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Pedepar:

1. Inceprariist npucBsYeHa JOCTiIPKEHHIO MiKPOITPOLIECiB TEIIIOMAacOOOMIHY Ta rifpouHaMiKi OJHOPIAHUX Ta
HaHO-PiMH B MiKpokaHasax pisHoi KoH®irypalii. B po6oTi onucaHo po3pobsieHuii HaMu CTOXaCTUYHUM METO],
IOCJiIKEHHS TeIJI00O0MiHYy B MiKpoKaHaJi Ta MeXXOBOMY LIapi IpYU HasIBHOCTI HAHOYACTOK Ha 6a3i meTony MoHTe-
Kapio. IIpoBefieHO KOMITIOTEpHE AOCiIKEHHS TEIJI000MiHy HAHOPIIWHY B IIJIACKOMY MiKpOKaHaJli Ta B MESKOBOMY
mapi. Pozpaxynku metonom MonTte-KapJio rokasanu, mo 3i 36i7bIIeHHSIM I10340BKHbOI KOOPAVHATY BUPiBHIOETHCS
npodinb TeMnepaTypu i KoHueHTpatii. [Ipy 36inbeHHi 06'eMHOI 1071i HAHOYACTMHOK Ha BXO[li KaHaTy
CIIOCTEepiraeTbCs JIiHIHUN PiCT, ajie HeJIHIMHUK piCT CrlOCTEpiraeTbes 3i 361/1bIIEHHSIM TEIJIONPOBITHOCTI
HaHOpiauH. | HeniHiliHe NafiHHA criocTepiraeTbes 3i 36iyIbIIEHHSIM Yncia [IpaHaTs, OCKIIBKY 30iIbIIYEThCS

B's13KicTb. OCHOBHUI pe3yJIbTaT, SIKUI 6YJI0 OTPUMAHO 32 OIIOMOroio Metony MonTe-Kapiio, cBifuuTh mpo Te, 110



I0JIaBaHHSI HE3HAYHOI KiJIbKOCTi HAHOYACTUHOK B PiJUHY IPU3BOAUTD 0 30ibLIEHHS TEIJIO00MiHY (IIpU 06'€MHi
yactni HaHovacTok 0,05 TemnsoBinnava 36inburyetscs Ha 10%). AHasoriuHi epeKTy CrIoCTepiraloThesl K 1S
I1I71aCKOT0 MiKpoKaHasy Tak U JJisl MeXXOBOTro Iapy. JJoCiIKeHo riipoauHaMiky Ta TENJI000MiH NPy 3MillaHii
KOHBEKLi B BEPTUKAJILHOMY IJIACKOMY 1 HMJIIHIPUYHOMY MiKpOKaHasax 3a JJOIIOMOrOl0 METOAY rpaT bosbiimaHa, a
TaKOX I[IPOBEIEHO MOPIBHAHHA 3 aHAJIITUYHUMY PO3paxyHKaMu. 3MiHa 3HaY€Hb Yncila Pesed npuBoguTs 40 3MiHU
XapaKTEPUCTUK ITOTOKY B LIEHTPAJIbHil 4aCTHHI KaHaJly, 3MiHa 3HaYeHb yncia KHyicena B nepuly 4epry BIIJIMBAa€ Ha
3MiHM XapaKTepUCTUK B IPUCTIHOYHIN 0671acTi. [Ipy BeaMKux 3Ha4eHHsIX [IpaHITIs1 BUCOKA MBUIKICTh TOTOKY. ITpu
TaKuX [IapaMeTpax 3HMKae CTPUOOK TeMIEPATYPY, i e(PeKT MTPOKOB3yBaHHS He MPalioe, 10 IPUBOIUTD 10
30inbLIeHHS 3HaUYeHHs ynciia HyccenbTa. [IpoBeieHO KOMITIOTEePHI eKCIIePUMEeHTH 3 JOCIIiKeHHS BifilleHTPOBOi
HECTINKICTh HAHOPIJIMH 3 Paflia/IbHOIO TEMIIEPATYPOIO Ta HEOLHOPIAHICTIO KOHLEHTpaLji. JJocimkeHo
TYpOYJIEHTHUI HECTUCJIMBUIA TIOTIiK B IIJIACKOMY MiKpOKaHaJli, 1o obepraeThcs. 36inbmenns cunu Kopiosica
IIPU3BOJIUTS /10 IIOSIBY 3BOPOTHUX IOTOKIB, IKi IPU3BOISTD JO MOSBU HECTIMKOCTI. 3i 36iJIbIIEHHSIM KYyTOBO]
IIBUJIKOCTi OGEPTaHHS CIIOCTEPiraeThCs 3POCTAHHS TiApaBIiYHOro ONOPY, ajle YuM Oinbine 3HaueHHs KHyceHna TuM
picT rizpaBiiyHOro ONOPY 3MEHIIYETHCS Yepe3 ePeKT IPOKOB3yBaHHS. Pe3ysbTaTi po60TH MOKHA 3aCTOCOBYBATH
1151 BUGOPY peKMMY poOOTH Pi3HMX MiKpONIPUIIALiB, HAIPUKIIAL; AATYMKIB, IBUTYHIB, HACOCIB, TypOiH, KaHAJIB Ta
KJIAIaHiB.

2. The dissertation is devoted to the research of microprocesses of heat and mass transfer and hydrodynamics of
homogeneous liquids and nanofluids in channels of different geometry. In this paper, we describe the stochastic
method of studying the heat transfer in the microchannel and the boundary layer in the presence of nanoparticles
based on the Monte Carlo method. Computer-aided research of heat transfer of nanofluids in a planar
microchannel and in a boundary layer was carried out. Monte Carlo calculations have shown that with the increase
of the longitudinal coordinate, the profile of temperature and concentration is aligned. When increasing the
volume fraction of nanoparticles at the channel entrance, linear growth is observed, but nonlinear growth is
observed with an increase in the thermal conductivity of nanofluids. And a nonlinear drop is observed with the
increase in the Prandtl number, as the viscosity increases. The main result obtained with the Monte Carlo method
is that the addition of a small amount of nanoparticles to the fluid leads to an increase in heat transfer (with 0.05
volume fraction of nanoparticles heat transfer is increased by 10%). Similar effects are observed for both the flat
microchannel and the boundary layer. Hydrodynamics and heat exchange under mixed convection in vertical
planar and cylindrical microchannels using Lattice Boltzmann method have been investigated, as well as a
comparison with analytical calculations. Changing the values of the Rayleigh number leads to a change in the
characteristics of the flow in the central part of the channel, the change in the values of the Knudsen number
primarily affects the changes in characteristics in the wall area. At high Prandtl values, high flow rate. With such
parameters, the temperature jump disappears, and the slip effect does not work, which results in an increase in the
value of the Nusselt number. Computer experiments were conducted to investigate the centrifugal instability of
nanofluids with radial temperature and heterogeneity of concentration. The turbulent incompressible flow in a
planar rotating microchannel is investigated. Increasing the Coriolis force leads to the appearance of reverse flows
that lead to instability. With an increase in the angular speed of rotation, the growth of hydraulic resistance is
observed, but the greater the value of Knudsen, the growth of hydraulic resistance decreases due to the effect of
slipping. The results of the work can be used to select the mode of operation of various micro devices, such as:
sensors, motors, pumps, turbines, ducts and valves.
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