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Llenb paboTbl — BBECTN B paCCMOTPEHNE HENUHENHOE YpaBHEHWE TENNONPOBOAHOCTH, B
KOTOPOM Y4YTEHO u3ny4yeHune no 3akoHy CtedpaHa—bonbumaHa BHYTpU CTPYKTYPbI C KaXKaown
BUPTYyarbHON NOBEPXHOCTM (4YTO NpeanonaraeTt BBegeHMe Bapuauumn koadpuumeHTa
4YepHOTbI Tena), U Ha ero OCHOBE PacCMOTPETb TeMnepaTypHble BONHbl. Mccneayembie
Mogenu. IsyyaeTtca HennHenHasa BOfHa B NIIOCKOM O4HOMEPHOM XOPOLLO Npo3pavyHOM
Crnoe B JeKapTOBOW cUCTEME KoopaMHaT ¢ 6onbLUNMM rpagueHToM TemnepaTypbl U
TepmocTaTamMu Ha rpaHuuax. CumMtaetcs, 4To Bapuauus KoadduumeHTa YepHOThl HE
3aBUCUT OT KoopauHaThl U TemnepaTypbl. PaccMoTpeHa Takke Moaerb OCThiBaHUA
umnmHapuieckoro obbema ¢ Bogon B Tennounsonupytoilen obonodke. Pesynbrartbl.
MMony4yeHo HeNMHENHOEe ypaBHEHNE TENNONPOBOAHOCTU, OCHOBaHHOE Ha BanaHce aHepruum,
KOTOpPOE NMPMMEHEHO K MPO3payHoOn Ans U3nydeHnsa obnactu ¢ rpagueHTomMm TeMneparypbl.
lMpoBeaeHO YMCNEeHHOE nccnegoBaHne OBUKEHUA TemnepaTypHbIX BOJSH,
OEMOHCTPUPYHOLLEE CUNbHBLIE HEJNTMHEHLIE CBOMCTBA: YBENNYEHME KPYTU3HbLI poHTa 6e3
BO3MOXHOCTU OMPOKMAbIBAHUSA, POCT CKOPOCTM BOMHbI NPU YBENNYEHUMN rPagMeHTa
Temnepatypsbl. [lokasaHo, YTO y4eT M3NyYeHUs BaXeH Ana AMHaMUKN OCTbIBaHUSA Aaxe npu
HEBbLICOKUX TemMnepaTypax U B paCCMOTPEHHOW 3aade NPUBOAUT K YBEMNYEHUIO PaCYETHOM
CKOPOCTW OCTbIBaHWSI HA HECKOSBbKO AECATKOB NPOLEHTOB. [pnBeaeHbl n 06CyXaeHbl
rpaHnLbl NPUMEHUMOCTH YpaBHEHUS 1 mogenen. O6cyxaeHue. B metogmyeckom nnaHe
npeanaraemMbin MaTepuan MoxeT ObiTb MHTEPECEeH AN UHXXEHEPOB, CTYAEHTOB U
acnMpaHTOB, 3aHMMatloLWMXCca Tennoduankon. PesynbTaTbl MOTyT ObiTb MPUMEHEHDbI A5
pacyeTa TennoBbIX NPOLECCOB B Npo3payvHblix aTMocdepax HebecHbIX Ten, a Takke Ans
aHanmsa TemnepartypHbIX NMOJEN B MUKPO- 1 HAHOCTPYKTYpax, Hanpumep, Npu pasorpese
ABTOOMUCCUOHHbBIX CTPYKTYP.

Knroyessie crioga: ypaBHEHUE Ny4YUCTON TEMNOMNPOBOAHOCTH, 3akoH CTedaHa—bonbLmaHa,
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The aim of the work is to introduce a nonlinear equation of thermal conductivity, which takes
into account the radiation according to the Stefan—Boltzmann law inside the structure from
each virtual surface (which assumes the introduction of body-blackness coefficient variation),
and on its basis to consider temperature waves. Studied model. A nonlinear wave in a
plane one-dimensional well-transparent layer in a Cartesian coordinate system with a large
temperature gradient and thermostats at the boundaries is studied. It is believed that the
variation of the blackness coefficient does not depend on the coordinate and temperature.
The model of cooling of a cylindrical volume with water in a heat-insulating shell is also
considered. Results. Nonlinear equation of thermal conductivity based on the energy
balance is obtained, which is applied to a region transparent to radiation with a temperature
gradient. Numerical study of temperature waves, showing a strong nonlinear properties:
steepness increase of the front without possibility of overturning, the increase in wave
velocity with increasing temperature gradient. It is also shown that accounting for radiation is
important for cooling dynamics even at low temperatures, and in the considered problem
leads to an increase in the calculated cooling rate by several tens of percent. Discussion.
Limits of applicability of the equation and models are given and discussed. In terms of
methodology, the proposed material may be of interest to engineers, students and
postgraduates engaged in thermophysics. Results can be applied to calculation of thermal
processes in transparent atmospheres of celestial bodies, as well as to analysis of
temperature fields in micro-and nanostructures, for example, during heating of auto-emission
structures.
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