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3. CyTb po3po0KH, OCHOBHI pe3yJbTaTH.

(ykp.) Bmnepme npoBeneHO KOMIUIEKCHE JOCHIDKEHHS TMPOIECIB  TEIUIOOOMIHY 1
TIpOIMHAMIKA TpU BHUIApOBYBaHHI 1 KOHJEHcAlll B 3aMKHEHHMX MIHIATIOPHUX JABO(a3ZHUX
cucreMax. BUsBI€HO 3aKOHOMIPHOCTI BIJIUBY T€OMETPUYHUX 1 PEKUMHUX (aKTOPIB HA TEPMIYHUIN
omip 1 MaKCHUMalbHI TEIUIOBI TOTOKM MIHIATIOPHUX TEIJIOBUX TPyO, TepMOCU(POHIB Ta
MyJAbCA[ITHUX KaNUIIpHUX TerioBUX TpyO. Po3pobneno Ta mpencrasieHo (i3MuHy MOJenb
MPOLIECIB TEIUIOOOMIHY B YMOBaxX 0OMEXEHOTO MPOCTOPY MPH 3aCTOCYBaHHI B SIKOCT1 TEIJIOHOCIIB
OpIVHAPHUX PIIMH Ta HaHOPiAMH. PO3KpUTO XapakTep BIUIMBY OCHOBHUX (DaKTOpIB Ha IMpolecU
TerioBigadl. OTpUMaHO 3alieXKHOCTI JJIs PO3PAaxXyHKY IHTEHCHUBHOCTI TEIJIOBIAA4l B 30HAX
TEIUIOOOMIHY MIHIATIOpHUX TepMOocu(oHIB. PO3KpUTO MexaHI3M NyJbCalllfHUX SBHIl B
MIHIATIOPHUX TePMOCH(OHAX 1 BUSBIICHO BIUIMB PEKUMHHUX 1 TEOMETPUUHUX (PAKTOPIB Ha Jllana3oH
BUHUKHEHHS TaKUX MYJIbCAIlIH.

Buknageno HOBI miaxoaw g iHTEHCHdIKAIli TPOIECIB IMApOyTBOPEHHS B 30HAX
BHUIAPOBYBAHHS MIHIATIOPHUX TEIJIOOOMIHHUX MPHUCTPOIB Ta HABEACHO 1X KOHCTPYKIIIl 3 PI3HUMH
TEIUIO MepelaBaIbHUMH XapaKTePUCTUKAMHU.

[IpuBeneHo pe3ynbTaT JOCIIHKEHHS MOJIEI B3aEMO/IIi B KUTBIIEBUX JABO(A3HUX CHUCTEMAX 1
BH3HAYEHHS YMOB 30€peKEHHS CTIMKOCT1 TUTIBKOBOI TeUii MPU MPOTUTEHIHHOMY pyCi Ta3y 1 piiuHN
y BEpTUKaJIbHUX KaHAJaX 3 CITYACTUM MOKPUTTSIM.

3a pe3yapTaTaMd JOCHIDKEHb PO3POOJICHI Ta BUTOTOBJICHI 04l 3pa3Kd CHCTEM
OXOJIO/DKEHHSI Ha OCHOBI MIHIAaTIOpHUX JABO(A3HUX CHCTEM 13 XapaKTEepPUCTUKAMH, IO
MEePEeBUILYIOTH Kpallli 3aKOPAOHHI aHAJIOTH.

(poc.) BnepBeie MpoBEAECHO KOMIUIEKCHOE MCCICOBAHUE IIPOIECCOB TEIUIOOOMEHA W
TUAPOJMHAMUKYA TPH HCHAPEHUM M KOHJEHCAIIMM B 3aMKHYTBIX MHUHHATIOPHBIX JBYX(]a3HBIX
cucteMax. BBISBIICHBI 3aKOHOMEPHOCTH BIIMSHHUS T'€OMETPUUYECKMX M PEKHUMHBIX (aKTOPOB Ha
TEPMHUYECKOE COMPOTHBICHUE U MAKCHUMAIIbHbIE TEIIJIOBbIE MOTOKH MUHHUATIOPHBIX TEIJIOBBIX TPYO,
TepMOCU(OHOB U MYIbCALUOHHBIX KANWILISPHBIX TEIUIOBBIX TpyO. Pa3zpaboTtano u mpencraBiieHO
(bu3MYECKyI0 MOJIENb MPOLECCOB TEIIO0OMEHAa B YCIOBHUSX OrPAaHUYCHHOTO MPOCTPAHCTBA IMPHU
MPUMEHEHHUH B KaU€CTBE TEINIOHOCUTEIICH OPAMHAPHBIX KUJIKOCTEH U HAHOKUIKOCTEH.

PackpeiT XapakTep BIMSHHS OCHOBHBIX (DAKTOPOB Ha MpPOLECCHl TerooTnaud. [lomyueHsr
3aBUCHUMOCTH JJIsl pacdyeTa WHTECHCHBHOCTH TEIUIOOTIAAud B 30HAX TEIIOOOMEHAa MHHHMATIOPHBIX
TepMOCcU(POHOB. PacKpbIT MEXaHU3M MyIbCAIIMOHHBIX SIBICHUN B MHUHHMATIOPHBIX TepMOcH(]OHAX U
BBISIBIICHO BIIUSHUE PEKUMHBIX U T€OMETPUUYECKUX (DaKTOPOB HA UANa30H BOSHUKHOBEHHS TaKUX
IIYJIbCALUM.

W3noxkeHbl HOBbIE MOAXOJbl K HMHTEHCU(UKALMK MPOIECCOB MapooOpa3oBaHUS B 30HAX
WCMIApPEHUS MHUHHATIOPHBIX TEMJIOOOMEHHBIX YCTPOUCTB W TMPHUBEACHBI HX KOHCTPYKIHUU C
Pa3IMYHBIMU TEILUIO NEPEAATOYHBIMU XaPAKTEPUCTUKAMH.

[IpuBeneHbI pe3yabTaThl UCCIEAOBAHMS MOICTH B3aUMOJICHCTBUS B KOJBIIEBBIX ABYX(Da3HBIX
CUCTEMAaxX M OIPENEIEHUs YCIOBUM COXPAHEHUs YCTOMYMBOCTU IUIEHOYHOIO TEYEHUS IIPU
MPOTUBOTOYHOM JBUKEHUU 'a3a U )KUJIKOCTU B BEPTUKAJIBHBIX KaHAJIaX C CETYATHIM IOKPBITUEM.



[To pesynpTaTaM wucciaeaoBaHUM pa3pabOTaHbl W H3TOTOBJICHBI ACUCTBYIOIIME OOpa3Lbl
CUCTCM OXJIAXKJCHUA Ha OCHOBC MHHHATIOPHBIX I[BYX(ba?;HBIX CUCTCM C XapaKTCpUCTUKaAMH,
MIPEBBIIAIOIIMMU JIYYIlHE 3apyOeKHbIC aHATIOTH.

(anra.) For the first time a comprehensive study of the processes of heat transfer and
hydrodynamics during evaporation and condensation in closed miniature two-phase systems was
carried out. The regularities of the influence of geometric and regime factors on the thermal
resistance and maximum heat fluxes of miniature heat pipes, thermosyphons and pulsating capillary
heat pipes are revealed. The physical model of heat exchange processes in the conditions of limited
space at application as heat carriers of ordinary liquids and nanofluids is developed and presented.
The nature of the influence of the main factors on the heat transfer processes is revealed.
Dependences for calculation of heat transfer intensity in heat exchange zones of miniature
thermosyphons are obtained. The mechanism of pulsation phenomena in miniature thermosyphons
is revealed and the influence of regime and geometric factors on the range of occurrence of such
pulsations is revealed. New approaches for intensification of vaporization processes in the
evaporation zones of miniature heat exchangers are presented and their designs with different heat
transfer characteristics are given. The results of the study of the interaction model in annular two -
phase systems and the determination of the conditions for maintaining the stability of the film flow
during countercurrent motion of gas and liquid in vertical channels with a mesh coating are
presented. According to the results of research, current samples of cooling systems based on
miniature two-phase systems with characteristics exceeding the best foreign analogues have been
developed and manufactured.
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5. TlopiBHsIHHSA 3i CBITOBUMH aHAJIOraMH.

PesynpTaTi mpoBeneHMX JIOCHIKEHb BIANOBIAAIOTH CBITOBOMY pIBHIO, a 3pa3Ku
MIHIATIOPHUX TEIUIOBUX TPyO MO CBOIM TeIUIONEpeNaBaIbHUM XapaKTEepUCTHKAM MEPEeBUIIYIOThH
aHaJIOTIUH1 3aKOPJOHHI MPUOIU3HO y 2,5 pa3u.
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JI03BOJIUTH 3HM3UTH METAJIOEMHICTh MPHIIAIIB NPUOIM3HO y 2 pa3sd 1 OJAHOYACHO IiJBUIIUTH



MOTYXKHICTb, II0 BIIBOAUTHCA. MOXKIIMBa po3poOKa AOCIITHO-IIPOMHUCIOBHX 3Pa3KiB MIHIaTIOPHUX
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