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Pedepar:

1. O6’eKTOM [IOCTII>KEHHS € MTPOLIEeCH TiIPOANHAMIKY, Terionepeayi Ta yTBOpeHHs 3a0pyiHEHb B KaHAIax
[IJIACTMHYACTUX TENJIOOOMIHHMX arnapariB Hepo36ipHOi KOHCTPYKILil. MeToto poboTu € iHTeHcudikaris
TEIJIOOOMIHHUX MIPOLIECIB B TEXHOJIOTISX [1€PEPOOKY BYIJIEBOJHIB LIJISIXOM PO3POOKM METO/IA BU3HAYEHHS
ONTMMAaJIbHOI KOHCTPYKIii MJIaCTUHYACTHX TENJI0O0OMIHHUX anapatiB Hepo36ipHOi KOHCTPYKIil 71 peKyIepartiii Ta
yTuiizanii Tensna HapTOXIMIYHNX KOMILIEKCiB. MeToau OCiIKeHHS: TeOPETUYHI METOU Ta eKCIIepUMEHTAbHI
IaHi BilOMUX BYEHUX OIy0OJIiIKOBaHMX B aBTOPUTETHUX BITUM3HSIHUX i 3apyODKHUX TEMATUYHUX BUNAHHSX; 17151
y3araJlbHEHHS Pe3yJIbTaTiB NOCIiIP)KEHHSI BAKOPUCTAHO METOIY MaTEMAaTUYHOIO MOJIEJIIOBAHHS Ta MAaTEMAaTUYHOI
CTaTUCTHKY, OCHOBHI [TOJIO’KE€HHS Teopii TernoobMiHy, rifipoaHaMiKy; OTPUMaHHS CIIiBBiIHOIMIEHHS J1s

TEPMIYHOTO OIIOPY 3a0pyIHEHDb [TOBEPXHI TEIJIOOOMiHY 6a3yeThCsl HA METO/Ii BUBHAYEHHSI PiBHS YTBOPEHHS



BigkiameHs EnmTeiiHa; BU3HaYeHHS TeioBianayvi B kananax [1TA 6a3yeTbcs Ha aHAIOrii IEpeHoCy Tera Ta
iMIysibey 115t TypOYJIEHTHOTO IOTOKY B KaHasax [ITA; eHeprosbepiraioya peKOHCTPYKLis TENI000MiHHOI Mepeski
L7151 yTUIi3alii 3aiiBoro Tersia IpoBoJuacs i3 3acToCyBaHHSAM IporpaMmHoro 3abesnedyenHst HENSYN, crBopeHoro y
Mexax po6it rno npoexty EFENIS; 06po6Ky naHuX NPOBEIEHO 3a JOIIOMOTO0 KOMIT'IOTEPHOI TEXHIKY 1 MPUKJIAIHUX
IIPOrpaMHUX MaKeTiB. TeOpeTHyHi Ta IPAaKTUYHi pe3yJIbTaTH: 3aIPOIMIOHOBAHO METOJ], PO3PAaXyHKY I1JIACTUHYACTHX
TeIJIO0OMIHHUX allapartiB 3 ypaxyBaHHSIM IMHAMIKU 3a0pyIHEHHS IOBEPXHi Terionepenayi 03BOJIUTS, 1le Ha eTalli
IIPOEKTYBaHHSI, BIOCKOHAJIMTH CUCTEMY TEIJIOOOMIHY i po3pobuTty rpadik OYMILEeHHs anaparis; Ha OCHOBI
PO3paxyHKiB JBOX TUIIB HEPO36iPHUX [1JIACTUHYACTUX TEIJIOOOMIHHUX anaparis i HOPiBHSAHHS X 3 TPAAULIITHUMUI
KOXXYXOTPyO4aCTUMU anapaTaMu, JOBeJeHO, 10 BUKOPUCTAaHHS MepUINX € [IePCIeKTUBHUM [IJIs1 O3ULil Mifirpisy
HadTH B 670Ky IEPBUHHOIO MifirpiBy HapTU Ha HaTONEPEPOOHOMY 3aBOJi; po3pobiieHa cxema IIpUeIHAHHS
TEIJIOOOMIHHUKIB, 1O A€ MOXKJIMBICTh BUKOPUCTOBYBATH 3a1BE TEIJIO HA(PTOXiMIYHOTO KOMILJIEKCY [1JIS
TEIJIONIOCTa4YaHHS IPUJIETJIOro MicTa. HaykoBa HOBM3HA: BIIEPIIE OTPUMAHO 3aJIEXKHICTh TEIJIONEpenadi Ta
ripaBiyHOTO OMOPY B MJIACTUHYACTUX TEINJI000MIHHUX anlapaTax HEpo30ipHOI KOHCTPYKIi 3i cnewiaabHO
ro(ppoBaHUMU KBaPaTHUMU Ta 3a0KPYIJIEHUMHU IJIaCTUHAMMU BiJl TEOMETPUYHUX NTapaMeTpiB roppyBaHHS IJIACTUH
3 ypaxyBaHHSIM TiJIpaBJIivHOro ONOPY B 30HAX PO3NOJily IOTOKY HAa OCHOBI aHAJIOTii IEpEeHOCy TeIlIa Ta iMITyJIbCY,
1110 [103BOJINJIO CTBOPUTH METOJ, PO3PaxyHKY L[UX TEMJIO0OMIHHMX anapaTiB; BIieplle OTPUMAHO CIIiBBiIHOIIEHHS
17151 BUBHAUEHHSI TeIIOBifAadi TypOyJI€HTHOTO ITOTOKY B 3aJI€XKHOCTI Bif, yucsa [IpanTis Ta peXXumy pyxy pilHU B
KaHaJIax 3BapHUX IJIACTMHYACTUX TEIJIOOOMIHHUX aNaparis, gKe IpuaaTHe A yuces PeriHosbaca Big 100 no
20000 Ta ITpangTns Big 3 mo 500, 1o J03BOIMIO PO3PaX0OBYBaTH HEPO36ipHi IJIACTUHYACTI TEIJI00OMIHHI anapatu
L7151 BYTJIEBOJHIB B yCbOMY [lialla30Hi iX BUKOPUCTAaHHS; BIIeplle 3allpOIIOHOBAHO Ta PO3PO06JIEHO METO[, IKUI
II03BOJIsIE BCTAHOBUTH IIOPOTOBi 3HAYEHHS TEPMIYHOr'O OIIOPY 3a0pyHEHb [TOBEPXHI TeIJIonepenadi Ta 3Miny
3a0pyIHEHHS B Yaci B 3aJI€)KHOCTI Bifl FEOMETPUYHUX NTapaMeTPiB roppyBaHHS IJIACTUH Ta TEIIOPi3UYHUX
BJIACTMBOCTE! TEIJIOHOCIS, 1110 O3BOJINJIO IPOTHO3YBATH TEIJIO-TifpaBiiyHi napameTpy Hepo36ipHUX
IIJIACTMHYACTUX TENJIOOOMIHHMX araparis; OfiepsKaB MO aJIbIINi PO3BUTOK METO, PO3PaxyHKY IJIaCTUHYACTUX
TEIJIOOOMIHHUX anaparis, O [03BOJIMB PO3PaX0BYBAaTH OJHOXOJ0BI HEpO306ipHi NJIaCTUHYACT] TENI00OMIHHI
arapary 3 32a0KpyIJIeHMMU IIJIACTUHAMU Ta 6araToXO0O0Bi MJIaCTUHYACT] TeIIO0OMIHHI arlapaTyl 3 KBaAPaTHUMHU
IIJIaCTMHaMU 3 MiHIMaJIbHOIO IJIoMIel0 Terionepenayi. CTyniHb BIPOBAI>)KEHHSI: pe3yJIbTaTu pOOOTH BIPOBAKEHI
Ha HapronepepobHoMy 3aBoai IPLOM (M. Bysanna, Itamnis) 3a npoextom EFENIS Ta AT «CniBgpyxxHicTb-T»;
peKoMeHallil 3 OCHOBHUX [IapaMeTPiB MOKJIAIEHHI B OCHOBY HOPMAaTUBHO-TEXHIYHOI JOKYMEHTALlii 110
pO3paxyHKaM TeIJI000MIHHUKIB Ha MamMHOOyiBesbHOMY ninnpruemcTsi [THBO «Ankop-TennoeHepro»;
Pe3yJbTaTU JUCEPTaLifiHOI pOOOTH BUKOPHCTOBYIOTHCS B HABYaJIbHOMY IIpoLeci Kadepu iHTerpoBaHuX
TEXHOJIOTIH, nmpouecis Ta anapartiB HTY «XIII» npu BuknagaHHi gucuunsiid «IIpouecu ta anapartu XiMivyHUX
BUPOOHULITBY, «OCHOBU €Hepro- Ta pecypcosbepexeHHs». Chepa BUKOPUCTAHHS: XiMiuHa, HapTonepepooHa Ta
CyMDKHI raysi.

2. The object of the study is the processes of hydrodynamics, heat transfer and fouling formation in the channels
welded plate heat exchangers (PHESs). The aim of the work is to intensify the heat transfer processes in
hydrocarbon processing technologies by developing a method for estimation of the optimal design parameters of
welded PHEs for the recovery and utilization of heat of petrochemical complexes. Methods of research: theoretical
methods and experimental data of known scientists published in professional domestic and foreign thematic
journals; methods of mathematical modeling and mathematical statistics, the basic provisions of the heat transfer
theory and hydrodynamics are used for the analysis of the research results; obtaining the ratio for the thermal
resistance of the heat transfer surface fouling is based on the method of determining the level of fouling formation
proposed by Epstein; the determination of heat transfer in PHE channels is based on the analogy of heat and
momentum transfer for turbulent flow in PHE channels; the energy-saving reconstruction of the heat exchange
network for the utilization of waste heat was carried out using the software HENSYN, created within the
framework of the European project EFENIS; data processing was carried out using Mathcad and Excel software.
Theoretical and practical results: the method of calculation of PHEs, taking into account the dynamics of the heat
transfer surface fouling, will allow, at the design stage, to improve the heat transfer networks and to develop a



schedule for cleaning the units; on the basis of calculations of two types of welded PHEs and comparison with
traditional shell-tubes units, it is proved that the use of the plate type is promising for the position of heating the
oil in the crude oil preheat train at the refinery; the scheme of connection of heat exchangers, which makes it
possible to use waste heat of the petrochemical complex for the heat supply of the neighboring city has been
developed. Scientific novelty: for the first time, the dependence of the heat transfer and the hydraulic resistance in
PHEs of welded design with corrugated square and rounded plates with specified geometric parameters of the
corrugation, which takes into account the local hydraulic resistance in the flow distribution zones on the basis of
the analogy of the heat transfer and momentum transfer, has been obtained, what enabled to develop a method for
these heat exchangers design; for the first time was obtained a correlation, which enables depending on the
Prandtl number and fluid flow regime in the channels of welded PHESs to determin the heat transfer of a turbulent
flow, , which is suitable for the Reynolds numbers in the range from 100 to 20,000 and the Prandtl numbers
varying from 3 to 500, which allowes to do the rating design of welded PHEs used for hydrocarbons applications in
the whole range of their use; for the first time has been proposed and developed a method, which allows
estimating the threshold values of the fouling thermal resistance and its formation during the time, depending on
the geometrical parameters of the plate corrugation and the thermo-physical properties of the heat carrier, which
allowed to predict the heat transfer and hydraulic parameters of welded PHESs; the method of PHEs preliminary
design has been further developed, allowing to design single pass welded PHEs with rounded plates and multi-pass
welded PHEs with square plates purposing to obtain the units with minimal heat transfer area. Degree of
implementation: the results of the performed work were implemented at the IPLOM oil refinery (Busalla, Italy) in
scope of EU funded project EFENIS and at AT «SPIVDRUZHNIST-T» company, Ukraine; the recommendations for
the main design parameters for the standards and manuals for heat exchangers design were implemented at the
NPVF "Ankor-Teploenergo" industrial enterprise; the results of the PhD work are used in the educational process
of the Department of Integrated Technologies, Processes and Apparatuses of NTU "KhPI" in the teaching of
disciplines "Processes and Apparatuses of Chemical Production”, "Fundamentals of Energy and Resource Saving".
Scope of use: chemical, oil refining and related industries.
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