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KPUTUYECKUA AHANN3 OBYMEPHbIX YPABHEHWU/A TENJIOBOIrO
BAINNAHCA KOMNO3UTHbLIX MIACTUH, MONYYEHHLIX HA OCHOBE
BAPUALIMOHHbIX MPUHUUMNOB TEOPUU TENNOMPOBOAHOCTMW.
|. OBLUME OBYMEPHbIE TEOPUU

Ha ocroge ucnoas308aHus 8apUAYUOHHBLL NPUHYUNOE paccmompens. 08a nodxroda
K NOAYUEHUIO 08YMEPHLLL YPABHEHUU MeopUl CmayuoHapHot menionposoorHocmu
KOMNo3umHublx naacmun. Temmepamypa naacmun annpoKCUMUPYEMCs MOAUHO-
MOM MO Momepeunoll Koopourame ¢ HeudeeCmHbLMU KoOIPPUYyueHmamu pasaodice-
Hus. B pamxax nepsozo nodxoda menaosbie 2PAHUUHDBLE YCAOBUS HA AUYUELBLLL
N0BEPLHOCMAL NAACMUN He YUUMDBLEAIOMCS, HO Nosyuaowuecs 0symepHusle Yypas-
HeHUus duaepa U coomeemcmayroujue UM 2PAHULHDBLE YCA08USL HA KPOMKAX S6As-
10MC COZAACOBAHHBLMUU C MeNnaoPU3ULecKOll MOoUKU 3PpeHus, max KaK CO2LACHO
amum ypasHerusm 0as a060U modobaacmu naAACMUHBL U 8cetl KOHCMPYKYUU 8
YeaoMm 8bLNOAHAEMCS YPasHeHue menaoeozo baaarca. B pamxaxr emopozo nodxoda
YUUMDBLBAIOMCS  Menaosble 2PAHUURDBLE YCAOBUSL HA AUYEBHLE N0BEPLHOCTNAX.
ITocaednee obcmosmenbcmso npusodum K Heobxrodumocmu esedenuss Heonpede-
NeHHBbL mHodcumenel Jlazpamica, m.e. K peweHuro 8aPUAYUOHHOU 3adayu Ha
YcaoeHbll akempemym. Iloxasano, umo mnoayuarowuecs npu amom O0symepHvle
ypasHenus dlaepa U COOMEEMCMBYOWUE UM PAHUYHDBLE YCAOBUSL HA KPOMKAX
ABAAIOMCA HECOZAACO8AHHBLMU (NPOMmMuUgopeuussvLmU) ¢ MenioPuauLeckoli. MouKu
3peHus, max Kax 0as NPouU3BOALHOU NOO0OAACMU NAACMUHDBL U 8CeU KOHCMPYKUUU
8 YeaoM He 8bINOAHSeMC S YPasHeHue Menao8ozo 0aiaHcd.

Katouesvle caosa: xommosummsle naacmursl, meopus memonpoeo@uocmu, ypasHerHue
mensio06020 6(1./La’HCG,, Memoobl. NOHUNCEHUS pa3mepHocmu, 8apUAYUOHHbLE NPUH-
yunuvl, Memo0 838ULCHHBLL He8S30K.

KPUTUYHUIA AHATI3 ABOBUMIPHUX PIBHSIHb TEMIOBOIO BANTAHCY KOMMO3UTHUX
MNACTUH, OTPUMAHUX HA OCHOBI BAPIALIMHUX MPUHLUMIB TEOPIi TEMNNOMNPOBIAHOCTI.
I. 3ArAJIbHI ABOBUMIPHI TEOPIi

Ha ocHoel suxopucmants 8apiayiliHux npuHyunie poszaanymo dea nidxodu 0o ompu-
MAHHA O0B0BUMIPHUX PIBHAHD MeEOPli CMAYIOHAPHOL MenaonposioHocms KoMNoO3UMHUX
nwacmun. Temnepamypa naacmur ANPOKCUMYEMBCAL NOATHOMOM 610 nonepeuHoi Koop-
Junamu 3 Hesiomumu Koediyienmamnmu posxaady. B pamkaxr nepwozo nidxody menaosi
2PAHUUHT YMOBU HA AUYCSUX NOBEPLHAX NMAACTMIUH He 8PAX0BYOMBCA, Ale OMPUMAHI
0808uMIPHT PigHAHHA Etnepa 1 8i0N0810HT Tm 2PAHUUHT YMOBU HA KPOMKAX € Y3200dice-
HUMU 3 MenaoPi3utuHol MOUKU 30PY, OCKIAbKU 3210H0 3 YuMm PIBHAHHAM Oas 0081AbHOL
ni0064aCMi NAACMUHU T 8CLEL KOHCMPYKYLL 8 YLIOMY BUKOHYEMBCA PIBHAHHSL MENnL08020
6arancy. B pamrax 0pyz020 nidxrody 8parosyromsbCs mMenaiosi paHULHT YMOBU HA AUYe-
8UX MNOBEPTHAX, WO NPusodums 00 HeoOxXiOHOCMI 88edeHHs HeO3HAUeHUX MHONCHUKIB
Jlazpanaca, moomo 0o poseé’s3anns eapiayitinol 3adaui Ha ymoeHul excmpemym. Ilora-
3aHO, WO OMPUMAHT NPU YbOMY 0808UMIPHI PleHANHSA Eillnepa 1 6i0n08iOHT Tm 2paruuti
YMOBU HA KPomKax € Hey3eoOdxcenumu (cynepewausumu) 3 menaoPiauinol mouku 3opy,
ocKinvKYu 04 008iAbHOT Ni006LACTT NAACTUHYU T 8CLEL KOHCMPYKYIL 8 YINOMY He 8UKO-
HYEMBCSA PIBHAHHI MENna08020 OALAHCY.
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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. I. GENERAL TWO-DIMENSIONAL THEORIES

Based on the use of variational principles, two approaches to obtaining two-dimensional
equations of the theory of stationary thermal conductivity of composite plates are
considered. The temperature of the plates is approximated by a polynomial in the
transverse coordinate with unknown decomposition coefficients. In the framework of
the first approach, thermal boundary conditions on the facial surfaces of the plates are
not taken into account. The resulting two-dimensional Euler equations and the
corresponding boundary conditions at the edges are consistent from the thermophysical
point of view. In this case, for an arbitrary subdomain of the plate and the entire
structure as a whole, the heat balance equation is satisfied. In the framework of the
second approach, thermal boundary conditions on the facial surfaces are taken into
account. The latter circumstance leads to the necessity of introducing undetermined
Lagrange multipliers and to solving a variational problem for a conditional extremum.
It is shown that the resulting two-dimensional Euler equations and the corresponding
boundary conditions at the edges are inconsistent (contradictory) from a thermophysical
point of view. In this case, for an arbitrary subdomain of the plate and the entire
structure as a whole, the heat balance equation is not satisfied.

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