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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 44.31.35

Tema gucepranii:
1. Tennmomacoo6MiH Ta rigpoguHamika TeMna0TeXHIYHUX MIKpO- Ta HAHOCUCTEM

2. Heat-mass exchange and hydrodynamics of heat engineering micro-and nanosystems

Pedepar:

1. Y nuceprauii BupilieHa HayKOBO-TIPUKJIaAHa pobyema po3poOKU 6araToMac-1TabHOro KOMILJIEKCHOTO

YK CEeJIbHO-aHAITUYHOTO MiTX04y [0 AOCIiIKEHHS TEIJIOMAaCOOOMIHY Ta rifpofrHaMiKy, IO N03BOJISIE IPOBALUTH
MO/IE€JIIOBAaHHS MIPOLIECIB B MIMPOKOMY Ziana3oHi IPOCTOPOBUX i YaCOBUX MACLITA0IB Ta BPAXOBY€E PEXXUMMU Tedid, 110
IOCTIIKYOThCS. BUKopucToBytoun mozess J. Buongiorno, Bnepie npoBefeHO aHali3 BIJIUBY 6€3p03MipHUX
IlapaMeTpiB, 10 XapaKTepU3YIOTb KOMIIOHEHTH HAHOPIJWHY, Ha PO3IOAiJ KOHLEHTpallill HAHOYACTOK, TEMIIEPATyp
Ta TEIJIOOOMIH MPU MJIiBKOBIN KOHJEHcallii Ta KUIiHHI HAHOPigUHU. JJoCiI>)KeHHS HECTINKOCTI Teuil B
KPUBOJIiHITHMX MIKpOKaHasaX I10Ka3aslo, M0 30i/IbIIEeHHS CTYIIeHS IPOKOB3YBaHHS IIPUBOAUTD IO 3pOCTAHHS
KpUTUYHUX 3HaueHb ynucia Teitnopa ta [iHa. Metog rpaT bosbimaHa 6yB anipoboBaHuUil IPU MOJIE€/II0OBaHH
TEIJIO0OMIHY Ta rilpoAMHAMIKU B IJIACKOMY MiKpOKaHasi, KPyrIJiliil MiKpoTpyo0i, IPSIMOKYTHOMY Ta KPUBOJIiHINHOMY
MiKpoKaHasax. MeTo10M MOJIEKYJISIPHOI AMHAMIKU 6YyJI0 TPOBEIEHO KOMIT'IOTEPHE MOJIEIIOBAHHS PYXy MOJIEKY

BOJIM Yepe3 BYIJIeLeBY Ta KPEMHIMOBY HAHOTPYOKU. BUKOHAHO KOMIT'IOTEDHE MOJIEJII0OBaHHS IIPOLIECiB



CTPYKTYPOYTBOPEHHS B KOJIOIAHMX CUCTeMaX. B 11iToMy B po60Ti MOKa3aHo, 1110 3aIPOIIOHOBAHUM KOMILJIEKC
METO/IiB 103BOJISIE aHAJII3YBaTH TEIJIOMACOOOMIH i riipoauHaMiKy IPAKTUYHO OYAb-SKUX TEMNI0Pi3NUHUX CUCTEM

MIKpO, M€30 i HAHOMacCIITaoy.

2. The applied-scientific problem of multiscale development of complex numerical -analytical approach to study of
heat and mass transfer and fluid flow is solved. It allows modeling of processes in wide range of spatial and
temporal scales taking into account the flow regimes. Using the model of J. Buongiorno distributions of
nanoparticle concentrations and temperature, heat transfer in film boiling and condensation of nanofluids were
analyzed. The analysis of the fluid flow instability in the curved micro-channels is shown that an Increasing
slipping leads to the growth of critical values of Taylor and Dean numbers. The lattice Boltzman method was tested
in the simulation of heat transfer and fluid flow in flat micro-channel, micro pipe, rectangular and curvilinear
microchannels. On the basic of molecular dynamics method computer simulation of water molecules motion of
through the nanotubes was carried out. Computer simulation of structure-formation processes in colloidal
systems was performed. In general in present work it shows that the proposed method allows to analyze complex
heat and mass transfer and fluid dynamics processes in all the thermo physical micro systems in, meso and nano
ranges.
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