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MPOIECC OXJIAXKJIEHUA BECKOHEUYHOM MTPSIMOYT' OJIbHOM IVIACTUHBI ITPA
I'PAHUYHbLIX YCJIOBHUAX BTOPOI'O U TPETBEI'O POJA
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Pa6oTa nmocesilieHa HeCTAMOHAPHOMY HNpoleccy TelIONPOBOAHOCTH. B 1aHHOIi cTaThe paccMaTpHBaeTcs1 BONIPOC O
HAXO0KAEHUHU 3aKOHA M3MEeHEeHUs TeMIepaTyPHOro I0JIsl OT BpeMeHH B MPAMOYTOJIbHOI MJIacTHHE MPH IPAHMYHBIX
YCJI0BHAIX BTOPOI0 M TPEThero poaa, 3aJaHHbIX OIHOBPEMEHHO HA CTeHKAX MJIAaCTHHBI. CaMo peleHue MOTy4YeHo Ha
ocHOBe MeTo1a DPyphe B BUE PAa, COAEPIKAIEro TPUITOHOMeTPUYeCKHe M IKCIIOHeHIuaIbHbIe GpyHkumun. Taxxe
OBbLIH paccMOTPEHbI YaCTHBIE C1y4an. J[0cTOBEPHOCTH MOIYYeHHOr0 pe3y/ibTaTa NOATBepP KAaeTCs TeM, YTO OIUH U3
YACTHBIX CJIy4YaeB NMPUBOAMT NMOCTABJCHHYIO 3a/1a4y K 3ajaye ¢ FPAHMYHBIMH YCJIOBUSIMH MEpPBOro poaa, Koraa
TeMIepaTypa NOBEPXHOCTH MOCTOSIHHA.

KiroueBble cioBa: TEmI000MeH, TEINIONPOBOAHOCTD, YpaBHEHHE TEIUIONPOBOTHOCTH, 3aKOH PACIIpe/ICNICHUs] TEMIIEPaTyphl,
TEII000MeH, TeMIlepaTypHOe II0jie, TPAaHWYHbIE YCIOBHS BTOPOTO pOJA, TPAaHWYHBIE YCJIOBHS TPETHETO poOja,
HECTaIlMOHAPHBIN TETNIO0OMEH.

THE COOLING PROCESS OF AN INFINITE RECTANGULAR PLATE UNDER
BOUNDARY CONDITIONS OF THE SECOND AND THIRD KIND

Kanareykin A. 1.
Sergo Ordzhonikidze Russian State University for Geological Prospecting, Russia (117485,
Moscow, Miklukho-Maklaya st.), e-mail:kanareykins@mail.ru

The work is devoted to the non-stationary process of thermal conductivity. In this article, the question of finding the
law of temperature field change from time in a straight-carbon plate under boundary conditions of the second and
third kind, set simultaneously on the plate walls, is considered. The solution itself is obtained on the basis of the
Fourier method in the form of a series containing trigonometric and exponential functions. Special cases were also
considered. The reliability of the obtained result is confirmed by the fact that one of the special cases leads the
problem to a problem with boundary conditions of the first kind, when the surface temperature is constant.
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Kak n3BecTHO nporecchl Teo00MeHa UTpaloT UCKIIOYUTEIbHYIO POJIb KaK B IPUPOJIE, TaK U
B TexHuke [1-4]. OcoOblii Hay4HBIH WHTEpEC TMPEICTABISIOT pPalbOThl, OMUCHIBAIOLINE
HECTAIlMOHAPHBIA TEMIOOOMEH B COBPEMEHHBIX TEIUIOOOMEHHBIX JJIEMEHTaX TEelJI000MEHHOIO
oOopynoBanus [5, 6]. Ilpu 3TOM BoOmpocaM pacyera TeMIEpPAaTypHbIX MOJEH MpH HaIMYUU
aanabaTHIecKo U30JIAIUH ITOCBSIIIEHO HECKOJBKO pabdoT [7, §8].
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PaccMoTpuM  OJHOpPOIHYIO TUIACTHHY TOJIIMHOM O C TIOCTOSIHHBIMU (PU3NYCCKUMU

xapakrtepuctukamu (puc. 1). I[Ipm sTom B HauanbHBIE MOMEHT BpeMeHu t = ( Temmeparypa B
IUTACTUHE paclpesesieHa paBHOMepHO M paBHa To. HeoOxomumo HailTH 3aKOH pacmpesesieHus
TEMIIepaTypHOTO MOJIs B TUIACTHHE B BUje cieaytomen pynkmuu: T = f (X, t).
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Pemenue Oyaem uckath B BHAC NPOU3BEACHUS NIBYX (YHKIHMA: OJHA M3 KOTOPBIX X(X) —
(GyHKIHS KOOpAUHATHI, 1pyras — Y (T) —BpeMeHHU

T(x,7)=X(X)Y(7) (7)

I[JI?I HaXOKXACHUA PCIICHUS BOCIIOJIB3yCMCA METOJ0OM PAa3ACIICHUA ICPEMECHHBIX

X ="YX ®)

[Ipumenss meton ®yphe, npupasHsieM o6e GyHKIMYU K IOCTOSHHON K2, B pesymbrate 91010
JEWCTBUS TIOYYHUM JIMHEHHBIE TU(depeHIraTbHbIe YPaBHEHHS

X" +k*X =0 9)
Y"+k? =0 (10)
Pemenue ypaBuenus (9) HaXOAUM B BHJI€ TPUTOHOMETPUUYECKUX PyHKIHIA [9]
X (x) = Acoskx + Bsin kx (11)
Pemenue Broporo ypaBHeHus (§) HaXOAUM B BUJIE SKCIIOHEHIIUATEHON (QyHKIIUH
Y(x)=Ce " (12)

Haiiném nocrosinnabie A, B, C, u X Tak, 94T00bI yIOBJIETBOPUTH TPAHUYHBIM YCIOBUSIM (3) 1 (4).
N3 ycnosus (3) cinemyer uto

X'(8)+hX () =0 (13)
170171

— Aksin0+ Bkcos0=0 (14)
U3 wero caenyer, uto B = 0. Torna ypaBaenus (11) npumer Bua

X (x) = Acoskx (15)
Teneps npuMeHUM BTOpOE TPaHUYHOE yCIIOBUE (4)

X'(0) =0 (16)
WA

— Aksinko + Ahcosko =0 (17)
Otkyna
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[MoncraBnsiss tenmepp 3HaueHuss Mn B (25), momyuaem ¢dopmyny A oOnpeaeineHHs

TEMIIEPATYPHOI'0 N0JIsl B HECUMMETPUYHO OXJIAKIAEMON OJTHOPOJIHOM IJIACTUHE

- ] ,UJ ZT
T(X,7)=>T, 2sin 4, cos(ﬂnx)e (aj (27)
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kputepuit Pypoe.

IIpoBenéM wuccienoBaHue IMOBEACHUS TEMIEPAaTYpHOIO MO IUIACTHHBI IMPH Pa3JIMYHbIX
3HaueHUsX yucia Bi. CHavana paccMoTpuM ciydail Manbix 3HadeHuii yucia Bi. B atom cimyudae
TeMIIepaTypHOe I10JIe IPUMET BUJ

9 — e—BiFo (30)

Otkyna cienyer, uro BbipaxkeHue (30) He 3aBucuT oT X. DTO 03HAYAET, UTO TEMIEPATYPHOE
I10JIC MCHACTCS BO BPEMCHHU 110 SKCITIOHCHINAJIbHOMY 3aKOHY.

Cuyuait, korna uncio Bi crpeMuThesi K OSCKOHEUHOCTH MPUBOIUT K TOMY, YTO TEMIIEpaTypa
MOBEPXHOCTH IJIACTUHBI paBHA TEMIIEpaType OKpy Karolei cpeabl. B aToM ciyyae noiaydyaeM 3aiaqy
C TPaHUYHBIMHU YCJIOBUSIMH IEPBOTO POAA, KOTAA TEMIIEpaTypa MOBEPXHOCTH IOCTOSHHA.

Takum oOpa3oM paboTa NOCBAILIEHAa BONMPOCAM HECTAlMOHAPHOIO TerooOMeHa. bwiio
MOJyYeHO AHAJIUTHYECKOE BBIPAKEHHME JUISI HAXOXKACHUS TEMIEepaTypHOro MOJs B IUIACTHHE
OECKOHEYHOM JUIMHBI IPH TPAHUYHBIX YCIOBHIX BTOPOTO U TPEThero pojaa. CoriaacHO NOJy4YeHHOMY
AHAIIMTUYCCKOMY BBIPAXKCHUIO TCMIICPATYPHOC IMOJIC IIJIACTUHEBI IIPHU OXJIAXKICHHUU B JIF000W MOMEHT
BPEMCHHU UMECT BU HCCHMMeTquHOﬁ KpI/IBOI\/JI B BUJIC KOCHHYCOﬁHBI U YMCHBIIACTCA BO BPEMEHU 110
SKCIIOHECHIIMAIbHOMY 3aKOHY. [lolydeHHBIH pe3ynbTaT MOXKET OBITh TOJIE3€H IS JadbHEHIINX
TEOPETUYECKHUX MCCIIEeI0OBAaHUN B 00JIACTH HECTALMOHAPHOM TEIIONPOBOJHOCTH.
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