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2. Thermophysical modeling of micro-channel thermal control systems in elec-tronic devices.

Pedepar:

1. Incepraris npucssyeHa po3po6iii TerodisnyHux Moesell MiKpOKaHaJIbHUX CUCTEM TEPMOPETYII0OBAHHS
€JIEKTPOHHUX IIPUCTPOiB. KOMIT'IOTEPHE MOIEIIOBAHHS [10J1iB IBUIKOCTEN, TUCKIB i TEMIIEpaTyp B MiKpoO- i
MaKpOKaHaJlax [1jis1 Pi3HUX THUIIiB HEOAHOPIAHOI MOBEP-XHi (pPEryJsipHOi, BUIIAJKOBO] i ppakTanbHOi) Mpoae-
MOHCTPYBAJIO NIOAiOHICTh NPOLECIB NEPEHECEHHS iM-TTYJIbCY 32 OJJHAKOBUX 'PaHUYHUX YMOB. KinacuyHi
CITiBBiIHOLIEHHS /1151 Koeil[ieHTiB TeIUIOBifaayi i Tif-paBJiuyHUX OIOPIB MPU TeUisx B 3BUYAVHUX KaHAJaX, B
OCHOBHOMY, 3aJIMIIAIOThCS CITPABEJIMBUMU i 1719 MiK-POKaHAaJIiB, SIKIO KOPEKTHO C(POPMYJIbOBaHI IPaHNYHI yMOBU
i reoMeTprUYHi OOMeXKEeHHS. Y poOOTi JOCIiIKEHO HifXin 0o nifBuileHHs e(EeKTU-BHOCTI CUCTEM BiiBEIEeHHS
TEIJIOTHU BiJl IPKEPEJI BUCO-KOI TYCTMHU €HEPrii 3a paXyHOK 3aCTOCYBaHHS I€P€-BOBUIHUX MEPEXK MiKPOKaHAJIB.
Po3paxyHKOBO-TE€OPETHUYHI OL[iHKM rabapUTHUX PO3MipiB MiKPOTEIJIO-BUX TPYO 3 OISy 3a0e3l1eueHHs
IONyCTMMUX YMOB TEIIJIOMAaCONEPEHOCY, @ TAKOXK 3 MO3MULill KOHKYPEHTO-CIIPOMOXKHOCTI METAJIEBUM TEIIJIOCTOKAM,

IO3BOJIMJIM CTBEPKYBATH, 110 IJIs1 IPAKTUYHOr03acTOCyBaHHA MasnosiporinHi MTT 3 giameTpamuy MeHII HiX 1MM.



2. The dissertation is devoted to development of ther-mophysical models of the microchannel thermal con-trol
systems of electronic devices. Simulation of the velocity fields, pressures and temperatures in micro- and
macrochannels for different types of heterogeneous surface (regular, casual and fractal) confirmed similar-ity of
processes of impulse transfer at identical scope terms. Classic correlations for the coefficients of heat transfer and
hydraulic resistances at the flows in ordi-nary channels, mainly, remain the same for microchan-nels, if scope
terms and geometrical limitations are cor-rectly formulated. Approach to the increase of efficiency of the systems
of taking of warmth from the sources of high closeness of energy due to application of treelike networks of mi-
crochannels was developed in the work. The compara-tive analysis of efficiency of the cooling systems on the basis
of microchannel networks with a two-phase working fluid showed that thermal efficiency of the gas-gas systems
with theisolated and separated zones are practically identical. Numerical and theoretical es-timations of overall
sizes of microheat pipes from point of providing of possible heat and mass transfer terms, and also from positions
of competition to metal heat ways, allowed asserting that for practical application improbable microheat pipes
with diameters less than Imm.
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