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YIK 536.21
A. . AHkoBCKNN™

KPUTUYECKUWA AHANN3 OBYMEPHbIX YPABHEHWUI/A TENJIOBOIO
BAINNAHCA KOMNO3UTHbLIX MIACTUH, MONYYEHHLIX HA OCHOBE
BAPUALIMOHHBbIX MPUHLUMNOB TEOPUU TENNOMNPOBOAHOCTMW.
Il. MOOENBbHAA 3A0AYA

Ioayuensvt anarumuyeckue pewerus Mo00eabHOU 3a0auuU CMAYUOHAPHOU Menao-
NPosodHOCMU OASL KOMNOZUMHOU NAACTMUHDBL. IMU PeuLeHUS. NOCMPOEHbL C UCTLOAb-
308anuem 08Yyx memodos8 NOHUNCEHUS PA3MEPHOCMU. MeMOOd 836EULLHHBLL He8L30K
(0606wenmoz0 memoda [arepruna) U Ha ocHO8e 8APUAYUOHHO20 memoda. Paccmam-
pusaemcs 00HOPOOHASL MPAMOY2ONBLHASL YOAUHEHHAS NMAACTMUHA C aHU3OMpPOonuel
mamepuara oduezo suda. Juyessble n08ePIrHOCMU KOHCMPYKYUU MENA0UI0AUPOBA-
Hbl, Ha O00HOU NPOOOALHOU MOPYesot nogeprHocmu 3adara memnepamypa, a HaA
O0pyeoll — 3adan menaogoti nomox. IIpednosazaemcs, ¥mo 8xo0Hble OaHHble 3adauu
U ee peweHue He 3a8ucam om npodoavhou Koopouramui. Temnepamypa annpok-
cuMuUpYyemcs NOAUHOMOM 86MoPo20 nopsadra no nonepeunoli koopdurame. I'panuu-
Hble YCA08USL HA AUYEBLLL NoBePIHOCMAX Yuumbieatomces. Ilokasano, ¥mo 8 cayuae
UCNOABI0BAHUSL Mem0o0a 838eULEHHBLL He8A30K paspewarowee Ougpghepenyuarvroe
ypasHeHue 3a0auu umeem 6mopoti NopsadoK, & NPU UCNOAB30BAHUU BAPUAYUOHHOZO
memoda — yemeepmsvli nopsadox. B pamkax pewenHus, noayuennozo ¢ UCNOAbH308a-
HUeMm memooa 838eULEHHBLL HEeBA30K, UHMEZPALbHBLL Menaos8olt NoOmox 8 MmaHzeH-
YUAABHOM HANPABAEHUU NOAYUALMCS NOCMOAHHBIM U PAEHBLM UCNMUHHOMY 3HAUE-
HUIO IMOU BeAUUUNDBL. B pamrax peuwtenHus, NoAYyUeHH0z0 ¢ UCNOABI08AHUCM BAPUA-
YUOHHO20 MemoOda, IMOM UHMEZPAALHDBIY Menao80tl NOMOK OCYULLUPYeMm 8 MaH-
2EHYUAABHOM HANPABACHUU, OPMOLOHAALHOM NPOOOABHOMY HANDPABAEHUND NAACTIU-
Hol. Yacmoma u amnaumyda amMux OCYUUALAYUL 3A8UCAM OM OMHOCUMEAbHOU
MOAWUHDL KOHCTPYKYUU, NPULEM AMNAUMYOL OCYUAAAYUTL MOHCE HA HECKOABKO
nopsa0K08 MPesbIUAMb UCTNUHHOE 3HAUeHUEe UHMEeZPAABHO20 Meni08020 NOMOKA.
AHAN02UYHBLY OCYUAAUPYIOWUL TapaKmep umMeem U memnepamypHoe mnose 8
naacmuHe, PAcCCUUMAHHOe C UCNOABI0BAHULM IMO20 Memo0a NOHUNCEHUS Pa3mep-
Hocmu 3a0aduU MenaonposooHoCmuU.

Katouesvie caosa: xomnosummsle naacmursvl, meopus memonpoeo6Hocmu, ypasHeHrHue
mens06020 6(1./LG,’HCG,, Memoobl. NOHUNCEHUS pa3mepHocmMuU, 8apPpUAYUOHHDbLE NPUH-
yunuvl, Memo0 838ULCHHBLEL HeBSA30K.

KPUTUYHUIA AHATNI3 ABOBUMIPHUX PIBHAHb TEM1I0BOIro BAJTAHCY KOMMNO3UTHUX
NNACTUH, OTPUMAHUX HA OCHOBI BAPIALUIMHUX NPUHLUMMNIB TEOPII TEMJTIONPOBIAHOCTI.
Il. MOOENIbHA 3A0AYA

OMmpumaHno aHaAIMUYUHT PO38’A3KU MO0eabHOL 3a0aul CMAYIOHAPHOL MenaonpogioHocms:
0as Komno3umuol naacmunu. Posé’asxu nodydosano 3 suxopucmanusim 080x memodid
3HUNCEHHA PO3MIPHOCMI: Memoly 36adxceHux Hes 30k (YysazaavHeHnozo memoldy Iaavop-
KiHQ) 1 HQ OCHOBT 8aplayilinozo memody. Poseasdaemoucsa o0HopiOHa npamokymHua eudos-
JHeHa MAACMUHA 3 AHI30MPONIEn mamepiary 3a2aabH020 uzasdy. Juybosi nogeprhi
KOHCMPYKYLL Mennoizonvosani, Ha 00K n03008x%CHIT MOPYesill nogeprHi 3a0ano mem-
nepamypy, a Ha tHWid — 3a0ano menaosulti nomik. Ilepeddbauaemscs, wo 8xiOHI 0aHi
3a0aui i i po38’a30K He 3anrexncamsv 8i0 n03008xHCHBbOT KoopOurnamu. Temnepamypa anpor-
CUMY EMDBCA NONTHOMOM OPY2020 NOPAOKY 3G NONEPeUHOt0 KoopOuHamor. I'paHUUHE Ymo-
8U HA AUYBOBUX NOBEPIHAX 8paxosyrombes. IToxasano, wo po3s’ssysarvie Ougepenyi-
anvHe PLeHAHHA 3a0aul Yy sunadky 8UKOPUCMAHHA Memo0dY 38aXHeHUX Hed 130K € 0PpYeo-
20 NOPAOKY, @ NPU BUKOPUCTMAHHT 8aPIAYILH020 MmemoOdy — yemsepmozo. ¥ pamkax pos-
8’A3KY, OMPUMAHOZO 3 BUKOPUCTMAHHAM MemOoOY 38aHCEHUX Hes 30K, THMe2ParbHUll
menaosutli. NOMIK Y MAH2EHYIAALHOMY HANPAMKY € NOCMIUHUM 1 PIBHUM ICTMUHHOMY
U020 3HAUEHHI0. Y pamKraxr po3s’A3KYy, OmpPuUmMaHozo 3 UKOPUCMAHHAM 8aPiayitinozo me-
mody, yel THMe2PaALbHUL MeNna08Ul NOMIK OCYUNIOE 8 MAH2EHYIAALHOMY HANPAMKY, OP-
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MO2OHAABHOMY 00 NO300BHCHBO20 HANPAMKY naacmuHnu. Jacmoma © amnaimyoa ocyuas-
Yl 3aqedxcamdsd 610 8I0HOCHOT MOBWUHU KOHCMPYKYLL, NPULOMY amnaimyoda ocyussyit
MONHCe Ha OeKinbKa nopadKie nmepesuw,yeamu peasvhe 3HAUEHHS THMEZPALLHOZ0 Menao-
8020 NOMOKY. AHAN02IUHUL OCYUAIO0UUL TapaKmep MAE § memnepamypHe noie 8 naac-
muni, odyucaere 3 BUKOPUCMAHHAM Yb0O2O Memody 3IHUNEHHS PO3MIpHOCMI 3adaui
menaonposioHocms.

Katouoei caosa: KoMNo3UmMHL NAACMUHU, MEOPLsL Menitonposionocms, pieHAHHI Mmenaio-
8020 0OaAQHCY, MeMOOU 3ZHUNCEHHS PO3MIPHOCMIE, 8aPLAYIUHI NPUHYUNU, MemoO
36aCEHUX Hes A30K.

CRITICAL ANALYSIS OF THE TWO-DIMENSIONAL HEAT BALANCE EQUATIONS OF
COMPOSITE PLATES, OBTAINED ON THE BASIS OF THE VARIATIONAL PRINCIPLES
OF THE THEORY OF THERMAL CONDUCTIVITY. Il. MODEL PROBLEM

Analytical solutions of the model problem of stationary thermal conductivity for a
composite plate are obtained. These solutions are constructed using two methods of
reducing the dimension: the generalized Galerkin method and the variational method. A
uniform rectangular elongated plate with anisotropy of a general form material is
considered. The front surfaces of the structure are thermally insulated; temperature is
set on one longitudinal end surface; on the other longitudinal end surface the heat flux
is set. It is assumed that the input data of the problem and its solution are independent
of the longitudinal coordinate. The temperature is approximated by a second-order
polynomial in the transverse coordinate. Boundary conditions on the front surfaces are
taken into account. It is shown that in the case of using the generalized Galerkin
method, the resolving differential equation of the problem is of the second order, and
when using the variational method, it is of the fourth order. In the framework of the
solution obtained using the generalized Galerkin method, the integral heat flux in the
tangential direction is constant and equal to the true value of this quantity. In the
framework of the solution obtained using the variational method, this integral heat flux
oscillates in the tangential direction orthogonal to the longitudinal direction of the plate.
The frequency and amplitude of these oscillations depend on the relative thickness of
the structure, and the amplitude of the oscillations can be several orders of magnitude
higher than the true value of the integral heat flux. The temperature field in the plate,
calculated using this method of reducing the dimension of the heat conduction problem,
has a similar oscillating character.

Keywords: composite plates, heat conduction theory, heat balance equation, dimen-
sionality reduction techniques, variational principles, weighted residuals method.
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