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JIA®EPEHIIIIHI PIBHSHHS TEILIONMPOBITHOCTI
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eyn. 11io T'onockom, 19, m.JIvsis, 79020, Vxpaina

IlIpeocmasneno uznauenHs 3Ha4eHb MeMnepamypHo20 nois 6 CMAYioHAPHOMY
cepeooguuyi, 30Kpema K Ha NOGEPXHI ThEepo020 00EKMa Max i 6 1020 NOGEPXHEGUX
wapax. Buznauenmns 3nauenns memMnepamypHo20 RO OCHO6I HA PIUWEHHI
Ooughepenyiiinux pisnans menionposionocmi. B npoyeci poseszanns oughepenyiiinux
PIiGHAHHbL Mennonposionocmi 0y 6sedenuil Koeiyicum mepmiunoi Oughyzii. B
pe3yibmami piments Oupepenyitinux pisHanb 0Y1u OMPUMAHi YMOGU OOHOZHAYHOCHIT
HeCmayioHapHo20 Men108020 NOMOKY, 8 AKOCII QI3UUHUX MA 2eOMeMPUYHUX YMO8,
a MaKodc NOYAMKOBUX MA 2PAHUYHUX YMOE.

Knwuogi cnosa: ougepenyianvre pignsnis menionpogionocmi, enepeemuiHuil
bananc, dananc emmanvnii, Koeiyicum mepmiunoi ougyzii a, roeghiyienmi
mennonpogionocmi 4,  pisuanus @yp’e-Kipxeogha, ymosu [upuxciema, ymosu
Heiitmana, ymosu @ype.

[ocTranoBka npobdaemn. OliHKa 3MiHU MapaMeTPiB AOCIIPKYyBaHOT MOBEPXHi
Bijl Tipoliecy peecTpallii X B KOpeNslii i3 3MiHAMU €HepreTUYHOro MOTOKY (TerJia)
Mi/IBeICHOT 10 Hel € MOXKJIMBA Y BapiaHTi THMYACOBOI-3MIHHOT, 8 TAKOK MOHOTOHHOT
MO TOBEpXHi a00 ULISAXOM MpUBEACHHs ii rpajieHTIB 10 AOCIIKYyBaHOT OBEPXHI.
BinnoBigHo BupilleHHs 3aJa4 MOLIMPEHHs HECTal[iOHAPHOTO TEIUIOBOTO MOJIs [0
MOBEPXHI TBepUX 00’€KTIB, @ TAKOXK B iX MOBEPXHEBUX 1Iapax Ha OCHOBI pillieHHs
IdepeHLIHHUX PiBHAHD TEMJIONPOBITHOCTI € TOCUTh BAXITUBUM 1 aKTyaJTbHUM JIJIsl
OTPUMAaHHS TEPMOBI3iiHOT KAPTUHU 00’ €KTA.

AHAaJi3 OCTaHHIX H0OCTiKeHb Ta My0aikanii. JlocnizkeHHs 3a1a4 NOIUPEHHS
TEIJIOBOTO MOJIsi B HECTALliOHAPHUX 00’€KTaX Ha OCHOBI pillleHHs qudepeHiiHuX
PIBHSIHb TETLUIONPOBIIHOCTI 3aiiMatOTHCs Taki BUeHHI, sik ipodecop [Ipoxopenko C., Ha-
ykoBui Balageas D., Levesque P. Ta inuii. Jlanuit HanpsiMOK TOCTiPKeHs PO3BUBAETHCS
B yHiBepcureri JIbBiBchka [onmitexnika (Ykpaina), University of Bordeaux, Institut de
mécanique et d’ingénierie (@panuis), Uniwersytet Rzeszowski ([Tonbiia)

Mera. BusHaueHHs 3HAuY€HHs TEMIEPAaTypHOro TMOJs B CTalliOHAPHOMY
Cepe/IoBMIL, 30KpeMa SK Ha MOBEpPXHI TBEPAOro 00’€KTa TakK i B MOBEPXHEBOMY
Horo uiapi, Ha OCHOBI pilleHHS QUQEepeHLIHHOro PiBHAHHS TEMJIONPOBIIHOCTI s
OTPUMaHHs YMOB OJTHO3HAYHOCTI HECTALlIOHAPHOTO TEIIOBOTO MOTOKY.

Bukiax ocHOBHOro Marepiajgy [dOCJTiIKEHb. BinnpaBHOO — TOUKOIO
Npy BU3HAYEHHI 3HAYEHHS TEMIepaTypHOro Mojs B TBEPAOMY CEpelOBMILI €
mvdepeHLliaibHe piBHAHHS TerUonpoBiaHoCTi. lle piBHSAHHA OTpUMYeETbCS 3a
JIOTIOMOTOI0 €HEPreTUYHOTrO OanaHcy /sl elIeMeHTapHoro 00’ eMy pe4oBuHH [1].
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Enepreruunuii 0anaHc 171 TBEpOTO cepeloBUINa P MOCTIMHOMY TUCKY Tiepe-
XoauTh B Oananc Exranbmil

oh aT
pEdV dt =p cpEdV dt (1)
TennoBuii NoTiK, sIKMIA HAaMPaBIEHU B3IOBXK OCi X, IPOEKTYETHCS, K BiAcTaHb dx:
Gx-dy-dz — (g, +32dx)dy-dz = -22av == (23)av @)

006’ enHytouu piBHsAHHS OanaHcy ExTanbnii, orpuMyemo:
aT a oT
prey sy dt == (Aa)+5(/15)+az( D av-dt + q,av -dr (3)

Je 06’eMHa MPOAYKTHUBHICTh TeTJla CTAHOBUTD

szw 4

Je: O Bu3HauaeThCs B SAKOCTI JpKepesia Teria
w

TernnonpoBigHICcTh Yepe3 eneMeHTapHHi 00’ €M TBep/0T peUOBHHH MOKa3aHa Ha
puc. 1.

Q,
ax

Puc 1 TennonpoBinHicTs yepe3 enemenTapHuit 06’eM TBepAoro Tina [1]

PiBusnus ®@yp’e-Kipxropa orpumyemo wuisxoM BBedeHHs KoedilieHTa
TepMiYHOT AUy3ii .

50 = VT =S (G + () + G+ 5)

[pu 3apanomy noctiiiHoMy KoedillieHTi TermIoNpoBiAHOCTI A 1 32 Bi,ZlcyTHOCTi
BHYTPILLIHIX TEIUIOBUX JIXKepeJl BUBOIUTHCS BijioMe piBHAHHs Dyp’e
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5 = aveT (6)

Pimenns qudepeHLianbHOroO piBHIHHS MOMKIIMBE LITIIXOM BU3HAUE€HHS YMOB OfI-
HO3HAYHOCTi HECTALlIOHAPHOTO TETJIOBOTO MOTOKY B CTAalliOHAPHHUX 00’ €KTaX, YMO-
BU OIHO3HAYHOCTi BU3HAYAIOTKCS, K (Di3UYHI YMOBH, TEOMETPUYHI YMOBH, & TAKOXK
rpaHUYHI Ta MOYaTKOBi yMOBH. BU3Ha4eHHS IpaHUYHMX YMOB TETJIONPOBIAHOCTI
MO)KHa OINUCaTH pizHMMM crocobamu. HailiBaxknuBili mporpamMu MaroTh YOTHPH
HaAMOLIBII 3HAYYIII METOIM, IPEICTABIICHI HIKue [2]:

* I'panuyni yMoBM mepluoro poay iHakue ymoBu Jupuxiera. YMOBH, LIO
PEryJIIOIOTh PO3MOALT TeMIepaTypy Mo TUIOLII TOBEPXHi Tiia B OyAb-IKHi
JIAHUWA MOMEHT,

* BropuHHi rpaHnyHi yMoBH iHakiie yMoBM HeiiMana. YMOBH, B SKHMX Ja€Th-
sl PO3MOALN LITBHOCTI MOTOKY TerJia Mo IUIOLLi MOBEPXHi TiNa B Oyib-sIKHiA
MOMEHT

* ['paHuyHi yMOBHU TpeTbOro TUIy a00 yMoBU Dyp’e. YMOBH, SKi MONATAIOTH HA
3acTOCyBaHHI KoedillieHTa Terionepeadi B 30Hi MOBEPXHi Tijla B OyAb-IKHi
yac, a TAKOK TeMIMeparypu MOTOKY, 0 OTOYYE OOEKT.

* I'paHMyHi YMOBM 4YeTBEPTOro THUIY. YMOBH, B SKMX MNPOBIJHICTb Termsa
BifOyBaeThCs MO 00OM KpasMm MOBEPXHi i1€adbHOr0 KOHTAKTy [Uis Till, 11O
onucytoTbesa 3akoHoM @Dyp’e. Llel 3akoH MicTUTH TemmepaTypHUil OanaHc
JBOX TiJl IO MOBEPXHi iX KOHTAKTY, a TAKO)K BU3HAYAE LUIIbHICTb TEILIOBOTO
MOTOKY Ha 000X MOBEPXHAX KOHTAKTHHX TiJl.

BucnoBkn. OTpuMaHHS JOCHTH TOYHOI TEPMIYHOT KapTMHU MOLIMPEHHS
TEeMIepaTypHOro Mojii B HECTalliOHApHOMY CEpeAOBHIL, 30KpeMa B TBEPAOMY
00€KTi, MOXKJIBE Ha OCHOBI PillIEHHS AU(EPEHLIIHOTO PiBHAHHS TEIUTONPOBIAHOCTI.
Aune Horo onTUMalibHe pillleHHsS MOXITMBE LIITXOM BU3HAYEHHS YMOB OHO3HAYHOCTI
HECTaLliOHAPHOTO TEMJIOBOro MOTOKY MiABEACHOTO 1O OOEKTY B pe3esibTaTi 4oro Ha
MOBEPXHi 00€KTa IHAYKYETbCS i MOLIMPIOETHCA HECTALIIOHAPHE TEIUIOBE MoJIe.
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DIFFERENTIAL EQUATIONS OF HEAT CONDUCTION IN SOLIDS
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The definition of the value of the temperature field in a stationary medium, in
particular on the surface of a solid object and in its surface layers, is presented.
Determination of the value of the temperature field based on the solution of
differential equations of heat conductivity. In the process of solving the differential
equations of heat conductivity, the coefficient of thermal diffusion was introduced.
As a result of the solution of differential equations, the conditions for the uniqueness
of the non-stationary heat flux, as physical and geometric conditions, as well as the
initial and boundary conditions, were obtained.

Keywords: differential equation of heat conduction, energy balance, enthalpy
balance, thermal diffusion coefficient a, thermal conductivity coefficient A, Fourier-
Kirchhoff equation, Diaryxlet condition, Neumann conditions, Fourier conditions.
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Research Methodology. It is in using the solution of differential heat equations
for solving the problems of dissemination of a non-stationary thermal field on the
object's surface, as well as in its surface layers.

Results. The methods for determining the thermal conductivity conditions have
been presented, in particular: the conditions governing the temperature distribution
over the surface area of the body at any given moment, the conditions in which the
distribution of the heat flux density along the surface of the body at any moment is
given, the conditions that is to apply the heat transfer coefficient in the body surface
area at any time, as well as the temperature of the flow surrounding the object, the
conditions in which the conductivity of heat occurs on both sides of the surface of
the ideal contact for the bodies described by Fourier law.

Novelty. The determination of the uniqueness conditions of non-stationary heat
flux in stationary objects on the basis of the solution of differential heat equations
has been done.

Practical Significance. We have received a fairly accurate thermal picture of
the dissemination of the temperature field in a non-stationary environment and,
accordingly, carried out a detailed analysis of the problems of heat conduction and
heat transfer.



