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Pedepar:

1. ¥ BcTyni 06IpyHTOBAHO aKTyasbHICTh POOGOTH, BUBHAYEHO METY, 06'€KT Ta NpeJMeTH JOCTiKeHHs. BkazaHo
HAYKOBY HOBU3HY OTPMMAHUX PE3yJIbTaTiB Ta HQAHO iHPOpMaLLilo MO0 0COOUCTOrO BHECKY 3100yBava. Takox
HaJaHo iHpopMmaliio Mpo anpobauio pea3ynbTatiB po6oTy. OnrucaHo CTPYKTYPY Ta 00csr aucepTauiiiHoi poboTu. ¥
IIepIIOMY PO3iJii IpeCTaBlIeHO JiTepaTypHUil OIJISIL IO OCHOBHUM TUIIaM TeIlIoNepeiaBajbHUX IIPUCTPOIB HA

OCHOBI BUITAPHO-KOHJEHCALIIMHOTO LUKy POOOTH, B SKUX BUKOPUCTOBYIOTHCS ITIOPUCTi CTPYKTypU. [IpoananizoBaHo



HaIOiIb1I PO3MOBCIOIPKEHI TUIIKM IOPUCTUX CTPYKTYP Ta MaTepiaiu ix BUTOTOBJIEHHS. B 3arajibHOMy BUMAIKY
BUTOTOBJISIFOTS X 3 PI3HUX MaTepiaiB sIK Miflb, TUTaH, HiKeJb Ta iH. TaKoX MpoaHai30BaHO BIJIMB TUITy CTPYKTYpU
Ta il MapameTpiB Ha iHTEHCUBHICTb TEIJIOBiAAAYi IIPY KUITIIHHI Pi3HUX TEIUIOHOCIIB. JIpyruii po3aiyi NprucBI4YeHO
BM3HAUYEHHIO KOeQillieHTiB PiJMHHOI IPOHMKHOCTI 3pa3KiB METAJIOBOJIOKHUCTUX [IOPUCTUX CTPYKTYP B3[LOBXK
IIJIOVHY BOMJIOKYyBaHHL. [IpefcTaBeHoO CXeMy €KCIIEPUMEHTAIbHOTO CTEHAY Ta METOOMKY ITPOBEIEHHS
IocimkeHb. Xoya BU3HaY€HHs KoedillieHTiB IPOHMKHOCTI MeTaJIOBOJIOKHUCTUX KaniisipHux cTpykTyp (MBKC) B
IIMPOKOMY Ziana3oHi NapaMeTpiB IPOBOJUJINCH PaHillle, yMOBHU [IJIs1 SIKUX NIPOBOAWJIMCH OCIiIP)KEHHS HE B IIOBHIN
Mipi BiJTOBiIalI0Th YMOBaM B TEIJIOBUX TPyOax Ta NapOBUX KaMepax, a came, TeIVIOHOCIH B TAKUX IIPUCTPOSIX B
OCHOBHOMY PYXa€TbCs B3JOBXK IUIOMIMHY BOMJIOKYBAaHHS, a IIONIEPEeNHi JOCiIKEHHS IPOBOAWINCH B YMOBAxX KOJIN
TEIJIOHOCIH pyxaeThCsl NONEPEK IIJIOUMHY BOMJIOKYBaHHS. B pe3ysbTati 6yj10 BUSHAYEHO, 1110 HAaNPsIMOK QinbTpariii
piAvHYM Yepe3 NOPUCTUM 3Pa30K BILIMBAE Ha KOeQillieHT PilMHHOI NPOHMUKHOCTI. Bysio mpoaHanizoBaHo Ta
3aIpONIOHOBAHO MOSICHEHHS TaKOTO BiIXWJIEHHS B pe3ysbTaTax. Takox 0yJ10 3alIpOIIOHOBAHO 3aJI€XKHOCTI 17151
PO3paxyHKy KoedillieHTa piiHHOI IPOHUKHOCTI 17151 yMOB GinbTpallii B3LOBX NJIOLMHY BOMJIOKYBaHHS. Y
TPETbOMY PO37iJi IPEeACTaBIEHO NOCiIKEHHS KallJIIPHOrO HANOPY 17151 3pa3KiB METaJI0BOJIOKHUCTUX IIOPUCTUX
CTPYKTYp B IIMPOKOMY Jlialla30Hi CTPYKTYPHHUX XapaKTePUCTHK, a CaMe JiaMeTpiB BOJIOKOH Ta IOPUCTOCTEN.
JocimKeHHs KalijIpHOro HaNopy NPOBOAUIMCH 1151 3pa3KiB IOPUCTOI CTPYKTYPH 3 [Iialla30HOM 3HA4E€Hb
nopuctocTi Bif, 60% 10 90%, nns giameTpis BosiokoH Bif, 10 1o 50 MKM. BusiBieHo BIIMB HanpsIMKy QinbTpaliii Ha
KoedilieHT NPOHMUKHOCTI 32 PaXyHOK IIOPiBHSHHS 3 ONy0JIiIKOBAaHMMHU pe3yJbTaTaMU NMOJiOHUX JOCTIIKEHD. Y
YETBEPTOMY PO3[IiJli IPEACTaBIEHO PE3YIbTAaTH BU3HAYEHHS KOoeillieHTiB TEIJIOBiayi B 3a71€’KHOCTI Bif,
PEXUMHHUX, CTPYKTYPHUX Ta reOMeTpUYHUX PaKkTopiB. OcHOBHUM Tunom KC 17151 BUBYeHHS 6y10 06paHO
METaJIOBOJIOKHUCTY CTPYKTYPY, 110 3a PE3yJIbTaTaMU IIONEPENHIX JOCIiIPKEHb Ma€ NIEPEBAry BilHOCHO iHIINX TUILB
IIOPUCTUX CTPYKTYP Ta HE JOCHIIKEHA B yMOBaX (PyHKIIOHYBaHHS 10 HAGVDKEHI IO YMOB TEIJIOBUX TPYO 4n
napoBux Kamep. Kpim Toro, 1iei TUIl IOpPUCTOi CTPYKTYPH LOOPE BUBUEHO B LIMPOKOMY [ialla30Hi IapaMeTpiB B
YMOBax KUIIiHHS Y BEJIMKOMY 00'€Mi Ipy aTMOC(PEPHOMY TUCKY, 110 JA€ MO>KJIMBICTb IIOPIiBHSHHS PEe3yJIbTaTiB Ta
IIpoBeeHHY Bepudikallii MeTOIKUKM NpoBeneHHs. Kpim Toro, AJ1s NopiBHSAHHS €(EeKTUBHOCTI TelIoBigaadi, 6yuo
BUTOTOBJIEHO J€KijIbKa 3Pas3KiB 3i CIIe4€HOro NOPOUIKy. B pe3ysbTaTi HOpPiBHSAHHS 6YJ10 BUSIBJIEHO, 110 €(PEKTUBHICTb
TerIoBiaayi Ha nopomkoBux KaninspHux cTpykTyp (IIKC) Bumma Hix 7151 MBKC B yMOBaXx KUITiHHS Y BEJIMKOMY
06'eMi (BO) Ta B yMOBax KaliJIIpHOrO TPAaHCIOPTY, IPOTE I'PAaHWYHI I'YCTUHY TEIJIOBUX NOTOKIB Ay11 MBKC manu
BUIIE 3HAYEHHS Ha 12-96%. 3i 3HKEHHSIM TeMInepaTypy HaCU4eHHs, €(PEKTUBHICTb TEIJIOBINNAYi AJ1 3Pa3KiB 3i
CIIEYEHOTr0 TIOPOIIKY OyJsia HIKYA, HixX 151 3paskiB 3 MBKC. I'paHnYHi ryCTUMHM TEIJIOBUX ITOTOKIB 3pa3KiB
BUT'OTOBJIEHUX 3 METAJIOBOMJIOKY TaKOX II€PEBUIIYBAJIM 3HAYEHHS OTPUMaHi 117151 3pa3kKiB nopoukosux KC. IT'atuit
PO3[iJ IPUCBSIYEHO Po3pobli (izrnyHOI MOZEJIi IapOYTBOPEHHS HA IOPUCTUX CTPYKTypax Ta y3arajbHEHHIO
OTPMMAaHMX JAaHUX. B pe3ysbTaTi BidyaJbHUX CIIOCTEPEKEHD 3a 3pa3KaMU B X0 OCHOBHUX JOCIIIKEHD, Ta
CITIiBCTaBJIEHHS iX 31 BHAUEHHSIMU TeMIIepaTyp, Blieplle 0yJIo 3alIPOIIOHOBaHO KaacudikyBaTy npolecu
napoyTtBopeHHs Ha KC B yMOBax KaliJISIpHOrO TPAaHCIOPTY 3a CTaiIMU, 3 OIIMCAHHSIM LIMX CTaflill Ta MOKJIMBUMU
IIPUYMHAMU iX BUHMKHEHHS. BidyasbHi CIOCTEPEKEHHS IPOBOAWINCD SIK [1JI1 MOPOLIKOBUX CTPYKTYP TaK i 171s
METaJIOBOJIOKHOCTHX. SIKiCHO pe3yJIbTaTu CIIOCTEPEXKEHD HA HUX HE BilIPi3HSJINCD, 3 4OTO MOKHA BHCJIOBUTH
IIPUNYIIEHHS, 110 aHAJIOTIYHUM YMHOM cebe IIOBOASATS iHIIi BUAY MOPUCTUX CTPYKTYP 3 allepioAUYHOI0 6y 0BOIO.
Byio oTpuMaHo kpuTepianbHi 3anexxHocti Buay Nu=f(Re) s pi3HUX TemnepaTyp HACU4EHHS], IO OIUCYIOTh

€KCIIEPUMEHTAJIbHI TOYKU 3 MAKCUMAaJIbHUM BiIXuieHHIM +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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