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ABSTRACT

The development of satellite research to study the processes in the near-Earth plasma requires improvement of the
scientific equipment, measurement methods and increasing the accuracy of the obtained data. There are actual and
relevant issues which worth investigation: detailed study of the energy, momentum and mass transfer processes in the
critical areas of the solar wind - magnetosphere system; explore the effects of the processes taking place in the earth's
crust, which cause earthquakes; the effects of magnetospheric-ionospheric plasma related to climate changes, etc. The
investigation of the processes taking place in the magnetospheric-ionospheric plasma requires simultaneous
multicomponent measurements of the main parameters of the space plasma, including also the electric fields, at different
points of the Earth orbit, on the board of satellites. For the measurement of direct (DC) and alternating (AC) electric
fields in the magnetospheric-ionospheric plasma, various methods and technologies for sensor preparation are developed
and applied successfully. A method of the double probe by using an original Bulgarian technology for sealing and
covering with glassy carbon of the surface of the sensitive parts of the probes, which ensures maximal accuracy of
measurements of constant and alternating electric fields when working in open space, is considered. The experiments
from eight satellites and one technological experiment on board the International Space Station (ISS), where these
measurements were carried out, are presented. Possibilities for the application of the obtained results in the analysis of
energy transfer processes in the Earth plasma and their impact on the environment are demonstrated. This work is
financially supported by the Bulgarian National Science Fund under Project KP-06-N27/2 (KI1-06-H27/2), 08.12.2018.

Keywords: spherical sensors, satellite experiments, glassy carbon coatings, constant and alternating electric fields



B4.2

Boyko Tsyntsarski, Anna Bouzekova-Penkova, Urszula Szeluga, Georgi Georgiev, Peter
Tzvetkov, Dimitar Teodosiev (2023) SEM and EDX study of glassy carbon coatings after an
extende stay on the international space station (ISS), Aerospace Research in Bulgaria, 35, 165-
173, ISSN 1313-0927, SJR-0.08, https://doi.org/10.3897/arb.v35.e16

Wunekcupana B: Web of Science - Q4

Bulgarian Academy of Sciences. Space Research and Technology Institute.
Aerospace Research in Bulgaria. 35, 2023, Sofia

SEM AND EDX STUDY OF GLASSY CARBON COATINGS AFTER
AN EXTENDE STAY ON THE INTERNATIONAL SPACE STATION (ISS)

Boyko Tsyntsarski', Anna Bouzekova-Penkova’, Urszula Szeluga’,
Georgi Georgiev', Petar Tzvetkov’, Dimitar Teodosiev’

!Institute of Organic Chemistry with Centre of Phytochemistry — Bulgarian Academy
of Sciences
JSpace Research and Technology Institute — Bulgarian Academy of Sciences
’Centre of Polymer and Carbon Materials — Polish Academy of Sciences
*Institute of General and Inorganic Chemistry — Bulgarian Academy of Sciences
e-mail: Boyko.Tsyntsarski@orgchm.bas.bg; a_bouzekova@space.bas.bg

Keywords: Glassy carbon, Cosmic ray and Gamma radiation, Scanning electron
microscopy (SEM), X-ray spectroscopy (EDX)

Abstract

Graphite samples covered with glassy-carbon layers, have stayed for 2 years and
4 months under different conditions - terrestrial conditions and on the International Space Station.
The influence of outer space on glassy carbon coatings was studied by scanning electron microscopy
(SEM), energy dispersive X-ray spectroscopy (EDX), Raman and infrared spectroscopy. The results
show presence of some defects and heteroatoms (traces of O, F, Na, Cl) after staying in space,
probably due to radiation and other effects. SEM data provide valuable information about the
existence of undamaged glassy carbon layer with thickness of 20 um. There are no structural changes
in the layers of glassy carbon after stay in space. Data show that these materials can be successfully
applied for electrical field measurements in ionosphere.
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Abstract

The proposed work presents the results for contact angle and atomic force
microscopy (AFM), which are applied to characterize the surface of two types of
samples, “reference” sample and “space” sample, both made of the same mate-
rial — graphite covered with glassy carbon coating, but stored for 28 months in
different environments (conditions). One “space” sample was mounted outside
the International Space Station, and the other “reference” sample was stored
on Earth.

The technique applied to measure the contact angle of wetting of the
surface of the samples (hydrophilicity-hydrophobicity) is using water droplets.
Values of the energy surface area of the sample surfaces were determined by
measuring the contact angle with the substances formamide and diiodomethane.
Atomic force microscopy (AFM) was applied to characterize the glass surface
morphology of carbon coatings.
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Abstract

In this study two types of samples of spectrally pure graphite, compacted
and coated with glassy carbon, were analyzed with liquid scintillation spectrom-
etry, scanning electron microscopy (SEM) and X-ray diffractometry (XRD).
“Space” sample has been sent in outer space on the surface of ISS for 28 months.
“Space” sample is compared with “reference” sample, made of the same material,
but stored on Earth for the same period.

Radiation environment data were collected using R3DR2-Lyulin instru-
ment, located in the outer space very close to the samples, in the same module
of ISS. The effect of cosmic radiation leads to slight increase of 14C content,
detected by liquid scintillation spectrometry.

SEM and thermal test using XRD did not show any noticeable changes
in terms of structure and phase composition. This confirms the high degree
of reliability of this material under significantly milder operating conditions in
Earth orbit.

Key words: glassy carbon, graphitizing carbon, cosmic ray and gamma
radiation, ISS
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Abstract

In this paper we present the results of atomic force microscopy (AFM), which is applied to
characterize the surface morphology of graphite samples with glassy carbon coatings is developed,
stored for 28 months under different conditions. One sample was stored on Earth at room temperature
and second one was mounted on the outer side of the International Space Station.
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Abstract

Using XPS, the electron work function values on the surface of glassy carbon coatings of
graphite samples, after an extended stay on a board of the ISS in open space conditions, were
investigated. The results were compared with the characteristics of glassy carbon coatings of samples
left on the ground for the same period. It was found that the electron work function does not change
significantly, and this proves the possibilities for the successful application of these coatings, obtained
by original Bulgarian technology, for space experiments on the board of satellites for measuring
electric fields in the ionospheric-magnetospheric plasma. The minimal observed variations in the
values of the electron work function are explained by small differences in the content of traces of
different chemical elements on the surface of the coatings. It has been established that glassy carbon
coatings have stable characteristics after a long stay in space, despite the small fluctuations in the
values of the electron work function. The results show that glassy carbon coatings are chemically and
mechanically stable. The results from this original technological experiment are unique for the
development of sensitive elements, such as sensors for measuring weak electric fields in cosmic plasma.
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Abstract

The work presents a study of the influence of the spacecraft and ISS engines during the
correction of the station's orbit. The zones of action of the gas jets and their impact on the environment
and the surfaces of the experimental samples of various materials mounted outside the “Zvezda”
module were determined.
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Abstract

The main aim of this work is to investigate the stability at high temperatures, graphitization
properties, and possible application of graphite samples coated with a glassy-carbon layer. Two types
of samples were stored in two different environments for a period of 2 years and 4 months - one in
terrestrial conditions and the other in open space, mounted on the Star module of the International
Space Station. The effect of space on the glassy carbon coatings was investigated by Scanning electron
microscopy, powder X-ray diffractogram, Raman spectroscopy, and BET experiments.
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ABSTRACT

With the development and improvement of mobile communications, a very topical issue in urban areas is
electromagnetic pollution (EMP) from telecommunication technologies. These are the so-called artificial sources of
electromagnetic fields that affect the environment and living organisms. The paper presents an analysis and evaluation of
results from measurements of electromagnetic radiation from base stations of mobile operators in a sparsely urbanized
environment. The presented results were obtained using mobile measurement equipment Narda AMB-8057-03 in the
frequency range 100 kHz to 7 GHz. This frequency range covers the frequencies of all mobile operators operating on the
territory of Bulgaria and allows tracking the dynamics of electromagnetic emissions from the antennas, on weekdays and
weekends. The observed dynamic changes were analyzed as a function of local time, distance from base stations, data
traffic load, and the characteristics of the surrounding environment. The data obtained prove that the measured levels of
electromagnetic fields are safe, according to current national legislation and European standards. The development of
mobile communications requires continuous monitoring and control of electromagnetic pollution, through the
construction of systems for monitoring electromagnetic emission.

B4.10

Anna Bouzekova-Penkova, Vanya Dyakova, Yoanna Kostova, Hristina Spasova, Adelina
Miteva (2026) Investigation of the corrosion behavior of B95 (AA7075) aluminum alloy
reinforced with nanodiamond and tungsten after exposure to outer space, Aerospace Research
in Bulgaria, ISSN 1313-0927

Wunexcupana B: Web of Science - Q4


https://doi.org/10.1117/12.3069141

Bulgarian Academy of Sciences. Space Research and Technology Institute.
Aerospace Research in Bulgaria. 38, 2026, Sofia

INVESTIGATION OF THE CORROSION BEHAVIOR OF B95 (AA7075)
ALUMINUM ALLOY REINFORCED WITH NANODIAMOND AND
TUNGSTEN AFTER EXPOSURE TO OUTER SPACE

Anna Bouzekova-Penkova', Vanya Dyakova®, Yoanna Kostova’®,
Hristina Spasovaz, Adelina Miteva'

!Space Research and Technology Institute — Bulgarian Academy of Sciences
’Institute of Metal Science, Equipment and Technologies with Hydro- and Aerodynamics
Centre "Acad. A. Balevski" — Bulgarian Academy of Sciences
e-mail: a_bouzekova@space.bas.bg, v_diakova@ims.bas.bg

Keywords: aluminium alloy 7075, corrosion resistance alloy, corrosion behavior alloy

Abstract

This study investigates the corrosion behavior of aluminum alloy AA7075 (B9S5), reinforced
with 0.1 wt.% nanodiamond powder and tungsten. Two sets of alloy samples were stored for 28 months
under different conditions: “reference” — under natural terrestrial conditions, and “space” — in outer
space, mounted on the International Space Station (ISS). The corrosion resistance of both sumple types
was evaluated using gravimetric and electrochemical methods in a 3.5% NaCl solution. Despite similar
average corrosion rates (~0.06 mm/year), significant differences in the surface corrosion morphology
were observed. The ,,space: samples exhibited deeper pitting and localized corrosion along specific
microstructural phases, whereas the , reference” samples demonstrated more uniform surface
degradation. Electrochemical tests confirmed enhanced corrosion resistance of the , space” alloy,
showing a threefold reduction in corrosion current density and a more positive corrosion potential
compared to the “reference” samples. This behavior is attributed to microstructural changes induced
by prolonged exposure to outer space, including the formation of a denser protective ALOs layer and
the migration of alloying elements (Zn, Cu).
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Abstract

In the dynamic world of aerospace engineering, the search for innovative materials has
always been at the forefront. The aerospace industry relies heavily on alloys that can withstand extreme
conditions, maximize performance, and minimize weight and cost. As we move into the future, several
alloys have emerged as the most promising candidates for aerospace applications. Here are a few of
the most promising alloys for aerospace applications: composites, nickel-based superalloys, titanium
aluminides, high entropy alloys, shape memory alloys, etc. This article provides a brief overview of
some of these extraordinary materials that outline a brighter future for the aerospace industry. The
article offers a dialogue and cites particular innovations originating from Bulgaria. Future directions
for research in this field are explored.
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Abstract

Space represents the most demanding environment for materials that make up space
missions. They are exposed to intense electromagnetic radiation generated by various objects and
phenomena, including solar radiation, cosmic rays and other forms of ionizing radiation. This work
analyzes the influence of the components of the space environment, especially cosmic radiation and
extreme temperature fluctuations, and the effects they have on a new composite material based on
aluminum alloy AA7075 (B95) with a quantitative addition of ultradisperse diamond powder /UDDP/
and tungsten /W/. In order to clarify the specific mechanisms of influence on the physicochemical
and, in particular, mechanical properties of the composite alloy after prolonged exposure of the
material in outer space (28 months), the material was compared with a reference samples, stored for
the same period in terrestrial conditions.
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ABSTRACT

The problem of electromagnetic fields of artificial origin in populated areas, characterized by a high concentration of
various terrestrial sources (television, radio transmitters, mobile operator base stations, etc.), is becoming increasingly
relevant. The level of electromagnetic fields of artificial origin in a number of cases significantly exceeds the level of
electromagnetic fields from natural sources. Therefore, it is necessary to monitor and assess the parameters of
electromagnetic fields in urban environments, as these territories also fall into the so-called “urban heat islands”. The
work presents results of measurements of electromagnetic radiation from base stations of mobile operators, at a site in a
highly urbanized environment, the center of Sofia, Bulgaria. An analysis and evaluation of the results obtained was
carried out and it was established that the reported values of radiated electromagnetic energy in the range 100 kHz - 7
GHz are below the permissible levels, according to current national legislation and European standards.
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ABSTRACT

The work presents an analysis and evaluation of results from measurements of electromagnetic radiation from base stations
of mobile operators, at a site in a highly urbanized environment, the city of Sofia, the capital of Bulgaria. Ten base stations
are located on all sides of the object, due to the fact that the site is located near a large Business Park. The points from
which the measurements were taken were selected to cover as much of the territory of the surveyed object as possible. The
measurements were made with a Narda AMB-8057-03 mobile device in the frequency range 100 kHz to 7 GHz.

Initial measurements showed at one of the points, which is located at the level of the bases stations antennas, instantaneous
maximum peak values exceeding 10 uW/cm? for the 1842 MHz frequency range. During a certain time interval,
measurements were carried out at the same point, which again reported instantaneous maximum peak values exceeding 10
uW/cm? for the same frequency range, while the 24-hour average values remained within the legal limits. At the remaining
points where measurements were taken, the obtained electric field intensity values for Peak and RMS for the three
frequency ranges 942 MHz, 1842 MHz and 2140 MHz are within the limits imposed by ICNIRP and national legislation.
The variability of measurements indicates that the characteristics of the electromagnetic environment must be assessed
regularly to understand trends in electromagnetic radiation and to impose specific protective measures. The development
of methods for assessing and optimizing electromagnetic radiation in urban environments is argued, through the
construction of an EMF monitoring system in a highly urbanized environment - the city of Sofia.
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Denitsa Borisova®*, Hristo Nikolov?®, Ventzeslav Dimitrov®, Anna Bouzekova-Penkova?
# Space Research and Technology Institute Bulgarian Academy of Sciences,
Acad. G. Bonchev str., bl. 1, 1113 Sofia, Bulgaria

ABSTRACT

The project “The ancient wheat - growth and physiological characteristics under unfavorable stress factors and
possibilities to alleviate the negative effects” is in line with the scientific priorities of the Bulgarian National Research
Strategy: Improvement of the quality of life — food, environment protection, with the EU FP ,,Horizon Europe": Food,
bioeconomy, agriculture & environment, and with launching an International Research Initiative for Wheat
Improvement. This initiative is based on the urgent need for all countries to speed the progress in wheat in relation to its
productivity, adaptivity, stress tolerance and efficient use of nutrients. In the same time the project match the objectives
of the European Space Strategy and the European Space Policy - to support the appropriate research activities fostering
the exploitation of the technical capabilities of the space community with the objective of seizing market opportunities
and meeting the demands of the society. The project's goal is to use the technical capabilities for spectral measurements
in remote sensing monitoring of wheat crops under unfavorable stress factors that is relevant to the European Policies in
the domain of the most advances information technologies. Aiming optimal combination, integration and dissemination
of data and services, the project will create further interdisciplinary perspectives. Spectral measurement data will enable
the validation of information products with respect to the accuracy and reliability of the data. The planned spectral
measurements and the acquired data closely correspond to the "Copernicus" program. The remotely sensing obtained
data will be used for knowledge upgrading about relation between unfavorable stress factors and spectral data. This will
contribute to the widespread dissemination of scientific results and will be used to link space remote monitoring and
ground-truth data. This work is supported by the Bulgarian National Science Fund under Project KP-06-N56/15 (KII-06-
H56/15).
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Compensation of linear distortions in case of transmitting
measurement information

Galina Cherneva®®”, Valentina Hristova®¢, Denitsa Borisova®,
Anna Bouzekova-Penkova®, Daniela Avetisyan®

2 Dept. of Electrical Engineering and Physics, “T. Kableshkov” University of Transport; ® Dept.
Electrical Engineering, Electronics and Automation, South-West University “N. Rilski”; © Space
Research and Technology Institute Bulgarian Academy of Sciences, Bulgaria

ABSTRACT

A fundamental problem in the transmission of measurement information in contemporary information management
systems is the distortion of the signals as an outcome of uneven frequency characteristics of the connection channels.
The link channel, as the signal propagation medium, is part of the cascades, as at the transmitter as well at the receiver.
The linear distortions of the signal consist in a change in its information parameters, and they can be related to its
amplitude and phase spectrum. Compensation of signal distortions is an effective and operative method for increasing
the speed of transmitted information and the quality of measurement systems.

To compensate for amplitude and phase distortions of the signals, correctors are gained, which are connected coherently
to the link channel.

The properties of the correctors are identified by their transfer function, frequency response and attenuation. Depending
on the assign of elements in the circuit of the corrector, different frequency characteristics and attenuation are derived.
Of particular importance is the question of their sensitivity, both to a change in a certain parameter of the scheme, and to
the frequency.

In the presented work, a fusion of a digital corrector is proponed for the compensation of linear distortions in the
transmission of discrete signals. Its characteristics have been explored and analyzed, and conclusions have been drawn
regarding its effectiveness and application.
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Monitoring of renewable energy sources in the area of
Ihtiman municipality, Bulgaria

Temenuzhka Spasova?, Adlin Dancheva*?, Iva Ivanova?, Anna Bouzekova-Penkova®
4Space Research and Technology Institute at the Bulgarian Academy of Science,
Acad. G. Bonchev Str., bl.1, Sofia 1113, Bulgaria, Tel. +35929883503

ABSTRACT

The present study is a comparative analysis and application of a quasi-synchronous approach for Land Surface Temperature
(LST) to two sites with areas occupied by Renewable Energy Sources (solar panels) based on satellite data and methods
for monitoring heat pollution on the territory of the town of Ihtiman in Western Bulgaria. The study analyzed various
spectral indices such as Tasseled cap transformation (TCT), Normalized Differential Greenness Index (NDGI), LST and
other satellite-based data from Sentinel 2 Multi-Spectral Instrument (MSI), Sentinel 3 SLSTR Level-2 and Landsat 8,9
OLI/TIR to assess the condition and dynamics of the territories. The interest in the sites is due to the fact that a large part
of the sites are located near the city of Sofia, where high electricity consumption, severe drought in the territories, a sharp
change in forest resources, and high temperature amplitudes were also registered for the period of the last three years
(2023-2025). The results showed high values of heat pollution and changes in moisture and vegetation around the sites,
which requires urgent measures to effectively manage not only the town of Ihtiman, but also of other cities. The satellite
data used for LST have a correlation above 0.96.
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Employing remote sensing data for detection of unregulated landfills
around Stolipinovo district, Plovdiv province, Bulgaria

Adlin Dancheva*?, Temenuzhka Spasova?®, Daniel Zhelev® Anna Bouzekova-Penkova®
*Space Research and Technology Institute at the Bulgarian Academy of Science,
Acad. G. Bonchev Str., bl.1, Sofia 1113, Bulgaria, Tel. +35929883503
®Eco Global Monitoring TA

cco.global. monitoring@gmail.com

ABSTRACT

The present work investigates an unregulated landfill located in the immediate vicinity of the Stolipinovo district, Plovdiv.
In June 2015, specialized teams began removing illegal landfills in the district. Despite clean-up efforts, the region
continues to face challenges with waste accumulation, partly due to insufficient waste collection infrastructure. Monitoring
landfills (regulated or unregulated), their thermal pollution and dynamics through remote sensing methods can and does
have a number of advantages that make these methods extremely effective. This is because remote sensing contributes to
greater safety and accessibility for researchers, the observation of multiple parameters, much more effective monitoring of
landfills devoid of the subjective factor, casy detection of illegal landfills, cffective assessment of natural disaster risk,
control over recycling and waste tracking, reduction of financial costs for human monitoring and last but not least
generation of a large database for climate analyses. This study presents various approaches to spatial data analysis that can
be used to locate and map unregulated dumps located within the Stolipinovo district. Various methods for visualization
and interpretation of satellite data have been used. Composite images from the multispectral instrument (MSI) of the
Sentinel 2 platform of the Copernicus program of the European Space Agency were used. The land surface temperature of
the landfill was calculated using the thermal bands from the Landsat as Landsat 8, Landsat 9 (OLI / TIRS) and Sentinel 3
SLSTR sensors. Data from different seasons and years were used in order to monitor the dynamics of thermal pollution in
the study area. Assessment of the territory on which the unregulated dump located has been made.
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BysexoBa A. NI., C. 5. Craspes; Cr. JI. Kozapos; I'. CraneB (2005) IlpenBapurenna
MOATOTOBKA Ha ekcriepuMeHT “O0cTaHOBKa” — Tporpama 3a Ha3eMHa EKCIIEpUMEHTAaIHa
obpaboTtka; Scientific Conference “SPACE, ECOLOGY, SAFETY” with International
Participation ,10-13.06.2005, Varna, Bulgaria, book II, 361-365, ISBN 954-438-485-5

SES‘2005
Scientific Conference “SPACE, ECOLOGY, SAFETY” with International Participation
10-13 June 2005, Varna, Bulgaria

NPEABAPUTENHA NOArOTOBKA HA EKCMEPUMEHT
“OBCTAHOBKA” — MPOIrPAMA 3A HABEMHA EKCMEPUMEHTAJTHA
OBPABOTKA

A. . BysekoBa; C. fl. CraspeB; Ct. [1. Ko3apos; I'. CtaHeB

UHemumym 3a kocmuyecku uscnedearus - BAH
Codgpus, 1000,Mockoecka Ne 6, a_bouzekova@abv.bg

Knrovoeu Oymu: anymuHuesu cnnasu,ynmpaducnepceH duaMeHmeH npax

Pe3stome: KbM cbepemeHHUME anyMuHuesu cnnasu ce npedsessam peduua U3UCK8aHUs: (hu3UKo-
MexaHu4HU rokKaszamesnu, eb3MOXHOCM 3a paboma 8 eKCriepuMeHmarnHu yCroeusi (8UCOKU U HUCKU
memnepamypu, YUKTUYHOCM Ha HamoeapeaHemo, obnbyeaHe 6 WUPOK Ouana3oH C pasnu4yHu eudoee
nbyeHus). Emo 3awo uscnedeaHemo Ha makbe 6uO Mamepuan e uenecbobpasHo 0a ce u3ebpwu 8
ycnogusima Ha omkpumusi Kocmoc. [lpu nod2omoekama Ha eOUH Makbe ekcrnepuMeHm ce Hanazam peouua
cneyughuyHU U3UCKB8aHUsI: (O2paHuYeHue no maca, 8baMOXHOCM 3a 6opaseHe om onepamop-KOCMoHaem u
m.H.).

Ha me3u ewbnpocu e dadeH omzoeop 8 dadeHusi doknad no ekcnepumeHm “O6CTAHOBKA'.
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Effect of electromagnetic radiation in space on aluminum alloy AA7075

Anna Bouzekova-Penkova
Space Research and Technology Institute - Bulgarian Academy of Sciences, Sofia, Bulgaria
email: a_bouzekova@space.bas.bg

Abstract: Electromagnetic radiation in space presents a significant challenge to the durability of aluminum alloys used in spacecraft
construction. This study analyzes the effects of ionizing radiation (gamma rays, cosmic rays, solar particles), ultraviolet and solar radiation,
electromagnetic pulses (EMP), and extreme temperature fluctuations on a novel composite material based on AA7075 (B95) aluminum alloy.
The results demonstrate that prolonged exposure of the material in outer space (28 months) leads to structural changes and alterations in
mechanical properties. To ensure the reliability of the results, the space-exposed samples were compared with reference samples stored
under terrestrial conditions.
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Bouzekova-Penkova A., Teodosiev D. (2025) Measurements of electromagnetic fields emitted
in urban environments, International journal for science, technics and innovations for the
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Measurements of electromagnetic fields emitted in urban environments

Anna Bouzekova-Penkova*, Dimitar Teodosiev
Space Research and Technology Institute - Bulgarian Academy of Sciences, Sofia, Bulgaria
email: a_bouzekova@space.bas.bg

Abstract: The paper presents an analysis of the results of measurements of electromagnetic radiation from a base station installed on the
roof of a site located in an area with a higher degree of urbanization, an extended center of the capital of Bulgaria, Sofia. Using mobile
measuring equipment Narda AMB-8057-03, the dynamics of electromagnetic radiation in the frequency range from 100 kHz to 7 GHz was
monitored over a period of eight days (weekdays and weekends). The obtained values for the levels of electromagnetic fields comply with the
current national legislation and European standards. They are < 10 uW/cm®. However, there remains a need for monitoring, tracking and
control of the emitting EMF sources, because the susceptibility of an individual person is individual and the possible health effects are
different, which in some cases manifests itself as “hypersensitivity” to electromagnetic radiation.
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Anna Bouzekova-Penkova, Dimitar Teodosiev (2025) Rapid-decompression and
Electromagnetic interference Testing of Tablets, cOopHuk n0oK1aau OT Hay4Ha KOH(EpEeHIIUs
“3nanue, Hayka, wHOBAIMH, TexHomorun, 1116-1125, p-ISSN 2815-3472, CD-ISSN 2815-
3480, https://www.ceeol.com/search/journal-detail ?1d=2883
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RAPID-DECOMPRESSION AND ELECTROMAGNETIC
INTERFERENCE TESTING OF TABLETS

Anna Bouzekova-Penkova
Space Research and Technology Institute
Bulgarian Academy of Sciences
e-mail: a_bouzekova@space.bas.bg

Dimitar Teodosiev
Space Research and Technology Institute
Bulgarian Academy of Sciences
e-mail: dteod@space.bas.bg

Abstract: For tablets to be used on an aircraft, there are strict requirements to ensure
they do not interfere in any way with the aircraft's equipment and systems during critical
flight phases. This article presents the results of functional tests conducted in a vacuum
chamber on tablets under decompression and electromagnetic interference conditions.
Following the tests, conducted in accordance with European standards, the devices were
found to be fully operational and safe with respect to disrupting the aircraft's onboard

systems.
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Anna Bouzekova-Penkova, Dimitar Teodosiev, Adelina Miteva (2025) Assessment of the risk
of electromagnetic emissions through monitoring for an object on the territory of the
Metropolitan municipality, International scientific journal “Machines, Tehnologies, Materials”,
19(1), 22-24, p-ISSN 1313-0226, o-ISSN 1314-507X,
https://stumejournals.com/journals/mtm/2025/1/22
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Assessment of the risk of electromagnetic emissions through monitoring for an object on the
territory of the Metropolitan municipality

Anna Bouzekova-Penkova*, Dimitar Teodosiev, Adelina Miteva

Space Research and Technology Institute, Bulgarian Academy of Sciences, Acad. G. Bonchev St, Bl. 1, 1113 Sofia, Bulgaria; email:
a_bouzekova@space.bas.bg*

Abstract: In many cases, the importance of electromagnetic fields or the so-called "electromagnetic smog" on human health, living
organisms, and the environment is ignored or at least minimized. The electromagnetic field (EMF) is a combination of invisible electric and
magnetic fields with charge that occur in nature. Today, the impact of electromagnetic fields on the environment is increasing from human
activities with the development and application of telecommunication technologies. Measurement, continuous monitoring, database creation,
and evaluation of electromagnetic field parameters in urban environments are important aspects of optimizing EMF levels to achieve a
healthy living environment. The paper presents an analysis and evaluation of electromagnetic radiation measurements from base stations of
mobile operators, at one site, in a lightly urbanized urban environment over a certain time interval. Initial measurements showed exceeding
the levels of electromagnetic emissions according to national legislation. During the repeated measurements, it was found that mobile
operators, after correcting the radiation from base station antennas, have brought the radiation levels within the permissible limits. This
underscores the necessity of ongoing monitoring.
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Anna Bouzekova-Penkova, Dimitar Teodosiev (2025) Electromagnetic radiation in urban
environments, COOpPHHK JOKIaAH OT Hay4YHa KoH(pepeHIwms ‘“3HaHHWE, HayKa, WHOBAIUH,
TEXHOJIOTHH, 1103-1115; p-ISSN 2815-3472, CD- ISSN 2815-3480,
https://www.ceeol.com/search/journal-detail?id=2883
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ELECTROMAGNETIC RADIATION IN URBAN ENVIRONMENTS

Anna Bouzekova-Penkova
Space Research and Technology Institute
Bulgarian Academy of Sciences
e-mail: a_bouzekova@space.bas.bg

Dimitar Teodosiev
Space Research and Technology Institute
Bulgarian Academy of Sciences
e-mail: dteod@space.bas.bg

Abstract: The development of the telecommunications sector on a global scale in
recent years has led to an oversaturation of the environment, especially urbanized areas,
with technical sources of electromagnetic radiation (EMF). The issue of artificially created
sources of electromagnetic fields, which impact the environment, plants, animals, and pose
risks to human health, is becoming increasingly relevant. This study presents an analysis of
measurement results for EMF from three base stations of two mobile operators in an object
located in a highly urbanized area. The dynamics of EMF in the frequency range from 100 kHz
to 7 GHz over a nine-day period were tracked. The obtained data confirm that the measured
levels of electromagnetic fields are safe, in accordance with current national legislation (< 10
uW/cm?) and European standards.
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Humutsp TeonmocueB, AnHa By3exoBa-IlenkoBa, HOpa Marsuituyk, ['apo Mapaupocsu
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koHdepennus Kocmoc, Exonorust, Curypuoct — SES 2024, 236-241, p-ISSN 2603 — 3313

S E S 2 0 2 4
Twentieth Anniversary International Scientific Conference
SPACE, ECOLOGY, SAFETY
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OLIEHKA HA ENNEKTPOMAITHUTHU N3NBbYBAHUA B AUANA3OHA OT 100 kHz
A0 7 GHz B YPBAHU3UPAHA CPE[A (CTOJINYHA OBLLUUHA)

Oumutbp Teopocues, AHHa By3sekoBa-lNeHkoBa, KOpun MaTeuinuyk, Flapo MapaupocsH

UHemumym 3a kocmudecku u3dcriedsaHus u mexHonoauu — bbneapcka akademusi Ha Haykume
e-mail: dteod@space.bas.bg, a_bouzekova@space.bas.bg

Knroyoeu OJdymu: okonHa cpeda, 30pase, MOHUMOPUHE, €/IeKMPOMasHUMHO 3aMbpcsisaHe,
mesnekoMyHuKayuu, ypbaHuaupaHa cpeoa.

Pe3tome: EnekmpomMacHUmMHOMO 3aMbpcsisaHe 8 ycriosusima Ha ypbaHu3upaHa mepumopusi € MHO20
akmyaneH npobrieM, cebp3aH OCHOBHO C pa3suMUEMmo U yCb8bpweHcmeaHe Ha MobuIHUMe KoMyHukayuu. B
pabomama e npedcmaseH Memod, anapamypa U cogpmyep 3a rnosy4asaHe Ha UHopmayusi 3a
efnleKmpomMazHUMHUMe U3by4yeaHusi U 8b3MOXHOCMUME 3a eKCIPeceH aHanu3 Ha MpoMeHume 8 mexHume
Xapakmepucmuku 8 ypbaHu3upaHa epadcka cpela, 3a nNpoO0b/HKUMEsIHU nepuodu om epeme. AHanusupaHu u
oyeHeHu ca pe3ynmamume om rposedeHume U3Meps8aHusi 8 3a8UCUMOCM OM MEeCMHO 8peme, pa3CcmosiHue om
6a3osume cmaHyuu, HamoeapeaHe Ha MOBUITHUME MPEeXu U ycriogusima Ha okoniHama cpeda.

I'8.16

Humutsp Teomocues, AuHa bysekoBa-Ilenkosa, JJumutrsp Tones, Enena I'eneBa, boxxunap
Cnasues (2024) Onenka Ha crienu@uYHaTa aKTUBHOCT Ha '*C B CTBKJIOBBIVIEPOJHU TTOKPUTHS
cliell IPOABIKUTENICH MPECTOM Ha MEXIyHapoHaTa KOCMUYECKa cTaHus, “Space, ecology,
safety” SES 2024, /Iamecera roOuieliHa MeXIyHapojaHa Hay4yHa KoH¢pepeHus ,,Kocmoc,
Exonorus, Curyproct* SES 2024, 299-304, p-ISSN 2603 — 3313 e-ISSN 2603 — 3321

18



S ES 20 2 4
Twentieth Anniversary International Scientific Conference
SPACE, ECOLOGY, SAFETY
22 — 25 October 2024, Sofia, Bulgaria

OLEHKA HA CNELM®UYHATA AKTUBHOCT HA '*C B CTBbKINOBBINEPOAHU
NOKPUTUA CNEAQ NPOOBITKUTENEH NPECTOU HA MEXOAYHAPOOHATA
KOCMUYECKA CTAHUUA

OumnTtbp Teopocues', AHHa Bysekosa-lNeHkosa', Aumutbp ToHeB?,
EneHa lNeneBa?, boxuaap Cnasuyes?

"MHcmumym 3a kocMuyvecku udcriedsaHusi U mexHosio2uu — bbneapcka akademusi Ha Haykume
2MHcmumym 3a sidpeHu u3crnedearusi u siOpeHa eHepaemuka - bbreapcka akademusi Ha Haykume
e-mail: dteod@space.bas.bg; a_bouzekova@space.bas.bg; dimitar.tonev@inrne.bas.bg; elenag@inrne.bas.bg;
bobislavchev@inrne.bas.bg

Knroyoeu dymu: [paghum, cmbkiosbanepoOHU MOKpUMuUs, KOCMuYecka paduayusi, CrbMHUKO8U
ekcriepuMeHmu u crneyuguyHa akmueHocm 4C.

Pestome: OueHeHa e crieyughudHama akmueHOCM Ha KOCMo2eHHUsi paduoHyknud '“C e dea muna
obpa3yu om criekmparsnHo yucm epaghum, npecosaH U rMnokpum cbc cmbKiogbanepod. "Kocmuyeckume" obpasyu
ca npecmosiiu 8 OMKpUMuUsi KOCMOC Ha rnogebpxHocmma Ha MKC 3a 28 meceua. Pe3ynmamume nony4yeHu 3a
‘kocmuyeckume” obpa3yu ca cpasHeHu C ‘peghepeHmHU”, HanpaseHU om CbWUs Mamepuars, CbXpaHsi8aHU Ha
3emsma 3a cbwus nepuod. MiamepsaHusima ca U3ebpweHU ¢ MeYHOCUUHmMuIayuoHeH cnekmpomemsp Packard
Tri-Carb 2770 TR/SL. YcmaHogeHo e, 4e Kocmu4yeckama paduauyusi 8o0u OO0 JIeKO nosuwasaHe Ha
crObp)aHuemo Ha ¥C e ,kocmuyeckume“ obpasyu. Toea nosuwasaHe Ha cbObpxaHuemo Ha “C He enuse
8bPXy Xapakmepucmukume Ha CMmbK/I08be/iepoOHUME [OKPUMUS, CbOMBEmMHO 8bpXy eapuayuume Ha
omodenumenHama paboma 3a efnieKmpoHa o MexHUmMe noebPXHOCMU U CbOMBEMHO 8bPXYy MOYHOCmMMa Ha
usMepsaHuUsima Ha eslekmpu4YHuUme rosema, ¢ U3rnos3saHe Ha makuea CeH30puU.

I'8.17

Jumutep Teonocues, Anna By3exoBa-IlenkoBa (2022) HoBu CTHKIOBBIVIEPOHU TOKPUTHUS
B CEH30pM 3a CI'bTHMKOBM CHCTEMHM M KOCMHUYECKHM u3ciensaHus, Cnucanue ,I'eonesus,
Kaprorpadus, 3emeycrpoiictBo®, Op. 3-4, 9-13, ISSN 0324-1610; https://geodesy-
union.org/?page 1d=1668
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@OTOrPAMETPUA, NAZEPHO CKAHWUPAHE, CMbTHUKOBMH
WU3CNEABAHMA

HOBW MATEPWANK U TEXHONOIMMA 3A CMbTHUKOBW CUCTEMW, KOCMHMYECKHW
M3CNEABAHWUA U HASEMHW NPUNOXKEHWA

Mpody. a-p AvuMnTep TeogocHen,
Aoy, a-p WHx. AuHa Byzexkosa-lNexkosa, HKMT-BAH

SUMMARY

The applications of spherical sensors, with glass-carbon
coatings on their work surfaces, for measuring constant DC
and variable AC elactric fields from satellite systems, in the
study of varous physical processes m near-Earlh plasma,
using & new method of compaction and coating with GC, The
developmeant of the technology for the use of GC coatings in
sensors for salellite experiments, including on board of the 1SS
and s advantages over other materials used for this purpose
in various international sateliite projects has been traced.

Keywords: processes in the  jonosphenc-magnetosphernic
plasma, sensors, sateliilte systems, electric fields, glassy
carbon

PE3HOME

Fasrnesand ca NEUNOHEHNATE KA CHHEpE-MN CENInp
ChC  CTEENOERMSPOOHM  NOKPUTHA  Ha  paloTHUTE WM
NOELPXHOCTH 38 M3MmeEpEaHe Ha nocToAdsn  (DC) #
npomaHned (AC) enesTpuysm noneTa o Gopna HE CLTHALRK
W CITBTHWKOEH COCTEMK, NP WICNSOBAHS WA PAZNWYHK
DHIWYHA NPOUECH B OKONOISMHATA NNAaIMa, © WINON3EaHETO
HE BOMH HOB METUO 38 YNNLTHRBAHE W NokpwBane oo CB.
MpocnefeHo @ pasBEMTETO HA TEXHONOPWATE 33 WaNoniAame
HE CB NOKpUTHA B CEHIOPW 38 CIETHHHOEM SKCNEPUMEHTH M
CHCTEMM, BRNOYMTEN=O W Ha Dopoa wa MKC » HednuTe
NPeqWMCTED, CNRRAMO ORYIW MATEREANE, WINONIDaMA 33 Tad
UEN, B PAENMYHK MEHIYHEPOOHW CITETHHEOBN NPOSETH.

Ba®HD Q03 ©C8 OCHIypW Heo0XOOWMETE TOMHOCT  HE
MAMBPBAHWATA, KOSTD NOCTABA CTPOM  MINCKBAHWA  KbM
HAMECTBATA Ha MANONIBAHNTE CRHIOPW, TOBA B MHOM FONAMa
CTEMEH CE OTHECA W 33 KEYECTEATE HA W3NON3BAHWTE
METEDWANK NPW MIMOTERHE WA CEH30pPUTE, JawoTo Te TpRiea
08 paboTAT B CPeNa, XApaKTepRIMPALLE C8 © PEIKK NPOMENH
B TEMNESPATYRATA, KOHUEHTRALMATA HE OKONHATAE NNE3MaE,
NoTOUMTE  3HPEOEHM  S&SCTHUM,  BL3MOHOCTTa 38
GomBanampare  Ha  paBoTHMTE MM NOBLEXHOGTH  OT
MHEPOMETSORUTH, BRCOK BREKYYM, CNEeUMdeniHy HIMCRaaHua
HbM BHGpaLMOHHN W YOAPHM HATOBAPEAHWR W a0

B xuga Ha paiewTHe MA TEXHMEATE W METogHTe 38
MSMEDBAHE HA NOCTOAHHA W NPOUMEHNAEN SNEXTRWSHA NONETA
B KOCMVMECKETE NNB3MA, €3  W3NON3BAHM  PAINHYHK
martepMany 2a  mapafoTeade Ha  cedaopute. OcHoesoTo
MINCKBAHE KM Télld  MaTepaans  Cce  onpeaena ar
HeobxXoQMMOCTTE 08 2 C&  YBEMsW  TOWHOCTTE M
YYBCTEMTENHOCTTE  HE  M3MBPEAHMATE,  TOYHOCTTE  HA
MAMEDBAHMATA  Ha  nNexTpMYHy  NoNers, No MeTons Ha
AsorHaTa conga [1]. 2], [5), (6] [14], [15]. cunHe 38BKcKH aT
BADWBELMMTE Ha (PYHEUMATE HB OToenwTenHata pabota 3a
BNEKTROHWTE N0 pabUTHATE NOBLEXMOGTH  HE  COMMTES,
BCNSOCTEWE Ha CONBUYBARETE MM Che CIBAYSER DROXALWA B
OTEPUTHA  WoCMOC.  MaMepBaHWA HE  rONEMWHATa  Ha
OTOBNHTENHATE PaboTa 38 anerkTPOHWTE N0 NOBLPXHOCTHTE
Ha OfpaIlM Che CThENOALMNEpoNHE (CEB) nokpuTsa, wnw ar
MOHONHTEH CTRENOERINEP0S], NOKA3SAT HAK-BMCOKA CTOMHOCT
(owono 5,05 eV 2a mosonured CB), kpeto npegnonara manks
POTOEMACHA, B CRADHEHRE © OPVYTHTE WINGNIBAHM No-Pans
METEPMENK (cpefipo, 3NETO, SEBE03T W Op.) W OCWYPRBES
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SPHERICAL DOUBLE SENSORS WITH GLASSY CARBON
COATINGS FOR ELECTRIC FIELDS MEASUREMENT ON BOARD
SATELLITES

Anna Bouzekova-Penkova
Space Research and Technology Institute, BAS
e-mail: a_bouzekova@space.bas.bg
Dimitar Teodosiev
Space Research and Technology Institute, BAS
e-mail: dteod@space.bas.bg

Abstract: Satellite measurements of electric fields depend on the precision and
reliability of the performance of spherical double sensors. In this paper, the application of
spherical double probes with glassy carbon coatings mounted on board a series of satellites,
to study various physical processes taking place in the Earth's plasma is considered. The
physicochemical properties of the glassy carbon coatings on the working surfaces of the
probes were evaluated and it was found that they do not change after a long stay in the

conditions of outer space.
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CTBKJVIOBBIVIEPOJHU ITIOKPUTHUSA BbPXY TUTAHOBHU CIIVIABHU
3A ITPUJIOKEHU S B KOCMUYECKHUTE U3CJIEIBAHUSA

JAumutsp Teogocues, Anna bysexosa-IlenkoBa
dteod@space.bas.bg; a bouzekova@space.bas.bg

Hucmumym 3a kocmuyecku u3cie08anus u mexHoa02uu,
bvnzapcka Akademus na Hayxkume
Cogua 1113, yn. “Axao. I'eopeu bonueg”, o610k 1,
BBIITAPHA

Knwuoseu oymu: mumanosu cniasu, CmMwvKI08b21epOOHU HNOKPUMUS, KOCMUYECKU
excnepumenmu

Pe3ztome: Tumanosume cniasu ca OCHOBHU MAMEPUANU, U3NOJ36AHU 6 MHO200pOUHUME
KOCMUYECKU NPOEKMU, C Yel Peuasane Ha CIONCHU HAYYHU U NPUTONCHU 3a0ayU, Npu U3CIe08ane Ha
OKONO3eMHOMO ~ NPOCMpancmeo. Ycaosusma 6 OMKpumus KOCMOC —Haxazam — Cheyuguunu
MEXHON0UYHU UBUCKBAHUSA KbM Mamepuaiume, om KOUmo ca upabomeHu KOCMuyeckume pakemi,
CNMHUYU, OPOUMATHU CIMAHYUU U HAYYHAMA anapamypa, MOHMUpana ebpxy msax. B masu paboma
ca npedcmaseny u OUCKYmMupanu pesyimamu om npoeedenu HayyHu eKCRepumMenmu, ¢ Usnoi3eane na
eneMenmu om MumaHosu CHiasu, ¢ NOKPUMUSA OM CMBKI08L2NepPOo0, 8 CHbMHUKO8U Npudopu, 3d
usmepsane Ha NOCMOSIHHU U NPOMEHAUSU eleKkmpuynu noiema. Anaiuza na npedcmasenume
pe3yaimamu om npoeeodeH MexHoI02u4eH ekcnepumenm Ha bopoa na Mexcdynapoonama Kocmuuecka
Cmanyus (MKC), 3a uzcnedsane enusiHuemo Ha npoOwAHCUMETHUS NPECOU HA CIMBbKI068b21ePOOHU
NOKpUMUsL 8 OMKPUMUSL KOCMOC, 6bPXY MEXHUMe MEXAHUYHU U (DUIUKO-XUMUYHU XAPAKMEPUCTUKU,
0oKazeam mexHume U3KIIOUUMEIHU KA4yecmea U 6b3MOJICHOCMU 3d NPUNONCeHUs npu paboma 6
eKCmpeMHU YCIL0BUSL, CEbP3AHU C BUCOK BAKYYM, PE3KU MEMNEPAMYPHU NPOMEHU, NOMOYU eleKMPOHU
U UOHU C BUCOKA eHepausl, ANaKMUYHUMe KOCMUYHU 1b4l, MUKDOMEMeopumu u opyeu.
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Jlmvursp Teonocues, Mopman Teoprues, Boiiko Iunnapcku, Anna Bysexopa-Tlenkosa
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METaJHU CIUIaBU U TpapuTH — NMPUIOKEHHE B KOCMHUYECKUTE W3CJEBAaHUs, MEIUIMHATA U
MIPOMHUILIEHOCTTa, COOPHUK OT JOKJIaau OT ['oMIlIHA YHUBEPCUTETCKA Hay4YHa KOH(EepeHIUsI
2023 na HBY ,.Bacui JleBcku, 1405-1412, ISSN 2367-7481
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CTBKJVIOBBIVIEPOAHUA IIOKPUTHUSA BBPXY
KOMIIO3UIIMOHHU KEPAMNYHU MATEPHUAJIN,
METAJIHA CIIVIABU U TPA®UTH - TIPUJIO’)KEHUE B
KOCMHWYECKUTE U3CJIEABAHUSA, MEIUIIMHATA U
INPOMUILIJIEHOCTTA

JTumutsp Teonocues, Mopaan Ieoprues, Boiiko Iluanapckmu,
AnHa by3exkoBa-IlenkoBa

GLASSY CARBON COATINGS ON COMPOSITE
CERAMIC MATERIALS, METAL ALLOYS AND
GRAPHITES - APPLICATION IN SPACE RESEARCH,
MEDICINE AND INDUSTRY

Dimiter Teodosiev, Jordan Georgiev, Boyko Tsyntsarski,
Anna Bouzekova-Penkova

Pesome: Tazu paboma paszenedxcoa npunodiceHUsmMa HA NOKPUMUS Om
CMBKI000paszen 6vb21epo0 U NOYYABAHEMO HA  Cl0e6e OMm CbUjus MAMEPUAl 6bPXY
PA3IUYHU BUO0GE OCHEYNOPHU Mamepuaiu, ¢ 0ebenuHy e no-2oiemu om 25 MUKpoHa.
Texnonocusma e usnonseana 3a uspabomeaHe Ha eneMeHmu CbC CHReYUaiHo
npeoHasHauexue, 8 MeOUYUHAmMd, 3d pagumHu Kacemu 3a pesxiceuj UHCMpPYMeHmu,
MEbPOOCNIABHY NAACTUHU, 2PAPUMOBU NOOJOJNCKU UZNONZ6AHU NPU ENUMAKCUATHO
uspacmeare u npou300CMEOMmMo Ha UHMESPAIHU CXeMU U OPY2U NPUNONHCEHUSL.

I'8.21

Humutsp Teomocue, Anna bBy3zexoBa — IlenkoBa, Jlennia bopucosa (2024) M3mepBane Ha
ULF/VLF enextpuuHu mnojera OT Oopia Ha CIOBTHULM 3a H3CIeIBaHe Ha eQeKTH B
OKOJIO3€MHaTa IUIa3Ma, CBbpP3aHU CBbC CEU3MHM4YHa akTuBHOCT, Crnucanuwe ,l'eonesus,
Kaprorpadus, 3eMeyCTpOICTBO, op. 34, 15-17, ISSN 0324-1610,
https://viewer.joomag.com/%D0%A1%D0%BF%D0%B8%D1%81%D0%B0%D0%BD%D0%B8%
D0%B5-%D0%93%D0%9A%D0%97-3-42024/0456820001726156616?short&
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®OTOIrPAMETPUA, NAZEPHO CKAHUPAHE, CMTbTHHUKOBHM
U3CNEABAHMUA

W3MEPBAHE HA ULF/VLF ENEKTPUUYHKW MNONETA OT BOPOA HA CMMBETHULIK 3A
W3CNEONBAHE HA EQEKTWUTE B OKONO3EMHATA MJA3MA, CBbP3AHWU ChC
CEU3MHUYHATA AKTUBHOCT

Mpod. g-p Aumutep Teogocuer, aou. A-p nHx. Auna byzekoea-lleHkoea,
npodg. a-p wHk. [lennya bopucoea, UKUT-BAH

SUMMARY

In the present work, the quslities and possibilities of applying
spherical probes with glassy carbon coating on their working
surface, for measuring electric fields in the Earth's plasma, are
considered. The accuracy of the measurements and the ability
to observe the fine structure of the ULF/AYLF waves allows them
to be successfully applied to satellites, the main task of the
research is eleciromagnetic warnings of earthquakes, as well
as other large-scale nsfural disasters and environmental
catastrophes related with processes taking place in the Earth's
plasma and on the Earth's surface.

Keywords: processes in the lonosphenc-magnetospheric
plasma. sensors, satellife systems, electric fields, glassy
carbon.

PE3HOME

Fasrnenasn ©3 KBUECTESTE W BLEMOMHOCTWTE 33
npunarsse Ha CHEpWdHW COHOM ChC CTEENOSLMMEROOHT
nOKpuUTE Ha paboTHETE MM NOBBLPXHOCT, 38 WAMEPBESHE Ha
ENEKTPMUHM NMONETA E OKOMOSEMHSTS NNasma. TOUHOCTTE Ha
WEMEDEEHWATE W BEL3IMONHOCTTS 33 HaBnoasesHe Ha huHaTS
cTpyeTyps B8 ULFALF ewnHe nossonReEs 08 OwAST yonewHo
MpWMNSrSHN  HE COLTHWUM, YMATO OCHOBHE S8g0aus e
WMECNEeOEaHE HE  ENeKTPOMErHWTHM  NPeSEECTHULM  HE
SEMETDECSHWMA, 8 Cblyo W HA Apyrm mewsbHe npeupoosEn
SeAcTEMA W EKONOrWYHW KSTSCTPOMhM, CELPSSHW © NpOUecH,
MPOTWUSLYN E OKONMDSEMHETE NNSEMS W ELpXy JeMHETS
MOBEQXHOCT.

HabnoOsEaHM HE HAKDW MECT2 nNpeaW  onpesensHn
FEMETPECEHWA, HE & YCTSHOEEHOD, Y4e Te HEe NpenwecTes
nocnegoesTendo YOspHW MOMEHTH Ha SEMETpECEHWE.
JanucaHuTE O8HHWM CBWO TEKs O0MKMOBEHO CHEOLEEST
ESQUSLMKE, OBMHSUM G2 HE  MHOMO S0HOBDEMEHHW W
0OMEHOEEHD HeWIDEXHW NPOMEHM E OKONMHETE Ccpens,
HECELPESHW CRC SEMETPECEHWA, KSTO HENpUMMED Banesm,
npomesd E  GSpoMETPMUHOTO  HEMATEHE,  WIEYCTEEHW
ENEXTPOMETHWTHN EMWCHW, W3NOMNESHE HE NOOSEMHN BOOW W
Mmoo agpyrm. Mo ToSM HBUMH  HEMWPSHETD  HAa
NpesynpenuTeEnHY  CWTHAENW, ®oMTOo MoraT as  Gwagar
YHUESDCANHD W HEQEMOHO MENCONIESHW 38 MEXIMHHA W
KPSTEOCOOMHA NPOTHOEK, 8 MEXNKUMTENHD TRYAHRO.

MeToauTe 58 CIETHUEDE MOHWTODWHN H3 RBNEHWATS,
npotidawk B ofnacTe B HenocpeacTEsHa GnusccT 00
EMNMUEHTEPE HE FONEMK SEMETPECEHWA, B rKomOuHauwA c
KOMANEKS 0T HESEMHW WSMEDESHWA, C3 MHOMD MNONesHn 28
WIyusEsHeToD HE CEMIMO-2NeXTPOMEMHUTHATE AENEHWA,
CEBPIEHA C NPOLUSCHTE B CEXSMWIHO-SKTMERETE 30Ha. Ha Taan
OCHOBa C= paspeboTEST PEOMLS MENOYHSPOOHW KOCMWYECKA
npoexTH. TRXHAETS OCHOBHS NPEKTMYECKS UEN e A8 Ce Chaasae
edekTMEHS cuCcTEMa 33 Habmogeswe, npenckssssHe W
yNpaEneHwe HE CEACTEWA, CELPISHM C NPOTHUSLW CHMHA
IEMETPECEHMA. YacT OT TEZM EDCMUUECKM NPOEKTH C3
CEBPEaHW C paEpatOTESHETD HE MUEPOCTETHALM [1], HoCewm
Ha Dopas ci CneumanneWpsHE SnNSpeTypa 22 WSMEpPBSHE W
NPESSEEHE HE OSHHW 38 NNSSMEHWTE  N3pSMETEW M
ENEXTPOMArHWTHATE EMWCHM B OKOMOSEMHSTAE Nnasma a0
Jamata. HaOmooesueTo Ha CEMESMWUHETE SKTMEHOCT HS
JEMATE BEMNKUES HE CEM0 PErMCTPMPEHETO HE  CHUMHW
CEUIMWLHE YASDW M TEXHUTE DESPYLWUMTENHK NOCNEACTEMA, 8
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ISSN 2815-3472 (Print), ISSN 2815-3480 (CD)

CbBPEMEHHU ANYMUWHUEBU CNJ1IABU U3MOJ/13BAHU B
ABUALUATA U KOCMUYECKOTO NPOCTPAHCTBO

AHHa by3ekoBa-lleHKoBa
NHCTUTYT 3a KOCMMYECKM M3cneaBaHua U TexHonorum, 6AH
e-mail: a_bouzekova@space.bas.bg

Ab6cmpakm: AnymuHuesume Crsiasu ca OCHOBHUAM Mamepuan 3a CmpykmypHume
yacmu Ha e8bv3dyxonsaasamesnHume cpedcmea nopadu MmexHume BUCOKU CcreyuduyHu
ceolicmea, HAMAAEHO Meano, OMAUYHU XapPaKMepucmuKu Ha ymopa u ycmol4yusocm Ha
Kopo3usa. AnymMuHUAM e CPpasHUMesHO e8MuH, sieK memas, Kolimo moxce 0a 6vle
mepmuyHo obpabomeH u HamosapeH 00 OMHOCUMESHO BUCOKO HUBO HA HAMpPeMeHUE.
JlecHo obpabomeaem e, Koemo 800U 00 MO-HUCKU pa3xoou 3a rMpou3eoocmao U MoodopPbIHKA.
B mo3u kpamvK npezned we ce cbCpedomoyumM HAKPAMKO 8bpxy Hapacmsaujume
MpUsoMHeHUA Ha HAKOU om cb8peMeHHUMe aayMUHUesU Craasu u3rnon3eaHu 8 asuayuama u
Kocmuveckume anapamu.
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AHHa bBy3ekoBa-IlenkoBa (2023) BiausHue Ha KOCMHYECKOTO HPOCTPAHCTBO BBPXY
MaTepHaluTe U 000PYABAHETO Ha KOCMHUYECKUTE araparu, COOPHUK OT J0KIaau ot ['oauniHa
yHUBepcuTercka HayyHa koHpepenius 2023 na HBY ,,Bacun Jlescku, 8-9.06.2023 r., Benuko
TwpHoBO, bearapus, 1413-1420, ISSN 2367-7481
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BJAUAHUE HA KOCMHUYECKOTO ITPOCTPAHCTBO
BBPXY MATEPUAJIMTE U OBOPY/IBAHETO HA
KOCMHUYECKUTE AITAPATHU

AnHa Bby3exoBa-IlenkoBa

INFLUENCE OF SPACE ON SPACECRAFT MATERIALS
AND EQUIPMENT

Anna Bouzekova-Penkova

Pezrome: Jloknaovm npedocmass —umgpopmayus 3a  8b30eucmeuemo Ha
Kocmuvyeckama paouayusi 6vpXy obopyosanemo u mamepuaiume om KOUmMo ca
uspabomenu kocmuueckume anapamu. Paszenedxcoa egpexmume, xoumo 6v3Huxeam 6
pesyrmam Ha obavysanemo 6 mamepuanume. Popmyaupa OCHOGHUME 3A0a4U 3d
ocuzypsigane Ha 6e30nacHa paboma Ha KOCMUYeCKUme anapamu npu u3yyasdane Ha
KOCMUYECKOMO NPOCMPAHCMB0 8 Cb8peMeHHOCmma u 6voeuemo.
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AnHa bBy3sekoBa-IlenkoBa (2023) Kopo3us Ha anymMuMHMH M aTyMUHHUEBH CIUIaBH,
JleBeTHanmeceTa MeXIyHapoHa HayyHa KoHpepenus ,,Kocmoc, Exonorus, Curypaoct SES
2023, 323-327, ISSN 2603 — 3313
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Nineteenth International Scientific Conference
SPACE, ECOLOGY, SAFETY
24 — 26 October 2023, Sofia, Bulgaria

KOPO3UA HA ANYMUHUA U ANYMUHUEBU CMNJTABU

AHHa bysekoBa-lleHKkoBa

WHemumym 3a Kocmudecku u3criedsaHusi U mexHonoauu — bbnzapcka akademusi Ha Haykume
e-mail:a_bouzekova@space.bas.bg

Knroyoeu dymu: koposusi, anymMuHull, anyMuHuesu criasu
Pe3tome: B maka npedcmaseHust 0oknad ca pa3anedaHu sudogeme Kopo3usi, Koumo ce cpewam npu

anymuHus u anymuHuesume cnnasu. OnucaHu ca Mpu4yuHume 3a rnosieama Ha euda Koposusi eodewju 00
paspywasaHe Ha Mamepuarna.
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Protection of aluminum and aluminum alloys from corrosion

Anna Bouzekova-Penkova
Space Researche and Tehnology Institute — Bulgarian Academy of Sciences, Sofia, Bulgaria
e-mail: a_bouzekova@space.bas.bg

Abstract: This paper examines corrosion protection techniques for aluminum alloys, focusing on traditional and innovative surface
treatment methods. Aluminum alloys are applicable in many industries due to their advantages derived from the good combination of
chemical, physical, and mechanical properties. However, they are susceptible to various forms of corrosion, which can critically
compromise the structure of the component and lead to damage that does not ensure safe operation. Coatings are necessary for the
durability and effective protection of aluminum and its alloys from corrosion, ensuring safe and long-term operation of components in
aggressive environments.
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MPUJIOKEHUE HA ATYMUHHS B ’KEJIE30IIBTHATA
UHAYCTPUS

Anna BysexoBa-IlenkoBa
a_bouzekova@space.bas.bg

Hucmumym 3a Kocmuyecku u3cieosanus u mexnonozuu,
bvnzapcka Akademus na Hayxume

Cogpua 1113, yn. “Axkao. I'eopeu Bonues”, onok 1,
PEITYB/IHKA BBJITAPUA

Knwuoeu oymu: arymunui, arymunuesu cniagu, jceie3onvner mpaHcnopm

Pestome: Toszu 0oknad npedocmass Kpamwvk npeaied HaA 6udogeme aiyMuHuesu
CNAAsU, U3NON3BAHU 6 HCENe30NLMHAMA UHOYCMPUS. ATYMUHUAM U aJlyMUHUesuUme Cnaasu ca
Mamepuanume, KOUmo OONPUHACAM 3a OBP30MO PA3eUmMuUe U MOOEPHUZUPAHE HA OMPAcid
nopaou onekomsagane na dicere3onvmuume npeeo3nu cpeocmea. Onekomenama KOHCMPYKYus,
no3eonsea Ha enaxka 0a yckopasa u 3abass no-epexmusno. ITpancnopmupa nogeve nonesuu
moeapu npu NO-HUCKU pasxoou, HAMANA6A HAMOBAPEAHEMO HA JCENe30NbmHUume peicu u
Hamansiea maxHomo usnoceane. Oceen ue e Jiek, 30pas U U30OPbHCAUE, ATYMUHUIIM € MHOZ0
yenen 6 uzepajxcoanemo Ha mogapHu eaconu. Tou e OuonOSUYHO HeympaneH, lecen 3a
noOOPBICKA U He 83aumodelicmea ¢ mosapa npu mpancnopmupane. 3a mpaHcnopmupane Ha
3BPHO U OpYy2U XPAHUMETHU MOBAPU AYMUHUAM € 8AdICeH Om 2Ne0Hd MOYKA HA XUSUeHHUme
ceoticmea Ha mamepuana. Koposuonnama my ycmouuusocm no3eoissda npeo3sanemo Ha
azpecusHU Mosapu 8 XUMUYCCKU Pe3epeoapu U MUHEPAIHu OYHKepu.
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AJIYMUHUM U ATYMUHUEBUTE CILIABU BbB
BUCOKOCKOPOCTHMUA XKEJIE3OITBTEH TPAHCIIOPT
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buvneapcka Axademus na Hayxume
Cogpusn 1113, yn. “Axao. I'eopeu bonues”, o0k 1,
PEIIYB/IHKA BBJITAPUHA

Knrouosu Oymu: anymunui, anymunuesu Cniasu, SUCOKOCKOPOCMHU GIAKOBE,
JKcene3onvmen mpancnopm

Pesziome: Ilpe3 nocneonume Oecemunemusi AIyMUHUSAIN U AIYMUHUESUME CHAABU CE
NpesvLpPHAXA 8 He3AMEHUMU MAMmepuanu 8 npou300Cmeomo Hd GUCOKOCKOPOCMHU BAKOGe.
Taxnomo nexko meano, 30paguHd, U30PwLIHCAUBOCI U YCMOUHUBOCH HA KOPO3US OCULYPABAM
NO-NeKa KOHCMPYKYUs. HA BUCOKOCKOPOCHHUME B1aK0Be, Y8eluddaeane Ha CKopocmmad,
Haoexdconocmma u enepeuiinama eghpekmusnocm. M3znonzeanemo um 00u 00 HAMAIABAHE HA
pasxooume 3a NPouU3BOOCME0 U NOOOPBICKA, KOEemo 2u npasu npeonoduman mamepuan 3d
OBOewo NPou3BOOCME0 HA BUCOKOCKOpOCmHU @1akose. To3u 00Kknad npedocmass Kpamuvk
npeaned Ha 8udoseme AIyMUHUESU CRIABU, U3NON36AHU 8b8 BUCOKOCKOPOCHHUS JCeNe30NbIeH
mpancnopm.

I'8.28

Anenvuna MuteBa, AnHa byzekoBa-Ilenkosa (2024) [Ipuioxxenne Ha BTOpUYHUTE aTyMUHUEBU
CIJIaBU B JKEJIE30I'BTHUS TPAHCHOPT, COOPHUK OT JAOKJIaau OT 'onuIHAa yHHUBEPCHTETCKA
Hay4Ha koHpepenius 2024 na HBY ,,Bacun JleBcku, 711-720, ISSN 2367-7481
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IMMPUJIOXKEHUE HA BTOPUYHUTE AJIYMUHUEBHU
CIUTABHU B KEJIE3OITbTHUA TPAHCITIOPT

Aneanna MurteBa, AnHa bysexkoBa-IlenkoBa

APPLICATION OF SECONDARY ALUMINUM ALLOYS
IN RAILWAY TRANSPORT

Adelina Miteva, Anna Bouzekova-Penkova

Pesztome: Bmopuunume anymunuesu cnaaeu ce uznonzeam 6ce NO-uupoko, HO
HEOOCMamv4Ho, 8 Jdeere3onvmuume mpancnopm u cucmemu. B pabomama ca oaoenu
KOHKpemHu npumepu 3a maxkuea npuiodcenus. Iloouepmanu ca npeoumcmeama u
nomeHyuana Ha GMOPUYHUME AAVMUHUEBU CHIABU 3d YSANOCMHA  VCMOUYUBOCM.
Pazenedanu ca u 6voewume u3zcre0o8amencku HACOKU 6 MO6A HAnpaeieHue -
EKON02UMHOCT U YCMOUYUBOC 8 JHCENC30NbMHUS MPAHCNOPM.
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Anenuna MureBa, AHHa By3ekoBa-IlenkoBa (2024) [IpuioxeHust Ha BTOpUYHU aTyMUHUEBU
CIUIaBH B aBTOMOOWJIHATAa MHIYCTpHs, COOPHUK MOKJIAau OT HaydyHa KOH(epeHIus ‘“3HaHHE,
HayKa, MHOBALIMH, TEXHOJIOTHH, 717-728, ISSN 2815-3472,
https://www.ceeol.com/search/article-detail?1id=1275384
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NMPUNOXEHUA HA BTOPUYHU ATYMUHUEBU CIJIABU B
ABTOMOBUNHATA UHAYCTPUA

ApenuvHa Murtesa
NHCTUTYT 332 KOCMUYECKUN nscneasaHma n texHonorum, bAH
e-mail: ad.miteva@gmail.com
AHHa bysekoBa-lNeHKoBa
NHCTUTYT 32 KOCMUYECKM nscneaBaHmnAa n texHonormm, bAH
e-mail: a_bouzekova@space.bas.bg

AHomayusa: BmopuyHume aaymuHuesu Crnaaeu, [rO/gAy4eHU Om pPeyuKaupaHu
mamepuanu, npedaaaam eKono2UYHU U ycmol4yueu anmepHamusu 6 asmomobunHama
uHOycmpus. Te3u cnaaeu ocu2ypasam HamaseHo meano, nodobpeHa obpabomeaemocm u
6nazonpusmHo ev3delicmeue 8bpxy OKonHama cpeda. Cmamusma npezaexoa
ynompebume Ha 8MOPUYHU  anyMuHuesu cnaaeu 8 aemomobusocmpoeHemo,
nodyepmasaliku mexHUA MNomeHyuasa 3a uAanocmHa ycmodlyusocm. [Ipakmuyeckume
npumepu u b6vlewu Uu3C1e008aMesICKU  HACOKU ca o06cvoeHu, nodyepmasaliku
Heobxodumocmma om ONMUMU3UPAHe HA U3M0/A38GHEMO HA mMe3u CnaAaeu 8 pPasauvyHu
asmomobusiHuU KOMMOHeHmMuU.
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AnHa by3ekoBa-Ilenkosa (2024) [IpuioxeHust Ha BTOpUYHHU ATyMUHUEBU CILJIaBU B MOPCKUS
1 OOIIECTBEH TPaHCIOPT, COOpHUK OT JoKiIaau oT [oaMiiHa yHMBEpCUTETCKAa HaydHa
koH(pepenmust 2024 na HBY ,.Bacun Jlescku, 701-710, ISSN 2367-7481

IPUJIOKEHUSA HA BTOPUYHU AJITYMUHHUEBHA
CIIJIABM B MOPCKUSA U OBLHIECTBEH TPAHCIIOPT

AnHa by3ekoBa-IlenkoBa

APPLICATIONS OF SECONDARY ALUMINUM ALLOYS
IN MARINE AND PUBLIC TRANSPORT

Anna Bouzekova-Penkova

Pesztome: Bmopuunume anymunuesu cniagu npeoiazam eKoi02uyHu U yCmoudueu
anmepHamueu 6 MopcKus u obwecmeen mpancnopm. Tesu cnaasu ocucypsasam
Hamaneno meano, nodoopeHa obpabomeaemocm u OIA2ONPUAMHO Bb30CUCNEUE BbPX)
oxkonnama cpeda. Cmamusama npeanexcoa ynompeoume Ha MOPUYHUME ATYMUHUEBU
CNIa6U 6 MOPCKUs U 0OWeCm8eH MpaHCNopm, NOOYepmAasatiKu MmexHus NOmeHyual 3a
ysnocmua yemouuusocm. Ilpakmuuecku npumepu u 6v0ewu u3cie008amencku HacoKu
ca obcvoenu.

30



