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Pedepar:

1. MeTa po60TH: BU3HAYEHHS ONTUMAJIbHUX T€OMETPUYHUX NTAPaMETPIB Ta TEIJIOBUX XapaKTEPUCTUK ABO(PA3HUX
TepMmocudOHIB 3 HAPI3HUM BUIIAPHUKOM. 11 JOCATHEHHS Lii€ei MeTH 6YJI0 ITOCTaBJIEHO HACTYIIHI 3aBIAHHS: O
[IPOBECTHU €KCIIEPUMEHTAJIbHI NOCiIKEHHSI TEOMETPUYHUX [1aPAMETPIB Ta TEIJIOBUX XapaKTEPUCTUK

TepMOCU(OHIB 3 HAPi3HOIO 30HOIO HArpiBy; 0 BUBHAUMTH BILJIMB KyTa HaXUJy TEPMOCHU(POHY Ha e(PEeKTUBHICTb
TEIJIO0OMIHY; O AOCIiIUTHU BIUIUB KoeQillieHTa 3alI0BHEHHS pOO0Y0i PiIMHM HA TEMJIONEPEeNaBajbHi XapaKTePUCTUKU
TepmocudOHY; 0 BUSHAUNUTH ONITUMAJIbHMI KPOK HApi3i BUIlapHUKa 171 MaKcuMizallii e(peKTUBHOCTI Tery1000MiHy; O
[IPOBECTH €KCIIEPUMEHTAJIbHE JOCIIiIPKEHHS POLIECIB TAapOYTBOPEHHS 1714 Bidyaslidalii riIpogHamMiqyHOro npouecy
iz yac ¢pyHKLiOHYBaHHS ABO(A3HOrO TEPMOCUQOHY; O IPOBECTU €KCIIEPUMEHTAJIbHE AOCIIIPKEHHS 1J1s1 OTPUMaHHS
Bisyasisanii npouecy ¢popmyBaHHS TEIJIOBOrO IOTPAaHUYHOrO APy B yMOBaX POO6OTH BOGA3HOr0 TepMOCH(OHY; O

BMKOHATH aHaJli3 IPOLECIB, 0 BIVINBAIOTh HA POOOTY IB0Pa3HOTO TepMOCUPOHY; 0 BUBHAYUTH ONTUMAJIbHY BUCOTY



Hapisi y 30Hi HarpiBy gBodazHoro Tepmocudony. O6'eKT LOCTIIKEHHS: TeIJIOOOMiH Ta TEIJIOTiTpaBIiyHi Npolecu B
nBodazHux repmocudoHax. Ilpeamer qociaKeHHs: BIIUB FTEOMETPUYHUX i pEXKMMHUX MIapaMeTPiB Ha TETJIOBI
XapaKTepUCTUKU TePMOCUGDOHIB 3 HApi3HUM BUIIAPHUKOM. MeTo, mOoCTiIskeHHs: Gi3uuHe MOJeTI0OBaHHS 3 MeTOI0
BM3HAUEHHS TEIJIONEPENAIOUNX XapaKTEPUCTUK TEPMOCHU(OHIB 3 Hapi3HUM BUIIapHUKOM. HaykoBa HOoBu3Ha: 1.
Briepiue ekcriepuMeHTaIbHO BU3HAYEHO BILJIMB HaPi3HOI CTPYKTYPU Ha BHYTPIIIHIN [TIOBEPXHI BUIIADHUKA Y
nianazoHi Bix 0,1MM 10 0,5MM Ha e(peKTUBHICTb TeIJI000MiHY. 2. Briepiie oTprMaHi oNTUMasbHi apameTpu
KoediljieHTa 3all0BHEHHSI [J1s1 TEPMOCHU(OHA 3 HAPi3HMM BUIIAPHMKOM. 3. BU3Hau€HO B3a€MO3B'SI30K KyTa HaXUJy
TepMocuQOHa 3 HAPi3HUM BUIIAPHUKOM Ta €(PEKTUBHOCTI TeIIOBinayi. 4. JJocaimpkeHo TigpoAuHaMiuHi UKIN
poboTu 1BodpazHOro TepMocudoOHy MpY NOCTITHOMY HaBaHTa)KEHHI J71s1 KJIACUYHOTO BUIIAJIKY, a TAKOXK Y [JIOCKOMY
TepMmocu@OHi 3 HApi3HMM BUIIAPHUKOM. 5. BUKOHaHa Bisyasizallis IpoleciB IapoyTBOPEHHS Ha Hapi3Hiil TOBEPXHI Y
ckiagi neodasHoi cucreMu. 6. [lJocaigxkeHo cTafii GopMyBaHHS TEMJIOBOrO IOTPAaHUYHOrO APy B yMOBax
(yHKIIOHYBaHHS 1BO(A3HMX TepMOCU(DOHIB. 7. Bepie BU3BHA4€HO ONTUMAJIbHE CIiBBiHOIEHHS BUCOTU
iHTeHcudikaTtopa 15 BiTHOCHO KOPOTKUX 30H HarpiBy [ Hapi3HUX TepMocu@oHiB. [IpakTuyHa LiHHICTb
pe3ysbTaTiB poboTH Pe3ysbTaT LOCiI)KeHb MaIOTh IIPAKTUYHY LiHHICTb [1J11 IPOEKTYBaHHS €(PEKTUBHUX CUCTEM
OXOJIO[I)KEHHS Ha 6a3i TepMOCUQOHIB 3 HAPI3HUMU BUNIAPHUKAMU /17151 TEIIOOOMIHHOTO 06s1ajHaHHS. Bu3HavyeHo,
1110 BUKOPUCTAaHHS AB0da3HUX CUCTEM [I03BOJISIE OibII IHPOKO i e(PeKTUBHO BUKOPUCTOBYBATH O6GJIalHAHHS TAKOTO

THUIlY y Pi3HUX YMOBaX.

2. Objective of the work: The aim of this study is to determine the optimal geometric parameters and thermal
characteristics of two-phase thermosyphons with a threaded evaporator. To achieve this goal, the following tasks
were set: Conduct experimental studies of the geometric parameters and thermal characteristics of
thermosyphons with a threaded heating zone; Determine the influence of the thermosyphon inclination angle on
heat transfer efficiency; Investigate the effect of the working fluid filling ratio on the heat transfer characteristics
of the thermosyphon; Identify the optimal thread pitch of the evaporator to maximize heat transfer efficiency;
Conduct experimental research on the boiling processes to visualize the hydrodynamic process during the
operation of the two-phase thermosyphon; Perform experimental studies to visualize the formation of the thermal
boundary layer under two-phase thermosyphon operating conditions; Analyze the processes affecting the
operation of the two-phase thermosyphon; Determine the optimal thread height in the heating zone of the two-
phase thermosyphon. Object of study: Heat transfer and thermohydraulic processes in two-phase thermosyphons.
Subject of study: The influence of geometric and operational parameters on the thermal characteristics of
thermosyphons with a threaded evaporator. Research method: Physical modeling to determine the heat transfer
characteristics of thermosyphons with a threaded evaporator. Scientific novelty: For the first time, the influence of
a threaded structure on the internal surface of the evaporator, within the range from 0.1 mm to 0.5 mm, on heat
transfer efficiency has been experimentally determined. For the first time, optimal filling ratio parameters for
thermosyphons with threaded evaporators have been obtained. The relationship between the inclination angle of
thermosyphons with threaded evaporators and heat transfer efficiency has been established. The hydrodynamic
cycles of two-phase thermosyphon operation under constant load have been investigated, both for the classical
case and for a flat thermosyphon with a threaded evaporator. Visualization of boiling processes on the threaded
surface within a two-phase system has been performed. The stages of thermal boundary layer formation during
the operation of two-phase thermosyphons have been studied. For the first time, the optimal ratio of the
intensifier height for relatively short heating zones of threaded thermosyphons has been determined. Practical
significance of the research results: The research results are practically valuable for designing efficient cooling
systems based on thermosyphons with threaded evaporators for heat exchange equipment. It has been
determined that the use of two-phase systems allows for broader and more effective utilization of such equipment

under various conditions.
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