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Recurrence relation generalized calculation of heat transfer coefficient

In this work, studying the task of distribution of heat in soil, the mathematical model of unidimensional task
is offered. The measured value of temperature of soil of earth and temperature of air are set on a terrene.
An inverse boundary value problem is considered, the adjoint problem is built, the iterative method of calcu-
lation of coefficient of heat emission of soil is obtained in an environment.
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We’ll look N(¢) for the generalized coefficient of heat exchange. The axis z directs towards, the begin-
ning of coordinates is on the unchanging layer of soil temperature. Additionally the measured value of tem-
perature of soil on a terrene T, (¢) and temperature of air are set on a terrene.

We pay attention to the private case, when 7 (¢)=17,(z). In this way, having the measures
C, A, 0(x), T}, T,(¢) and T/(?), itis required to define N(¢) and O(z,?). The task is determined by the itera-
tive method.

This nis the iterative parameter. In this way N(¢) is determined by the iterative N(¢,n), n=0,1,...

In this case, the solution of the task (1)—(3) will also depend fromnand6(z,t) = 0(z,¢,n) =0, (z,?).
We take the beginning meaning N(z,0) and the following meaning N(¢,n) is determined from the condition
of monotony of functional [2, 3]
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For two following meaning »n and n+1 of the iterative parameter the task (1)—(3) is written in such

a way
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Then for a difference
AO(z,t)=0,,,(z,t)—0,(z,1)
an auxiliary task is made

CA_GZE[XA_G} )
ot 0z Oz
AB|,_, =0, 5 =0; (6)
OAD
x—z +N,A0|._,=—AN(6,,, —T,(1)__,.. (7)
z=H

We multiply (5) by an arbitrary function y(z,#) and integrate on z from 0 till /7, on ¢ from O till.Z,
After single integration by installments on variables z and t we get equality
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)=0, y(0,7) = 0 and accounting the conditions (6) and (7), we have
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The second integral in the right part of the equahty is integrated by installments on variables z. In that

case we obtain
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Summarizing the equal number and taking attention to the boundary condition (6)—(7) we come to the

conclusion
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Then we have
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In the process of calculation the adjoint task is received
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Using a functional from equality (4), correlation is made
J(N(n+1))=J(N(n)) =
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To minimize a functional (4) we put, that
AN =B(n)(0(H,t:n) =T, (1)) - w(H,2).
Then the increase of functional is written down in a kind

J(N(n+1))=J(N(n))—B(n)

ma;
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Thus for the calculation of the generalized coefficientof heat emission an iterative formula is accepted
N(tn-+1)= N(t:m) + Bl)(0(H 1) = T, (1)) - w(H..0). (12)

The generalized coefficient of heat emission can receive the different meanings. We try to determine
the case, when the coefficient is N(¢) = N = const. In this case from (12) a formula is made

N(n+1)= N(n)4+B(n) j (O(H ,t;1) — T, () (H t)dt

and the equality (11) is written in this kind

J(N(mn+1))=J (N(n)) = —B(n)( j (6(H ,t;m) - Tg(t))q/(H,t)dt] -

—B(n)tmf (0CH . t;m) =T, (1) ) w(H ,t)dt - j W(H,)AO(H ,t)dt.
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A.T.balimaHKyJ10B

Kaanbuianras Kpu1y 0epy Ko3()(PUIHEHTIH ecenTeyaiH
PEKYPPEHTTIK apaKaTbIHACHI

Makanasa aBTOPMEH TONBIPAKTA SKBLIYJBIH TapaThlly ece0i KapacThIpbUIa OTHIPHIN, OipesmeMai ecenTiy
MaTeMaTHKaJIbIK MOJIeN YChIHBUIABL. JKep TOIbIparbl TEMIIEPaTYPaChIHbIH OJILICHIeH MOHI MeH xep OeTiHzaeri
aya temreparypacsl Oepinai. Kepi 6acTankpl-aiiMaKTBIK €cell KapaCThIPbUIBII, KOCAIKBI €Cell IIbIFapbULIbl,
TOIBIPAKTHIH KOPLIaFaH OpTaFa XbuUly 6epy K03 DUIHEHTIH ecenTey YIIiH HTepalUsUIbIK SiC aHBIKTAIIBL.

A.T.baiimaHkynoB

PexyppeHTHOe cCOOTHOLIEHHE pacyeTa 0000111eHHOT 0
k03¢ PunuenTa TernoodMena

ABTOpOM B pe3ylbTaTe U3y4eHHs 33Ja4d PacHpOCTpaHEHHUs TeMja B TPYHTE MpPEATIoKeHa MaTeMaTHdecKas
MOJZeNb OJHOMEPHOH 3amaun. 3aJaHbl U3MEPEHHOE 3HAUEHHE TEMIIepaTyphl IPYHTa 3€MIIH M TEMIepaTypa
BO3/yXa Ha MMOBEPXHOCTU 3eMJH. PaccMoTpeHa obpaTHas HaualbHO-KpaeBas 3ajaya, MOCTPOCHa COMPSIKEH-
Hasl 33j1ada, BEIBEJICH HTEPAlIOHHBIA METo] pacdera Kod((HIMEHTa TeIUIOOTIAYH ITOYBEI B OKPYKAIOIIYIO

cpeny.
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Priori estimates for the solution of direct and adjoint problems

In this work the reverse coefficient task is considered. The system of joint equalizations of transfer of heat,
in an array «underground — under earth layer of atmospheres — the active layer of soil» in soil is described
by nonlinear differential equation of the second order. A priori estimates for decisions direct and adjoint tasks
for the case, when the generalized coefficient of heat emission is equal to the permanent size, are concluded.

Key words: the coefficient'of heate mission, direct an dattended tasks, apriories timations, Koshi’s in equality.
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It is required to define the meaning N(¢) that is the generalized coefficient of heat exchange. The axis z

directs upwards, the beginning of coordinates is on the unchanging layer of temperature of soil. In the ca-
pacity of additional entered basis it is given the air temperature and measured value of temperature of soil
ona surface. It is considered the particular case, when 7,(¢)=17,(¢). That is, having the measures

C, A, ¢(x), T;, T,(¢) and T,(¢) it is required to define N(¢)and 0(z,t). Here T, (¢)is the measured value

of temperature of soil on the earth surface.
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