ISSN 1813-5420

HAIIIOHAJIbHUHM TEXHIYHUH YHIBEPCUTET YKPAIHU
«KUIBCBKUU MOJITEXHIYHUM IHCTUTYT
IMEHI ITOPSI CIKOPCBKOI'O»

EREPTETHRA

€KOHOMIKAa, TEXHOJIOTII, €eKO0JIOTifA

HaykoBuil :KypHaJI



HAHIIOHAJIbHUM TEXHIYHUH YHIBEPCUTET YKPAIHU
«KUIBCBKHUU NOJITEXHIYHUMA IHCTUTYT
IMEHI ITOPSI CIKOPCBKOI'O»

EHEPI'ETUKA

EKOHOMIKA, MEexXHOoa02li, eK0102i

HayxkoBuii ;KypHaJI

Ne 2 (72) - 2023

Buxoauts 4 pa3u Ha pik

3acHoBanwuii y 6epesni 2000 poxky

EneprernyHi cucTeMu Ta KOMIUIEKCH
Enepreruuna eeKTHUBHICTD Ta EHEPTO30EPEIKEHHS
TexHouorii Ta 00J1aITHAHHS B €HEPreTHII
Exonoriyndi npo6yiemMu B eHepreTHIl

KuiB

KIII im. Iropst Cikopchkoro
2023



Tonosnuii peoakmop —

3acmynnuxu
20JI06H020 pedaxKmopa —

10.1. SIxkumenko

C.I1. lenucrok, O.C. Anaynscekuii, €. M. [TuceMennuit

Bionogioanvnuii cekpemap — O.0. 3aknagHuit

PEZ[AKLIIfIHA KOJIET'IA: A.O. ABpamenko, b.I. bacok, O.®. bytkesuu, O.0O. BoBk,

(Yxpaina)

3AKOPJIOHHI YWIEHU

A.B. Bosouiko, I'.O. Bopomnaes, B.I. Jlemxko, B.S. Kyiikos,
C.O. Kynps, A.B. Hocoscbkuii, M.A. OctpoBepxos,
C.M. Ilepecana, B.A. Ilomos, K.K. Tkauyk, B.O. Tys,
0O.10. Yepnoycenko, C.II. llleBuyk, B.®. [llnakapeHko

PEJAKLINHOI KOJETI: E. Xaummmu (Jopmmynocekuii mexuiunuii - ynieepcumenm,

Be6-caiiT xypHany
Kypnain 3apeectpoBaHo

IHCIMUmMym eHepeemuyHux cucmem ma eKOHOMIKU eHepeemuKi,
Himeuuuna), Pudapn Crpskenenki (Incmumym enekmpomexuixu,
Bapwasa, Tonvwa), T1.5. Exens (Ilancokuii xamonuybkuil
yuieepcumem Minac Xepaiic, bpazunia), A.B. Ky3Henos
(Ynisepcumem wmamy Ilisniuna Kaponina, CILIA), B.1. Oneuryk
(Incmumym  enepeemuxu AH Monoosu), 0O.B. Ky3uenos
(Ynisepcumem npuxnaonux nayx, Himeyuuna), Kapnoc .
[aiibep (Vrisepcumemcoruit  xonedoc Ilisdenno-Cxionol
Hopeecii), A. bauikic (BinbHIQCbKUll mexHiuHull yHigepcumem im.
T'eouminaca, Jlumea), Onitc Noaxim (Incmumym enepeemuxu m.
Xamm, Himeuuuna), B.M. Tlocronativi (Incmumym enepeemuxu
Axaoemii Hayx Monoosu), Poman Ilapma (Vuisepcumem
Ilisoenno-Cxionoi Hopeeeii

http://energy.kpi.ua

Peectpariiinnii Homep CBIigoITBa MPO JEPKABHY PEECTPAILIIO
JpyKoBaHOTo 3ac00y MacoBoi iH(popmarii KB Ne22857-1277511P
Bix 14.06.2017 p.

XKypnan BaeceHo no Ilepeniky ¢axoBux BHAaHb YKpaiHM, B SKUX MOXYTb IyOJiKyBaTHCS
pe3ynbTaTu AUCepPTaLliHUX poOIT Ha 3400y TTS HAYKOBUX CTYIIEHIB IOKTOpa 1 KaHAM1aTa HAYK
BiAnoBigHO A0 Hakazy MOH VYkpainu Ne 1188 Bix 24 Bepecus 2020 p. (xareropis «by).
Kypnan BxioueHo a0 6a3 nanux «HaykoBa nepionuka Ykpainun» HBYB, Google Scholar,
Index Copernicus, WorldCat, BASE, OpenAIRE, [Ixepeno, URAN, Polska Bibliografia
Naukowa, Research Bible, Directory of Research Journals Indexing (DRJI), Scientific Indexing
Services, Cosmos Impact Factor, Infobase Index, Real Time Impact Factor, enexTpoHHOTO
apxiBy HaykoBux MarepianiB ELAKPI. ITianucano 1o apyky 3a pekoMmeHpauiero Buenoi paau
HamionaneHoro texHi4HOro yHiBepcutery YKpaiHu “KuiBChKHN MOJIITEXHIYHUH 1HCTUTYT
imeHi Iropst Cikopcebkoro” (mpotokon Ne 3 Bix 1 tpaBus 2023 p.).

Kowmm'torepna Bepctka f.1. Xanenos, O.0. 3aknannuii
Bianmosimaneuumii 3a Bunyck Buganus O.0. 3aknagHuit

ISSN
Anpeca penakiii

Bunasens

1813-5420 (Print), 2308-7382 (Online).

03056, Ykpaina, m.Kuis, Byn.bopmiarisebka, 115, k.315,
tei. (38-044) 406-85-14, e-mail: sekrep@Ill.kpi.ua

KIII im. Iropst Cikopcrkoro Bunasuuntso «IlonitexHikay,
M.KwuiB, Byin. [lomitexniuna , 14, kopm. 15.

VYBara! IlepenpykyBaHHs MarepiajiB IHIIMMHM BUAAHHAMH MOXJIMBE JHIIE 3 J03BOIY
penakuiitHoi konerii xypHary EHEPTETHKA: ekoHoMiKa, TEXHOJI0Til, €KOJIOTisl

© KIII im. Iropsi Cikopcbkoro, 2023



NATIONAL TECHNICAL UNIVERSITY OF UKRAINE
“IGOR SIKORSKY KYIV POLYTECHNIC INSTITUTE”

POWER
ENGINEERING

economics, technique, ecology

ENERHETYKA:
ekonomika, tekhnolohiyi, ekolohiya

The Scientific Journal

Ne 2 (72) — 2023

Published 4 issues per year
Founded in March 2000

Energy systems and complexes
Energy efficiency and energy saving

Technologies and equipment in energy
Environmental problems in energy

Kyiv

Igor Sikorsky Kyiv Polytechnic Institute
2023



Editor-in-chief- Yu.l. Yakymenko
Deputy editors-in-chief- S.P. Denysiuk, O.S. Yandulskyi, E.M. Pysmennyi

Deputy 0.0. Zakladnyi
EDITORIAL BOARD: A.O. Avramenko, B.I. Basok, O.F. Butkevych, O.0. Vovk,
(Ukraine) A.V. Voloshko, G. Voropaiev, V.I. Deshko, V.Ya. Zhuykov,

S.0. Kudrya, A.V. Nosovsky, M.Ya. Ostroverkhov,
S.M. Peresada, V.A. Popov, K.K. Tkachuk, V.O. Tuz,
O. Yu. Chernousenko, S.P. Shevchuk, V.F. Shinkarenko

FOREIGN MEMBERS OF

EDITORIAL BOARD: E. Handschin (Institute of Power Systems and Power Economics
of Dortmund Technical University, Germany),
Richard Strzelecki (Electro technical Institute, Warsaw, Poland),
P.Y. Ekel (Pontifical Catholic University of Minas Gerais, Belo
Horizonte, Brazil), A.V. Kuznetsov (North Caroline State
University, USA), V. Oleschuk (Institute of Power Engineering of
the Academy of Sciences of Moldova), O. Kuznetsov (University
of Applied sciences, Germany), Carlos F. Pfeiffer (University
College of Southeast Norway), A. Baskys (Vilnius Gediminas
Technical University, Vilnius, Lithuania), Opitz H. Joachim
(EIH Energy Institute Hamm, Germany), V. Postolati (Institute of
Power Engineering of the Academy of Sciences of Moldova),
Roshan Sharma (University of South-Eastern Norway).

Website of the journal http://energy.kpi.ua

Journal was registered Certificate of State Registration Prinded Media
series KB Ne22857-12775T1P dated 14 June 2017

The Journal was registered approved by order of MES of Ukraine Ne 1188 of September 24,
2020 as an occupational edition. The Journal is included in databases «Scientific Periodicals of
Ukraine», Google Scholar, Index Copernicus WorldCat, BASE, OpenAlIRE, Djerelo, URAN,
Polska Bibliografia Naukowa, Research Bible, Directory of Research Journals Indexing (DRJI),
Scientific Indexing Services, Cosmos Impact Factor, Infobase Index, Real Time Impact Factor,
electronic archive of research materials ELAKPI. Passed for printing under recommendation of
Academic Council of National Technical University of Ukraine " Igor Sikorsky Kyiv Polytechnic
Institute " (protocol Ne 3 on May 1, 2023).

Desktop publishing Ya.l. Khanenov, O.0. Zakladnyi.
Responsible for the publication O.0. Zakladnyi.

ISSN 1813-5420 (Print), 2308-7382 (Online).
Address of
editorial office 03056, Ukraine, Kyiv, 115 Borschagivska str., office 315
tel. (38-044) 406-85-14, e-mail: sekrep@Ill.kpi.ua
The publisher Igor Sikorsky Kyiv Polytechnic Institute Publ.hous "Politehnika",

Kyiv, 14 Polytechnique str., b. 15.

Attention! Reprint material in other publications only with the permission of editorial board of
the journal POWER ENGINEERING: Economics, Technique, Ecology.

© Igor Sikorsky Kyiv Polytechnic Institute, 2023



