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The monograph highlights television observ
February and March 1989. Various aspects o
objectives, the design and performance of the imaging spectrometric system
calibration, preprocessing and navigationa
experiment. The images of Phobos and Mars received from the "Phobos-
analysis results are attached.
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ations of Phobos carried out from the "Phobos"” spacecraft in
f the television experiment are described including scientific

, its ground and in-flight

1 processing of the images, and scientietific results of the
2" spacecraft and photographic

The monograph is a joint work of the participants of the television experiment from the number of

countries, It is intended for specialists in the field of television
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Television observations of
Phobos

G. A. Avanesov”, B. |. Bonev?, F. Kempe3,

A, T. Bazilevsky¥, V. Boychevaf, K. N. Chikovl,

M. DanzY, D. Dimitrov?, T. Duxbury +, P. GromatikovT,
D. Halmanni, J. Head**, V. N. Heifets®*, V. Kol-vf

shutter’ technigue.

B of the pr loss of the Phobos 2 spacecraft, the
TV observations of Phobos were limited to 37 images of Phobos
and Phobos against Mars, including 13 higher-resolution images
in channel 2 which cover most of the surface of Phobos except
for that obscured by Mars. Over two-thirds of Phobos had been
viewed by Viking at a spatial resolution of 50 m pixel ™’ or better.
However, the area 10 the west of Stickney (70-160° W) had
prewously been viewed at a very oblique angle and at & spatial

V. L. Kostenko®, V. A. Kottsov®, V. M. Kr il lution of a few hundred metres per pixel. VSK imaged this
V. A. Krasikov®, A. Krumovt, A. A. Kuzmin®, arca at low cmrgﬁnce angles and at & spatial resolution of
40-80 m pixel™* (Fig. 2b,d, ¢). B of the g Hy low
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Yu. G. Shkuratovi§, S. Simeonovt, B. Smithi||),

phasc angles the topography of this area is still not seen very
clearly, but craters and grooves can be recognized. Comparison
with Vi hnansod maps' shows that several new grooves can
be identified in the area 130-180" W (Fig. 2¢); imaging under
lhc same conditions failed to reveal new grooves closer to
Stickney (Fig. 2d), an area already known from Viking images
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to be relatively free of larger grooves. Either large grooves did
not form here or they were buried by ejecta from Stickney.

The control network of Phobos derived from Viking data®
was found to be generally consistent with VSK images. However,
deviations of up to 0.5-1 km were observed when limb profiles
of Phobos were oompnud with those derived from the Phobos
topographic map®.

In images taken at phase angles of 7-8° (Fig. 24, ¢), many
craters and grooves are observed to have on their rims and walls,
material that is 20-30% brighter than average for Phobos surface
materials. At moderate phase angles (Fig. 3b, ¢, 1) the difference
in brightness disappears, implying that this material has 2 higher
normal albedo as well as a higher phase cocfficient at small
phase ln!les This effect had also been observed on Viking
images"’* and had been interpreted as resulting from variations
in surface texture.

Alternatively, on dark bodies like Phobos both a higher normal

IN February and March 1989 the Phebes 2 spacecraft took 37
telervisiom images of the mooa Phobos from a distance of 190
L100 km. These images complement the data from the Mariner

Ibedo and a higher phase coefficient can be explained by the
d:ﬁracuon mechanism of opposition surge as a higher particle
ing albedo possibly l‘rom less ngolilh

dart:nmg and maturation {the
of the phase coeflicient with increase of single-

9 and Viking missions by providiag higher-resolution of
allmrqb-wutdmcmSMmm-lm’W)mby
providing disk. d of surface brightmess at a
greater range of phase angles and waveleagths. The data are being

luod to umu lbe three-dis model of Phobes, to provide

pr H .I’ its density and orbital dy and
to study its £ position and Here we
present preliminary which include different integ: d

photometric behaviour in visible and near-infrared bands, ahserva-
tion of a region immediately west of Stick which is relativel;
free of large groeves, the prevalence of bright “rims on grooves and
younger craters and low bulk density.

The videospectrometric system (VSK) Fregat was developed
oooqmnwcly by Bulgaria, East Germany and the Soviet Union.
VSK i a thr h 1 television (TV) camera, a spec-
trometer, and a memory with a capacity > 1.5 Gbit. The TV
camera had two short-focal-length (f = 18.5 mm) channels and
one longer-focal-length (= 100 mm) channel with angular
resolutions of 3.3x 4.5 arcmin and 0.62 % 0,83 arcmin, respec-
tively. The spectral sensitivities of the three TV channcls are
shown in Fig. 1. The TV camera and xpeammcter had char;e-
coupled device (CCD) d with ive sections
and memory sections of 288 x 505 pixels, “and used an ‘electronic
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scautnng albedo). The lesser maturity of regolith on the crater
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FIG. 1 Spectral sensitivitios of the VSK TV chanrels. S, relative spectral
sensitivity; A, wavelength (umbk £ focal length.
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with typical seabe 400-300 km acrogs the orbit of
FPhoboe was observed in the TAUS data on the first
pnd Lhird elliptical orbits (on the second elliptical
arhit, the expecied decrease ceincidad with the
perfodic deerease in the ion (ux due to the Pote-
tion of the speaoecraft}. Tt should be noted Chat
during theze crossings of the orhit of Phobos by the
spacecrail, the Martan moon iteelf was located far
from it. In this case, o explain the observed
events it is necessary to mssume the presence in

the arbit of Phobos of 8 belt of ges, dust, or laeger
particles,  Previouely, thiz idea wes discossed by
Ip (1988) and Soter (1971). Howewer, this inter-
pretation should not be considered as defindtive,
gince similar disturbances of the solar wind flox
were observed by the TAUS experiment in other
paris of the orbit s well.
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Television pictures of Phobos: first results
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1n Fetruary-March 198%, 37 pelevision images ol the Martian sstellile Phobos were abtained by the Phobos 2
spacecrnft from distances of 2001100 km. These images provide sn impamant sopplement 10 the TV daa
froen ibe American Marner % and Viking spececraft in covernge of the surfags of Phobos and in resoluiion in
cerlxin regicss, in spectral range, and in range of phase angles. They make it possibe to refine the figure and
nepapraphic and poological naps of 1he surfsse of Fhobos, its spectral and angular rellective characleristics,
the surfece compasiiian and texiure &nd charsctesies of the arbital and libeational malson.

interplanedary stetion (AIS) st an altitode of 50 m

The primary taske of the TV experiment were: above the surfoee of Fhobos.

a) photagraphy of Phoboes from eireulsr and guasi-
synchmmw orbits for globel studies of its surfoco,
as well a8 to refine its orbital motion with the aim
of the real-time solutlen of the navigation of prob-
lems; b) photography of Phobos with eentimeter
rasolution during the plinned deift of the automatic

A Sore. Bgiron. Leit, 1EI2, March-April VRS
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To solve these problems, speclalists from Bul-
garia, East Germany, and the USSH heve developed
the Freget videospectrometric complex (VSC), which
incorporates a three-channel TV camern, a spectro-
meter, and & 1.5 Ghil video recorder {a limited
amcunt of video data could also be stored in the

B 1880 Amarican Fatinae of Physics 160

@ American Institute of Physies « Provided by the NASA Astrophysics Data System
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Absracr

FPropesed iz @ cancept for a nenverk gf immanmed asmal fsvems far imfbrmation acguisinan
in an wrban emiranment. Differemr passibifines are eveiwared wrimg diferemt npes gf mirergh,
sensers and rymems for aburining e reguired abjectve, momumemral real-nme infeemanion 1o
IipporT te mehng af adeguare and rearoned munagament decisions, which will greatl conribuie o
g imprerement g the gualiny gf e g the papulanon. The fyzvem can be applied for the derecion gff
Iew fhang ebjects, for monitoring, managemeant amd seqwtn of wrban inrersecrions, umdergratmd
sranems, prblic amd private builiings, and ro dererming the rmare of the armorphars ard Warer areas.
Ir will pranide the oppormnity o forecast ond mamage crizes rhar may arize in the consexr gff the
crincal irban ifrasmuciire.

Introduction

Prognoses have been made that m 2050 up to 66 % (mere than & bilhon
people) of the earth's population will be living i cities and the mimber of cifies
with mult-rmulheon population will be constantly mereasmmg. At the same fime, the
requuirements of society for providing lugh quality of life and reducing of the
mflience of urban development upon the biosphere are ever imereasing. This
tendency makes us locking for possibilities to create systems that utilize the latest
techmical and technological developments which will allow: the attamment of these
Tequirements.

This data 15 being analyzed. structured and archived and 1s made available
to people and orgamzations mrok-ed with the functioning and development of the
sTart city.

At this moment there 15 no umversally ackmowledged definition of a smart
city. For the purpose of this work the authors have accepted that smart cities are
those utihzing the most advanced knowledge, technology and other means for the
constant improvement of the quality of life for its cihzens and the environment as a
whola.
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Absmract

Permanenr magnes (PM) are wsed m the new muln-pole elecmic generasors. Divact
cannection withour a reducer grearly simplife: the desigm and pravider a fomg ffe and Jow weight To
mprave the rachmcal parameters af eecitc gemerarors, are used PM based om rare-earth Ne-Fe-8
muaeners. The abrence gf shding elecmical comreers ngnificanty imorenzes N amd relabilin m
campa@izen with elecmic gensrarars gf dirser currenr and [mchronons genararars.

Special mrention T gven fo kgh specyfic indicarars for the develaped ponvier per wmir aff
welghy. Addiranal compiirer simuiarion has besn mads. The remits gf colowlmimg the megnenc fald
and moments for models gf elecric morers winh permmenr mogmerr are confgerad. I 15 showm thar
e comfignranian of the magnenc fystem has o signjficans effect an the elecmical characreriziics gf
e alecic genararnar.

1. Introduction

Dirone hybrid system (DHS) for hybnd drones (HD) 15 the most promsing
direction of development of the vnmarmed aemal vehielss (LUJAV), Usually HD
refers to the ameraft with vertical take-off and landing (VTOL). Hybndity is the
combmation of several types of power umt m one drone.

Today, the US.A. has a "Secton 333" of the rules of flight safety. It
prohibits TTAV from flying bevond Ime of sight of the operator, which 1s defined m
430 m and a height of more than 6] m. In August 2016 entered into force, the 107"
section of the Chapter. It allows operators with permussion to operate UAV beyond
Ine of sight (up to 32 kom) and at alofudes of up to 122 m. It 15 allowed to fly with
TAY weighingz up to 25 ke, These new rules will help the development of DHS
and merease the flight me to 4 howrs.

Lithium polymer battenies {Li-Po), which power the majonity of UAV can
withstand at least 30 nun. For the record, Marie Pro DJI drone has a flight tme of
about 23 pun, the DT Phantom 4 has about 30 pun [1]. Unoffiemal record of 2013
was set from Energy Technologies, when its hydrogen-povrered drone vwas arbome
for 3 b and 43 mm. Hydrogen fuel cells and hydrogen-acid fuel cells are the most
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Absrract

The ariicle presenrs o Bulgmran diginal Block 1ma Bulgarian device — Analog Maasimament
af Elecrric Fielis-Wide Band (AMEF-WEJ. This on-board msmumsnt with 4 tencers was develaped o
meazire elecric falds in a wide frequency range. The megsurement of e alecromagnenc falds mnd
plama poramerais are in campiimnce with the scismce purpoce amd rechmcal asks of the fpace
expariments prajecr RESONANCE. Thiz Bleck i a part gfa taennfic saveffie incriment for elaciic
felds amphiude and frequemcier meazuremene: from guan’ comsmmr DC wp ro | MBS The device
AMEF-WE ghve ngnair in 3 differenr fregrency bamd:r for procezsing by ohe avemal receners
ELMAWAN (Coech Republic) and HFA (Paland) from the composinon gf the wave complar.

1. Introduction

In the fisld of space teclmologes, for the RESONANCE project [3, 5] with
ligh-apoges satellites Fiz. 3 [2], was developed a mew Bulpanan device
AMEF-WE [4] for measurement of parameters of space plasma. The device was
designed to study electromagmetic fislds and interachons of waves and particlas m
the inner magnetosphera of the Earth. The Earth and Tupiter are well Imovm as
radio planets that are emuiting very mmtense and coherent radio wave emussions. The
Earth’s auroral radio emmusszions, recorded by INTERBAIT-1 satellite [12], also
called auroral klometric radiation — AER, were ohsered by space-bormne satellitss
and ground-based stattons [3]. Radio emussioms were also recorded by the
DEMETER/JACE (Instrument Champ Electique) expenment [9, 10]. This
mstrument measures the elecme field components of electromapnetic and
elactrostatic waves in the frequency range from DC to 3.25 MHz [10]. Despite the
limited satellite mvariant latttnde (data acqusition below ~ 63%), specific events
have been observed, close to the sub-aurora region, mm the frequency range from
1M EHz to about 1 MHz [9, 10]. Van Allen probes A EMFISIS elscine field
mtensity spectra 30 Hz+500 EHz are shown durmg a peniod following the 17-
18 March 2015 great storm m Plasmapause, L =244 4 [13].
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MONITOR DP-1 AND DP-I, "OBSTANOVEA" PROJECT,
INTEENATIONAL SPACE STATION

Paviin Gramarikey', Roumen Nedkov', Georgs Sramev’

"Spoce Research and Technolegy Insrime — Bulgarian Academ) gf Sciences
g-mail: peramankovi@spece. baz beg, rmadioviBspace bas. be, grranenBopace. bas bg

Abstracr

FPlusma Fave Compler i3 a soisnific imsmumannaiion fBr wars paranearers mesiivamants i fe
IS5 emaronment, amd 15 implemented m e OFSTANOFVEL experimenr on bomrd gf Bucoian segmenr gf
I35 The device Spacecrglt Potential moritor 001 “and ,, 0F-2"{one part of Flesmes-Fme Complex)
war developed i IET BAS amd magsired the porennial g the hull mo mare tham 3 m from rhe surface gf
rhe IS5 ar range +~200 F; 0 ro 500 H-. Thers are Wock and fimcrional dicgrams of the "DPF" and the
secomdary powar Sumpl system, dergnsd no supply the meanuring probe, analagne and digival circndr
Board:. The secondary power supyply syshem jfor the device , DP-F “ana _0P-240 discussad Rere im denail

1. Imtroduction

The "Charge-I55" Project from the experiment "Obstanovka”™ 15 designed to
study the charging of large-scale spacecraft of the Intermational Statton (IS5) m
interaction with the Earth's Jonosphere plasma. Devices "DP-1" and "DP-2", Fig. 2 are
designed for measurements the electne potential of the ISS with the help of spherical
sensors based on carbon fiber.

Plasma-wave processss are components part of the Space Weather. Thas
approach 1s based on one of the contermporary physical ideas - view on the plasma,
mecluding plasma in the outer space as to the dynamic medim with the charged
particles and the wide spectruom of plasma wrate motions and heterogenerties [1]. The
“Obstanovka-1" stage will be camed out to provide a data of electromagnetic fields
and of plasma-wane processes ocowrrmg n the IS5 near surface zone (M3C) to study
the plasma component factors of near-Earth space (NES) [3]. Onthe Fig. 1 [2], 1s ziven
block-schemse of Plasma-Ware Complex (PWC): Combmed wase sensor — (CW5S);
Fhix pate magnetometer (DFMM); Langmur probe (LP); Plasma discharpe stimulater
(5PF); Correlating Electron Spectrograph (CORES); Radio Frequency Amnalyzer
{Scorpion); Signal Analyzer and Sampler (SA53); Data Acquisition and Control Unit
{DACTT); Block of Storage of Telemetry Information (BSTM), mside IS5, Teo study
the plasma environment parameters, inchidme electromagnestic conditions (EMC) m
the +zcmity of IS5, PWC will measure fluctuation and gradients of magnetic field,
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Abstraer

The power supply of the vides-rpecmomenic compler "Frigare” it beimg comsidered. The
secomdary povier supply psrems have the fbilowing fimenons: Racaprion and nwinching af the velage:,
Pratecrian from overiond end short circuir i the invernal cirewis end the e arewits, Trongbomanion gf
primary velrage in ime snebiiized secondary velrages; Gaivanically wmremherad By primary amd Hull;
Prowecrian of the uners from rhe noizes,; Limining the noize bevel; Provizion af "cold " and "Hor " rezemve,
erc. 4 zer gf rechnical dochmenranan amd TEIr-meaIuring equipment far rerning weare orearsd. Fowur sers gf
secomdary Poveer Syrrem: for "Frigare™ are desigmed, develaped and implemenred jor 2 fighiz fe Mmz.

1. Introduction

YVEK "Frngate" [3]. [7] must perform two basic stages when photographing
Phobos, Fig. 2: long-range photos and detailed photos with ineh permsssion. VSE 15
managed from the Earth and then with the autonomous system itself solves the
problems of convergence, hovering and flyby of 50 m from the surface of Phobos.

The fimetional elements of 11deo-spectrometric complex (V5E) are four on the
Fiz 1: (1) - block for television camera and Spectrometer (TCS); (2) - contrel system
for VEE (C5WVEE) (3) - sideo storage device for VSE (VSD VSE) and (4) - secondary
power supply system (SP5) for VSE. Smx blocks constructrraly shape VSE:

# Telenision camera and spectrometer (TC3S), (1)

» Control system for VIE (C5 VSE), (2)

¢ Electronics block of the +1deo storage device (EB VSD VSE), (3]
= Block of the belt mechansm for VEE (BBM VED VIE), (6)

» Secondary pover supply unit for C5 VSE (SP5 C5 VSE), (T

# Secondary power supply unit for V5D VEEK (SPS VD VSE), (8)

The two wide-range television camera channels at a distance of 30 m are
authorized 30 wim and the spectral ranges of blue-green (0.4 + 0.6 gm) and of the nearby
infrared radiation (0.8 + 1.1 gm). A namow-angle channel shoots from a remote
distance with an authorization of 20 m at a distance of 100 e, In this channel 15 wsed
the full range of matrix, which 1s (1.4 + 1.1 um. The spectrometer has an overall spectral
clearance of 0L01 + 0,02 gm. On flyvby to Phobos (once every 7 days) from orbat, 3-5
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Abstracr

The instruments "Zora”™ and “Newrolab" solves problems related to the study, conrrol and
Jorecaznng of the healrh srate of the azmronavirz. The device "Zova"is a compurer 5ystem for collecring and
processing of dara from complex mewro-physiological experimenss: "Srerokimenka"; “Labyrinth”,
"Porennal”; "Free Time"; "Poll" erc. The syztem for complex imezriganon ¢f the psycho-physiclogical
condinion gf Asronawrs "Nevrolab-B ™ iz a permanenr eguipment for condicnng saennfic expermmenrs with
the help qf a mimber of inrermarional crews. Both sysrems works several years aboard the orbiral sranon
Mir. Special arsention 1= given for long average work of the developed power supply umirs.

1. Secondary power systems of "Zora"

According to [1], [2] and [3] the requirements relating to the secondary power
system (SPS) of device "Zora", Fig. 1 are:
The period of operation must be 5 years.
The storage period must be 7 years.
Average work up to cancel: 300 /.
Working capacity at To=+5®to + 35 °C.
The "Zora" apparatus must finction in the voltage ripples generated by
the boarding network (BN) with parameters according to the Table. 1.
. The level of electromagnetic noise created by the scientific equipment
(SE) on BN 15 according to the Fig. 3 and Fig. 4.
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Fig. 2 MPS1 Start Process
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Absiraer

Thaiz macle reporis e design amd evaliamon gf Secomdary PowWwer SONTCeS WM simulanon
modelz. e o zer gif ciroulr experimenis five models aliow fo measure and viznalize djfferent paramsrears amnd
helpz im rthe amalvziz gf the resuis. The models are developed unmg "NI MulnSim™ (for simulonan
axparimenrz); "Micre-Cap” (for fimcromal experimenc) and "Lepize " (for Procerr Commrel). The
rimplanan helps i the circurrs dezign, m anahens and serup of the procesnes amd paramerar:.

1. Infroduction

The secondary power Sources and systems (3PC and SPS) are desigmed
according to the requirements of the specific users; regulated techmcal requirements of
the standards for space equipment {SE) and space operating condittons [3]. Incorrectly
synthesized SPS can cause: poor electromagnetic compatibility (EMC), emrors in the
Junior bats when analogical-digrtal conrrersion, noises m analogue data, ete. Analyvzing
heat processes 1n SPS helps to increase the reliability and resource of SPS [3], [5]. In
order to achieve a pult-anmial use of SPS m advance a thorough analvsis of thear
elements with the shortest resowrce m space condibions 15 camed out. At SPS lugh
operating temperature of the bull {which reduces the time of flawless operation of the
SP3), the electrobytic capacitors and the kev elements operating at the high frequency
[3]. The analysizs of space SPS can be divided into three groups of consscutie
activities: desipn of creation; final corrections after laboratory testing of space
methodology and board studies m manned and unmanned spacecraft. Specific activities
in the syothesis of a particular cosmic 5PS are: choice of the element base according to
the working conditions; selection of the struchmre of the SPS5; Examination of the
thermal regmmes and parameters of the 5P5 accordng to the SE and the scientific

In this article we distinguish three types of SPS, according to ther apphcation
for: manned spacecraft, immarmed spacecraft and unmanned aerial ehielas (ITAV):

* For board analysiz of the SPS mm ummanned spacecraft the means for
telemetric control and ground processng of the data, as well as software control from
the boarding computers are used. The weight charactenistics in the space conditions of
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Ha cnbTHUK ,,AKTUBHMI", npnbopbT BPEK oT COURCEHA BENERKA
KomneKc ,, KcaHn“, e n3uano 3axpaHeH ¢ aBTOpCcKa
BTOPUYHA eNlekTpo3axpaHBala cuctema (BEC).

Oprammn3aunoHHNAT KOMATET 3a NpoBexgaHeTo Ha KHC "45 roguHn BHBBY

MpeaHa3HayeH e 3a M3cneABaHe Ha eHepruiHmAa mp . .m\,g“ SN N
CNEeKTHbP Ha OTpULUATENTHO 3apeaeHn 4actuumn B V -
OKO0/103€MHOTO NMPOCTPAHCTBO. B 5 cTpaHMuy ca ¢ awrop[2tci: drasencet Jpatirraec

ONWCaHM: KaHaNOTPOH W HeroBaTa cxema Ha e winecen Ha sacegamme na cexunn RZY, npuet e n we Brge nySavkysam.

CBbp3BaHe; BUCOKOoBONTOB BEW 3a 3axpaHBaHe C
3500 V Ha 4 kKaHanoTpoHa 1 HUckosonToBa BEC 3a
3axpaHBaHe Ha 4 3apAa04YyBCTBUTENHM YCUABATENA C
+/-5Vu+/-15 V.

CIITES HA WHNYICHD 3AXPAMBAHE C MUHUMANHWA MYNCALIAA

nnaqceqaral\)a OPraHm3aunoHHNA KOMUTET:
/ )

1990r. 7 At

n.rPAMATHEOB

Npy PRainsHPaAHeTO Ha EKCNEPNMENTA >4 M3C/AEegBaHEe Ha eHeprniimn
CNEKTED Ha OTPMUATENHO 3aPRIEHM HaCTHUM B OKOAQIEMHOTO TIROCTRAaMCT™
PO wpes upndopa BPEI or komnaekca "KCAHW" wHa 3Jopga ma CriieTHMKE
"AKTUBIRIN" ce wWanonsyeaT 4 KadanoTpoHa Npu CABGHNTE MINCKBAHNS:
Faxparioswc Hanpexenme 3500 kV © nyncaumm go S V B granasowa or 0 —
200 LHz v npnBEgEMM NYACAUMA B NaxXoga Ha 3a)paHBauma BNCoxosonTos
gemmTan no-maskn o1 0.02 V B gnanazoda 1kHz - 70MHz . Ha o¢nr.l1 e
NOKa3ane Citnala Ra FMICOKOBOATOEMS gennTen HA 3axpaHBaHR Bwe beekn
KaHANO T o

Kan2A0TpomeT Kati Npuicp NPEegoTaEnNsEa HaxepMeTmHHa, CTMpanHo
HABW F = IpESH e » padoTH CaMdD B YCAOBMATA Ha gundox sakyym. Ycnoes-
HO Hapnwares ypaie My RAekipoga kaTtog (K), ycxopssaw enexktpog (YE)
M anoy (Al. EnenentnTe R1 w Cl cayxart za anTaMaTMHO npegHanpexa=
HNE, Criabibisnpal padaTHaTa ToOMKA HA  KadHanoTpona (npm  HErosoTo
CTapEEi ), & CLUO Taka $OPMAPAT NMOCTORHHO NMOAOCKUTENHO Hanpexexne
oKono +2u0 V za n;nsnnwanc Ha OTPVUATEAMMTE HacTUuWn Tpez oTeopa B
KOphyCwa. Ensmedtante R2 n C2 odesnesasart noTeHuwmana n passbp3EaHeTo
Ha YE. LaededTuTe RS n C3 peanmavpar pasebp3Eal ¢MATwp N0 3axpadH—
pamveTo. EasmedTuTe K4 n R4 OoTgeAnT NONEIHMA TIPOMEHANBOTOKOS CWr—
Han, & pesuciops RS ce sgaBa anogen Tosap. KoHCyMaunaTa no sepuara
+ 3.5 wV  apn mavcvmaner 5poh HacTuun we npesnsasa 25 pA a4 egnn
KaHanu «pom.

Ha 4nr.2 1 3 Ca nokazamn 5NOKOBMTE Cxemn CLOTEETHO Ha HACKO™
BONTHOTO M BMCOKOEONTOBOTO 3aXpaHBEane »a 4 KananovpoHa v 4 sapago-
GyRCTEUT=Ann yonasatens (34Y). Wsnonsysann ca cAegMATE ChkpameHnn:

Mo Vg ACEH CTAENAM3ATOP Ha Hanpexerne
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CAYREBHA BENEMKA
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,Anekc”. 3a Tpu KaHana X,Y U Z € NOCTUrHATA | © #ewecen na sacegamne wa coxunn /7, npner e n ue Suge nysanxysan.
onpegeneHa cTeneH Ha MHAEHTMYHOCT +/- 1,5 Ao
%, N CbOTBETHATa CTPBLMHOCT Ha aMMAUTYAHO- | 227 1o, (% ; NN
yectoTHaTa xapaktepuctuka db/oct, cbrnacHo

TEXHUYECKOTO 3a4aHue.

u’"" HA ENEKTPOHHM oMNTM ONPEAENEHA CTEMEH Hp
v MllEH'rW-mocT

da<

Pa- N.TPAMATUKOB, W.Y3YHOB, C.CUMEOHOB yar &21,3 '
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%00 lenta Ha paspadorkata e EMHTes, Mogennpane PEamMsauns 1ia

Y= |wiOr03BEHHN HMCKOMECTOTHM M BMCOKOYECTOTHN SHATPN  HA “Brrpyag,
g.

(PasFEXQAT CE gBE OCHOBHM QBYNOAKCHM Cxemn Ha PINTRP Ha By
-~ Tepyrpg,
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PasrnepaH e cnocob 3a npegaBaHe Ha TeNEeMETPUYHHA

¢
nHbopmauma ot bHopaa Ha netaTesIHW anapatn c P D, |
M3M0/13BAaHETO Ha Kog MaHuyecTbp-2 3a KoaMpaHe Ha

HACTOSMATA CAYKEEHA BEMEXKA CE NABA HA
naHHuTe. [puaoxeHn ca ABe aBTOPCKU peleHua 3a | . [labiy Aronacol . lpapraruxol . .
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NnpUemMHUKa, CbOTBEHO HEPEKYPCUBEH U peKypcuBeH :”BFF,E,MCn:;?:a::um@q ga.”"’;:‘a’;;m;i g
duntbp. Te ce cBbp3BaT MexAy YeCToTHUS ManvecTsp-2. € renemerouvmu curremu”.
ONCKPUMMHATOP M AeKodepa Ha Koga M ca S o oz h
npeAHasHayeHn 3a NpemaxBaHe Ha W3KPUBAAHMATA Ha | MATO cumen o Suax anomee @ wems. o 5
npueTMa  CUrHan,  onTMManHa  éuntpauma  m | o7 n E——

i’
CUHXPOHM3aLMA C KNOKa Ha UndpoBua AeKoaep. ﬁ%@z  nigroE 7 "

naosavse NPENCENATE §

CIIO0COE 3A LMPPOBA PIUITPALMA HA KOX
"MAHUECTEP-2" 3 TEIEMETPIMHE CHCTENH

llapmn: TpamaTHxoB

[lpz npenaBaie Ha TeOJNEMETPHYHN NaHHM OT MUXDONPOLECCDHA CHCTEND,
HaMupal® ce He GOpHa Ha JjeraTesHy enapary € YZoSHO HSION3YBAHETO Ha
ko "MAHYECTEP-2" (lM-2) sa mozupene Ha noroxa or jamum Ty . Iipu mpo-
IBRuTeNHOCT Ha emmu omr 2 £, momsr N2 mapa enmmmuen mayac "1" ¢
nporEETemIocT 2 ¢ npu moncEuTesed @poHT Ha T Xp = CLUHIHTEH MATyiC
"0" ¢ mporzumERTesHOCT 2 ¢ ., DM IBa ¥ TMOBeYe chcemun Sura Ha TXD c
eIHAKBO HUBO, KOABT M—2 NaBa mopemmia OT HMIYICH ¢ TPONBISHTENHOCT t
(pemyBamm ce ™" u "0"), Ha dur,1 e zamena HaTo IpEMED BpEMENUATDHME,
DaBalia 38BHCHMOCTTA MeWKy TXD % Kona li-2.

llpenmeTBOTO HA %oma M2 e, We OT HEero JEecHO Ce M3IBJAXUA MoluT—
HUAT KNOK M e yzodeH 3a nu@poBa (MATPEl#A, ANDMOPEO B NOTOKA NAHEN
TXD ca H3IBECTHH CAMO PasMONOKEHHETO X IPORLIRUTENHOCTTZ HE CTONOBHA M
CTapPTOBMA MMIYJC, JMOKATC TDM KOIN¥paHe Ha Txo ¢ N=2, anpuopHo e u3BecT
HO, ¥e ce ouaksaT xBa maryaca (2¢ u ) ¢ momommTe:nHa W orpanaTesHa
TOMADHOCT, KOATO 00 MOIYUYABA B TpEEVHATa YACT HA M3XOZA HAa YSCTOTHHA
MHCKPEMIEATOD, KO DAMMOTPAKTET € DeaHBHMPAH ¢ YeCTOTHA MOEYJIaunnd,

Or rosxexTuB Ha MHCTNTYTa 32 KOCMEYECKM M3ICIENEAHMA KEM BhJrap-
erarta Axaiemud Ha HAyKUTe 06 PeaM3KpEHa PATNOTENEMETDHYHA CHCTOMA —
6opiHa U HasemHa YACT 3a EYRIETS HA JerTarTeyEure suaparTu, CucTemara
padoreme npr 576006uTa B cexyHua, 7.8, 2f =~ 17,36 )uS. Haji-wecrnre
M3KPEBABAHAA, XOATO C€ TMOIYYaBAT B DAZHOTDAXTA, C& HIMEHEHMETO HA Hpo-
LBIFETEIHOCTTE HA OUPENeJNeX IMMIYIC 34 CMETHA H& [PeNXONHER LM CJem-~
BANMA, KATO NEPRONDT HA NOBTOPEHHS Ha AMTYJCETE OCTAEA IPRGIMSETENHO
mocTosHeH, C HeJ J& ce OTCTpaHAT WSKDHBABAHMA OT TOSE THI, OT a3TOpa
Ha HacToAmaTa padora, Odaxa baspadoreny nBa 1upOBR (RATEPA, NOKAIAHM

Ha ur,.2, CxemaTa ce chCTOX OT HepekypemBeH Qmartp (HE) m pexypoumex
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BTOPUYHW N3TOYHWLW 3A 3AXPAHBAHE
HA MPWUBOP “OEN-2E” OT NPOEKTA "ANEKC”

M. A. F'pamaTukoB

1.BreegeHune

EnHa oT 0CHOBHWTE 3afa4l Ha CbBpeMeHHaTa reodM3nka e uayyaeaHeTo Ha
eNeKTPoAMHaMUYHNTE MNpoLUecH Ha WoHoctepata w marHuTocdepata Ha 3emATa
ypes W3KYCTBEHW CNbTHUAUW. [poekTbT “Anekc” e npejHasHadYeH 3a AaKTUBHO
wacnegeaHe Ha TE3W NpouecH 4Ype3 WHXHEKTWMpaHe Ha enekTpoHHW CcHonoee W
nnaameHn ctpyu ot Gopavu ypeawn. Bwanoxurten Ha npoekta Be WuHctuTyta 3a
3EMHWA MarHeTusbm, WoHocdepaTta W pasnpocTPaHEHWETO HA pagWoOBbLIHUTE Ha
AkageMuATa Ha HaykwTe Ha Pycwa. B npoekta y4acTeaxa yy4eHM oT Bwnrapuwa,
Yexocnoeakua, YHrapwsa, [lonwa, lepmaHna v PyMmbHWA, KouTo paspabotuxa
Hay4HaTa MeToauKa W anapaTypa 3a nepwoga ot 1987 no 1991 roguHa.

OCHOBHUTE HAy4YHW 3agadun DAxa: MOOenupaHe U MHWLUWWPaHe Ha NoNApHUTE
CWAHWA; W3CNeABaHe Ha AWHAMWKATa Ha MOAYNUPAHUTE EMEKTPOHHW CHOMNOBE W
nnazmeHi obnayw; waydaeaHe Ha NPUMPOOATa Ha ENEKTPOAWHAMWYECKTE BPBL3KU Ha
ENEeKTPOMarHWTHMTE BBMHW B HoHocdiepata W marduToctepata. OcHOBHMTE
UvanHeckn napameTpu ce M3MepsBaxa CUHXPOHHO OT [Ba pasfaneYeHn B
NPOCTPAHCTBOTO  KOCMMWMECKW anapaTta  -OCHOBEH CNbTHUK M CyBCNBTHUK.
PascTosHWeTo mexay Tax ce npomenswe ot 0,01 go 2000 kunomeTpa. KoMnnekcsT
OT Hay4YHW anapaTypu W3iMepsalle: MWUKPO- W MaxkponapameTpuTe Ha TONNUHHUTE
KOMMNOHEHTW HAa nNnasmara, KBasWNoCTOAHHWTE KOMNOHEHTW HAa MAarHUTHOTO W
eneKTpydeckoTo nofe, a Cbllo Taka W KOMNOHEHTUTE Ha NPOMEHNWBOTO
ENeKTROMAarHMTHO None B WWpoK AWana3oH OT HeCcToTH.

2. dyHKUWOHaNHo B3anmopeincTeve Ha npubopa “AEN-2E"

MNpwbopsT "OEMN-2E" o1 npoekTa "AMNEKC” ce Hamupa B OCHOBHWUA CBLTHUK W &
NpeAHasHa4yeH OCHOBHO 3a W3MEpBaHe Ha enekTpUYeckoTo none B MacuseH U
aKkTuBeH pexumM, PYHKUWOHANHOTO B3avumopelcTeue Ha npubopa (gageHw ca
M3NBINHMTENWTE Ha anapaTypaTa, OCHOBHUTE CWrHanM KW 3axpaHealmte
HanpeXeHua) ¢ ocTaHanuTe NpubopKu Ha KOMNNekKca e NokasaHo Ha durypal:
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BTOPHYEH W3TOUYHWK 3A 3AXPAHBAHE

HA BOOHATA NOMMNA OT KOCMWYECHKA OPAHMEPWA "CBET-2"

M. A. Mpamarukos

1.BreegeHne

B WMHcTuTyTa 3a Kocmudeckd Macneasanvs-BEAH Ofxa cegapeHn oee
KOCMWHECHH OpakXepli ¢ Lien nposexiaHe Ha BUonorM4HN eKCne pUkeHT
€ BMCLUM pacTeHWA B ycrobBuA Ha GeaternoeHocT. Mupaara ot Tsax (CBET)
Be wsctpenaAna npes 1980r. Ha Goppa ©a OpbwTanka craHUws
MWP kbgeTo ochllecTeM yConelHW ABYMECSYHW SKCMepUMEHTH Che
3eneHIyKoBM  pacTeHuA.Bropata (CBET-2) 6e paspafotena o
OMTMMUIMPEHM  NapameTpu npea 1994-1996rcwrnacHe  JOroBCpM ©
MNASABaxa wapabotern 4 waeHTwdHW exsemmnApa or CBET-2 3a
nposexaaHe Ha CHHX POHHM SKCNepUMEHTH [+ EE3MMHHA
pacTeHvA. [leTarentuar obpasey Ge wssegeH Ha opbuTa aMepuraHcKaTa
cOBarNKa W pPYCKM TPAHCMOPTHW PaKETW, 8 C© HAJIEMHWTE KOCMWYECKM
opaHKepud ce  peanvalpaxa  napanendd  BereTauMoHHY UMK B
rpapoeete:Logan Mockea v Codms.EguH oT ocHoeHwTe doakTopu 3a
PARIBMTMETO Ha pacTeHudATa €  BraxHocTTaTeMmnepaTypata M
ChibpHaHMeTo Ha rasoee Te3n napameTpu (KAKTO M OCBETEHOCTTA) Ce
M3MEDBAT, PErynMpaT U OMTUMKUIWUPET OT CHOTBETHUTE Mogyrm va CBET-2 8
ABa M3onupaHw or okonHaTa cpena obema.[lpw rospega Ha yoToWcTRaTa,
OTroBapALWM 38 BMaMHOCTTa Ha PacTEHWATa, & BLIMOMHO Ja ce Hamansar
OrpaHn4EHITe BOAHW 3anack Ha Gopda Ha OpBuranka craHuma MIAP 1 ga
C& NPOBANA MHOMOMECEMHWA BKCNE PUMEHT,

2. DyHryMoHanHo B3auMopeicTene Ha BIA3-MN s CBET-2

DyHKUMOHANHETE CXemMa Ha B3aumogeicTere Ha BHU3-Me CBET-2 &
nokaszaHa wa Purl, BM3-N & MoWTupan B Brioka 3a oTrmexgade Ha
pacTeHWATa U ce saxpaHea c 24-34VDC or nupewuHata BopaHa Bepura.
B & or uewTpoBeweH TN C NOCTORHHOTOKOR OBMraTen, paboTell npw
12VDC. MabpaHoTo KOHCTPYKTUBHC peleHMe No3BONABA HA KOCMOHABTHTE
Bupzo  pga  samewsT  gedbexTuparmTe  BM3-M wrw BN c©
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M3CNEABAHE HA ENEKTOMATHUTHOTO UM3NTbYBAHE HA
MWKPOMNPOLIECOPHA CUCTEMA C KOCMMUYECKO NPEAHA3HAYEHUE

Npamatukos . A., LlkesoB P. T.

HMHecmumym 3a kocMmudecku uscnedeaHus — BAH
1000 Cocgpus, yn. "Mockoecka” 6

EnekmpomazHumHa csemecmumocm (EMI), eucokoyecmomHu
uU3lNbY8aHUs!, ONMUMU3ayUsl Ha eMucuume,

ABcTpakT

B nacmoawama pabSoma e uscnedeaHo eNeKMPOMAaZHUMHOMO UIMTLY8aHE HAa MUKPOMpOUECOpHA
cucmemMa, npedHazHaveHa 3a cbop HA aHAND208U CU2HANU OM KOCMUYECKU U3IMEPUMENHU UHCMPYMEHMILL
MamepeHo e 06LWOMO ENEKMPOMAZHUIMHO U3MLYGaHEe HA KOMIMIMEKCa OM MUKDONPOUEcopeH U 3axpaHsawy Gnok
8L8 BUCOKOYECMOmHyama Yacm Ha cnekmspa om 300 MHz do 1 GHz. Mamepeanemo e nposedeHo 8 omKpumo
CLCMOAHUE Ha Gnokoeeme U MofyYyeHume cmolHocmu ca u3non3gaHu kamo 633osu 33 onMUMU3auuA Ha
obLomo enekmpoMazsHUMHD uansyaeade. Micnedeanu ca painuyHu cpedcmea 3a aHanu3 U onMmuMU3ayua Ha
npoGnemHume 3oHu. B xoda Ha uicnedeaHemo OAXa NOKAMU3UDAHU OCHOBHUME U3MOYHUUU C MOBULUEHD
uzmpyearHe. [okasano Ge, ye 3axpaHeawjusm Gnok 8 uaMepeaHus Ouana3oH HAMAE ChUECMEeeHU eMUCLL.
Mopadu moea Be onmMUMU3LUPaH caMo MuKponpouecopHuam Bnok. Pesynmamume om HacmorAwama paboma
Ca Yacm om cepus uscnedeaHun No OMMUMUIALUAMA Ha eneKkmpoMazHUMHOMO UMEYEaHEe Ha EMekmpoHHU
CUCMEMU € KOCMUYECKD MPUNOXEHUE.

OnucaHuwe Ha npoBnema

MukponpougcopHuTe BnokoBe ca 4YacT OT BCEKWM eOWH KOCMM4Yecku npubop.
Peanuiaaumata Ha KakBMTO M Oa ca M3MEpUTenHW npubopM B KOCMWYECKM YCNOBWMA €
HeBbamomHa Gea tax. OT gpyra cTpadHa Te ca MoAynW, Nonasawy Wupok Habop oT YecToTH,
HeobxoguMmK 3a yHKUMOHWpaHeTo WM. KomBuHaumAaTa oOT 4ectata MyNTUNNMKAUWA B
paanuyHu npubopu M HabopbT OT YecToTM BOAM A0 3a0bIDKUTENHWMA BbNpoc 3a
ENeKTPOMAarHUTHOTO MW3nbyBaHe OT KOHKpeTHaTa moAudMKauMa Ha MUKponpouecopHaTa
cUCTEMA WM HEeWHaTa EeneKTPOMArHWTHAa CbBMecTMMOCT. OCHOBHMAT BbLMPOC & HEeNHOTO
Bb3NeNCTBME KAKTO BbpXY KOMMNOHEHTUTE Ha obBcnyBaHUAT Npubop, Taka u OTPaXEHWMETO W
Bbpxy paboTata Ha KOMNNeKca OT HaydHa anapaTtypa Ha bopoa Ha KOCMWMYECKWA anapar.
EouH OT OCHOBHUTE NOAXOOW KbM NpoGneMa e pasfgenaHeTo My Ha TPWU YAcTU — KOMMKThPHA
CUMYNauWA Ha enekTpoMarHuTHuTe emucun [1], [2] v ap., peanwaauua Ha moayna [3] w»
nocnegealwa onTUMM3aUuWa B peandHd ycnosuAa. Hawwat onut [4], [5] B M3cTpeneaHeTo Ha
KOCMMYECKW M3MEPUTENHW MHCTPYMEHTM HWU MO3BONABA Oa KaXeM, Y& € 3aAbMKWTenHo aa
MMa Hakonko 0a30BM BapuaHTa Ha anapaTypata Ha HUMBO TEXHOMOMMYeH ek3emnnsap,
NO3BONABALUKM NOCTUra ETO HA pPeanHUTe TEXHMYECKW M3WCKBAHWA KbM HeR [B], [7].
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Lyman-alpha Detector Designed for Rocket
Measurements of the Direct Solar Radiation at
121.5 nm
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Abstract. Rocket measurements of the direct Lyman-alpha radiation penetrat-
ing in the atmosphere were planned during the HotFay I rocket experiment, June
2006, Project ASLAF (Attenuation of the Solar Lyman-Alpha Flux), Andaya
Rocket Range (ARR), Norway. The basic goal of ASLAF project was the study
of the processes in the summer mesosphere and thermosphere Cops to 11O B, an
high latitudes using the Lyvman-alpha measurements. The resonance transition
?P-*5 of the atomic hydrogen (Lyman-alpha emission) is the strongest and most
conspicuous feature in the solar EUW spectrum. Due to the favorable circum-
stance. that the Lyman-alpha wavelength (1215 nm) coincides with a minimum
of the Oz absorption spectrum, the direct Lyman-alpha radiation penetrates well
in the mesosphere. The Lyman-alpha radiation is the basic agent of the NO
molecules ionization., thus generating the ionospheric D-laver, and of the water
vapour photolysis, being one of the main HeO loss processes.

The Lyman-alpha radiation wransfer depends on the resonance scattering from
the hydrogen atoms in the atmosphere and on the Oz absorption.  Since the
Lyman-alpha extinction in the atmosphere 15 a measure for the column density
of the oxygen molecules, the atmospheric temperatmure profile can be calculated
thereof.
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W3CNEOQBAHE HA BNMIUAHWETO HA MUKPOIMNPOLECOPHU NEPU®EPHU
YCTPOUCTBA BbPXY ENEKTPOMArHUTHOTO U3NMBYBAHE HA
KOCMWYECKW NPUBOP

Pymen Wkesoe, NaenuH MpamaTukoe

HHcmumym 3a KocMuYecku uscnedeaHus — BAH,
1000 Cogpus, yn. "Mockoecka™ 6

Knwyosu dymu: Kocmuyecku npuBopu, enexkmpoMazHUumHa ChbeMEecmUMOocT, paduoYecmom-Hu
CMYLLEHUSR

Abcmepaxm:

H3cnedeaHo e enuAHUemo Ha uHmepghelicHume ycmpolcmea ewpxy obwama enekmpo-MazHUMmHa
CEEMECIMUMOCITI H3 Ha3eMeH 8apuUaHm Ha KkocMuYyecku npubop. Mameperu ca aMmnnumydume Ha uankYeaHume
PaduoYecmomHyL CMYLEeHUA &8 OMEeopeHo ChLCMOoAHUe Ha omdenHume Modynu, 3axpaHeHu Om emopuyYHUA
U3MOYHUK HA 3axpaneane. Hanpasenume u3MepeaHus ca € NbAHO chomeem-cmeue ¢ npouedypume,
U3UCKeaHUAMa U cmandapmume 3a nposexdaHe Ha UIMepeaHUd Ha efexmpo-MazHUMAKa CLEMECTIUMOCITI Ha
KOCMUYECKU EMeKmMpPoHHU  U3MepumenHu uHcmpymenmu. Kamo 0aza 3a uscnedsadHemo ca U3NON3saHu
u3MepeHUme pPaduoYecMOmHU  CMYLUEHUA Ha MukponpouecopHus Onoxk © u3kmoYeHU uHmepgelcHu
ycmpolcmea. Bnok-cxemama Ha npubopa u pesynmamume om u3MepsaHuAma ca noKkalaHu a apapuveH eud.

SPACE INSTRUMENTS FULL ELECTROMAGNETIC INTERFERENCE
INVESTIGATION AFFECTED BY THE MICROPROCESSOR’S INTERFACES

Rumen Shkevov, Pavlin Gramatikov
Space Research Institute — BAS, 6 Moskovska Str. 1000 Sofia

Key words: space instruments, electromagnetic compatibility (EMC), radio-frequency interference
(RFI)

Abstract:

The influence of the microprocessor’s interfaces on the full electromagnetic compatibility (EMC) of the
ground wvarnant of the space instrument is investigated. Radio-frequency interference (RFI) amplitude is
measured on the open winng modules, powered from secondary power supply umit. The lead investigation is
conducted with an exact compliance with the specifications and space instruments standards documents for
EMC measurements. The measured (RFl) values of the microprocessor board without inferfaces are used as a
base for conclusions. The block diagram of the instrument and charts of the obtained results are shown.



http://www.space.bas.bg/astro/ses2006/Cd/A8.pdf

[20] Guineva V., Witt G., Gumbel J., Khaplanov M., Werner R., Hedin J., Neichev S., Kirov B., Bankov L.,
Gramatikov P., Tashev V., Popov M., Hauglund K., Hansen G., lIstad J., Wold H., Detector for Rocket
Measurements of the Direct Solar Lyman-Alpha Radiation, Third Scientific Conference with International
Participation ,Space, Ecology, Nanotechnology, Safety”, C., Space Research Institute, 27-29 June, 2007,
Varna, Bulgaria, p114-p119, Book of abstracts, p.58, ISSN 1313-3888.

http://www.space.bas.bg/BG/magasin/SES/PROCEEDINGS%20SENS%202007.pdf

SENS 2007
Third Scientific Conference with International Participation
SPACE, ECOLOGY, MANOTECHNOLOGY, SAFETY
27-29 June 2007, Varna, Bulgaria
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Abstract. The detector of solar Lyman-aipha radiation, manufactured in the Stara Zagora Depariment of the
Solar-Terrestrial Influences Laboratory (STIL)is designed for rocket measurements. Its basic part is an lonization camera,
fillgd in with NO. A 60 V power supply [s applied to the chamber. The produced photoslectric current from the sensor is
fed to a 2 channels ampiifier, providing analog signal.

The characlenstics of the |yman-alpha detector were studied. It passed successfully integration test in the
HotPay | payioad, test of the 4 channeis (2 data channeis and 2 additional ones for the temperature and power supply
monitering) after conneclion to the TM with external and infernal power, vibration and temperalure tests and the resuits
showed that the so-designed instrument could be used in rocket expenments to measure the Lyman-alpha flux.

From the measurements of the detector, the Lyman-alpha vertical profile can be oblained. The forthcoming
sclentific data analysis could include radiative transfer simuwiations, O densily, almospheric power and femperature
profiles refrieval as well as co-analysis with other parameters, measured al the same flime and study of the processes in
the examined region.

The detector design appertained to ASLAF project (ANenuation of the Solar Lyman-Alpha Flux), a scientific
cooperation between STIL-Buwl. Acad. Sei., Stara Zagora Depantment and the Almospheric Physics Group at the
Depariment of Meteorclogy (MISU), Stockhalm University, Sweden. The foint project was part of the rocket experiment
HotPay |, in the ALOMAR eARI Project, EU's 6th Framework Programme, Andeya Rocket Range, Andenes, Norway
(Project HP11_VeGi).

The project is partly financed by the National Science Fund, Buwigarian Ministry of Education and Science (Project
MNoMNZ-151505).

Intreduction. The Lyman-alpha (L,) radiation is of great importance of the atmosphere. It influences
all the processes in the mesosphere and near the mesopause. The object of this paper is to describe an
instrument, the Lyman-alpha detector (ASLAF) designed for measurements of the direct L. radiation
penetrating in the atmosphere, during the HotPay | experiment. The HotPay project is a part of the ALOMAR
(Arctic Lidar Observatory for Middle Atmosphere Research) eARI Project of Andeya Rocket Range (ARR),
Andenes, Norway, through EU's 6" Framework Programme. Two rocket launches have been envisaged:
HotPay | and II. Studies of the middle atmosphere in the 60 — 110 km altitude range (HotPay 1) and of the
ionosphere and the aurora up to 300 km height (HotPay Il) have been planned. A number of projects have
been approved for the two rocket launches. The project ASLAF (Attenuation of the Solar Lyman-Alpha Flux)
was one of these projects. It has been approved for the summer launch HotPay | in 2006. ASLAF was a joint
project, based on the scientific cooperation between the Solar-Terrestrial Influences Laboratory (STIL),
Bulgarian Academy of Sciences, Stara Zagora Department and the Atmospheric Physics Group at the
Department of Meteorology (MISU), Stockholm University, Sweden.
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INVESTIGATION OF ON-BOARD SPACE-BASED INTELLIGENT SYSTEMS
ELECTROMAGNETIC EMISSION

Rumen Shkevov, Pavlin Gramatikov

Space Research Institute - Bulgarian Academy of Sciences
e-mail: shkevov@space bas.bg, pgramatikov@space bas.bg

Keywords: space electronic systems, ekcbunagneo:omwnb&y(EMC} ndao-hquencymmf«ence
(RFI), electromagnetc interference (EMI), intelligent system, microprocessor unit, elec gnetic

Abstract: The electromagnetic emission of an intelligent onboard space-based system is investigated for
the Iater optimization of the developed unit. Leading measurement is performed in different work conditions of the
system. Analyss of the system’s applicability in space condidons in conformily with intemational standards of

, radio-frequency interference and electromagnetic compatibility onboard large space
structures is modo Graphs ofmomusund amplitudes of electromagnetic disturbances and their differences in
several work regimes are shown.

Busepenne

Obexrer 4a Macneasase B Macromwara pabora ca enexTpoMarHMTHOTO nanvusawe (EMI),
enexTpOMarHMTHarTa chemectmmoct (EMC) » paguovectotHute cmywenns (RFI) Ha uerenwesTHH
Bopaoen cucremu © kocmusecxo Basupare. ViamepsanuaTa xa (EMC) u (RFI1) morar aa ce wasspwar
cnopen metoauTe u cradpaprure [1+4]. TeopuATa, METOAMKUTE K MHCTPYMEHTHTE HPe3 KOWTO ce
pewasar npobneM Ha GNEKTPOMArHHTHATE CHEMACTHMOCT Ca nanaxexy 8 [5). OnTumuaaumaTa npu
NPOEKTMPAHE HA TONONOMATA KA ENEXPOMMM MOAYMM @ noapobho pasrnenana i [8.7). OcobenocTute
HA ENEXTPOHHK MHCTDYMEHTH C 38POKOCMMHECKD NpUnoweHne U Texsute EMC u EMI npn mwmraums
Ha peanex Bopgoen koMmnnexc ca onucaxm 8 [8). EgHa pabora ¢ npaxtiyHa HacoweHocT, obcexaawa
8 KOMNEXCeH acnexT npobnemuTe NPK AN3aRHa HA CNOXHM MHTENWIEHTHK aHANOro-UWdPOoBK CHCTEMM
@ [9]. Harpynasuar onuT B peanv3auma Ha xocMuveck npubopu [10] nokala, Yo MICNeABaHETO Ha
EMC. EMI u RFI @ npenopuuMrenio Qa €O 2anOMMe Ma no-pased eran - naboparopes wnu
TexHonormyeH obpasey.
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THE EXPERIMENT ON ELECTRIC FIELDS MEASUREMENT IN A BROAD BAND
“AMEF-WB/IESP-3R” AND ELECTROMAGNETIC WAVE ANALIZER “ELMAVAN"
FOR "RESONANCE” PROJECT
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Abstract: This article describes two sclentific instruments for measuring eleciric and magnetic fields
from the board of 4 high apogee satellites in the RESONANCE project. They are the experiment of eleciric fields
measurement in a broad band AMEF-WBAESP-3R and the electromagnetic wave analyzer ELMAVAN. There are
represented all basic paramelers of the devices, their scientific lasks, the proposed solutions for the main hubs
and Blocks and a prolocol of the lests and a joint calibration of both devices.

The structure of the “wave complex” in the RESONANCE project

To solve scientific problems in project RESOMANCE for measurement of electric and
magnetic fields on board of satellites is developed "wave complex” composed of:

» Device AMEF-WB/IESP-3R and electric field sensors operating in a wide frequency range
0-1MHz

« Electromagnetic wave analyzer ELMAVAN for the 3D measurements of the electric and
magnetic field fluctuations in the frequency range 10 Hz - 20 kHz

» Device High Frequency Analizer HFA for measurements of fluctuations of electric and
magnetic fields in the frequency range of 10 kHz - 1 MHz;

+ Magnetic field sensors in the relevant frequency bands;

This report discusses the first two units and their interconnections.

Scientific objectives of the "wave complex” in the RESONANCE project

Studies of the auroral zone of the magnetosphere at heights of 1-2 terrestrial radii and above
have already been conducted by different probes including 53-3, DE-1, VIKING, FAST and
INTERBALL-2. Determination of acceleration region location has become one of the most interesting
results of these studies. On the basis of the required data, the authors decided the acceleration region
was situated near the probe i.e., at heights of 1-3 terrestrial radii. Analysis of the distribution function
of electrons and ions shows that at these heights the upward electric field accelerates descending
electrons and ascending ions [1]. Article [2] informs about measurements of a quasistatic longitudinal
electric field with significant amplitude. Its existence is interpreted by the authors in terms of large-
scale accelerating structures. Small-scale electrostatic structures, solitons and double layers are
described in articles [3,4]. The majority of wave and small-scale sftructures measurements were
interpreted as electrostatic, however, in some cases the authors come to a conclusion about existence
of electromagnetic waves in the auroral zone that may appear as a result of interaction between
waves and particles[5,6]. Studies performed by the probes 53-3 and VIKING in the region of low
frequencies were insufficient due to absence of measurements or a limited sensitivity of magnetic
sensors in the frequency range of 0.1+10 Hz. For example, the inductive antenna used in the VIKING
mission was designed principally for measurements in the range of tens of kHz.
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Kmiowosu dymu: MexdyHapodHama KOCMUYECKS CMEHUUR, CEPBLXSOMEMU KOCMUYECKU USKYCMEEeHU
obexmu,damyuk Ha nomenyuana (T u AM2), cAbHYesa U 260MEZHUMHE BKMUSHOCM

Peswome: Obcmanoskama & Gnusocm 0o cephxannemMu KOCMUYECKU U3KycmeeHu oBexmu, kakeamo e
MewdynapodHama KOCMUYECKS CMAEHLUUA, € 806 OWE HEO0CMAambYHO usyyer. 38 KoMnexcHomo O uscnedeare
& npedHasHayeH excrnepumenmbsm OBCTAHOBKA (TThpeu eman), Koumo & MOHMUPEH HE NOBLOXHOCIIMAE HA
3APA (pyckus ceamenm Ha MKC). MpuGopsm AN & npedrasnaveH 3a uscnedeane va sapexdanema Ha Pyckua
ceameHm Ha MKC. fsa udenmuqnu npubopa QN7 w AM2) ca wacm om npubopHUus cbomae Ha Gnoxoeeme
MNnasmeroswnnos kommnexe 1, 2 (TIBKT u MBKZ2). Mpedsudero e da Gwude uscnedeans OunaAMUKaME Ha
nomeHyuans @ 338UCUMOCT OM CbHYEEaMa U 280ME2HUMHAME akmueHoCm, JelHOCMMa HE KOCMOHaemuUme,
ocofeHo No epeme Ha pabomama UM HE NOELOXHOCITIME HE CMAaHUUAMa, Kopexkyuume Ha opBumamsa Ha MKC u
CHAYBAHEMO U PEIKEYSAHEMO HE KOCMUYECKUme kopabu ¢ MKC.

DEVICE FOR MEASUREMENT OF SPACEKRAFT POTENTIAL OF ISS -
EQUIPMENT AND FIRST RESULTS
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Abstract: The situation around big space objects such as the Infernational Space Station (155) is not yet
fully siudied. “OBSTANOVKA® (first stage) equipment is designed for complex investigation of this environment. It
is mounted on the Russian segment *ZARYA". The DP device is inlended lo measure the charging of the Russian
segment of ISS. There are wo identical devices (DP1 and DPZ) which are part of the plasma-wave complexes 1
and 2 (PWCT and PWC2). It is intended to study the polential dynamics depending on the solar and geomagnelic
activity, the activity of the astronauts, especially during their work oufside the station, 1SS orbit corrections and
docking and undocking of spacecrafis to the IS5
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BTOPUYHH EJJEKTPO3AXPAHBAIIHW U3TOYHHUIIH U
CUCTEMMH HA BE3IMIWJIOTHHU JIETATEJIHA AITAPATH
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SECONDARY POWER SOURSES AND SISTEMS FOR
UNMANNED AERIAL VEHICLES
Gramaftikov P., P. Gezov, G. Sotirov, B. Boichev

As an official part of the boarding facilities of UAVs are considered sources of
individual electrical distribution systems: primary power supply, communication, radar,
navigation, main engine, power steering, efc. Scientific and military equipment (or
pavicad) and the office of the UAVs are considered as an object of power and EMC
negative impact of the SPS, but also as a source of scientific, militay and business

information fields. The object of this work is only UAV te 300 ke.

keywords: secondarv power sources; secondary power supplies; switching power supply
design; distributed power; electrical power; power cables; power systems; primary
power supplies; power supply efficiency; power-by-wire aircraft; power system control;
flight control; aerespace control.

Cnucwi Ha ChKPAEHIAma.

EA - bopona anapamypa

BBC - fieznunomua eb3dyViuna cucmema.

bJ14 - Gesnunomen remamenen anapan.

BCHY - bopona cucmema 3a HA8UZayuA 1 YNpaaierue.

BEH - smopuven erexmpozaxpansawy uzmounux, SPS - secondary power supply.
BEC - emopuuna 3axpansawa cucmema (secondary power system).

I'CM - zopuso-cmasounu mamepuani.

EMC - enekmponaznumua ceemecmumocm ( electromagnetic compatibility).
KILT - koegpuyguenm na nonesno deticmeue.

TTEC - nvpsuuna entexmpo3axpaneaiya cucmemd.

GPS - znobanna cucmema 3a ROFUYUOHUPAHE,

hp - koncka cuna.

UAV - unmamned aerial vehicle.
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System onboard power of amateur complex satellite ., BRTKS-S¢

Presented a system for secondary power supply of the satellite with amateur repeater
Jrequency retlansatsiva 28, 144 and 432 MHz. The sartellite's orbit about 1000 bm above the
Earth's surface and has a double application: civil and military. Under review are secondary
current supply for transmitter and secondary power supply svstem for radie and management
scheme.

kevwords: secondary power sources; secondary power supplies; switching power supply design;
distributed power; electrical power; power systems; primary power supplies;, power supply
efficiency; power system control; aerospace control.

EA - bopdna anaparnipa.

EKA - 6opdna xocmuyecka anapamyvpa.

EM - bopona mpexca.

BEH - emopuen erexmposaxpaneaiy usmossux (secondary power supply),
BEC - smopudna elexmpozaxpansaua cucmeMda (Ssecondary power system),
EMC - erexmponasnumua cesvecmumocm (electromagnetic campatibility).
KA - kocvunecku anapam.

KOA - xocmuxecnu opbumaien anapan.

KILT - xeeuyuenm na noresuo deticmeue.

HEC - nvpeunna e1exmposaiparsaiia clcmemda.

1. YBOO

B ToBa m3710%eHIe DopIHATA KocMITdecKa anapaTypa (BKA) ce pasrnexia
KaTo amapaTrypa 3a Hay4dHH H cayxe0HH nemn, paboTema Ha Oopna Ha
kocmmdeckn amapat (KA). BKA ce kmacudumupa (oT INelHa To4YKa Ha
IpeIHA3HAYSHHIETO CII) 3a: JICTAHIIIIOHHO H3CIeIBaHe Ha 3eMATa H IITaHeTITe,
KOCMHYecKa (pH3IKA, KOCMHYeCKH OHOTeXHOIOTII, KOCMHYecKa acTPOHOMIIA,
CnopHueBo-3eMHa ¢m3nka 1 1gp. ITomskora BKA 1Mma KOMOIHHpaHO
MPITOKEHIe: HAYIHO, cIy:KedHO 1 BoeHHO. BKA ca I3TOYHIK Ha Hay4Ha I
cnyxeOHa HHpopmanu#A, a crnpamo BEC ce pasrnexaar kato o0ekT Ha
3axpaHBaHe H 00ekT Ha EMC [3] [4] [5]. KaTo ciyxkedHa dacT oT BKA 3a enns
KocMHYecKH opbutameH amapar (KOA) ce pasrneskgaT — CclIeIHHTe
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Abstract:

This work contains information on the European Satellite-Based Augmentation System that provides regional
satellite-based augmentation services. This report presents an overview of the EGNOS, its main functions and
advantages, composition and parameters, and the investigation of the state of EGNOS Approach with Vertical guidance.

Keywords: Satellite-Based Augmentation System, European Geostationary Navigation Overlay Service,
European Satellite Services Provider, Approach Procedure with Vertical Guidance, Integrity Event,

Availability, Continuity Risk, Accuracy

1. Introduction

The Global Positioning System 1s a space-based
satellite navigation system that provides location and
time information in all weather conditions, anywhere
on or near the Earth where there is an unobstructed
line of sight to four or more GPS satellites. [1] [2]

The accuracy and confidence level of the
information obtained from an independent GNSS
(Global Navigation Satellite System) does not satisfy
the high level of reliability necessary for the
determunation of the user location. Therefore, wide-
area differential systems SBAS (Space Based
Augmentation System) are used to improve the
accuracy m determining the coordinates of the objects.

Currently fully functional SBAS are:

EGNOS (European Geostationary Navigation
Overlay Service), operated by the European Space
Agency:

WAAS (Wide Area Augmentation System),
operated by the United States Federal Awiation
Admunistration:

MSAS (Multi-functional Satellite Augmentation
System), proposed by Japan.

SBAS in the process of development are:

GAGAN (GPS Aided Geo Augmented
Navigation), operationalized by India;

SDCM (System for Differential Correction and

Monitoring), proposed by Russia;
WAGE (Wide Area GPS Enhancement), operated
by the United States Department of Defense for use by

mulitary and authorized receivers;

CWAAS (Canadian Wide Area Augmentation
System):

SNAS (Satellite Navigation Augmentation

System), proposed by China;
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Peamse:

B sacToAnnss TPV ¢ WEIOESHS SETOPCES cRCOCHHMOHTANHAE PaspaidoTxa Ha OhPBHSCH SECKTPO

srrvoaaik {[IEH) 3a Sexmanores netarencs anapat (BJTA) ¢ Termo no 6 bz PazpaloresoTo ¢XeMB0 H KOHCTPVETHEED
PELUNHEE € HENMATEIHO W MROSCPeHD B YCIOERATA HA DONeTH # excrnoaranmd B3 BILA. NpofnessT ¢ o0 EaBeTo Ha
MNEH-TA (rescparop-akyMynaTtop) ¢ peiel o npeicscHae Ha agropa Ocs saryfa sa Teroo 54 OxXiassana
CHCTEMA, BATO Npo0GpasyEaTenar ¢ OCTIENH BRE BRTTVINHEE N0ToR Ha BETH0TG. [TpofinessT ¢ peneH oT apTopime &
CTAOMNHEAIHE HA SMEIHEE HI00SH TOK OpE JHANSG0H H3 HIMCHOHHG HA HANPOECHBCTO HA &4 KICTRH THTHESO-
nomnsepHA aKysyaTopra Gavepas (o1 108 WV go 174 V), poraro ex0asoTe Tpenfeisio HecTalinHe  HanpeseHAe o2
wasmesd o1 13 Vac 3o 100 Vac (e npa pEseHeHHe Ha 000POTHTE HA NEECETERA OT MPEseH 00 40 mMeaeH fopeas or
12 3o 7500 remin—1). Coen sapesnase #Ba axysioaTopa [TEH-TA asTosmaTHHHO0 NPeMHEEELS OT peSind Hi
CTA0MNHEAIHA HA TOE KEAM PESHL CTAMATIEINN B HanpeEcHie, KaTo Teid MpoiecH of ENTVAMIEHDAT 38 HYEIHTE HA
NpeOnoEeTHATE roToRss Ha BILA.

K JLVNIEC A T LENUTIURCRAR EIERTEN Y RGN R RIER, PRI RO M SRR ERAETACARITT,
& T S ME, IThfREII &) ToVEYR [IEn il Pt e
ERTMIARAC, MORTENET Mol PR AT U R Pl T T S AR

BETA 10 HAKMNIED KanosarE. Hoommom sanpescamne
i ETOPHMHHETE  COCETPOSEXPAHBANIN  HSTOSHHLTN

O e — — a (BEH) ¢ nocTosHHD WM [POMCHIMBO o OOHKHOBCHO
& S S u (BBCY mos e e cbe croiioct or 1 WV ao 1| EV. Oceoxama 3anaqsa
= ca ;v.alu:aa - JCIOEEET  ER ma BEHM £ na ananmHpa napaseTpeTe BL MLPEATHITE
- e . m crayRa cnckrposaxpasena  cacresa ([EC) g0 ayvssmwre
HENPHEMIHE PHCKE NPH OSACTENS Bl THIOTHPIHA TEApACTR, ucnr_-,-pazuuh nopuankn  pafor Ha
aspamiA. C BILA moee aa co paspomaeaT samadm ia Bopanara amaparypa (BA) [1].

J:Errrnr[md:mpalu'm EATo. [H-TOYHA [MPHEPLIKA HA -
KOCMHYECKH M HAICMHH  KEPTH; DOMYyHIBIHE  Ha 2. Kaacmguucaiges ua E/IA » [IEH

1. Bheeacnne

meTaiime  ModpmecHNA Ha  3cMEM yuacTeam 3]
Hapseimocrra i pecyposT Ha GopaHoTo obopryiasaHe
TpEdEa 1A & VIOEMCTBOPHTENHA 38 CPABHHTEIRD
KPATEOTG Epesme Ha noueT (B knaca #a BILA ao 300 ke,
o obussoBcHD © 30 24 waca). Jarosa mpu B/IA #e ¢
aKTyANHA =~ GOPIHATA  PoIcPBALME HA  EAEKTPO-
AXPAHEAIATE CHCTCMA, HO OO HIMCHBA TOJIHMO
OTHOLICHHC HA HWINOJHATA MONIHOCT Kb TCrOoTo |
mpcor KIUJJ. B mnaca sa sMmyaicHATe  cncETpo-
saxpassag wrroaangn (HEH) :a BILA no 300 kg co
paboTH ofHKHOBSHO © HIXOMHD MOMBOCT SEcTH or

Itepeara snackdmeanma wa B/IA B passarme Ha
TOBA  HAMGECHHC © COOPSA  [PHIECHHCTOS

IMPARARHCKD B BocHHO. Bropam snachgeocumm e
coopea Ternore #a BIIA, xoeTo ¢ oopepensmo 3a
obmara soagaoct Ha [TEC (radin. 1)« [2].

Cuepesenanme BILA yonoBmo oc pasaensT Ha
HAROIIRO Eaca B zasncasoct ot [1]:

_ O A Macar MUKpo - (= 5 kg), s -
(= 200 k), sovms - (<= 1000 kg), samca (> 1000 ke) n
CYTICPMAKCH - ACCCTEN TOHOES,

— IMNpomsmsrmensocTTa #a moaer: go o 1 b or
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[28] Toues A., M. TpamaTtuKos, M3non3saHe Ha reopusnyHK NepTypbauum B KOHPANKTHATA 30Ha OKOJO-
3eMHO KOCMWYECKO mnpocTpaHcTBo, HObuneliHa HaydyHa KoHdepeHuma ,100 roauHM aBMALMOHHO
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HIMOJI3BAHE HA TEO®H3IWYHH NEPTYPBAIIHH B
KOHOJIUKTHATA 30HA "OKOJTO3EMHO KOCMHYECKO
MPOCTPAHCTBO®

JedH rovYeB rovYeés, NasjiHH aTaHacoB rpamﬂ'rmcon

THE USE OF GEOPHYSICAL PERTURBATIONS IN THE
*SPACE VICINITY OF THE EARTH® CONFLICT ZONE

devan gotchev gotchev, pavlin atanasov gramatikov

Abstract: In the paper are presented some commenis on possible applicarions of space
physics ' phenomena for influencing the development of a military-sfraregic confiontanion. The
natural or confrelled acrivating af inferconnected geophysical processes " elements and
cyeles are used. The local and temporary changes in the emvironment act as o camouflage
naise or inkibits the weapons” systems performance. The relation “costs-obsowntty-efficiency ™
is in the focus of artenfion. A brigf discussion is made about the fiiture regulation of the use of
based- on-new-principles forms for influencing the space of conflict s development.

Keyv words: conflict, nmergefics, perturbations, space

EnmH OT 0CHOBHHTE BBIPOCH HA CHBPEMEHHATA HAYKA ¢ ,. 3410 HAINIHAT CBAT ¢
Takbs?”. Hanocneaek of OTKPHBAT BPB3KH MEHKIY NPHPOIHH KOHCTAHTH, KOHTO
HEFABHCHMO OT CTPAHHATA CH OIaronpHaTHoCT 38 YOBEYECTEOTO, O0ACHABAT
CEIISCTBYBAHETO B PATITHUHH MAallaln HA CIIOMHN CTPYKTYPH (Talak THIHH
CTPYIBEAHHA, BETPOBE H TCUeHMA, BHpycH). DopMupaHeTo HA , ABPBEO HA
EBOMIOIHATA™ ¢ 3apajn HEMHHEHHOTO HAPACTBAHE C© BPEMETO Ha
HIMEHYHEOCTTA MY (CKOPOCT H KoMIekcHOCT). PeanHoro napaneiso
CEIISCTBYBAHE HA HEACPAPXHYHH CXEMH HA PASBHTHE Moke DI e nmopaan
KBAZHCHHIVIIHPHO B3aHMOIeHCTERS MEH LY YIPABIABALLH [EpaMeTpH.
MogenupaHeTo Ha KIHMaTa post-facium norsspiaiana JaHHUTE (FeOIorHaHH |
3a GHopasHooDpazne) 3a NOBTOPAEMOCT HA PAIHKATHH BHESAIIHH KpaTkoTpaiinn
BIPHBONOAO0HN H3IMCHEHHA B KIHMATA B NOIAPHHTE B NPEXOIHATE ODNacTH .
Tosa 6H 0OACHIIO HAKOH OT PE3KHTEe DHONOMHUHHE H UHEWITHIAUHOHHH
nposedd. CHopHOCTTa HA KOMCHTHPAHATA HM KBA3H-TIIEPHOIHYHOCT
HANOCHCIBE CF YCIOKHABA OT OTKPHTHA, NPEANOIATANH: CRIISCTEYVBAHETO HA:
BIMAHKA OT €ISMEHTH HA MERIVIBCIIHATA H MCHUIYTATAKTHYHA CPena; 38e3/1a-
CIMBETHHE HA COLHUETO; ¥aap OT ACTEpoRl HIH MPABHTALHOHHO BIHAHHE HA
MHIPHPAL UAHETOHI, KOHTO BHESANHO NPOMEHAT CKOPOCTTA H 0CTa HA
FEMHOTO BEPTEHE; HENHHeHHO 00y CI0BCHHTE BAPHALIMH HA CIBHYCBATA
AKTHBHOCT, YHATO (hpakTansa pasMepHocT ¢ MHPOPMATHEHA HE CAMO 33
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MNaenuxs MNpamarueoBs

HMHCMUMTN 38 KOCMUMSCKD UECMSOESaHLA & MEMHON0e — BENEameys SHE0euUR HE HEVRINTIS
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Knrowoay dymu: BEmMopavHy GAMONHULL 28 FEXDEHESHE, MOOSHTIUDAHE M8 MTAWOSU LANONHULL 38
ERNDEHEEHE, BGREMTILERDCT! HE ENeXMPOEEXNEHESLINTIE WRTIONHLILL, SMSRTMDOAENDEHEEMIL CLCUTTIENALL

Penome: MNpedomasens © GNEAMPOIEXPEHEAILE CUCMEBMS, KSMO HE0HLMES CXEMHL U CTDFMTIYDHY
[EHLUBHLA C8 USNUMEaHU U DeanUSLUPaHL k8 SMODUWHSTE SNeaMpOSSEDaHEaLHE CUNMEME HE MOCMUNECHLIA

Moy AMEF-WE™"

SECONDARY POWER SUPPLY SYSTEM
OF SPACE EQUIPMENT AMEF-WB"

Pawvlin Gramalikow

Space Research and Technology [nstiute — Bulgadan Academy of Sciences
e-mal: pgramatikovespace_bas_ bg

Keywords: secondary power suppies, SWlching power supply design, power supples afficency, power
SySiens.

Absiract: Presconfed power system have been tested and implemented schemes and siruciural sofutions
of secondary power supyy sysfem of space equipment  AMEF-WE"

BneeaeHne

E Gopoxara anapatypa, KORTO Chyed 33 cebuwpade Ha wadopMagus 33 paznvqHd
HOCMMHECEM NPpoUacHd 380bMEMTensH  yHELMOHENSH  anemeHT  C8  ABABST  ETOpHMYHWMTE
EMNEETRO3aXpaHBaWM  H3toqHMye  (BEWM) w  eToprudMTe  anedTpodaxpaHeaws cwoctemn  (BEC).
Hacromuero wanoweHne obxeaua NpoesKTHATA OSAHOCT, PEAMWM3EUMATA W HICNEOBAHMATA HA
mocsmu~ecEa BEC aa npubop (AMEF-WE®, yacT oT npoakt FeacHadc”, NpagHasHaYwaH 2a nacnegaaHe
Ha enskpoMarHiTHATE nonaTa @ B‘-BEIEHU.CEIT‘ETBHHTEI Ha8 B=MHW KM “YAacTHlW BbB BETpalHaTa
marduroctdepa Ha 3eMATE YPE3 MENON3EEHS HA BAWCORDSNOrEdHY CNeTHEYW. Pazpaborenoro cxamma
M KOHCTPYETWMEHO pewsHwe Ha BEC & wanureaHo w npoBepeHo 8 PyocwR B yCnoBWATE HA
cmayuanManpaHE J'IEEDFLEITUFMH, CEIMBCHDO KOCMHMYECKMTE CTAHOAPTH 283 ManMTEaHE W BKCnoaTtaunsA
HA KOCMW4ECES anapaTypda.

B npoekra .PeapHaHc® ce MINONIEsd Ch3IBEIgWE OT MHMEDOCETENATH, NPEOHEIHSYEHO 33
HMIXyHasaHa Ha MEII'HH'I'EIZI‘JEIFIE.TE[ HAa JeMETa. LLEJ'IH'[B HA MMCHMATA Ca HMaCnegeaHaeTo Ha. esdnouMeaTa
HE MErHUTHOTO NONE; NPLECTEHOEMOHWTE TOKOBE, MArHMTOCEpHMTE GYDH 1M NNSIMEHSETE QUHAMKKS.
Caranumeme we paboTAT No 00 B NPECHHalE O SNMITUYHA opGuta o1 500 ko= 28000 Em npa
Haenad 53.47. Paketata HocuTan ca npagsuHaa 0a Gwoe Soyuz-2-1b Fregal-M, a yarvpiTe cisTHUES
& BhamoH0 na Bugar macTpensqn npez 2019 roguHa [1].

Ha @ur. 1 & ganeH KeCMAHacKMAT anapaTt PeaoHadc”, © obwo Tarno 550 kg, or eowto 100 kg
ca 3a HayyHa anapartypa [4). Oee OpofARM CNETHALW We BuOar M3BSReHd Ha Cnayrando NoadpaHn
OpSMTH - TEKS HAPSYEHUTE MArHMTHOCHMHXPOHHN. MepuogbLT Ha BLPTEHE HE CNBETHUUMTE & okona & h
B NMbpearta haia Ha SKCNeprMEHTA CNETHUUMTE We Npam HaBaT npea aspopandaTta obnacrt wa
3emATa B npoTuesdhasa [4].
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Knrowoeu Oymu: BmopuvwHu usmoNHuyu 38 P . AP up HE KMONOSU UIMONHUYU 38
28XPaHEaHE, BMOPUNHU & P 0 cu 2 Lo om  Ha e P ne
uIMoNHLYU,

Pe. : 3a yo 0 +Ha IR Ha pakema
Gopdwu WHU  enexmp xp ] (BEC) HE KOCMUNECKU npu60p C8 pPeanusupaHy peduua

1 p . Mp € HOEO P ec 18 38 oapal HE NYCXOeUR Mox. ManonsesxHs
€ HOSA CXeMOMmexHUKa npu cm.p:’aanemo HE MOWHE 6L 8 HUCKOSONMOoe
PEXUM, C YBST BUCOKS HAAeXAHOCT. M3CNedsaHD & MEeXHUNECKO P 28 Ha KINA e pexusm Ha

Manxu cusHanu e cxema Flyback.

SECONDARY POWER SUPPLY SYSTEM OF SPACE
EQUIPMENT ,,ASLAV*

Pavlin Gramatikov, Veneta Guineva

Space Research and Technology Institute — Bulganan Academy of Sciences
e-mal: pgramatikovéspace._bas.bg

Keywords: secondary power sources; swiiching power supply design; secondary power supply systems:;
power supply efficiency.

Abstract: To meet the technical requirements of the Ewropean carrier rocket to onboard secondary

sy (SPS) sp Instruments the number of copyrights decisions were adopted. It Is taken a new

sokmonmrheckcuﬂrommekmshcmem It s used a new schematic decision when connecting powerful

high voftage integrated chrcults In low vollage mode, with a goal of high refiability. It is studled a technical solution
to increase the efficlency in the mode of smal signals in the Flyback circull.

Bwneseneuune

MpuBopsT _ASLAF” o1 npoexra lNMotok Ha abcomoTHara La paawaums”™, e npegHasHaqes 3a
MaMepease U MAcNensaHe Ha NpPRKaTa cnbHYesa La pagvaums. Pe30HaHCHURT Npexo Ha atomMapHns
soaopon (NammanoBcko anda-wansyeane) @ ocobeHOCT Ha CMABLHYeBWS CNexThp B Aanedysara
ynrpasuonetosa obnacr. Toea wmank4BaHe Ce NOMbE OT KMCNOpoaa 8 armocdepara v karo ce
cneaw Herosoto orcnabBaHe mMoxe Oa C8 MIYMCNKM NNBTHOCTTa M Temneparypara #a 02 [2).
MpoekTet HotPay” e yacTt or npoexta ALOMAR eARI, or Vi-ta pamkoea nporpama Ha Esponencans
Chi02 338 HAYYHM WMACNEABAHWRA, TEXHONOIMYHO PAa3BUMTHE W OEMOHCTPAUMOHHM aesHocTH, Andoya
Rocket Range (ARR), Ardenes, Norway. B pamevTe Ha TO23M NPOEXT ce ochulecressa paspaboTka Ha
npwbopa _ASLAF" 8 UC3N-BAH, ®wnmwan Crapa 3aropa u Mpynara no Atmvocdepsa @uamka Ha
Ddunwuana no Mereoponorun Ha YHmeepcurara 8 Croxxonm (MISU).

EnexTtposaxpadeaHero Ha npwbopa ASLAF® ce peanuampa oT aBe cuBmecTHo pabortewm
CUCTEMW: NMBPBEMYHATa enekTpozaxpadsawa cwctema (MEC) w sTopwyHaTa enekrposzaxpaqHsalya
cucrema (BEC). MNEC Ha paxkerara CbabpKa akymynatopHa Garepus, NeperyHN  MMNYNcHW
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EJEKTPFOHHO Y TIPABJIEHHE HA MOTOP-TEHEPATOPH 3A BEZMNH.JIOTHH
JETATEJIHH AINNAPATH

ELECTRONIC CONTROL OF MOTOR-GENERATOES FOF. UNMANNED AERIAL VEHICLES

ra. ac. a-p k. [ananm Dpasaresen, . xop. npode arm s [lerwp Neuon
HucraryT 3a socsnrecks n3cnepname 8 Texnonorss - burraposs amapesna ma maykeme
peramatkowEspace.bas. be: directonEspace bas. be

Abswract: The smali elecric ammanned asrial vehicler (LIAF) have the advansegas of Tow hear and aceushic sigmanmes, bur have limaned
JTighr endiwrance. The objecrive gf sz wark is so show she faqsibiliny of combming an inrermal combusion emgime amd &lecTic
maror o obamin a hybrid-slecric UAF wihach will pronade high fight endurance copebifin. dnalyred and described are a functonal
circwirs gf @ primary @lecwic power upply SyIvem im Srarrer and gemerarar maode wrion. The srnciire and modis aperandi af @
primmy elactic povwer supply ysrem for UAF: har besn amafised. i camclusiom, the enginsaring achisvemenrs af the primary elsctric
povwer sugply sysrem are fsned.

Keywords: PRIMARY ELECTRIC POWER SLPPLY STSTEM, SECONDART POWER SUPPLY STSTEM, HYBRID-ELECTRIC, UAF

1. ¥eoo

Enmm rencparop © nocrosnems saormema (FTIM) some na Guae
EEICUIERAN B E3TO CTATCR IS8 JnMraTes o mnTpemne ropene (B,
AKD B DpOLSG 153 CTAPTHPEDE OCHIYPHABD JOCTAETLSCH  BLPTRI
EEENT KL SEMMITESEN, 3 AEVMVCEITOPET My ohesmeuana
AOCTATLYUEND TOK. Fa CERCKTPOMISD YVIIPARNCHHE HA CKOPpOCTTaE Ha
BLPTEHE 153 MOTOP-rEHEpITORS B [HOKHM CTIPTHfHIBE MEKE 3 c
HEIONEED IOTen CICKTp<HIcE porysamap ma ckopocrma (ESC) =
amnratea © nocroamms sarmeme (OTIML  Yorpoiicmsoroe ESC
OIEREIEHD I P nOrIAECKn bmos (MEKponpouecoR); caEos
Bnox oy I mad OT  AEyMyEaTOpHaTs

i i cTenana Moty . [Ipeoopuusa ce
mormueckHaT oo AR FMA COCIENTE SRIHTHD OT IperpEnase,; o
KLCD Che H OT EIps o Tok. Tod ce saxpansa or
BROIBOT crafmnssarop ma manpe-
WEHEE. I'Ipm-upma oz ESC 33 pmua Bnog 6 COSTeHe 1A CEMIP Ha
efoporime (EFM) na JIED, samo ne mods namen o crabamenapar
RFM ma JBI n HIA CTE B HA CTER
ma JBI ce mpesmosna nnasno spactoane mx EPM or myna g
CTodimecy, mogroeaama = samnsane ma JBC. B mscrpoiicere ma
ESC oiukmonong aMa cofimycphs npor L TE
MpOEecHs By Ba crapTosns mposec | Skt mode) - Gep, Tonpo o
MOAmeH; CTOEISOCTHE N3 HVOSEITE B BRECHMATHATI MOIEOoCT N3
mmnrareas | Throitle moede); pesau ma cmpeucs na gnsramens

- BEIHUERMIKTHMIEH B peryanpoaka DelD0 94
BanpoKcHEC B2 faTepEETa, OpH EGSTE OF MR HE SnEraTens
(Cwt-off volzee); Tim na wcmonsane ma anararens (Cut-off mode)
— MEES FUTH TR B, =y T
(Timing} — ycramonsname na wrwoa =30 ° @ orpamuanase s
BENKCHMELIIEITS CTOSECT N ToEa 2 asnrarens (Curment lmyiting ).

oT nan

Pasrnesaa ce enexTpomen Gmox = xelpeamo  enCETEEOOCEn
=xpansane (EEXE3), noaxogum = BIIA © merae ao 25 er. @yns-
meomanmara cxessa ma EEXER — S5RC-500C-10 e sanena ma e 7.
Toii ce mooassa nope craprapane 2 JBET @ 3a aswosamramms
EAEACIANS 5 aKysMYIaTOpna Garepas n mpomeca na moaser, [ 1]

Sar b e B
Mt sty
et et 3 -

Bl

I = L

e § Lo T COeT M Cmaimspe- mpasssretes dios uo ESYET

122

Payrnesnamere Gookone ma SSRO-500C-10 soscrpysmmno ca
panoIGEERE B egna cyTies. Hasomear ce TR SCITouBEKa ma
CREKTPOCHEPTRA:  MoTop-rencparop (1 crapromn @ anapaen
acymynarop (2} » summen osnsiopzens mmousEe (3). Hauaa
HETIERE = 5 b KM RATO
{2) € moagmocT 252 W, yopamnemse (9], 42 Vo' CEPB MALImE i
(100, 108 %W e OTIM 3o cnsaasame wa nosesusa tara (11, 350 W,
Mpe prumo ann gpcrammomne craprapaoe ma JBC muwrsr ma
emepruaTa e (2-4-1) or Garepmata 2 33 saxpamsame  ma
moTopreseparapa; (2-4-5-7-9) @ Gopamrme cxesn =y, e 11
mammragns; (2-4+5-7-9) @ Gopamime cepno samsmmks 5 (2-4-5-113
sa ESC m canomere enckrpoanararens. B reneparopen pesmma
MOTOP-T T  mpE ofopora 1000 EPM
r:n:pnpnmwﬂl"r’ﬁf a mpr sakcEsa s ceorneree - 25 VAC

ez, 2 vy

wen e 3a ESNET

T sl

[Mpo mo-somens Gopamm saxpanmanns OF HENOTIBAT OTRERen
craprepen n mnpanimenen Gnok e 2 [1]. Mo serrepdesic B5232
O mpesanar  gamme sac EPM: IAPAOEN M PAOIpEICH TOK  1Ea
GATEPHATI; HAMPEEEHIE 33 OSPED MADIHEKHTE H CHCOTEMEH TOK 18
manpemenie. B xsemero SGEMNS-1004-01 ¢ nocmomare Terno
1,25 kg mpmn mxaogna manpexemss 5000 W, mnm ceomnomense
000 Wiks. Craprey T Hmox [ = Temn LB kg w
ne ce nomisa w2 Gopaa ma BIIA, a camo npe smaasame ma JIBI ma
JCMETE T OF CHLPERA ELM TRHTE $XU5H 152 MOTOf- TeRCPayopal.
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BTOPHYHA EJIEKTPOIAXPAHBANIA CHCTEMA HA BHAED 3AMOMHALIIO
YCTPOHCTBO OT BHIEQ COIEKTPOMETPHYEH KOMILIEKC

SECONDARY POWER SUPPLY SYSTEM OF VIDEOQ STORAGE DEVICE FROM VIDEO
SPECTROMETRIC COMPLEX

ro. 2. g-p nas [pasaarskon I, :rq;mq: a-p . Hegeos P, gou. a-p Terkon T
HucneryT 3a HECEN I - Brarapoes akngesnm s mEyEnTe
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EKevwerds: SECONDARY POWER SUPPLY SYSTEM. VIDED STORAGE DEVICE.
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HHCMUMmym 38 KDCAHUVE CHL LRCTSIRaHUA L MexHon0sin — Senespcyd sAedemUun HE HE YRLIme
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Knrowosy dyasu: BmopuWHy USMOWHULY 38 38XDEHESHE, MPOSKMUDSHE HE SNMOPUSNHL CLCTTEML 25
ERNDEHEEHE, SIENTILBHOCTTI HE EEKTTHINE ] M LTI L SNSRI AR CLACLITTASAALL.

Pezwome: Mpedcmasexs & eNSAMDOEEXPEHEAILE CLUCMEME, KEMD RE(HLUTE CHEMHL U CIMDYTTHDHL

OEUBHUA C8 USMATSSHY U DSSMELDaHL BhE SMOPLYWHETIS SNewmpOSasparssiyd cucmera e Desmeunomen
MemamansH anapam, cCaMonsmes mun ¢ meano do 7 kg w fedsusmod dGueameiT 38 2e08WREGaHE HE BLITHTONMO.

SECONDARY POWER SUPPLY SYSTEM FOR UNMANNED AIRCRAFT

Pawlin Gramatikow

Space Research and Technology insfiitute — Buiganan Academy of Sciences
e-mail: poramafivovilispace bas. bg

HKeywords: secondary power supplies, swifching power supply design, power supplies effficiency, power
SysiEms.

Abseract: A power supply system is presented and #s circw and structural solutions are tesied and
realised in the secondary power supply system of an unmanned aircraf.

Brxaegenwe

B GopoHata cnyxeisa v HaysHa anapatypa Ha enud DeanmnoTed natarensad anapar (BIA)
FJAOLMEUTENEH YHELMOHENSH anemEHT CB ABERBaT ETOPWYHHMTE BNeKTpOS<paHBaIM MITOHHMLA
(BEEK} w BTOpe4HMTE anexTpodaxpadHeaus cwctesms (BEC). Hacromweto wanosedws obxosawa
MPOBETHATA OeAHOCT, PEANM3aUWMATA W wacnageadwATa wa BEC aza BNA-S0. OpredHTuposbHHMTE
napameaTpy 3a NPOSKTHRAHEe HA DA3rNENaHMa No-qony eapuadT 2a BNA-B0 ca: ctaproea maca go 70
kg; nnadep m gewmraran go 19 kg; ropweo go 25 £ cvcresda 3a anexrpolaxcpaqdeass go 2.5 kg nonaado
Haroceapeaqe 0o 15 kg, cucTema 3a ynpasneqHwe go § kg.
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BTOPW4YHA ENEKTPO3AXPAHBALLA CUCTEMA 3A
MHOMOKAHANHA CNEKTPOMETPHYHA CUCTEMA ,,.CNEKTPOMETLP-256"

Masnux Mpamarueoce

T HHCMILATTYIN 38 KOCAMUSBCKL UACNE0SERHUR U MEXHON0EUL — BENEADCAE SKEO0SMUA HE HEYKLITE
e-mail: pgramatitovi@lspace.bas. bg

Knrowoey dymu: BmMopusHU U3MOYHULL 28 3aXDAKHSSHS, MOOSHTILDEHE HE MIOMOSU LAMONHULL 28
SENPEHEAHS, SMODUMHL  ENSMTDOSEXDAHESLE CUCTEMU, SOSKTUEHOCTT HE SRSKMPOSSEPaHSSLINTS
LEMOHHLLL,

Penome: [pedomasssa € aMOpUNHE  SNERMDOISNDSHESUS CLUOMEMS 35 MHOSONSHENHS
CIBKTDOMENNAHE cuCmeMs Cnermup-2567. TR docmass daswy & cresmpanes duanmasos 480 — 810 nm w e
paspabomss om ywenu om HKHM-BAH 3a nonrema & emopud SrNespcery socwoRaam. HinonaEans & Ha fopda Ha
MURGMLPaHa GEEWMaNHS CMAHLLA “MUp® & HayNHU SHCTEDUMEBHTY Rossye om 12 2odusy NpU QUCMAHLILIOHHL
urCRed8aHUR HE CNENMPATHOMG OMPAIAGEHE HE ECMBCMEEHY IEMHU [DOPMBULL U NPOOYIEMU &N DEIILMHL
CHUSLNHL U ¥UMUMAL MpOLSCy. PeanuaLunano 8 HOB0 DELLSHLE & CYEMAMS 38 0ADSHUVEEAHE HE NyCKDELR MW HE
cucmeMams. MINonIes cE HOED CHSMHO DEUEHUE 38 OEDEHUMBESHE HE OUHAMURSTS HE MOKE HE MOWEH
daueamen 38 omosnapaem. Manoniganu ca Powsr MOSFET mpaqsucmopy, © Wen sucord HademdHocn.
MpoysieHy C8 MEXHUNMECKL DEWEHLIA 35 NOSMUSESHE HE DENMUBHOCTINE & DEANUWHLY DESLMU & CXSME HE

Fiybach roHespmaop.

Secondary power supply system for
Multichannel Spectrometer System , Spectrum -256*

Pavlin Gramatikov'

1Space Research and Technology Instifute — Bulganan Academy of Sciences
e-mail: pgramafivovi@space has by

Keywords: secondary power sources; switching power supply design; secondary power supply sysfems;
power supply efficiency.

Abstract: Secondary power supply system for multbchannel spectrometer systerm{M55) “Spectrum-256
was presented. M55 delivers dafa in speciral range 480 — 810 nm. M55 was dewveloped by scientists from SR
BAS for the fight of the secomd Bulganan cosmonaut and was wsed on the hoard of manned orbifal stafion Mir” in
scientific expeniments for more than 12 years in remoie sensing of the spectral refiection of natural earth Fermations
and products of different physical and chemical processes. A new solution is realized in the scheme for imiting the
starfing cumenf of the M55, A new circwif design solufion is used fo §mif the current performance of & powerul
camera engine. Lised are Power MOSFET transistors in order fio high eiability. Technical soiutions are studied to
imerease the efficlency in different modes in the scheme of Flyback Comverter

Breegeque

CwrnacHo nporpama Jwnka®, [1] 8 mogyn Npupoga”, va Gopoa Ha opburansa cranuwa OC
JMap™ m no nporpamarta "Meopacyps” © MHOMIKEHAENHE CNEKTPOMaTPMYHa cucTama CnexTpomeTep-256”
(MCC) , ce OCLWECTEABAT HAYYHA BECNEQUMEHTH B 00NSCTTA HA AWCTAHWWOHHWTE WICNE0BEHWA HE
FeMATA, MIELPWBAHK HE TPH HUBE: NUNOTHRYEM NONET HA KOCMWHECKE opbuTa; aepathoTOCHMMKA OT
CAMONETHA NAbopaTopHA W HEAMEDBAHWA OT HAa3eMHa nabopartopuA. C MCC Cnextpometep-256° ca
HMICMNeQEaT CNEETRANHMTE OTPAXETENHKM XBPAKTEPHCTHEY HE NPHPOOHA ¥ SHTPONONEHHK OGPasyBaHUA
HE 3EMHETA NOELPXHOCT BbE BMOMMATE W Bnuakata wedpadepeeqa obnact Ha ceaTnuHAaTa B
auanazoda 450+830 nm.
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Pa3srnenaHun ca ocobeHocTUTE NpU 3axpaHBaHe Ha MUKpornpouecopHa cuctema ¢ LCCD ekpaH. JaaeHa
€ CTPYKTOPHa cxema Ha MUKpokomMnoTbpHa cuctema(MKC) n 6/10KkoBa cxema Ha U3MepBaHe Ha
TOKoBUTe NapameTpu Ha MKC ¢ KoATo ca oHarneaeHu NyCKOBUA TOK U AMHAMUYHUTE TOKOBM NyJicaLmu
B Pa3/IMYHU PEKMMM, KOUTO CE OKA3BaT NPobeMHU. AHAIMTUYHO Ca ONUCAHW NPOLLECUTE U Ca PeLLEHM
Te3n npobnemu. MNpeacrasenu ca 13 ourypu 1 10 bopmynu. NMpennoxkeHo 1 U3cnenBaHo e CXeMHO
peLleHne N anropuTbm Ha HErOBOTO QYHKLIMOHMPAHe
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HYBRID MOTOGENERATOR SYSTEM
FOR ELECTRICAL PROPULSION OF UNMANNED AERIAL VEHICLES

Petar Getsov'?, Ruslan Yanev?, Wang Bo?, Georgi Sotirov?, Pavlin Gramatikov?

INingbo University of Technology — China
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Keywords: Unmanned aerial vehicles — UAV, Electric Propulsion, Hybrid Motogenerator System(HMGS)

Abstract: It's examined the possibility of increasing the flight duration of electrically powered UAVs by
mounting on their board of a hybrid motogenerator system. Variants of such systems driven by an internal combustion
engine and a hydrogen fuel cell have been studied.

Introduction

In the world, the use of UAVs for military and civilian purposes is growing at an increasing rates.
It is expected that by 2022, the total volume of the market for complete UAV systems will reach $ 21.3
billion, with an average annual growth rate of 20%. The UAV market for civilian use in 2015 is $ 0.5 billion.
The market forecasts are that: by 2022 it will reach 1.9 billion; its share to grow from 11% in 2015 to 15%
by 2022; the tendency of increasing demand in favor of small UAVs (weighing up to 150 kg) will intensify.
At the end of 2012, almost 98% of the world's most commonly used UAVs are heavier than air, 68% are
with fixed wing, and 27% have a rotating wing. The share of lighter-than-air aircraft is below 1%.

At the end of the last century it became possible to use electrical energy to create moving and
lifting thrust in aviation. Brushless electric motors with high specific power and efficiency were developed.
It became possible to supply them with electricity from lithium-polymer, lithium-sulphide and other
batteries with high specific energy and low relative volume. Precise control of the parameters of these
motors was achieved by light, fast-acting controllers. Initially, they were used in model aircraf and micro
- UAV with a fixed wing. Later, multicopter flying platforms were developed with lifting characteristic,
maneuverability, controllability, automation and robotization capabilities that are unthinkable when the
propulsuion is with traditional aviation thermal engines. The development of this type of aircraft has wide
perspectives. According to the latest data, in the small class of UAVs, the preferences are: 94% for
multicopters, versus 6% for airplanes.

At present, a common problem for all electrically driven UAVs is their limited flight endurance
with real payload on board.

Main components in electric propulsion of UAVs

Batteries

The drive power is provided by rechargeable batteries - Table 1. The most important parameters
that determine the performance of the batteries are:
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