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Pedepar:

1. Incepranjiiina po60Ta IpUCBIY€Ha BUBYEHHIO a€POAMHAMIKY Ta TeNI000MiHy JuMoBUX Tpyd TEC, po3ramoBaHux
y HECKIHUEHHOMY IIPOCTOPI, Y MiCBKill iHQpacTpyKTypi Ta Ha npoMucaosoMy Mainaanuuky TEC. B po6oTi oTpumaHi
HOBi HayKOBIi pe3ysbTaTy, 0 XapaKTepusyloTh (i3nuHi OCOGIMBOCTI PO3IOALNY BUIKOCTI, TEMIIEPATYPH,
CTAaTUYHOTO TUCKY Ta Koe@illieHTa TelyoBianayi Ha NoBepXHi KOHIYHOI TPyOHU 3a Pi3HUX IPaHUYHUX YMOB. Y BCTYIII
PO3IJISIHYTO OCHOBHI IPO6JIEMU €HEPreTUKY YKpaiHy, OBsI3aHi 3 eKcIuyaTauieto numosux Tpy6 TELL
OG6I'PYHTOBY€EThCS aKTyaslbHICTh TEMU AUCEPTALlii, CTAaBIATbCS 3aBIAHHS AJ14 ii JocsarHeHHs.. O6IPYHTOBAaHO METOZ,

IOCIigKeHHs. PO3IJIsSHYTI HOBI HAyKOBi pE3yJIbTaTH Ta iX MPAaKTUYHE 3HAYE€HH4, 3B'S130K AUCEPTAallii 3 IpOrpamoro



dpyHzameHTanbHUxX pobiT HAH Ykpainu, oco6ucTuil BHECOK aBTOPA Ta anpoballist pe3ysbTaTiB JOCiIKEHHS. Y
[IepIIOMY PO37isi IPefCTaBIeHO KOPOTKUIL OIJIsA], Cy4acHOro CTaHy [pobjieMu exkcruryaTanii numosux Tpyo TEC.
Po3ry1siHyTO OCHOBHI KOHCTPYKL{i AMMOBUX TPYO, IpOaHasi30BaHO OCHOBHI IIPOOJIEMU X eKCILTyaTallii, I1oB's13aHi 3
BUIAJAHHAM XiMIYHO arpeCUBHOIO KOHIEHCATY, 10 IIPU3BOAUTL OO Aerpagauii BHyTPilIHbOI IOBEPXHI JUMOBUX
TPY6 Ta NOPYIIEHHS €KOJIOTiYHO 6e3MeYHNX YMOB iX ekcIulyaratii. JleTabHO PO3IJISIHYTO OCOOJIMBOCTI
aepoJyHaMiKU Ta TEIJI000MiHY Ipy NOIIepeYHOMY OOTiKaHHI KpYyIJIOro HeCKiHY€HHOro UUIiHApa AJ1st
IOKPUTUYHOTO, HAIKPUTUYHOTO T TPAHC3BYKOBOTO PEKMUMIB 0OTiKaHHS. [IpoaHali3oBaHO BIIJIMB 30BHIIIHbOI
TYpOYJI€HTHOCTI Ta OPCTKOCTI TIOBEPXHI HA TEMJI0O00MIH i aepouHaMiKy I1py NonepevyHoMy OO6TiKaHHI TPYOU.
HaBonuTtbcs piBHSIHHS 1715 MPOQisio IBUAKOCTI Habirarouoro BiTpy AJisl TPhOX THUIIIB iHpacTpyKTypu
HaBKOJIMIIHbOTO IPOCTOPY. PO3I/ISIHYTO 0COOIMBOCTI OOTIKaHHS IUMOBOI TPyOH Ta OKpEeMUX OyZiBesb Ha
marigandnkax AEC ta TEC 3a pisHoro Hanpsmky Bitpy. COpMyIbOBaHO METY pOOOTH, OOIPYHTOBAHO OCHOBHI
3aBIAHHS 1J1 OOCJIiI)KE€HHS, 3p00JIeHO BUOIp METOLY AOCTiIKEHHS. Y IPYyroMy po3Zisi po3ryissHyTO METOLUYHI
acIeKTy KOMII'IOTEPHOTO MOJIeJ/II0BaHHS aepOIMHAMIKY Ta TeIJI00OMiHY IIPU 30BHIIIHBOMY OOTiKaHHI OAMHOYHOI
KOHIYHOI Tpy6H, sIKa po3TalloBaHa Ha 3€MHill NoBepxHi. HaBoguThCsl MaTeMaTUYHMI ONIUC IPOGJIEMU, PO3IJISIHYTO
reoMeTpUYHI MoZei, sIKi JociiKeHi y po6OTi, aHali3yl0TbCsl OCOOIMBOCTI 3aBIaHHSI TPAHUYHUX YMOB. PO3IJIsIHYTI
METOJIY YKCEJIbHOTO PO3B'si3aHHs cucTeMy qudepeHLiabHUX PiBHSIHb PyXY Ta €Heprii, Clocobu AucKpeTusariii
PiBHSIHb Ta METOJIY PO3B'SI3aHHS CUCTEMU ajre6paiuyHux piBHsHb. Ha npuknani Tenaoo6Miny npu JOKPUTUYHOMY
peXuMi OOTiKaHHS KPYIJIOr0O LMJIiHIpa BUKOHAHO BepUQIiKallilo CITKOBOI MOZEJI Ta OOI'PYHTOBAHO MOJEJIb
TYpOYJIE€HTHOCTI, [0 3aCTOCOBYETHCS B POOOTI. Y TPETbOMY PO3[1ijli BAKOHAHO KOMIT'IOT€PHE MOJIEII0BAaHHS
aepojyHaMiKU Ta TEIJI000MiHy Ha TOBEPXHi OJMHOYHOI KOHIYHOI IMMOBOI TPyOH, PO3TAIIOBAHOI Y HECKIHUEHHOMY
IIPOCTOPI, @ TAKOX Y MiCbKill iHQpacTpyKTypi. 3alIpOIIOHOBAHO reOMETPUYHY Ta KOMIT'IOTEPHY MOJi€Jli IUMOBOI
TPYOU, PO3IJISIHYTO METOANYHI aCIIEKTH YUCEJIHOTO MOJIEJIIOBAHHS Ta MIPEJCTABIEHO IIPOrpamy JOCIiIKeHb. Y
pO3paxyHKax Ha IOBEPXHi TpyoU 3a/aBanucsl rpaHuyHi ymoBu I poay, Bukopucrana RNG k-o mozesnb
TypOyJIEHTHOCTI. BUsiBJI€HO, 1110 KOHYCHICTbh TPYyOM NPaKTUYHO HE BIJINBAE HA CEPEIHIO 110 BCill BUCOTI TPyOU.
dopma npo@inio WBHUIKOCTI BiTPYy NEpE], AUMOBOIO TPYOOIO, SIKa BU3HAYAETHCSI TUTIOM iHPPACTPYKTYpHU
HaBKOJIMLIHBOTO [TPOCTOPY, Ma€ 3HAUYHUI BIUIUB Ha PO3IO/iJ JIOKAJIbHOI TEIJIOBiAAaYi M0 BUCOTI TPpyou. 3i
3POCTaHHSIM CepeHbOI NIBUAKOCTI Habiraiouoro oToKy BiTPy cepeiHs 110 BCiil BUCOTI TpyOU TeIlyIoBiAiaya 3pocTae
IIpUOJIN3HO 3a JIiHIHHMM 3aKOHOM. Y YETBEPTOMY PO3/iJli pO3IIsIHYTi aepoJrHaMiKa Ta TEMI000MiH 6111 OOMHOYHOI
KOHIYHOi IMMOBOI TPy6H, PO3TALIOBAHOI B yMOBax pomMucioBoro maiaanuuka TEC. [17151 BUKOHAHHS AOCTiIKEeHb
PO3pO6JIEHO CHPOILEHY T€OMETPUYHY Ta KOMII'IOTepHY Mojeli maigaHyuka TEC, siki BpaxoBYIOTb OCHOBHI
esnieMeHTH ii ingpacTpykrypu. [Tokazano, mo inppacTpykrypa maipanurka TEC icTOTHO BIJIMBae Ha yMOBU

00TiKaHHS JMMOBOI TPyOHU Ta TEIIOBiAAayy.

2. In the introduction, the main problems of Ukraine's energy industry related to the operation of TPP chimneys
(smoke pipes) are considered, the relevance of the dissertation topic have been substantiated, and tasks for its
achievement have been set. The research method has been substantiated. The new scientific results and their
practical significance, the connection of the thesis with the program of fundamental works of the National
Academy of Sciences of Ukraine, the author's personal contribution and the approval of the research results are
considered. The dissertation is devoted to the study of aerodynamics and heat transfer over the thermal power
plant chimney located in the infinite space, in the urban environment, as well as on the industrial site of the
thermal power plant (TPP). The new physical pecularities characterizing the flow speed, temperature, and static
pressure, heat transfer distribution were obtained on the conical pipe surface under various boundary conditions.
In the introduction, the main problems of the energy sector of Ukraine are considered, associated with the
operation of chimneys. The relevance of the dissertation topic is justified, the main research goal and the primary
research tasks are formulated. The choice of the research approach is justified. The new scientific results are
discussed along with their industrial significance, the dissertation link with research program of the National
Academy of Sciences is given, the author's personal contribution and the approbation of the dissertation results
are considered. The first chapter presents a brief overview of the current state of the problem to be studied. The
basic chimney designs in the thermal power engineering are considered, the main problems of their operation are



analyzed, mainly related to the precipitation of chemically aggressive condensate, which leads to the gradual
degradation of the inner surface of chimney and the violation of environmentally safe conditions of their
operation. The aerodynamics and heat exchange features during flowing around a the round infinite cylinder for
the subcritical, supercritical and transcritical flow regimes (at high Reynolds numbers) are considered in details.
The influence of external turbulence and surface roughness on heat transfer and aerodynamics in the subcritical
flowregime around a circular cylinder is analyzed. The flow features around the chimney and buildings placed on
the nuclear power and thermal power sites under different wind directions are considered. An equation is given
for the wind speed calculation for three types of infrastructure surrounding the site. The research goal of the work
was formulated, the primary research tasks were described, and the method of investigation was justified. In the
second chapter, some methodological aspects of the numerical (computer) modeling of aerodynamics and heat
exchange at the external flow around a single conical chimney located on the earth surface are considered. The
mathematical description of the problem is provided, geometric models investigated in the work are considered,
and the peculiarities of the boundary conditions are analyzed. The features of the differential equations of the
motion and energy are discussed, the discretization of equations and approach towards solving of algebraic
equations are considered. On the example of heat transfer in the subcritical flow around a round cylinder, the
mesh structure was verified and the turbulence model used in the work was justified. In the third chapter, the
computer modeling of aerodynamics and heat exchange over a single conical chimney located in the infinite space,
as well as in the urban infrastructure, is performed. A geometric and computer models of chimney is proposed, the
methodological aspects of modeling are considered, and the research program is presented. It was found that the
taper of the chimney does not actually affect the average heat transfer over the entire height of the chimney. The
wind speed profile in front of the chimney, which is determined by the type of infrastructure of surrounding space,
has a significant impact on the local heat transfer distribution over the chimney height. With an increase in the
average wind speed in front of the chimney, the average heat transfer over of the entire chimney height increases
approximately according to the linear law. In the fourth chapter, the aerodynamics and heat transfer over a single
conical chimney, located on the thermal power plant site, are considered. To carry out research, a simplified
geometric and computer models of the thermal power plant site were developed, which takes into account the
main components of its infrastructure.It is shown that the infrastructure of the TPP site and the velocity profile at
the site borders significantly affect the flow conditions around the chimney and the heat transfer below the engine
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Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npociekT bepecTeiichKuii, oyx. 37, Kuis, 03056, Ykpaina
dopma BracHOCTI: /lepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpizBuie Im'sa ITo-6aThKOBI:
1. Bapaniok OznekcaHzp Bonogumuposud

2. Aleksadnr Baranyuk

KBasigikanis: . . u., gou., 05.14.06
InenTudikarop ORCID ID: 0000-0002-8218-3933
HoparkoBa indpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuii TexHiuHuil yHiBepcuteT Ykpainu "KuiBchKuit

MOJIITEXHIYHMN iIHCTUTYT imMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3Haxoa KeHHS: npocnekT bepecTeiichKuii, oyz. 37, Kuis, 03056, Ykpaina
dopma BiracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:



VIII. 3akr04Hi BimoMocTi

BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI Tys Banepiit OMensHOBUY
TOJIOBH pajgu

BsiacHe IIpizBuie Im'sa ITo-6aTbKOBi Tys Banepiit OMensaHOBUY
rOJIOBYIOYOTO Ha 3acCifiaHHi

BigmoBimasibHU 32 MiATOTOBKY Ynpkosa AuHa [leTpiBHa

00JIIKOBHX JOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




