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"TepmorinpasiiyHa HECTIMKICTb [IOTOKIB TEIJIOHOCIIB Ta pO3poOKa TENIoQPi3UYHNX MeXaHi3MiB IO[10IaHH ii

PYVHIBHOIO BIUIMBY Ha €JIEMEHTH €HEPreTUYHOro 00J1afHaHHS"

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Thermohydraulic instability of coolant flows and development of thermophysical mechanisms to overcome its
destructive impact on the elements of power equipment

Pedepar yKpaiHCBKOIO:

[IIns1x0M aHami3y pe3ysbTaTiB YMCEIbHOIO MOZEJIIOBAaHHS BU3HAUEHO 0COOJIMBOCTI BUCXiAHOI IOBITPSIHOI Tedii B
BEPTUKAJIILHOMY LIMJIIHAPUYHOMY KaHaJli, 1[0 YTBOPIOETLCS BHACIIINOK BiJIbHOI KOHBEKLiI IIPY JIOKAJIbHOMY ITiZIBOZi
TEIJIOTHU B IIOTIK. BCTAaHOBJIEHO, IO T€Uis 38 TAKMX YMOB MAa€ HECTIMKUM XapaKTEP 1 Bil3HAYAETHCS KOJIUBHOIO
3MiHOIO y Yaci TUCKy Ta cepeHbOI MBUAKOCTL. OFHMM 3 MIPUKJIATiB NaHOI HECTINKOCTI € BibpaliliHe ropiHHs. 3a
Pe3yJIbTaTiB YUCEJIbHOTO MOJIEJII0BAaHHS BUBHAYEHO aMIUITyId Ta YaCTOTU KOJIMBaHb 3a3HAYEHUX BEJINYUH Y Pi3Hi
nepiogy yacy. BCTaHOBJIEHO 3aKOHOMIPHOCTI BIUIMBY ITOTYKHOCTI JIpKepesia TEIVIOHAAXOAKEHHS Ta BUCOTU KaHaJy
Ha aMILITyly Ta 4aCTOTY KOJIMBaHb TUCKY B KaHasli. COpMYJIbOBAHO IIPOMO3UILLii [010 3MEHIIEHHS aMILITy 11
KOJIMBaHb THCKY 3 METOIO 3aI100iraHHs pyHHiIBHOMY BIIJIMBY €(eKTiB HECTIKOCTi B [1OTOLli HA €JIEMEHTU
€HEPreTUYHOro yCTaTKyBaHHs. Cepel, HUX - PO30CEPEIPKEHHS IKePeJla TEIJIOHAIXOIKEHHS, 3MEHIIEHHS
JIOKaJIbHOTO TipaBJivHOro OIOpY eJIeMEeHTIB 061alHaHHS, 3MiHa FEOMETPUYHUX XapaKTEePUCTUK KaHany. HaBeneHo
Pe3yJIbTaTU NOCIiIKEHHS TeIJIO0OMiHY, TiIpOaMHaMIKU Ta HECTIMKOCTI B MIKPOIIOTOKAX YUCTOI piiyHU Ta
HaHOPIIWHU. PO3IJISIHYTO PE3yJIbTaTU JOCIiIKEHHS YMOB BUHUKHEHHS HECTIVKOCTI IIOTOKY B KPUBOJIIHIMHNAX
MiKpOKaHasIax i MOsIBU 3BOPOTHUX TE€Yil B 3aJI€KHOCTI Bifl BEJIMYUHU PALia/IbHOTO 3a30PY, TEMIIEPATYPHOTO
rpafieHTy, 6pOyHiBCbKOi Ta TepModopeTndHoi qudysii, yncen [pangrnas i lImigra. Hagano pesynbratu
MO/IE/IIOBAaHHS MIOBHICTIO PO3BUHEHOr0 TypOYyJIEHTHOTO IIOTOKY B MiKpOKaHaJli, o o6epTaeTbes. [TokazaHo BILIIUB
KyTOBOI IBUIKOCTI Ha CTilKiCTb IIOTOKY. [IpeCcTaBieHOo pe3ynbTaTu JOCIIIKEHHS TEPMOKAIIISPHOI HECTIMKOCTI B
TOHKI PifKill IIiBL, 10 BUIIAPOBYETHCS, 3 ypaxyBaHHSIM BUIIAPOBYBAHHS B [lepexifHiil 061aCcTi MeXaHiuHO]

B3aeMo/Iii MK pifKolo i mapoBoo ¢dazamu.

Pedepar aHr1ilicbKOIO:

By analyzing the results of numerical simulation, the features of the ascending air flow in the vertical cylindrical
channel, which is formed due to free convection at the local supply of heat into the stream, were determined.
Under these conditions, it is found that the flow is unstable and is characterized by oscillatory changes in pressure
time and average velocity. One example of this instability is vibration combustion. Based on the results of
numerical simulations, the amplitudes and frequencies of oscillations of these quantities at different time periods
are determined. The regularities of the influence of the heat source power source and the channel height on the
amplitude and frequency of channel pressure fluctuations are established. Suggestions for reducing the amplitude
of pressure oscillations are formulated in order to prevent the destructive effects of instability in the flow on the
elements of power equipment. Among them - dispersion of heat source, reduction of local hydraulic resistance of
equipment elements, change of geometrical characteristics of the channel. The results of the study of heat
exchange, hydrodynamics and instability in microfluids of pure liquid and nanofluid are presented. The results of
the study of conditions of flow instability in curvilinear microchannels and the appearance of backflows depending
on the magnitude of the radial gap, temperature gradient, Brownian and thermophoretic diffusion, Prandtl and
Schmidt numbers are considered. The results of modeling a fully developed turbulent flow in a rotating
microchannel are presented. The influence of angular velocity on the stability of the flow is shown. The results of
the study of thermocapillary instability in a thin evaporating liquid film with allowance for evaporation in the
transition region of mechanical interaction between liquid and vapor phases are presented.



Inpexkc YK:531/534, 532.536

Koau TemMaTHYHHX PyOPHK: 30.51

KepiBHHUKH po6OTH

Biacue IlpizBuuie Im's I10-0aThKOBI: laBunenko Bopuc Bikroposuy
HaykoBu# CTYIiHB: 1. T. H.

BueHe 3BaHHI: c.H.C.

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: TepmorinpassivHa HECTINKICT TOTOKIB TEIUIOHOCIIB Ta po3po6Ka Temnodi3naHmx

MEXaHi3MiB MTOA0JIaHHS ii pyMHIBHOTO BIIJIMBY HAa €JIEMEHTU €HEPIeTUYHOTO 00JIaIHAHHS

Hazpa HTII aHri#icbKo¥0: Thermohydraulic instability of fluids of fluids and development of thermophysical

mechanisms of overcoming its destructive influence on elements of power equipment
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpHMaHi P€3yJIbTAaTH: METOAMYHA, HOPDMATUBHO-TEXHIYHA JJOKYMEHTALLis

l'any3s 3acTocyBaHHS: [linnpremcrsa i opraxisauii MiHeHeprosyrisuist Ykpainu, Minperion Ykpainu,

MinekoHOMp0O3BUTKY YKpainu, JlepskeHeproedeKkTrBHOCTI YKpaiHu
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Busnayenns npuyrH ta MEXaHi3MiB TEIIOTiAPABIIIYHOI HECTIMIKOCTI IOTOKY TEIJIOHOCIs, 30KpeMa
[OJIOBKHIX TEPMOAKYCTUYHUX aBTOKOJIMBAHb, 3yMOBJIEHUX TEIUIONIIBOAOM, Ta [PYHTYIOUUCDH HA IIbOMY - CTBOPEHHS
METOJiB KEPYBaHHSI aMILIiTYJ[010 JaHUX KOJIMBaHb JJ1s1 3a1100iraHHs iX pyHHIBHOTO BIUIMBY Ha €J1eMEHTHU

TEIVIOEHEPr€TUIYHOIO YCTAaTKyBaHHI.
ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: 3menmenns snocy o6nanHanus
Bnyius HTII Ha mOoBKijIs:
BnposagskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy: 07.2018
3aKkiH4yeHH4 eTamy: 12.2019
Crnio>KHuBavi NPOAYKILii: Vkpaina
IlepcrieKTHBHI PUHKH: TENIOEHEPTETUYHA TaTy3b
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEPLIEHHST POOOTH: [IpaBa He HA/IAKOTHCS
HasaBHicTb 0i3Hec-1yIaHy: Hi
TexHiKO-€eKOHOMiYHE OOrpyHTYBaHHSI: Hi
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

JopaTkoBa iHpopmanist:

IX. Biosiorpadiyaui onuc
Bacok b.1., l'onynenko B.B. MexaHU3Mbl TENJIOTULPOAUHAMUYECKON HEYCTOMYMBOCTY IIPU JIOKAJIbHOM IOJIBOAE

TEIUIOTHI K rady. JJonosiai HauioHanbHoi akagemii Hayk YKpainu. 2018. N2 3. C. 69-79.



Bacok B. U., l'ouynenko B. B. ABTokose6aHus, Bo30yKgaeMble TEIJIOOTBOIOM OT ITOTOKa HarpeToro rasa . TPY]bI
MO®THU. 2018. .10, N2 4. C. 142-149.

Bacok B.1., TonyneHko B.B. MaremaTuueckoe MOI€JIMPOBAaHUE PEXKMMA BUOPALJMOHHOTO TOPEHUS B
pacnpeneieHHOM KaMepe TOPEHN s BO3IyXOHArpeBaTesis JOMEHHOM Ie4r. MaTeMaTU4eCKoe MO EIMPOBaHNE U
yurcaeHHble meTonbl 2018. N2 4, C.1-16

Avramenko A. A., Shevchuk I. V., Moskalenko A. A., Lohvynenko P. N., Kovetska Yu. Yu. Instability of a vapor layer on
a vertical surface at presence of nanoparticles. Applied Thermal Engineering. 2018. Vol.139. P. 87 - 98.

Avramenko A. A., Shevchuk I. V., Kravchuk A. V. Turbulent incompressible microflow between rotating parallel
plates. European Journal of Mechanics B /Fluids. 2018. Vol. 71. P. 35 - 46.

Avramenko A. A., Shevchuk I. V., Kravchuk A. V., Tyrinov A. 1., Shevchuk V. I. Application of renormalization group
analysis to two-phase turbulent flows with solid dust particles. Journal of Mathematical Physics. 2018. Vol. 59. N¢
073101.

Avramenko A. A., Dmitrenko N. P., Kravchuk A. V., Kovetskaya Yu. Yu., Tyrinov A. I. Hydrodynamics of a
nonstationary flow in a microcylinder beginning sudden rotation. Journal of Engineering Physics and
Thermophysics. 2018. Vol. 91, N2 6. P. 1452 - 1461.

Avramenko A. A., Shevchuk I. V. Renormalization group analysis of heat transfer in the presence of endothermic
and exothermic chemical reactions. Mathematical Biosciences and Engineering. 2019. N216(4). P. 2049 - 2062.

Avramenko A. A., Dmitrenko N. P., Shevchuk L. V., Tyrinov A I., Shevchuk V. I. Heat transfer of incompressible flow
in a rotating microchannel with slip boundary conditions of second order. International Journal of Numerical
Methods for Heat & Fluid Flow. .2019. vol. 29, N2.5. P. 1786 - 1814.

ABpamenko A. A., [Imutpenko H. I1., KpaBuyk A. B., Koseukas IO. 10., TeipuHoB A. V. [MgpogrnHamMuka
HECTAllMOHAPHOTO MOTOKA B MUKPOLUWJIMHAPE TIPY BHE3aITHOM Havajsie BpauieHusl. VIHkeHepHO-DU3nueCKui
>KypHai. 2018. 1. 91, N2.6. C. 1526 - 1536.

Kosenkaa M.M. Biugnue TemriepaTypsl BOAbI HAa BXOJ€ B [1IapOT€HEPUPYIOIMI KaHal Ha YyCTOMYUBOCTD
nByxdasHoro rnotoka. Temynodisuka Ta Teroenepretyka. 2019. T.41, N22. C 27 - 34.

Avramenko A. A, Dmitrenko N. P., Shevchuk I. V., Tyrinov A. I, Shevchuk V. 1. Heat transfer of incompressible flow
in a rotating microchannel with slip boundary conditions of second order. International Journal of Numerical
Methods for Heat & Fluid Flow. 2019. Vol. 29, N2 5. - P. 1786 - 1814.



X. 3aKJII0YHi BiIOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0CiO-BHKOHaBILiB

ABpameHKo AHJpiit OsieKCaHIpOBUY
(7. . H., 05.14.06)

bacok bopuc IBanoBuy
(1. T. H., 05.14.06)

bensera Tersina 'eHHaniiBHa
(k.1T.H., 05.14.06)

l'onuapyk Csitsiana MuxanniBHa
(k.1.H., 05.14.06)

lonrynenko Bonogumup BosogumupoBuy
(o.T.H., 05.14.06)

HaBuneHko bopuc BikTropoBuu
(1. . H., 05.14.06)

Imutperko Haranig [aBiiBHa
Kosenpka Maprapura MapkiBHa
Kosenpka IOsis FOpiiBHa

Kpasuyk Oznekcangp BasnepiiioBud

JIncenko OkcaHa MuKoJjaiBHa
(x.T.H., 05.14.06)

Hen6aiino Onexkcanap MuxkonaitoBuy
(7. . H., 05.14.06)

HogikoB Bonogumup I'puroposuy

(x.T.H.)

Hosiupka Mapuna I1aBniBHa
(k.T.H., 05.14.06)

OumivtHuk JIrogmuia BacusiBHa
CopokiHa TersHa BikTopiBHa
Tupinos Auznpiit IBanoBUY

Tkauenko Mupocnas Bosiogumuposuy
(k. T. H., 05.14.06)

XubrHa MaprHa AHaToJliiBHA

(x.d.-m.H.)

BigmoBigasbHUH 32 MiATOTOBKY
00JIIKOBHX JOKYMEHTIB
Tenedpon

PeecTparop

CuexkiH 0piit PenopoBuy
O.T. H.

HaBunenko b.B.

+38 (044) 424-96-44



KepiBuuk Bigginy YKpIHTEI wo e

( \ h

BiZIOBiaIbHUM 3a peecTpaliio HayKOBOi gosi o E‘Og\p E‘ﬂ\ﬂi_."_"l‘i
| s:\ D\L‘! ) E *H
misbHOCTI |




