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1. XapakTeprucTUKU MeTaJeBUX IOPUCTUX MaTepiasiB: BIJIMB HA TEIJIOOOMIH y TEIJIOBUX TPYOax XiMiuHO-

€HEPreTU4YHOro NMNpru3Ha4Y€HH

2. Characteristics of metallic porous materials: the effect on heat transfer in heat pipes of chemical and energy
purpose

Pedepar:

1. Inceprauis NpucBsY€Ha LOCIIIKEHHIO NBOX TUIIB METAJIEBUX IOPUCTUX MATEPIaJIB, [0 MOXYTh
3aCTOCOBYBATHUCS Y SIKOCTI KaIIIPHUX CTPYKTYP TEIJIOBUX TPYO, ~ MOHOBOJIOKHUCTUX Ta KOMIIO3ULiTHUX
BOJIOKHMCTO-TIOPOIIKOBUX CTPYKTYp. Y Pe3yJbTarTi LOCiIKEeHb [IPOLECIB TENJIONPOBITHOCTI METAIEBUX IIOPUCTUX
MarepiasiB OTpUMaHO 3aJIEXKHOCTI [IJI iH)KEHEPHUX PO3PaxyHKIB TEIIONPOBITHOCTI KapKacy MOHOBOJIOKHUCTHUX i
KOMIIO3UIIHUX MaTepiasiB. Ha OCHOBI €KCIIEpUMEHTAIbHUX JOCIIIKEHD BIIMBY XapaKTEPUCTUK METAJIEBUX
BOJIOKHMCTHUX MaTepiajiB Ha IPOLIeCH KUIIiIHHS B YMOBaX BiJIbHOI'O PyXy BOJIU 3aIIPOIIOHOBAHO GOPMYJTY AJIs
imKeHepHUX Po3paxyHKiB TeMIIEPAaTyPHUX HAIIOPiB IOYATKY KUIIIHHS BOJY HA METAJIONOPUCTUX [1OBEPXHSIX.
ExcriepuMeHTasbHi 1aHi J03BOIWIIN [TOPIBHATY peasibHi 3HaueHHs KoedillieHTiB TensoBinnadi 3 JaHumu,

OTPUMaHMMU 32 YTOYHEHOIO B [aHill poOOTi MO0 KUIIIHHS Ha IIOPUCTHUX [IOBEPXHSIX. Y pe3ysbTaTi yTOYHEHHS



BJIaJIOCS 3HAYHO HAOJIU3UTU PO3PaxX0OBaHi 32 MOJEJIIIO BEJIMYMHU 10 €KCIIEPUMEHTAIbHO OTPUMAHUX JaHUX i
HiATBEpAUTU afleKBAaTHICTh Mogerti. I3 3acTocyBaHHSM MoJieli 6YJI0 YTOYHEHO METOIMKY BU3HAY€HHS BHYTPIIIHbOTO
TEPMiYHOTO OIIOPY TEIJIOBUX TPYO 3 MeTaseBUMU [IOPUCTUMU CTPYKTYypaMu. BUKOHaHUI LIUKJI €KCIIepUMEHTAJIbHUX
IOCJiIKEHb TEIMJIOBUX TPYO 3 METAJIOBOJIOKHUCTUMM i TEIMJIOBUX TPYO 3 KOMIO3ULITHUMU KalliJIIPHUMU
CTPYKTypaMH I10Ka3as, 10 IIpU POOOTi B TOPU3OHTATIbBHOMY IIOJIOXKEHH] OCTaHHI He TIOCTYIAI0ThCS 32 OCHOBHUMU
XapaKTepUCTHUKaMU TEIJIOBUM TPyOaM 3 BOJIOKHUCTUMU KaIlJIIPHUMU CTPYKTYPaMU, [10 TOTO 3K II€PEeBEPIIYIOTh iX

32 MaKCMMAaJIbHOIO TEMJIONepeaBabHOIO 3IaTHICTIO IPU POOOTi MPOTHU CUJI IpaBiTaliii.

2. The dissertation is devoted to the investigation of two types of metal porous materials, which can be used as
capillary structures of heat pipes - monofibrous and composite fibrous-powder structures. The dependences for
engineering calculations of frame thermal conductivity for monofibrous and composite materials were obtained
after the experiments of heat conduction processes in metallic porous materials. Multi-factor dependence for
calculations of temperature difference of the water boiling beginning on metallic porous surfaces was proposed on
the basis of the experimental studies of boiling in free water flow. The obtained experimental data allowed to
compare the real values of heat transfer coefficients with the data obtained by the model of boiling on porous
surfaces (the KPI model) specified in the dissertation. As a result of model elaboration, It became possible to bring
the calculated values obtained by the experiments to the model calculated values and to confirm the adequacy of
the model. It was refined the method of internal thermal resistance determining in heat pipes with metal porous
structures by the application of the KPI model. The cycle of experimental studies of heat pipes with monofibrous
and composite capillary structures showed, that in horizontal position heat pipes with composite structures do
not concede with the main characteristics (maximum heat transfer capacity and thermal resistance) to the heat
pipes with monofibrous capillary structures. In addition, maximum heat transfer capacity of composite heat pipes
has higher values, than the same one of mono-fibrous pipes, when working against the forces of gravity.
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