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OcoOnMBICTIO  Tewyid B MIKPOCHCTEMaX €  HasBHICTb  e€(eKTy
MPOKOB3YBAaHHS  CEpeloOBUINA Ha CTiHKax. Jljusg kpamoro po3yMiHHS
TEMJIOOOMIHHMX Ta TIAPOAMHAMIYHMX TMPOIECIB, M0 BIAOYBAIOTHCA B
MIKpOMAacIITaOHMX  KaHajiax,  MPOBEICHO  YHCEJIbHE  MOJEIIOBAHHS
TIAPOAMHAMIKY W TETUIOOOMIHY B MIKpOKaHAJIaX 3 BUKOPUCTAHHSIM MOJIET TpaT
bonbumana. bynu npomonenwoBaHi po3riHHI  Tewii (TOOTO Tewii 3
CTpUOKOMOJIOHUM HAPOCTAaHHSIM IIBUJAKOCTI) B MIKpOKaHail MK JBOMa
napajJieTbHUMH IJIAaCTHHAMHK, a TaKOX Y MIKpOKaHalaXx 3 KPYIJIMM Ta
OPSIMOKYTHUM Tiepepizamu. [lnackuii MikpokaHasl MOJIETIOBABCS B IBOBUMIpPHIii
nocTtaHoBIll Ha Tpatax D2Q9, a kpyramii Ta MpAMOKYTHHIA y TPUBUMIpHIA Ha
rpatax D2Q15. MozentoBaHHs TPOBaIMWIOCH B Jiama3oHi uncen KHyzaceHa Kn
Bix 0,001 mo 0,1.

OTpuMaHi pe3ysibTaTH CBIAYATh, 10 CTAOUII3allisl TOTOKY MpH 30UIbIICHH]
yucia Kayjacena nactymae mBuame. Lle oOymoBiaeHo ocinabiieHHSIM B3aeMoii
MOTOKY 31 CTIHKaMu KaHajy. JlocmimkeHnHs nmokaszanu, mo it Kn=0,1 ginsaka
TiApoAMHAMIYHOI cTa0uTi3alii MOTOKY 3MEHIIyeThess mnpubiusHo Ha 30% y
MOPIBHSHHI 3 BUTIAJIKOM Tedii 6€3 IPOKOB3yBaHHSI.

Takox BHU3HA4YEHO, IO BITHOCHUM KOE(DIIIEHT TIAPABIIYHOTO OIOPY
nmajgae B 4aci, a 3MeHIIeHHs uucia KHynceHa Beae 10 pocTy koedimieHTa
TIAPABIIYHOTO ONOPY Yepe3 MIJBHUILEHHS 3alI0BHEHOCTI MPOQUII0 MBUIKOCTI 3
BIIMOBITHUM 3HUXKEHHSIM TpaJiieHTa IIBUAKOCTI Ha CTiHII. BignosigHo,
3MEHIIYEThCS TIOBEPXHEBE TEPTS pa3oM 31 3MEHIIEHHSM KoedimienTa
T1APaBIIYHOTO OTOPY.

BuBdenHs TeminooOMiHy moka3ano, Mo 3pocTaHHsS umcia KHymaceHa
OPU3BOAUTH N0 3OUIBIICHHS dYacy, HEOOXITHOTO Jii JOCATHEHHS CTaJoro
npodimro Temmepatyp. lle MOXHA MOSCHUTH BILTUBOM 3POCTAIOYOi IIBUIKOCTI
MIPOKOB3yBaHHs Ha CTIHIIl KaHaly. BiAMOBITHO 3MEHITYEThCS BIIMB CTIHOK Ha
TEMIIepaTypy Cepe/loBUIIA B MIKpOKAHAJI.
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The microsystems flow characteristic is the phenomenon of slip at walls.
For a better understanding of heat transfer and hydrodynamic processes
occurring in microscale channels is numerical simulation using lattice
Boltzmann model.

Were simulated acceleration flow (ie, flow of abrupt increase of speed) in
microchannels between two parallel plates and in microchannels with round and
rectangular cross sections. Flat microchannels simulated in two-dimensional
formulation on the grid D2Q9, rectangular and round in a three-dimensional
lattice on D2Q15. The simulation has been produced in the range of Knudsen
numbers Kn 0,001 to 0,1.

The results indicate that the stabilization of the flow by increasing the
number of Knudsen is faster. This is due to the weakening of the interaction of
the flow with the walls of the channel. Studies have shown that at Kn = 0,1
hydrodynamic portion of the flow is reduced by about 30% compared with the
case flow without slippage.

Also determined that the relative hydraulic resistance coefficient
decreases over time. The number of Knudsen reducing leads to a growth factor
of hydraulic resistance by increasing the velocity profile fullness with a
corresponding decrease in velocity gradient at the wall. Accordingly, the surface
friction coefficient decreases while reducing hydraulic resistance.

The study of heat transfer showed that the increasing number of Knudsen
leads to an increase in the time needed to reach steady temperature profile. This
can be explained by the increasing speed sliding on the wall of the channel. It is
reduce impact with walls on the flow temperature in microchannels.



