parameters of these components will be reflected in their
intensities (/; and ,). The third longest component with
lifetime 7; is non-fixed. The treatment of experimental
data was carried out at fixed lifetime values of 7,=0.17-
0.20 ns and 7,=0.36-38 ns. The best FIT was obtained at
constant lifetimes 7; = 0.17 ns and 7 = 0.37 ns. Within
this approach /; and /, intensities of the direct PAL
components are changes dependently from amount of
adsorbed water in the studied ceramics. So increasing of
RH from 25 to 98 % result in decreasing of [; intensity
and increasing of [, intensity. The changing of RH from
98 to 25 % reflects inverse to the previous direction in /;
and [, intensities (see table 1). The positron trapping in
water-filled defects reflecting the second component with
1, intensity occurs more intensive.

TABLE 1
PAL CHARACTERISTICS OF CERAMICS
RH, FITTING PARAMETERS
% 7, I, D, L, 73, I3,
ns a.u. ns a.u. ns a.u.
25 0.17 0.85 0.37 0.14 2.37 0.01
60 0.17 0.83 0.37 0.16 2.81 0.01
98 0.17 0.81 0.37 0.17 2.42 0.01
60 0.17 0.83 0.37 0.16 2.34 0.01
25 0.17 0.84 0.37 0.15 2.38 0.01
RH, Positron trapping modes
% T T, Kz, 7- /7,
ns ns ns’! T, NS
25 0.20 0.18 0.44 0.18 2.01
60 0.20 0.19 0.52 0.18 1.98
98 0.21 0.19 0.56 0.18 1.97
60 0.20 0.19 0.50 0.18 1.99
25 0.20 0.19 0.49 0.18 2.00

The lifetimes 73 are closed to ~2.3-2.8 ns (see table 1).
The input of this third component is not change and
intensity closed to 0.01. Thus, this channel is non-
significant to water sorption-desorption processes. The
positron trapping modes such as the average 7, defect-
free bulk 7, and difference 7, -7, are non-changed with
RH. In addition, the positron trapping centre (7,/%) is
formed on a typical for MgAl,O,4 ceramics level of ~1.9
[2], which testify to the same nature of trapping sites
whichever the content of absorbed water. In contrast,
most significant changes in positron trapping in MgAl,O,
ceramics caused by water sorption reflect in positron
trapping rate in defect x; Thus, the catalytic water-
sorption effect in the studied spinel-structured ceramics is
accumulated in non-direct trapping &; parameter.

Conclusion

The mathematical treatment of experimental PAL data
at constant values of reduced bulk and defect-related
lifetimes allow to refine the most significant changes
caused by absorbed water in the spinel-structured
MgAl,O, ceramics
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Abstract — A mathematical model is considered as a problem of
Steafan for equation of heat conductivity. The decision of problem
is found in space of gridding functions of the Rote method and by
a report to nonlinear integral equation of Gammershteyn type
with a basis of Grina’s functions. Basic parameter of control the
temperature field defined. The numeral calculations of the
temperature distributing are conducted.

KirowoBi croBa — problem of Steafan, mathematical model,
heat equation.

I.Bctyn

Y po0OoTi po3risiHyTa MareMaTHyHa MOJEb Y BHUIJISAIL
3agayi  Credana it pIBHSAHHSA — TEIUIONPOBITHOCTI.
Po3B’a30K 3amadi 3HAWEHO Y MPOCTOpPi CITKOBUX (DyHK-
uiif Metomom PoTe Ta muIsiXoM 3BeAEHHS 1O CHCTEMH
HeNiHIHHUX IHTeTpaJbHUX PIBHAHB THITY | ammepruTeitHa
3 aapom y Buriani ¢yskuiit I'pina. [locranoBka 3amadi
BUKJIMKaHa HEOOXITHICTIO CTBOPCHHS CHCTEMH KepyBaHHS
TeMIepaTypHHUM I10JIEM PYXOMOTO CEpPELOBHILA.

“COMPUTER SCIENCE & ENGINEERING 2009” (CSE-2009), 14-16 MAY 2009, LVIV, UKRAINE

II. MocTaHoBKka npobnemwu

Y mNopomKkoBiii MeTamyprii BHPOOHMIITBO CTPIDKHIB Ta
JPOTy 13 TYrOIUIaBKMX METajiB, HANpPUKIA] BOJIb(pamy,
BiI0YBA€THCS OZHOYACHO 3 MPOLIECOM MiAirpiBaHHs METary
[1]. Ile BuUKIMKAaHO THM, MO OUIBIIICTh TYTOIUIABKUX
MeTaliB He AeOpPMYEThCS TPU KIMHATHIH TeMIepaTypi.
[epen mnmacTuuyHOlO AeOpMAll€l0 JPIT, IO PYXa€EThCs
yepe3s 30Hy Harpiands noskuHOO &(f)=L—v(f)t 3i
mBUAKICTIO v(¢) # 0, pO3irpiBacThcsa €IEKTPUIHUM CTPY-
MoM [, ;O TexHoNOriuHOi Temmeparypu 7,, a HOTIM

MOTPAIUIIE Y MPUCTPiK uist nedopmyBanus. [Ipu mpoMy 10
OJIHOTO KiHIl 30HM HarpiBaHHsS MiABEICHUH HEPyXOMHH
CTPYMOTII/IBIZL, @ IO iHIIIOTO PYXOMMIA.

PosrisiHeMo JpiT y BUTJISAI pyXOMOTO i30TPOITHOTO
Cepe/IOBHUINA 31 CTUIMMHU TETUTO(PIZUIHUMH XapaKTepHC-
THKaMH, IO pPYXAeTbCsl Yepe3 30HYy HarpiBaHHS 31
mBuakicTio v(t) # 0. [Ipobrema kepyBaHHSA TeMIepaTyp-
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HUM II0JIEM, ITOJIATaE y BU3HAYEHHI l'[OTy)KHOCTi JOKEpEn

1()’ p,(1+ BT)

2 4

'r,

teruia w(T,t) = KOJIM 30HA HarpiBaHHs
BE€Ch YacC 3MCHIOYETBCA Ta IIpAMYE 10 HYJIA, a TEM-
mepartypa y KiHI[l 30HH HAarpiBaHHS MOBHHHA 3aJTUIIATHCS
ctanor. ToMy st MIATPUMKH CTaJlor0 3HAYCHHS TEMIIe-
patypu HEOOXiZIHO KepyBaTH OCHOBHHM MapaMeTpoM
w(T,t) - cumoro ctpymy I(¢). Takoro Tumy 3amady
MOKHA BimHecTH 10 3amadi CtedaHa 3 pyXOMOK MeEXero
0e3 3MiHu ()a30BOTO CTaHy cepeoBuia. [1]

[ll. MeTa poboTu

Mertor0 poOOTH € BU3HAUYEHHs TEMIIEPATypHOTO PO3IO-
JTy y 30HI HarpiBaHHS, TOBKHHA SKOi € 3MIHHOIO BEJIH-

amnoro E(1)=L—v(2)t,

YMOB TIpH SIKHX TeMIlepatypa 0yae CTajio

0<t<t0 Ta BHU3HAYCHHS

IV. OcHoBHa YacTuHa
JUis BU3HAUEHHS TEMIEPaTypPHOTO IO PO3TIISNAETHCA
3amada JUIs JIIHIHHOTO pIBHSAHHS TEIUIONIPOBITHOCTI Yy
IWTHAPUYHIA cucTeMi KoopauHat (7,@,z) B oOmacTi
Q:{0<z<&(N,0<r<r0<t<t,}.
3Bakatoun Ha (i3UUHY TNPHPOLY IIOUHX JIKEepeln
teia W(T',t) Ta cumeTpilo moas Mo KOOpAMHATI ¢

PO3riIgAacTbCd HACTYIIHA 3a/ia4a

10, dT. 0T ar
/1-—( —) /1— NP, ——CPn =—M(T n @
T(r,z,0)=T, 2)
T(r,0,0)=T,,T(r,&@),t)=T, 3)
BT((a),z, n_ 0.
20 @
A—2""=—o(T-T,)-eo(T* -T,)
or
2
e w(T,t) =I(t)p°2—(l4+’8T)— MOTYXHICTh JI0YNX Y
r’r,
LT HIPUIHOMY cepeoBHIIi JoKepet TeIa,

A, ¢, Py, P, € - TIUIOMI3NIHI XapaKTEPUCTHKH LIITIHIPA,

Tc —TeMIeparypa HaBKOJIUIIHBOI'O cepeaoBuIla, o —

crana Credana — Bompivana, v(f)- MIBHAKICTE pyXy

cepelloBUILla uepe3 30HY HarpiBaHHi. Yac f, Bu3Ha-

gaetecsi 13 ymoBu L—-v(t)t=0. Oymxumii w(T,t),

v(t) € C' - HemepepBHi 10/1aTHO BU3HAYEHI.

3ajaya KepyBaHHS IIOJISITAa€ y BU3HAueHHI (yHKIIT
w(T,t) y nuniHapu4aHii obnacti €2, Ta YMOB IpH SKHX
TeMIlepaTypa 30HH HarpiBaHHs OyJie CTajolo.

TemneparypHe mojie HWITIHAPa € 3MIHHOIO BEJIMYUHOIO,
0 3aJIeKUTH BiJl CHJIM CTPyMy. 3 MaTeMaTH4YHOI TOYKH
30py BU3HAUEHHS CHIIU CTpyMy [(), II0 Kepye TemIepa-

TYpPHUM TIOJIeM TPHBOJUTH JO PO3B’s3aHHSI 00EepHEHOT
3amadi no 3amadi (1)-(4). Jlns BU3HAYCHHS CHUJIH CTPY-

My I(#) HEOOXIZHO 3HATH TEMIIEPATYPHUN PO3MOAIT Y

30HI HarpiBaHHS.

Ha mnepuiomy erami JOCIHIKEHHS BBa)KaEMO, IO
TEMIIepaTypHE MOJIe HeBiIOMeE.

Jns piBHSHHS TEIJIONPOBIJHOCTI CTABIATHCS NPH-
pOIHI KpaioBI YMOBH TEILIOOOMiHY TOBEPXHI 3 HaBKO-
JIMIIHIM CEpeJIOBUIIEM — CTaBUThCA KpaloBa 3aj1ada
TPETHOTO POy 3 He JIHIHHICTIO Y KpaioBiii yMOBi.

SIkmio  TemmepaTypHHH pPO3MOALT Y3OBX paziyca
LWTHIpa HEe CYTTEBUI, TO MOXHA IEPEHTH 10 pO3IIsAY
yCepeAHeHoro TemmepaTypHoro mois. Ilpu  1pomy
BpPaxOBYETHCSI TEIUIOOOMIH TIOBEPXHI 3 HABKOJIMIITHIM
cepenoBuieM [3].

3acrocyBaBiH 10 piBHIHHA (1) omepaTop ycepeTHeHHS

2
u(z,t)z—2 T(r,z,t)rdr (5)
o %
1 BpaxyBaBIIM YMOBHU TEIUIOOOMiHYy Ha TpaHUII
obnacti (4) oTpumMaemMo 3amaqy
o’u Ju I 2a
A2 ep, a2 22,
0z 0z ot ©
Loy 20 260 _piy_gp, 2
/PR A ot

O<z<&@)=L-v(t)t,051<¢,
u(z,0)=1, @)

u(0,0) =T, u(5(t),t) =T, ,£(t) = L—v(1)t ®)
Po3B’s30k  mpobnemu IinmMMO HAa JiBa  €TaIlH.
Criepmry PO3B’SA3YETHCS 3a/1a4a (D-(4) pu
yMOBi v(¢) = v = const , &(t) = L = const Ta BA3HAYAETHCS

napamerp 1, 0> IO JO3BONSE MiATPUMYBATH y KiHIli 30HH

HArpiBaHHS PYXOMOTO CEPE/OBHUINA TeMmreparypy 1.
[MoTim, BBaxaro4, 0 TEMIEPATYPHUH PO3MOIUT y 30HI
HaTpiBaHHS BIZIOMUIl PO3B’s3ye€Thcs OOEpHEHA 3amada Ta
BHU3HAYaeThCsl mapametp /(f), HEOOXimHWI ans Jocsr-
HEHHs TeMneparypu I, KOJIM JOBXHHA 30HU HarpiBaHHA
MPSIMYE J0 HYJS.

Posrnsaemo coporenns 3amgadi (6)-(8), koTpi mpu
MEBHUX OOMEXEHHSX J03BOJIAIOTH OTPUMATH aHANITHYHI
pO3B’sA3KU. 3HEXTYBABIIM MEPEPO3MOAITIOM TEIUIa y 30HI
HarpiBaHHA 3a PaxyHOK TEIUIOMPOBITHOCTI, Ta BTpaTaMHu
TeIUIa 3a PaxXyHOK BHUIIPOMIHIOBaHHS MaeMo 3amady Kormi
JUIA PIBHSHHS B YACTHHHUX TOXiTHHUX, aHAJTITHYHHHA
PO3B’S30K K0T (9) OTpHMaHO METOAOM XapaKTEePUCTHK

Kt
1 e*Wl(Z*T“) _ y4

wzf)=———
vi(Ty, + 1) v

©
Posp’s3aBim (9) BixHOCHO /| 0TpHMaEMO CHILy CTpyMy
HEOOXiHY IJI1 HarpiBaHHS MHUJIIHApA JOBXKUHOKO L 110
Temmeparypu 1.

Jani posrmsiHemo 3amauy Komri gy HemiHilHOTO
PIBHSHHS B YaCTUHHUX MOXITHUX

224 “COMPUTER SCIENCE & ENGINEERING 2009” (CSE-2009), 14-16 MAY 2009, LVIV, UKRAINE



a—u+v(t)g—u—ul//—)(+ dut-TH=0, (10)
Z

ot
t>00<z<L
u(z,t) = ¢,(2) ,u(0,0) =7 (1)
2 2
—IZ/ZO'B_ZQ’ _ 2[4/)0 +2aT¢-,
Trycp, TP, T ep,  hep,
S 2e0
r()cpn
11 saraneamit PO3B’A30K Ma€ BUTJIAL
du
F(z—-|v(dt,t—|——)=0 (12)
I If(u)

UncenbHU PO3B’A30K  Ii€i 3a7a4i OTPUMaHO METOIOM
“mpemuKTOp - KOpekTop”.  UHMcenbHO pO3B’SI3YETHCS
obepuena 3amava 1o 3amadi (10)-(11) Ta BU3Ha4aeThCs
napametp /(1) .

V 3amaui (6)-(8) 3amiHeHO cTaje 3HAYCHHS CHJIN
crpymy [, Gynkuiero /(¢) Ta 3HaiizeHo TeMrepaTypHHI

posmonin meronoM Pote, skumii Ga3yeTbes Ha JHCKpe-
TH3alii 3a 9acoM, 3 TOAANBIINM 3BEJCHHSIM CHCTEMH
nudepeHIiaabHO-pi3HUICBHX 3aaa4 Kot 11 3BudaifHuX
JudepeHIianbHUX PiBHSAHB IPYroro NOpsSaKy 10 CHCTEMHU
HENHIMHUX THTerpaJbHUX PIBHAHB THIy [ 'ammMepmiTeiina
3 sapoM y Burisiai ¢yHkuiii I'piHa  Ha KOXKHOMY
YaCOBOMY KpOITi.

BucHoBoOK

OTpyMaHO pO3B’SA30K MaTeMaTHYHOI MOJENi, IO
OIIHCYE TEMIIEPAaTypHUH pPO3MOIT PYyXOMOTo Cepemo-
BUIA, [JOBXHHA SKOTO € 3MIHHOIO BEJINYMHOIO
E@)=L—-v(t)t, 0<t<t, Ta Bu3HauYeHO QyHKUi0 [(¢)—
napaMeTp KepyBaHHS TEeMIEpaTypHUM IOJIEM.

s Momens 103BOJISIE BpaXOBYBaTH MiJ 4ac 0OYMC-
JICHHSI TEMIIEPAaTypHUX PpO3MOALTIB yci BTpaTH TeIula 3
noBepxHi. OTpUMaHi po3B’SI3KH MOXYTh OyTH BHKOpPHC-
TaHi JI9 TPOEKTYBaHHS CHUCTEMH aBTOMAaTHYHOIO
KOHTpOJIIO TEMIEpaTypH IPOTy Ta CTPIIKHIB IIiI Yac
TepMidHO1 00pOOKH Ta mIacTHYHOI nedopmMallii MeTary.
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