KOHpepeHUMsa C MeXayHapoaHo y4vacTue ,Kocmoc, ekonorua, curypHoct”
SES 2012, 4-6 Oexkemspu 2012, Codpua, bbarapus

Pestome.

B HacToAwMA AoKknaa ce pasrfiexaa aBTOHOMEH aAropuTbm 3a onpegensaHe
NONIOXKEHMETO Ha /IeK aKpobaTMyeH camoneT No AaHHW, MOJlyYeHM OT TPMMeEpPHa
MHEepUMANHA HABUIALUMOHHA CUCTEMA: JIMHEMHU YCKOPEHMUA, BrIOBU CKOPOCTU W
MarHuUTeH Kypc. ANropuUtbMbT € M3BeCcTeH B aHrfoe3nyHaTa JsmTepaTypa KaTto
,Strapdown  Algorithm”. o cbwectBo ce MWHTerpupat MNoOKasaHuATa OT
akcenepomeTbpa cnes TpaHchopmauma B HEMOABUMKHA KOOPAMHATHA cUCTeMa vpes
T. Hap. ,MaTpuua Ha poTaumute”. MocnegHaTa ce NnpecMmaTa NO AaHHWU, NONYYEHU OT
CKOpOCTeH Xupockon. OT Te3n paHHM ce onpegenat OnneposBuTe BrAM Ha



NOJIOXKEHNEeTO Ha CaMo/1eTa BbB Bb3ayXa. [puBeaeHmn ca pe3yntatm oT M3MepBaHe Ha
cnomMeHaTUTe napameTpu Mo Bpeme Ha M3NbJHEeHWe Ha napabosnyeH nonet cbe
camonet Pitts S-2B Special. MonyyeHuTe pesyntatm oT M3MepBaHUATA U YMCNeHaTa
peanmsaumna Ha aaropmTbma ca AUCKYTUPAHU U34epnaTesHo.

34. Boycheyv, B., M. Mogilevsky, G. Belyaev, B. Hotinov, T. Romatsova, V. Boycheyv,
K. Metodiev, P. Gramatikov, G. Sotirov, O. Santolik, I. Kolmasova, R. Lan, L. Uhlir, J.,
Base, E. Macusova, Z. Hrbackova, J. Chum, F. Hruska, D. Chugunin, The Experiment
on Electric Fields Measurement in a Broad Band “AMEF-WB / IESP-3R” and
Electromagnetic Wave Analyzer “ELMAVAN” for “Resonance” Project, Eight Scientific
Conference with International Participation “Space, Ecology, Safety,” SES 2012, 4-6
of December 2012, Sofia, Bulgaria
Abstract: This article describes two scientific instruments for measuring electric and
magnetic fields from the board of 4 high apogee satellites in the Resonance project.
They are the experiment of electric fields measurement in a broad band AMEF-
WB/IESP-3R and the electromagnetic wave analyser ELMAVEAN. There are
represented all basic parameters of the devices, their scientific tasks, the proposed
solutions for the main hubs and blocks and a protocol of the tests and a joint
calibration of both devices.

35. O13MB BbpXy aBTopedepaT Ha AUCEPTALMOHEH TpyA, Ha Kan. UHXK. AceH
AHrenos MapuHoB ,MaeHTudnumpaHe Ha MoAen Ha AMHAMUKaATa Ha y4yebHo —
TPEHUPOBDBYEH camoseT’ 3a NPUCH)KAAHEe Ha HayyHaTa U obpasoBaTesiHa CTeneH
»AOKTOp” no Hay4HaTa cneumanHocT 02.02.08 ,AnHamunKa, 6anmMcTMKa U ynpasneHue
Ha NoNeTa Ha fieTaTeNHn anapatn”.

36. OT31B BbpXy aBTOpedepaT Ha AUCEPTALMOHEH TPy Ha UHXK. XpUCTHnaH lMeTpos
MaHanotoB Ha Tema ,OnpegensHe Ha aepoAUMHAMUYHUTE XaAPaAKTEPUCTUKU Ha
CbY/IEHEHO KPWJIO NpU NpeaBapuTeNHO MPOeKTUpaHe Ha 6e3nunoTeH netaTeneH
anapat’ 3a NpuUCbXAaHe Ha HayyHaTa M obpasoBatenHa crteneH ,JokTop” no
Hay4HaTa cneuunanHoct 02.02.02 ,MMpoeKkTupaHe U KOHCTPyuUpaHe Ha aBTOMATUYHU U
NUAOTUPAHUN NeTaTeNIHK anapaTtn”.

37. Getsov, P., V. Popov, Z. Hubenova, G. Sotirov, K. Metodiev, St. Tanev, L.
Aleksiev, S. Doshev, Use of Technology Virtual Reality for the Study of Human —
Operator in Extreme Conditions, Conference Recent Advances in Space Technologies
2011, 9th to 11th June 2011, Istanbul, Turkey

Abstract: Astronaut’s training includes self-forming a mental model of the
upcoming flight. In fact, this model consists of images of the actual and forthcoming



situation of the upcoming space flight, formed on the basis of information surplus
and multiple models, more or less adequate to the situation. In this regard, the
article proposes an experimental methodology to develop a conceptual model and
study of basic human mental models as a control system in case of perception,
accumulation and processing information and knowledge, making decisions and
performing control activities in extreme conditions. A discussion is held about the
possibilities of applying the technology of virtual reality (VR) application in modeling
and testing the man as a control system.

38. Koctos, M., K. MetogmeB, OcobeHOCTM M NPUIONKEHME HA ENIEKTPOHHMU
TEeH3MOMeTPU U npeobpasyBaTe/IM Ha HaNAraHe B CUCTEMUTE 33 HaAMNoABaHE Ha
pacteHuaTa, [eBeTa HayyHa KOHdbepeHUuMAa C MexayHapoaHo y4dactue ,Kocmoc,
ekonorus, curypHoct” SES 2013, Codua, bbarapus

Pestome: Pa3rnepaHu ca ocobeHocTute Ha cybcTpaTuTe, cb3aaneHu 3a pabota
B MWKpOrpaBuTauma, WM 0COBEHOCTUTE HA TEH3MOMETPUYHUTE AaTymum  Npwu
AbnroBpemeHHa pabota. MpeanonoxeHo e, ye npu paboTa C BUCOKO CbAbpKaHUe
Ha Boga B cybcTtpaTa (MMNB 1 No-BUCOKO) MOXKe Aa ce U3no/si3Ba Nopecrta KepaMmuyHa
Yyalwa 3a TeH3MoOMeTbpa C AMameTbp Ha nopute okosno 100 um, KOATO moXXe Aa
OCUTYPU HENPEKbHCBALLO M3MEPBAHE HAa MATPUYHMA NOTeHUMan Ao HAKonko kPa npu
ObNTOBPEMEHHU EKCNEPUMEHTU. 3a NPOBepPKa Ha xunoTte3aTa 6axa NPOEKTUpPaHU n
KanmbpupaHn  TOMAMHHO-MMNYACEH AaTYMK 3@ BOAHO  CbAbprKaHue WU
TEeH3MOMETPUYEH AaTYMK 33 MaATPUYeH noTeHuMan Ha cybctpaT ,bankaHuH”. C
MOMOLLTA Ha pABaTa JdaTynka bOewe cHeta pabotHata 4yact ot OcHoBHaTa
xmapodmsnyHa xapaktepmctmka (OXPX) Ha cybcTpaTa. MNpoekTupaH U KanmbpupaH
bewe p[o3aTop Ha BOAA 3a MPOrPaMHO HanoABaHe Ha cybcTpaTu B NabopaTopHwM
YC/10BUA Ha OCHOBATA Ha e/IeKTPOHEH AaTYMK 33 HanAraHe.

39. Metogmues, K., X. lMaHanoTtoB, WM3mepBaHe Ha HaNAraHeTo Ha BAarata B
cybcTpat B ycnoBMATa Ha MHAYUMpPaHa MUKporpasutauma, Journal of the Technical
University Sofia, branch Plovdiv “Fundamental Sciences and Applications,” Vol. 19,
2013 International Conference Engineering, Technologies and Systems,
TechSys'2013, BULGARIA

Pe3stome: B foknapa ca npeacraBeHn meToanKaTa U NoayyeHuTe pesyataty ot
M3MepBaHe Ha BOAEH noTeHuMan B cybcTpaT Typdeinc, cmeceHa dpakuma.
CybcTpaTmTe ce M3Mn0A3BaT B KA4YeCTBOTO MM Ha XpPaHUTE/NIHW cpeau B npoueca Ha
KYNTUBMPAHE Ha pacTeHUss B TEXHOTeHHW cpeau, Hanpumep B KOCMMUYECKa
opaHxepusa ,CeeT”. OcobeHOCT Ha eKcnepMMeHTa e aNTepPHaTUBHOTO NMOCTUTAHE Ha
YCNIOBMA HA MUKPOrpaBMTaumA. 3a uenta ce u3nonsea akpobatmyeH camoneT, ypes
KOMTO ce n3NbaHABA NapabonmyeH nonet. Ha 6opaa Ha camosieTa € MOHTUPaH CTeHA,



33 M3MepBaHe Ha BOAHMA NOTEHLUMan No BpeMe Ha M3MNbJHEeHMEe Ha MoJieTHaTa
3apa4a. CTeHABLT BKAOYBA KiOBETa C M3NMTBaHMA cybcTpaT, aHanoro — uudppos
npeobpasyBaten, CCD Kamepa, KOMMOKOTbP 3a CbOMpaHe Ha AaHHM, UHepuManHa
HaBUraLMOHHA cUcTeMA. 3a HYXKAUTE Ha eKcnepumeHTa be pa3paboTeH NPOTOTMN Ha
MWUHUATIOPEH TEH3UMOMETHbP, MNOCPEACTBOM KOWTO Ce M3mMepBa CTOMHOCTTA Ha
noTeHUMasNa Ha nNo4YBeHaTa Bnara NO BpPema Ha napabo/nyHMA MaHbOBBP.
MocTUrHatMTe pe3yaTatM OT perncrpaumaTa Ha napameTpute Ha noJseta MU
M3MepBaHUATa Ha NOTEHLMaNa ca NpeacTaBeHn rpadpuUUHO U aHANU3UPAHM.

40. MeTtoames, K., YcrpoiictBo 3a cbbupaHe Ha [JaHHM Ha 6as3ata Ha
MUKpPOKOHTponep PIC18F2550, [eceta Hay4yHa KOHpepeHUMs C MeKAyHapoAHO
y4yactme , Kocmoc, ekonorus, curypHoct” SES 2014, 12 — 14 Hoempu 2014, Sofia,
Bulgaria Co¢us, bbarapus

Pestome: B HacTtoAwmA [oKnag e pasrnefaH NpoOTOTMN HA YCTPOMCTBO 3a
cbbupaHe Ha paHHM Ha 6as3a MuKpoKoHTponep PIC18F2550. lMpototmnbT € B
MUHUMANHA NPUMEPHA KOHPUrypauma W BKAKOYBA  CEH30pP, UMTMpPaAHUA
MUKPOKOHTPOJIEP U MNEPCOHANeH KOMMIOTbP, 4Ype3 KOUTo ce cbbupaT paHHuTe.
YCTPOMUCTBOTO Ce CBbP3Ba C KOMMIOTbPA NMpe3 CepMeH NOPT M Ce pa3no3HaBa KaTo
Human Interface Device (HID). Pa3rnegaHn ca NpUHUMNOHATA CXeMa, KaKTo W
pa3paboTteHOTO nporpamHo obe3neyaBaHe. CopTyepbT 33 MMKPOKOHTpPOJEpa €
pa3paboteH B cpeaa MikroC for PIC (pupma Mikroelektronika, Cbpbua), a To3m 3a
KomnoTbpa — B cpepa Visual Studio (pupma Microsoft, CALL). MNMposBeaeHn ca
eKCnepumeHTn, UenAwm ga  AeMOHCTPUpPAT YacT OT  Bb3MOMKHOCTUTE HA
MWKPOKOHTpPO/IEpa 3a NPOBeXKAAHE Ha U3caen0BaTeNcka paborTa.

41. MeTtogues, K., OnpepensaHe OpueHTaymATa Ha 6e3nmMnoTHO
Bb34yXONnaaBaTe/IHO CPeACTBO Ype3 BrpafeHa cuctema, YCTPOMCTBO 3a CbbMpaHe Ha
JAHHM Ha 6as3aTa Ha MUKpoKoHTponep PIC18F2550, EamHapeceta Hay4yHa
KoHpepeHuua ¢ mexayHapogHo ydactue ,Kocmoc, ekonorua, curypHoct” SES 2015,
4 — 6 HoemBpwu 2015, Sofia, Bulgaria Codpua, bbarapusa

Pestome: Llen: MamepBaHe opueHTaumsaTa Ha 6e3nNMA0THO Bb3A4AYyXONAaBaTe/IHO
cpeactBo BbB GyHKUMA Ha Onneposu bran. Metoa: N3non3BaHUAT CEH30PEH MOAYN
e AHRS GY-88 c¢ 10 crteneHM Ha cBoboga. MoaynbT BKAOYBA TPUOCHU
aKcesiepoMeTbp U CKOPOCTEH XMPOCKON, UHTerpmpaHn B ceHsop MPU6050, TpnoceH
marHuntomeTbp HMC5883L 1 6apometbp BMP085. laHHUTE ce cbbupaT No NPOTOKO
I2C. MonyyeHaTa MHPOpMauMA ce npegaBa KbM MEepPCOHaNEH KOMMIOTbP 4pes
MUKPOKOHTponep PIC18F2550, KOMTO OT CBOA CTpaHA € CBbpP3aH C KOMMIOTbPA MO
cepueH nopt. [laHHUTE OT aKcenepomeTbpa M CKOPOCTHUSA KUPOCKON ce obpaboTeaT
ypes nnMHeeH ¢puaTbp Ha KanmaH. N3non3saHuTe nporpamHun cpegm ca MikroC for
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TPEHa)KopHaTa NOoAroToBKa Ha onepatopu B bBJIK. PasrnepgaHa e ponata Ha
KOMMIOTbPHUTE TPEHaXopwn nNpu obydyeHMeTo M KBanuduKauumAaTa Ha onepaTtopuTe.
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Technologies and Systems, TechSys'2015, BULGARIA

Pe3tome: B HacToALWOTO M3Cne[BaHe e NpoBeAeH pa3yeT Ha ePeKTUBHOCTTA Ha
aNTepHaTMBEH eNepoH 3a 6e3nunaoTeH netateneH anapat Actpeb-2M, npounssexaaH
oT ABnotexHuka OO0/, rp. Nnosame. PasrnegaHa e cbliecTByBallaTa KOHOUTYpauma
M e npegnoXeHa HoBa, C ONTUMAZIHM FTEOMETPUYHU MapPaMeTpPM U CTOMHOCTM Ha
LWAPHUPHNA MOMEHT. 33 HY)KAUTE HA pa3yeTa ca M3MO0aA3BaHU Pe3yaTaTu OT YNCAEHO
moaenunpaHe Ha 06TMYAHETO Ha M30/JIMPAHO MOAYKPUIO B Cpedata Ha nNporpameH
npoaykt FLUENT. lMpuBepneHn ca pesyntatuTte, NOJIYy4EeHW B NpoOrpamHa cpesa
MathCAD.

44. Metodiev, K., Accident Modelling of a Quadcopter, International Conference
Engineering, Technologies and Systems, TechSys'2016, BULGARIA
Abstract: In the paper hereby, results obtained through a quadcopter flight
simulation after a motor failure are presented. The approach towards solving the
problem is deterministic. The system ODE describing the quadcopter motion are
solved numerically for each degree of freedom. The study goal is determining a
falling trajectory initial parameters so that the damaged quadcopter no longer
threatens the people who happen to be beneath.
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2 —4 Hoemspu 2016, Codua, bbarapuma

Pestome: B cTtaTuATa ce pasrnexaat npobnemute cBbp3aHM C 0by4veHUETO,
OUEeHKaTa M noabopa Ha onepaTopu 3a ynpasneHue Ha 6e3nNUnoTHU neTaTenHu
anapatu. Ob6bcbaeHM ca M ca NpenopbvyaHU OCHOBHUTE MNCUXOPU3IMONOTUYHU U
npodecuoHaNHM  KayecTBa Ha onepatopa Ha bJIA. [lpeactaBeHn ca
eKCNepuMeHTaNHM AaHHM OT NpPOBeAeHUTe KypcoBe 3a obyyeHMe Ha onepaTopu C
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2 — 4 Hoemspu 2016, Codpua, bbarapuma

Pestome: LUen: U3yyaBaHe Ha ABUKEHMETO HA aBTOMAT — HAKNOHUTEN CUCTEMA
,Hiller — Bell” ot paguoynpasnsem moaen Ha xennkontep. Metoa: Cb3aaBaHe Ha
TPMU3MEpPEH MOAEN Ha pPOoTOpa Ha XenukonTepa € pa3BoihHa cpega Autodesk
Inventor v.2016. U3cnenBaHe Ha TpaeKTOPUATA HaA Pa3/IMMHU TOYKM OT MEeXaHWU3Ma
ype3 moayn Dynamic Simulation. Peayntatn: Cumynauma Ha ABUKEHMETO Ha poTopa.
OnpepenaHe Ha MHTepPBaaA HA U3MEHEHME HA CTbMNKAaTa HA IONATUTE HA BUHTA.

47. Metodiev, K., A Rectangular Unipolar Pulse Width Measurement by means of
PIC18f2550 MCU, Space Research in Bulgaria, vol. 28, Sofia, 2016
Abstract: The paper hereby examines an approach towards pulse width
measurement by means of PIC18F2550 microcontroller unit (MCU). The proposed
solution may come into use in process automation where the MCU decides in virtue
of the measured quantity, for instance in case of a pulse with modulation. By way of
illustration, it is possible to install the MCU on-board an unmanned aerial vehicle
(UAV). In this case, the MCU reads a PWM input signal fed by the radio receiver and
actuate a terminal mechanism afterwards depending upon the measured duty cycle
value. Special attention is given to the MCU software peculiarities. Additional
computer simulation has also been made. The used software was MikroC Pro for PIC
and Proteus VMS. The proposed solution has been shown to operate with sufficient
precision. The source code is also included in the present paper.
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MMUKpPOrpaBuTaLMA, 2-pa HayyHa KOHPEepeHUMA C MexayHapoaHo ydyactne “Kocmoc,
eKosorua, HaHoTexHonoruu, curypHoct”, UKW — BAH, 14-14 HOHu, 2006 r., BapHa

Abstract: Fundamental peculiarity of Man as a control system is the availability
of an intellectual interface by meaning of which. Man accomplishes sensor, cognitive
and motor activities. This interface — called a mental model — can be defined as a
logical- temporary-algorithmic structure, which memorizes models of control object,
control algorithm and taking into account of external factors influence as well as to
generate new knowledge. A formalization of human — operator’s activity estimation
had been proposed during obvious, emergency, extremely, and on-board situations
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roguwHaTa yHMBEPCUTETCKA HaydHa KoHdepeHuma Ha HBY , Bacun JleBcku”, Tom 6,
B. Tvposo, 2010, cTp. 126-131, ISBN 954-753-035-6

Abstract: In the proposed paper approaches toward developing functionally
stable systems are discussed as well as methods for optimizing efficient distribution
of functions and sequential characteristics between themselves and the Man
operator.



