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1. MaTemMaTryHe MOAEIIOBAaHHS, yIOCKOHAJIEHHS Ta ONTUMI3allisl [IJIACTUHYACTUX TEIJIO0OMIHHUKIB

2. Mathematical modeling, improvement, and optimization of plate heat exchangers

Pedepar:

1. Incepranis Ha 3000YTTsI HAYKOBOTO CTYIE€HS KaHJWUJATa TEXHIYHUX HayK 110 crenianbHOcTi 05.14.06 - TexHiuHa
Ter1o(isuKa Ta IPOMHUCIIOBA TeNoeHepreTuka. HanionansHnii TexnivHuil yHiBepeuret "XI1I", Xapkis,
crieniasnizoBana BueHa pana [ 08.084.05 npu HanjionanbHiil Metanypriiiziil akagemii Ykpainu, Juinpo, 2021.
JuceprauiiiHa poboTa IIpUCBsY€Ha BUPILIEHHIO Ba)KJIMBOTO HAYKOBO-TIPAKTUYHOIO 3aBJlaHHS: ONTUMI3allis
IIJIACTMHYACTUX TEIJIOOOMIHHMKIB i BJOCKOHAJIEHHS METOJIiB iXx po3paxyHKy i ontumisatii. ¥ guceprauii
3aMIPONIOHOBAHO HOBY METOAMKY aBTOMATUYHOTO iHTEPBAJILHOTO PO3PaXyHKY MJIaCTUHYACTOTO TEMIO0OMIHHOTO
arapary SIK KOMILJIEKCY TeIJIO0OMiHHMX IIOBEPXOHb 3 BUKOPUCTaHHAM (ppakTanbpHOro niaxony. Lis metomuka
I03BOJISIE JOCSIITY MiABUILEHHS TOYHOCTI TEINJIOBOrO PO3paxyHKy 110 10%, 0co6a1BO 17151 TENJI000MIHHUKIB 3
HEBEJIMKOIO KiJIbKICTIO TJIACTUH. MeToAMKa IIOBHICTIO aBTOMATUYHA i MOKe OyTH BUKOPUCTaHA y ITporpamax
ONTHMI3alii NJIACTUHYACTUX TEIJIO0OMiHHUKIB. CTBOPEHO NIPOrpamy ONTUMi3allii 11aCTUHYACTOTO TEMI00OMiIHHOTO

00J1aHaHHS IJ1s1 Pi3HUX 33724 PO3PaxyHKY, TUIIB IJIACTUHYACTUX TEIJIOOOMIHHUKIB, 3 MOKJIMBICTIO BUKOPUCTaHHS



Mogeen pidHoi ToYHOCTI. [IpoBeieHO KOMIJIEKCHUM ONTUMI3ALiMHUI PO3PaXyHKOBUM €KCIIEPUMEHT 14
MacJI00X0JI0KYBaviB TypOiH 3 BuTpaToio mactuia 10-250 Kr/c, Ternjo0OMiHHUKIB CCTEMH OIaJIeHHs IIOTY>KHICTIO
100-2000 xBr, pereneparopis noHagkpuruyHoro CO2 uukiy nortyxHictio 1-15 MBT, nigirpiBauis nositps cucremu
3HEJIIIHEHHS ra30Boi Typ6iHu NOTyXHICTIO 1-20 MBT. PekoMeH10BaHO ONTUMAaJIbHI KOHCTPYKTHBHI Ta PE>KAMHI
napaMeTpu IJ1s IbOro o61aiHaHHS. BCcTaHOBIEHO, 110 NIJIACTUHYACT] TEIJIO0OMIHHUKY eeKTUBHilIe
KOXXYXOTPYOHUX 10 €KOHOMIUYHUX KpUTEPisx [J1sl BCiX [ialla30HiB MOTY>KHOCTE! BUIe3a3HaY€HNUX YCTAaHOBOK.
BusHaueHO aKTyasbHi I[OI0 CY4aCHOTO PiBHA LiH HA METaJl Ta €HEProHOCii MBUAKOCTI TEIMJIOHOCIIB (BOAU Ta
MacCTWJIa) B KaHajaxX [IJIaCTUHYACTUX TEIJIO00MIHHUKIB, 1ii piBHI IIBUAKOCTEN 3HAYHO HIDKYI, HiXK BBaXKasocs Joci, i
ctaHoBysATh 0,2 M/c mist Bogu T1a 0,35 M/ ¢ AJ1s1 MacTuia. BctaHoB/IEHO, SIK 3MIHATHCS ONTUMAJbHI MBUIKOCTI IIPU
3POCTaHHI I[iH Ha MeTaJ abo eseKTpoeHeprio. PekomeHioBaHe PiBHSAHHS 17151 BU3HAYEHHS ONITUMAaJIbHOI MIBUAKOCTI
BOJM y 3QJIEXKHOCTI BiJl IIiH Ha METaJl Ta €HEPTilo, 1[0 MOKE TaKOXK OyTY BUKOPUCTAHA JJIs1 PO3PAaXyHKY ONTUMAJIbHO]
MIBUAKOCTI IPY BUKOPUCTAHHI JOPOTUX MeTaiB. [IpoBeeHO paH)KyBaHHS HE3aJI€)KHUX 3MIHHMX IO BIJIMBY Ha
pe3yJbTaTH ONTUMI3allii i HaaHO peKoMeH ALl 00 OPSIKY i KPOKY I1epedopy iX, 10 J03BOJIsi€ 3MEHIINTH
PO3MipHICTb 3a7a4i onTuMizaujii. BupobseHo pexomeHzallii 1010 HeOOXiNHOCTI BUKOPUCTAaHHS YTOUHEHUX METO/IB
po3paxyHKy. Kito4oBi ¢cj10Ba: 71IaCTUHYACTI TENJI000MiHHUKY, ONITUMI3allisl, MOJIETI0BAaHHS, YTOYHEHUN
iHTepBaJIbHUI TEIJIOBUI PO3PaxXyHOK, MACJI00X0JI0IKyBadi, orasieHHs!, moHaakputudHuil CO2 1yKJI, ra3oTypOiHHa

YCTaHOBKA, ONTAMAaJIbHA MIBUAKICTb TEIJIOHOCIS.

2. Thesis for submission of a Candidate’s degree in technical sciences under specialty 05.14.06 - «Technical
Thermal Physics and Industrial Heat-Power Engineering». National Technical University "KhPI", Kharkiv city, the
Specialized Scientific Councils - D 08.084.05 of a “National Metallurgical Academy of Ukraine”, Dnipro city, 2021.
The thesis is devoted to the solution of an important scientific and practical task: optimization of plate heat
exchangers and improvement of methods of their calculation and optimization. The thesis proposes a new
approach for automatic interval calculation of a plate heat exchanger as a complex of heat exchange surfaces using
a fractal approach. This approach makes it possible to achieve an increase in the accuracy of the thermal
calculation up to 10%, especially for HEXs with a small number of plates. The approach is fully automatic and can
be used in plate heat exchanger optimization programs. A program for the optimization of plate heat exchangers
has been created for various calculation problems, types of plate heat exchangers, with the possibility to use
models of different accuracy. An integrated computational optimization experiment has been done for turbine lube
oil coolers with 10-250 kg/s oil flow rate, heat exchangers of a heating system with 100-2000 kW transferred heat,
regenerators of a supercritical CO2 cycle with 1-15 MW power, air heaters for an anti-icing system of 1-20 MW gas
turbine. Optimal design and operating parameters for this equipment are recommended. It was found that plate
heat exchangers are more efficient than shell-and-tube heat exchangers in terms of economic criteria for all
ranges of the above-mentioned installations. The fluids velocities (water and oil) in the channels of plate heat
exchangers relevant to the current level of prices for metal and energy have been determined; these velocities are
significantly lower than it was believed until now and are 0.2 m/s for water and 0.35 m/s for lubrication oil. It has
been established how the optimal velocities will change with an increase in prices for metal or electrical energy. An
equation is recommended to determine the optimal water velocity depending on metal and energy prices, and can
also be used to calculate the optimal velocity when using expensive metals. The independent variables are ranked
in terms of their influence on the optimization results and recommendations are given on the order and step of
using them, which leads to reduce the dimension of the optimization problem. Recommendations have been
developed on the need to use refined calculation methods. Keywords: plate heat exchangers, optimization,
modeling, refined interval heat calculation, lubrication oil coolers, heating, supercritical CO2 cycle, gas turbine,
optimal fluid velocity.

Jep>kaBHHHM peecTpaniiiHuii Homep [JiP:
IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:

CrpareriyHu# NpiopHTETHHUI HAIIPSIM iHHOBaLLiHHOI AiSJILHOCTI:



ITizcyMKH JOCTiI>KEeHHS:

Iyo6sikarii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxoponHi gokymeHTH Ha OIIIB:

BrnpoBaa>keHHs pe3yJIbTaTiB AHcepTalii:

3B'130K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. KaniBeup 'eopriii €BLOKMMOBUY

2. Kanivets George Evdokimovich

KBasigikanis: n.1.1., 05.14.06
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoAKeHHSI:

dopma BiracHoCTI:

Cdepa ynpasiiHHSL:

InenTudikarop ROR: He zacrocosyerscs

VII. BimomocTi npo odimiiHuX OTIOHEHTIB Ta pelleH3€HTiB
O@inifiHi OIOHEHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. Cknabincekuit BceBosion IBaHOBUY

2. Sklabinskyi Vsevolod Ivanovic

KBasigikanis: 1.1, 05.17.08
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa iHdpopmamnis:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:



dopma By1acHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. Hikonbcbkuil Banepiit €BreHiioBud

2. Nikolsky Valery Evgenievich

KBasigikanis: x. 1. 1., 05.17.08
Inentudikarop ORCID ID: He zacrocoyerbcs
JonaTkoBa iHdopmalist:

TloBHe HaliMeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BiTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZoOMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

TOJIOBH pajgu

BaacHe IlpizBume Im's ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acCiiaHHi

BignoBigasibHUI 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

I'yébuHcbkui Muxauno Bosmogumuposuy

I'y6uHcbkuil Muxaumno Bosmonumuposuy

IOpuenko T.A.



