MIHICTEPCTBO OCBITU
I HAVKU YKPATHU

HarmionansHuii TeXHIYHUN YHIBEPCUTET
«XapKiBCbKHUM MOMITEXHIYHUN THCTUTYT»

Bicuuk HanionaabHOro
TEeXHIYHOI'0 YHiBEpPCHUTETY
«XIII». Cepisi: EHepreTru4Hi
Ta TEIUIOTEeXHIYHi
NMPoUecH M yCTATKYBAHHS

Ne 1(17)°2024

301pHHUK HAYKOBHX Ipallb

Bunanns 3acHoBane y 1961 p.

XapkiB
HTY «XIIl», 2024

MINISTRY OF EDUCATION
AND SCIENCE OF UKRAINE

National Technical University
"Kharkiv Polytechnic Institute”

Bulletin of the National
Technical University
"KhPI". Series: Power
and Heat Engineering
Processes and Equipment

No. 1(17)°2024

Collection of Scientific papers

The edition was founded in 1961

Kharkiv
NTU "KhPI", 2024
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BunaHHs IpUCBSYEHE OCBITICHHIO JOCATHEHD B Taly3sAX €HEPreTHYHOro i TPaHCIIOPTHOTO MamMHOOYXyBaHHA. ITyOmikylOoThCS CTATTi,
IO CTOCYIOTBCS TEXHIYHOT TerIodi3uKH, rifpoaepoMexaHiki B €HEPreTHIHOMY Ta aBialliifHOMY yCTaTKyBaHHI, ONTHMI3allii B eHeproMamniu-
HOOYIyBaHHI, EKOHOMIYHOCTI 1 HaAIHHOCTI TEIIOTEXHIYHOro 00JaqHaHHs, 3acToCyBaHHs 1 Bepudikauii cygacaux CFD mporpam, enepros-
Oepiraro4nx TEXHOJOTiIl IpH reHepanii, po3MoAiNi Ta TPaHCIOPTI eHeprii, HeTpaAULiiiHili eHepreTHKH, BUCOKUX TeXHOJOTIH Ta eKOIOTiYHIX
aCIIeKTiB B €HEPrOMaIINHOOYIyBaHHi.

J171s1 HayKOBIIIB, BUKJIaAa4iB BHILOI IIKOJH, aCHiPAHTIB, CTYACHTIB 1 (axiBIiB B raxy3i eHEPreTHIHOrO i TPAHCIOPTHOTO MAIIUHOOY-
JAyBaHHS.

The purpose of this edition is to highlight the achievements in the field of power engineering and mechanical engineering. It includes
the scientific papers that highlight the issues of engineering thermal physic and hydraulic aeromechanics peculiar for the power engineering
and airborne equipment, power plant engineering optimization, cost effectiveness and reliability of the heat engineering equipment, the use
and verification of state-of-the-art CFD programs, energy-saving technologies, alternative power engineering, high technologies and ecolog-
ical aspects of the power plant engineering.

It is of interest for the scientists, academics of higher schools, post-graduate students and the specialists in the field of power engineer-
ing and transport engineering.

Inentudikarop menia R30-02558, 3rimmo 3 pimenssm Hamiomanenoi pamgm VYkpaiHum 3 nuTaHb TeneOaueHHS 1 paJiOMOBICHHS
Bix 11.01.2024 Ne 33.

Mosa crareii — ykpalHCbKa, aHTJTifiCbKa.
Bicnux Hayionansnozo mexuiunozo ynieepcumemy «XIII». Cepia: Enepzemuuni ma mennomexuniuni npoyecu i ycmamkyeanHns enece-
no 00 «llepenixy nayxosux gaxogux sudanv Yxpainu, 8 AKUX MOJCYMb NYONIKYBAMUCA pe3yTbmamu oucepmayiinux pooim na 3006ymms

HAyKOBUX cmynemie 00Kkmopa i kanouoama nayky, 3ameepodcenozo Haxazom MOH Vrpainu Ne 1471 6io 26.11.2020 p.

Bicnux Hayionansnozo mexuiunozo ynieepcumemy «XIIly. Cepin: Enepzemuuni ma meniomexuiuni npoyecu it yCmamky8aHHs BKIIO-
YeHUH [0 30BHIIHIX iHpOpMALIHHUX cHCTEM, y TOMY 4YHCIii B HaykomerTpuuHy 0a3y manux Index Copernicus (ITonsiia), Google Scholar;

3apeecTpoBaHuil y CBITOBOMY Kartasio3i nepiognunux Buaanb 6asu nanux Ulrich’s Periodicals Directory (New Jersey, USA).

Odiniiinmii caiit Bupanns: http://etpo.khpi.edu.ua

3aCHOBHHK
HauioHanbHuil TEXHIYHNI yHIBEpCUTET
«XapKiBCbKUH MOJITEXHIYHUN IHCTUTYT»
Penakuiiina koJierisi cepii
Bionogioansnuii peoakmop:
€o¢imos O. B., 1.1.H., npod., HTY «XTIIl», Ykpaina
Bionosioanvuuii cekpemap:
JIntBunenko O.0., k.T.H., mpod., HTY «XIIl», Ykpaina
Ynenu peokonezii:
Boaka O. O., x.1.H., HTY «XIIl», Ykpaina
Kagepues B. JI., k.T.H., nout., HTY «XIII», Ykpaina
Konopsoxua JI. B., a.1.H., npod., IITIMam HAHY, Ykpaina
Ligrani P., x.t.1., mpod., University of Alabama in Huntsville, USA
Matas R., x.1.H., University of West Bohemia in Plzen, Czech
Muxaiinosa I. O., k.1.H., HTY «XIIl», Ykpaina
Muux A. C., 1.1.H., o, 3anopi3pkuii HaionansHuit
VhiBepcurer, Ykpaina
Nick S., n.1.1., mpod., Cardiff University, UK
OctposepxoB M. 4., 1.T.H., npod., HTYY «KIIl», Ykpaina
Tununenko M. M., n.1.H., npod., HanionansHMit HayKOBHii LIGHTP
«XapkiBcbkuil dizuko-TexHiunui iHcTHTYT HAH YKpainu
Rzadkowski R., m.1.1., mpod., Institute flow machines PAN, Poland
Pomamos 1O. B, a.1.H., mpod., XHYPE, Vkpaina
Cep6in C. L., 1.T.H., npo¢., HarionanbHuii yHiBepcuteT Kopabie-
OymyBaHHS iMeHi aaMmipana Makapoa, YkpaiHa
Ty3 B. O., o.1.H., mpo¢., HTYY «KIIl», Ykpaina
VYeatuit O. I1., 1.1.H., npod., HTY «XIIl», Ykpaina
Yepenniuenko O. K., k.T.H., 1ou., HarjioHanbHuii yHIBEepcHUTET
KopabneOyryBaHHs iMeHi axmipana MakapoBa, YkpaiHa
Yepuoycenko O. 1O., n.1.1., mpod., HTYY «KIl», Ykpaina
Iy6enko O. JI., a.T.H., npod., wi-kop. HAHY, IIIMam HAHY,
Ykpaina

PexomennoBano 1o apyky Buenoto panoro HTY «XIII».
IIporoxon Ne 6 Bix 5 sumus 2024 p.

Founder

National Technical University

"Kharkiv Polytechnic Institute”
Editorial staff
Associate editor:
Yefimov A., D.Sc., Prof., NTU "KhPI", Ukraine
Executive secretary:
Lytvynenko O., Ph.D., Prof., NTU "KhPI", Ukraine
Editorial staff members:
Vodka O., Ph.D., NTU "KhPI", Ukraine
Kavertsev V., Ph.D., Assistant Professor, NTU "KhPI", Ukraine
Kolodyazhnaya L., D.Sc., Prof., IPMach NAS of Ukraine
Ligrani P., D.Sc., Prof., University of Alabama in Huntsville, USA
Matas R., Ph.D., University of West Bohemia in Plzen, Czech
Myhaylova I., Ph.D., NTU "KhPI", Ukraine
Mnykh A., D.Sc., Assistant Professor, Zaporizhzhya National
University, Ukraine
Nick S., D.Sc., Prof., Cardiff University, UK
Ostroverkhov M., D.Sc., Prof., National Technical University of
Ukraine "lgor Sikorsky Kyiv Polytechnic Institute"
Pylypenko M., D.Sc., Prof., National Science Center ‘Kharkiv
Institute of Physics and Technology’ NAS of Ukraine
Rzadkowski R., D.Sc., Prof., Institute flow machines PAN, Poland
Romashov Y., D.Sc., Prof., Kharkiv National University of Radio
Electronics, Ukraine
Serbin S., D.Sc., Prof., Admiral Makarov National University
of Shipbuilding, Ukraine
Tuz V., D.Sc., Prof., National Technical University of Ukraine
"Igor Sikorsky Kyiv Polytechnic Institute"
Usaty A., D.Sc., Prof., NTU "KhPI", Ukraine
Cherednichenko O., Ph.D., Assistant Professor, Admiral Makarov
National University of Shipbuilding, Ukraine
Chernousenko O., D.Sc., Prof., National Technical University of
Ukraine "lgor Sikorsky Kyiv Polytechnic Institute"
Shubenko O., D.Sc., Prof., Corresponding member NAS of Ukraine,
IPMach NAS of Ukraine

© HauioHanpHuil TEXHIYHMI yHIBepCUTET «XapKiBCHKHUI MOMITEXHIYHHUI iHCTUTYT», 2024



