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The Xl International Conference ,Electromagnetic Devices and Processes in Environment Protection ELMECO-
117 & Xl Seminar of Applications of Superconductors AoS-13" were held at the hotel Victoria in Lublin
in the period of September 12-15, 2024. This year's editions of these events were dedicated to the 30th
anniversary of the ELMECO conference and the 60th anniversary of the Faculty of Electrical Engineering
and Computer Science of the Lublin University of Technology. The event was an exciting opportunity to network
with peers, learn about the latest trends and technologies for electrical engineering, energy and environment,
electrical materials science, and contribute to the advancement of the industry. The conference was actively
attended by 52 PhD students and scientists from Poland, Japan, Germany, the Czech Republic, France, Great
Britain, India, and Ukraine.

The Scientific Committee of the conference awarded prizes for the best poster and oral presentation for young
scientists. The conference is co-financed by the project no. KONF/SP/0473/2023/01 obtained under the program
of the Ministry of Science and Higher Education of Poland, the Excellent Science Il program "Co-financing
of scientific conferences".

ELMECO-2024 conference organizers:

. Association of Polish Electrical Engineers, Lublin Branch,

. Polish Society of Theoretical and Applied Electrical Engineering, Lublin Branch,

. Department of Electrical Engineering and Superconducting Technologies of the Lublin University
of Technology.

Honorary patronage of the conference:

. Committee of Electrical Engineering of the Polish Academy of Sciences,

. Lublin Scientific Society,

. Polish Academy of Sciences, Lublin Branch.

P

Photographs: organiser's material



3/2024

lipiec — wrzesien

Wydanie pod redakcja naukowa

INFORMATYKA
L\UTOMATYKA
POMIARY

W GOSPODARCE i OCHRONIE SRODOWISKA

prof. dr hab. inz. Waldemara W¢jcika

p-1SSN 2083-0157, e-ISSN 2391-6761, www.e-iapgos.pl

EDITOR STAFF
ZESPOL REDAKCYJNY

EDITORIAL BOARD
KOMITET REDAKCYJNY

Editor-in-Chief

Redaktor naczelny

Pawel KOMADA
Lublin University of Technology, Lublin, Poland
p.komada@pollub.pl

Deputy Editors
Zastepcy redaktora
Jan SIKORA

Research and Development Center Netrix S.A.,
Lublin, Poland sik59@wp.pl

Dominik SANKOWSKI
Lodz University of Technology, Lodz, Poland
dsan@kis.p.lodz.pl

Pavel FIALA
Brno University of Technology, Brno, Czech
Republic fialap@feec.vutbr.cz

Andrzej SMOLARZ
Lublin University of Technology, Lublin, Poland
a.smolarz@pollub.pl

Technical Editor
Redaktor techniczny

Tomasz LAWICKI
Lublin University of Technology, Lublin, Poland
t.lawicki@pollub.pl

Statistical Editor
Redaktor statystyczny

Ewa LAZUKA
Lublin University of Technology, Lublin, Poland
e.lazuka@pollub.pl

EDITORIAL OFFICE
REDAKCJA

Redakcja czasopisma

Informatyka, Automatyka, Pomiary w
Gospodarce i Ochronie Srodowiska
Katedra Elektroniki i Technik
Informacyjnych

Politechnika Lubelska

ul. Nadbystrzycka 38A, 20-618 Lublin
tel. +48 81 53 84 309,
iapgos@pollub.pl

www.e-iapgos.pl

iapgos.pollub.pl
ph.pollub.pl/index.php/iapgos

Editor-in-Chief

Redaktor naczelny

Pawel KOMADA

Lublin University of Technology, Lublin, Poland
p.komada@pollub.pl

Topical Editors

Redaktorzy dziatowi

Electrical Engineering
Elektrotechnika

Jan SIKORA
Research and Development Center Netrix S.A.,
Lublin, Poland sik59@wp.pl

Computer Science
Informatyka

Dominik SANKOWSKI
Lodz University of Technology, Lodz, Poland
dsan@kis.p.lodz.pl

Electronics
Elektronika

Pavel FIALA
Brno University of Technology, Brno, Czech
Republic fialap@feec.vutbr.cz

Automatic
Automatyka

Waldemar WOJCIK
Lublin University of Technology, Lublin, Poland
waldemar.wojcik@ pollub.pl

Environmental Engineering
Ingynieria Srodowiska

Lucjan PAWELOWSKI
Lublin University of Technology, Lublin, Poland
|.pawlowski@pollub.pl

Mechtronics
Mechatronika

Krzysztof KLUSZCZYNSKI
Cracow University of Technology, Cracow,
Poland krzysztof.kluszczynski@pk.edu.pl

INTERNATIONAL
PROGRAMME COMMITTEE
RADA PROGRAMOWO-
NAUKOWA

PUBLISHER
WYDAWCA

Politechnika Lubelska
ul. Nadbystrzycka 38D
20-618 Lublin

tel. +48 81 53 84 100
www.pollub.pl
ph.pollub.pl

Chairman
Przewodniczacy

Waldemar WOJCIK
Lublin University of Technology, Lublin, Poland

Deputy of Chairman
Zastepca przewodniczacego

Jan SIKORA
Research and Development Center Netrix S.A.,
Lublin, Poland

Members
Cztonkowie

Kazimierz ADAMIAK
University of Western Ontario, Ontario, Canada

Darya ALONTSEVA

D.Serikbaev East Kazakhstan State Technical
University, Ust-Kamenogorsk, Kazakhstan
Shin-ichi AOQUI

Sojo University, Kumamoto, Japan

Javier BALLESTER

Universidad de Zaragoza, Saragossa, Spain
Yurii BOBALO

Lviv Polytechnic National University, Lviv,
Ukraine

Oleksy BORYSENKO

Department of Elektronics and Computer
Technics, Sumy, Ukraine

Hartmut BRAUER

Technische Universitéit Ilmenau, Ilmenau,
Germany

Kathleen CURRAN

School of Medicine & Medical Science, Dublin,
Ireland

Milan DADO

University of Zilina, Zilina, Slovakia
Jarmila DEDKOVA

Brno University of Technology, Brno, Czech
Republic

Andrzej DEMENKO
Poznan University of Technology, Poznan,
Poland

Pavel FIALA

Brno University of Technology, Brno, Czech
Republic

Vladimir FIRAGO

Belarusian State University, Minsk, Belarus

Ryszard GOLEMAN
Lublin University of Technology, Lublin, Poland

Jan GORSKI

AGH University of Science and Technology,
Cracow, Poland

Stanistaw GRATKOWSKI

West Pomeranian University of Technology
Szczecin, Szczecin, Poland

Antoni GRZANKA
Warsaw University of Technology, Warsaw,
Poland

Jeni HEINO
Helsinki University of Technology, Helsinki,
Finland

Oleksandra HOTRA
Lublin University of Technology, Lublin, Poland

Wojciech JARZYNA
Lublin University of Technology, Lublin, Poland

Mukhtar JUNISBEKOV

M.Kh. Dulaty Taraz State University, Taraz,
Kazakhstan

Piotr KACEJKO

Lublin University of Technology, Lublin, Poland
Krzysztof KLUSZCZYNSKI

Cracow University of Technology, Cracow,
Poland



2

TIAPGOS 3/2024

Grzegorz KEOSOWSKI
Lublin University of Technology, Lublin, Poland

Yurii KRAK
Taras Shevchenko National University of Kyiv,
Kiev, Ukraine

Piotr KSIAZEK
Medical University of Lublin, Lublin, Poland

Piotr LESIAK
WSEI University, Lublin, Poland

Volodymyr LYTVYNENKO
Kherson National Technical University,
Kherson, Ukraine

Artur MEDVIED

Riga Technical University, Riga, Latvia

Pawel MERGO
Maria Curie-Sktodowska University, Lublin,
Poland

Zbigniew OMIOTEK
Lublin University of Technology, Lublin, Poland

Andrzej NAFALSKI
University of South Australia, Adelaide,
Australia

Il Han PARK
Sungkyunkwan University, Suwon, Korea

Lucjan PAWLOWSKI
Lublin University of Technology, Lublin, Poland

Sergey PAVLOV

Vinnytsia National Technical University,
Vinnytsia, Ukraine

Leonid POLISHCHUK

Vinnytsia National Technical University,
Vinnytsia, Ukraine

Denis PREMEL
CEA Saclay, Gif-sur-Yvette, France

Jason RILEY

The Eunice Kennedy Shriver National Institute
of Child Health and Human Development,
Bethesda, USA

Ryszard ROSKOSZ
Gdansk University of Technology, Gdansk,
Poland

Tomasz RYMARCZYK
Research and Development Center Netrix S.A.,
Lublin, Poland

Dominik SANKOWSKI

Lodz University of Technology, Lodz, Poland
Stanislav SLOSARCIK

Technical University of Kosice, Kosice, Slovakia

Jan SROKA
Warsaw University of Technology, Warsaw,
Poland

Henryka Danuta STRYCZEWSKA
Lublin University of Technology, Lublin, Poland

Batyrbek SULEMENOV
Kazakh National Research Technical University
after K.l.Satpayev, Almaty, Kazakhstan

Mirostaw SWIERCZ

Bialystok University of Technology, Biatystok,
Poland

Stanistaw TARASIEWICZ

Université Laval, Quebec, Canada

Murielle TORREGROSSA
University of Strasbourg, Strasbourg, France

p-ISSN 2083-0157, e-ISSN 2391-6761

Stawomir TUMANSKI
Warsaw University of Technology, Warsaw,
Poland

Oleksandr VASILEVSKYI
University of Texas at Austin, Austin, USA

Andrzej WAC-WLODARCZYK
Lublin University of Technology, Lublin, Poland

Zygmunt WARSZA
Industrial Research Institute for Automation and
Measurements, Warsaw, Poland

Sotoshi YAMADA

Kanazawa University, Kanazawa, Japan
Xiaoyi YANG

Beihang University, Beijing, China

Mykola YERMOSHENKO

International Academy of Information Sciences,
Kiev, Ukraine

Athanasios ZACHAROPOULOS
University College London, London, United
Kingdom

lvan ZHARSKI

Belarusian National Technical University,
Minsk, Belarus

Cao ZHIHONG

Institute of Soil Science Chinese Academy
of Sciences, Nanjing, China

Pawel ZUKOWSKI
Lublin University of Technology, Lublin, Poland

PRINTING HOUSE - DRUKARNIA

PPH Remigraf Sp. z 0.0.
ul. Fortuny 5, 01-339 Warszawa
https://remigraf.pl/

naktad: 100 egzemplarzy

OTHER INFORMATION - INNE INFORMACJE

Czasopismo jest indeksowane w bazach:

DOAJ
BazTech

IC Journals Master List
Google Scholar

doaj.org
baztech.icm.edu.pl

scholar.google.pl

POL-index pbn.nauka.gov.pl
Sherpa ROMEO www.sherpa.ac.uk
OAJl oaji.net

SCOPUS WWW.SCOpUS.com
EBSCO www.ebsco.com

www.journals.indexcopernicus.com

Czasopismo Informatyka, Automatyka, Pomiary w Gospodarce i Ochronie Srodowiska zostalo objete finansowaniem przez
Ministerstwo Nauki i Szkolnictwa Wyzszego w ramach programu Wsparcie dla czasopism naukowych w latach 2019-2020.

Czasopismo znajduje

si¢ w wykazie

czasopism naukowych opublikowanym w Komunikacie

Ministra Nauki

z dnia 5 stycznia 2024 r. Unikatowy ldentyfikator Czasopisma: 200167 — przypisana liczba punktow przyznawanych

za publikacje artykutu — 20.

Zasady publikowania artykutow, przygotowania tekstow, zasady etyczne, procedura recenzowania, wykazy recenzentow
oraz petne teksty artykutéw dostepne sa na stronie internetowej czasopisma:

www.e-iapgos.pl

W celu zwigkszenia oddziatywania czasopisma w $rodowisku naukowym redakcja zaleca:

e w artykutach publikowanych w IAPGOS cytowa¢ artykuly z renomowanych czasopism migdzynarodowych (szczegdlnie
indeksowanych w bazach Web of Science oraz Scopus) uzywajac oficjalnych skrotow nazw czasopism,

e w artykutach publikowanych w innych czasopismach (zwtaszcza indeksowanych w bazach Web of Science oraz Scopus)
cytowac prace publikowane w IAPGOS — zwlaszcza postugujac si¢ numerami DOI, np.:
Kluszezynski K. Modelowanie — umiejetnosé czy sztuka? Informatyka, Automatyka, Pomiary w Gospodarce i Ochronie
Srodowiska — IAPGOS, 1/2016, 4-15, https://doi.org/10.5604/20830157.1193833.
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