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Pedepar:

1. Y BcTyni 0OrpyHTOBaHO aKTyaJIbHICTh pOOOTH, BU3HAUEHO METY, 00'€KT Ta IIPpeIMETU NOCiIKeHHs. BkaszaHo
HayKOBY HOBM3HY OTPMMAaHMX PE3yJIbTATiB Ta HaZaHO iH(popMallilo MoA0 0COOMCTOro BHECKY 30,00yBava. Takox
HaJaHO iHpOpMallilo PO anpobaLio pe3yabTaTtiB poooTy. ONMCaHO CTPYKTYPY Ta 00CAT AUCepTaliiiHoI poboTu. Y
[IePLIOMY PO3[IiJli IPENCTABIEHO JiTEPATyPHUN OIJISLT, 10 OCHOBHUM THUIIAM TEIJIONEPENABaTIbHUX IIPUCTPOIB Ha
OCHOBi BUNTApPHO-KOHJE€HCALiIHOTO LIUKJy POOOTH, B SIKUX BUKOPUCTOBYIOTbCS TOPUCTi CTPYKTYpU. [IpoaHanizoBaHo
HaMOi/IbII PO3NOBCIOIPKEH] TUIIM IOPUCTUX CTPYKTYP Ta MaTepiaju ix BATOTOBJIEHHS. B 3arajibHOMy BUNIAJKY
BUTOTOBJISAIOTS IX 3 PiI3HUX MaTepiasliB K Miflb, TUTaH, HiKeJib Ta iH. TaKoX ITpoaHasli30BaHO BILJIMB TUITY CTPYKTYpPU

Ta ii MapameTpiB Ha iHTEHCUBHICTb TEIJIOBiAAAYI IIPY KUITiHHI Pi3HUX TEIUIOHOCIIB. JIpyruii po3ais NprucBsSI4eHO



BM3HAYEHHIO KOEQIillieHTiB PiJMHHOI IPOHMKHOCTI 3pa3KiB METAJIOBOJIOKHUCTUX ITIOPUCTUX CTPYKTYP B3[OBXK
IJIOVHY BOMJIOKYyBaHHS. [IpefcraBieHo cxeMy eKCIIEpUMEHTAIbHOTO CTEHAY Ta METOAMKY ITPOBEIEHHS
IocimKeHb. Xoua BU3BHaY€HHS KoedilieHTiB IPOHMKHOCTI METaJI0BOJIOKHUCTUX KaliisipHux cTpykTyp (MBKC) B
IIMPOKOMY [iana3oHi NapaMeTpiB MPOBOIUJINACH PaHillle, yMOBU [IJIs SIKUX IPOBOAWJIMCH IOCJIIP)KEHHS HE B [IOBHIN
Mipi BiilIOBiaOTh yMOBaM B TEIJIOBUX TPybax Ta MapOBUX KaMePax, a caMme, TeIJIOHOCI B TaKUX IIPUCTPOSIX B
OCHOBHOMY PYXa€TbCs B3/JOBXK IUIOIIMHY BOMJIOKYBaHHS, a IONEPENHi JOCTiIKEHHS IPOBOAWINCH B YMOBAxX KOJIM
TEIJIOHOCIH pyxXaeThbCsl NONEPEK IIJIOUMHY BOMJIOKYBaHHs. B pe3ysbTati 6yj10 BUSBHAY€HO, 1110 HAaNPSIMOK QinbTpariii
PiAvHY Yepes3 NOPUCTUM 3Pa30K BIUIMBAE Ha KOe(illieHT PilMHHOI NPOHUKHOCTI. Bysio mpoaHasni3oBaHo Ta
3aIpONOHOBAHO MOSICHEHHS TaKOTO BiIXWJIEHHS B pe3ysbTaTax. Takox 0yJ10 3alIpOIIOHOBAHO 3aJI€KHOCTI 17151
PO3paxyHKy KoedillieHTa piiMHHOI IPOHUKHOCTI 17151 yMOB (inbTpallii B3J0BX NJIOLMHY BOMJIOKYBaHHS. Y
TPETbOMY PO3iJi IPEeACTaBIEHO NOCIiIKEHHS KallJISPHOrO HAMOPY 17151 3pa3KiB METaJI0BOJIOKHUCTUX IOPUCTUX
CTPYKTYP B LIMPOKOMY Hialla3oHi CTPYKTYPHUX XapaKTEPUCTHK, a CaMe [liaMeTpPiB BOJIOKOH Ta IIOPUCTOCTEMN.
JocigyKeHHs KaliJIIpHOro Hallopy IIPOBOAUIMCH 115 3pa3KiB IOPUCTOI CTPYKTYPH 3 [[ialla30HOM 3HA4YE€Hb
nopuctocTi Big 60% 1o 90%, nns giameTpis BosokoH Bif, 10 1o 50 MKM. BusiBsieHo BIIJIMB HanIpsIMKY QinbTpaliii Ha
Koe()illieHT IPOHUKHOCTI 32 paXyHOK IOPIiBHSIHHS 3 ONMy0JIiIKOBAaHUMU pe3yJIbTaTaMU MOAIGHUX AOCiIKeHb. Y
4eTBEPTOMY PO3JiJi IpeCTaBlIeHO Pe3yJIbTaTu BU3HaYeHHs KoeillieHTiB TeIoBianayi B 3a1e5KHOCTI Bif,
PEXXMMHHUX, CTPYKTYPHUX Ta reOMeTpUYHUX PaKkTopiB. OcHoBHUM Turnom KC 11 BUBYeHHS 6y10 06paHO
METaJIOBOJIOKHUCTY CTPYKTYPY, 110 3a PE3yJIbTaTaMU IIONEPENHIX LOCIiIPKEHb Ma€ NepeBary BilHOCHO iHIINX TUIIB
IIOPUCTUX CTPYKTYP Ta HE JOCTiIKeHa B yMOBax (PYHKI[IOHYBaHHS 10 HAOJIMKEH] 1O YMOB TEIJIOBUX TPYO YU
napoBux Kamep. Kpim Toro, 1ie#l TUIl IOPUCTOi CTPYKTYPH AOOPE BUBUEHO B LIMPOKOMY [ialla30Hi IapaMeTpiB B
yMOBax KUIIiHHS Y BEJIMKOMY 00'€Mi Ipy aTMOC(PEPHOMY TUCKY, 110 JA€ MO>KJIMBICTb IIOPIBHSHHS PE3YJIbTATIB Ta
npoBeieHHs Bepu@ikallii MeToAuKM rpoBefeHHs. Kpim Toro, asst nopiBHSHHS e(eKTUBHOCTI TeMoBigaayi, 6y1o
BUT'OTOBJIEHO JleKibKa 3pa3KiB 3i CIIEYEHOTr0 IOPOIIKY. B pe3ysbTaTi HOPiBHSIHHS 0yJI0 BUSIBJIEHO, 10 €(PEKTHUBHICTb
TeIIoBiAAayi Ha nopomkoBux KaninspHux cTpykTyp (I1KC) Bumma Hix 7151 MBKC B yMoBax KUIIiHHS Y BEJIMKOMY
06'eMi (BO) Ta B yMOBax KaliJIIpHOrO TPAHCIIOPTY, IPOTE T'PAaHUYHi I'YCTUHY TEIJIOBUX NOTOKIB Ay11 MBKC manu
BUIIE 3HAYEHHS Ha 12-96%. 3i 3HKEHHSIM TeMInepaTypy HaCU4Y€HHs, €(PEKTHUBHICTb TEIJIOBINNAYi AJ1s1 3Pa3KiB 3i
CIIeYEHOro TIOPOIIKY OyJsia HUKYA, HixK 17151 3pa3kiB 3 MBKC. I'paHn4Hi ryCTUHM TEIJIOBUX IIOTOKIB 3pa3KiB
BUTOTOBJIEHUX 3 METAJIOBOMJIOKY TaKOX II€PEBUIIYBAJIM 3HAYEHHS OTPUMaHi 117151 3pa3kiB nopomkosux KC. IT'atuit
PO31IiJ IPUCBSIYEHO PO3poobLi (iznyHOI MOZEJIi IapOYTBOPEHHS HA IOPUCTUX CTPYKTYypax Ta y3arajbHEHHIO
OTPUMAaHUX JAHUX. B pe3ysbTaTi BisyaJbHUX CIIOCTEPEKEHD 3a 3pa3KaMU B XOJi OCHOBHUX JIOCJiTIKEHb, Ta
CIIiBCTaBJIEHHS iX 31 3BHAUE€HHSIMU TEMIIepaTyp, BIieplle 6yJI0 3alIPOINIOHOBAaHO KaacK@ikyBaTy Ipolecu
napoyTrBopeHHs Ha KC B yMOBax KaliISIpHOTO TPAaHCIOPTY 32 CTaiIMM, 3 OIIMCAHHSIM LIMX CTaflill Ta MOKJIMBMMU
[IPUYMHAMU iX BUHUKHEHHS. Bi3yasbHi CIOCTEPEKEHHS IPOBOAWINCD SIK [1JI1 MOPOLIKOBUX CTPYKTYP TaK i 1715
METaJIOBOJIOKHOCTHUX. SIKICHO pe3yJIbTaTy CIIOCTEPEKEHD Ha HUX HE BiJPi3HSJIMCD, 3 YOTO MOKHA BUCJIOBUTH
IIPUNYIIEHHS, 110 aHAJIOTIYHUM YMHOM Ce0e ITOBOAATD iHIII BUAY MIOPUCTUX CTPYKTYP 3 allepioAU4HOI0 6y 0BOIO.
Bysno orpumaHo KpurepiasnbHi 3anesxxHocTi Buay Nu=f(Re) nss1 pisHUX TemiepaTyp HaCU4YEHHS, 0 OMUCYIOTh

€KCIIepUMEHTAJIbHI TOUKU 3 MaKCUMAJIbHUM BinxuneHHIM +30%.

2. In the introduction, the relevance of the work is justified, the purpose is defined, and the object and subjects of
research are identified. The scientific novelty of the obtained results is indicated, and information about the
researcher’s personal contribution is provided. Information about the approval of the research results is also given.
The structure and scope of the dissertation work are described. In the first chapter, a literature review is
presented on the main types of heat transfer devices based on the vapor-condensation cycle, which use porous
structures. The most common types of porous structures and the materials used in their manufacture are
analyzed. In general, they are made from various materials such as copper, titanium, nickel, and others. The
influence of the type of structure and its parameters on the heat transfer intensity during boiling of different heat
carriers is also analyzed. The second chapter is dedicated to determining the coefficients of liquid permeability of
metal fiber porous structures along the plane of felting. A scheme of the experimental setup and research
methodology is presented. Although the determination of permeability coefficients of metal fiber capillary



structures (MFCS) over a wide range of parameters has been conducted previously, the conditions under which
the research was carried out did not fully correspond to the conditions in heat pipes and steam chambers, where
the heat transfer fluid mainly moves along the plane of felting. Previous studies were conducted under conditions
where the heat transfer fluid moves perpendicular to the plane of felting. As a result, it was determined that the
direction of liquid filtration through a porous sample affects the coefficient of liquid permeability. Explanations for
this deviation in the results were proposed, and dependencies for calculating the coefficient of liquid permeability
for filtration conditions along the plane of felting were also proposed. The third chapter presents research on
capillary pressure for metal fiber porous structures over a wide range of structural characteristics, including fiber
diameters and porosities. Capillary pressure studies were conducted for porous structures with a porosity range
from 60% to 90% and fiber diameters ranging from 10 to 50 micrometers. The influence of the filtration direction
on the permeability coefficient was determined by comparing the results with published results of similar studies.
The fourth chapter presents the results of determining the heat transfer coefficients depending on operational,
structural, and geometric factors. The main type of capillary structures (CS) chosen for the study was the metal
fiber structure, which has advantages over other types of porous structures and has not been studied under
conditions close to those in heat pipes or steam chambers. In addition, this type of porous structure has been well
studied over a wide range of parameters under boiling conditions in a large volume at atmospheric pressure, which
allows for result comparison and verification of the research methodology. For the purpose of comparing heat
transfer efficiency, several samples were manufactured from sintered powder. As a result of the comparison, it was
found that the heat transfer efficiency of powder capillary structures (PCS) is higher than that of metal fiber
capillary structures (MFCS) under boiling conditions in a large volume and under capillary transport conditions,
but the maximum heat flux densities for MFCS were 12-96% higher. With a decrease in saturation temperature, the
heat transfer efficiency for samples made from sintered powder was lower than that for MFCS samples. The
maximum heat flux densities of samples made from metal felt also exceeded the values obtained for powder CS
samples. The fifth chapter is dedicated to the development of a physical model of vapor formation on porous
structures and the generalization of the obtained data. As a result of visual observations of samples during the
main experiments and their comparison with temperature values, it was proposed for the first time to classify the
vapor formation processes on CS under capillary transport conditions into stages, with a description of these
stages and possible causes of their occurrence. Visual observations were conducted for both powder structures
and metal fiber structures. Qualitatively, the results of observations on them did not differ, which allows us to
assume that other types of porous structures with aperiodic structure behave in a similar way. Dimensionless
dependencies of the form Nu=f(Re) for different saturation temperatures were obtained, describing the

experimental points with a maximum deviation of +30%.
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