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olt}. 4(10) & Green's third identityo]® o]RA-&
2B B4 FoiX dRzAL ALY F=
g},

21002 WE XHde 258 Fated oM
FEFS ¢ F Utk AAsaHezn AAMATI
st = AA vt Fig. 1(a)8 L4(element) 2 Y
HolAa A i7b AAES EH(node) &2 o] 5 H o]
o @t dFHH oz HAHE 4 (boundary integral
equation)& &3 ZL Aoz frHt

C:kT; = LT q¢ dr — J;_‘q T dIr'+-(12)
o714

1 for x; € &
C,'= 0 f

‘2——”‘ or x; € J AR (13)

o, & s £ FBol Y= rol WP YA
Apole| zrolt},

£ AFOA B Ak 2349 Gl vhstel,
4 @F Agsel % E TeF Lol FET
+ .

=L ly
r"' 27[ln(7’)' q

A7 r & A %% x Alole] AE EhdTh
g =R R BB (129 $As 3l

A, A& EgH A= 79 = AFFrLE
Agstel 2AYENT Y qEe oen 2
o,
fra ar==
LqT’d[‘:L‘UV“d[’. .............................. 15)
4714
L](t) = ¢1(t) (J, + ¢2(t) (Jj+1 """""""" (16)
o]l

AR g, b, A9, B, e

H(H _ 1 1 € f g Jererseerens
¢;(t) s(1F), —1<t<1 an

olt}, of HolA r= T 2ol 249 A I,
Zo] 3} BAY Wsol,

= %(t+l) ‘ 18)

24169 Ue 23 jHe U % dEz,
Une 23 j1049 gg vehde & 5 Ao
2159 21608 dddte] d&& de.

[UVdr= U, V) + Uy D e 19
714

V’,, =L¢1 V d11°]_7’_,
114 i:].ﬂ = fp¢2 V¥ @I cormrerrerersmsesesesessnans (20)

olty, A(20)l WEH B3 oug A 49
4, 7o RNdAA olHEAAE ezt ALdE A
9 ERYANE Jehle, e FHA ojHAAE
contour FEo] FdF AALLE vehdck $3
A jg e T1EEE 4% 6,8 4T dEhdiT,
JJAER V' e 08 HE sMFach o
#Hg 7jEg ez 7 A A4 (boundary nodal equa-
tion)o| 7t24% Helz FAHLE F glu A9 # &
Eo T o /E 44 IAFE & Ak

AA r=r,Ur, & N9 2482 Uyela
& ok

frUV‘dFF= g:lfp,UV'dF

N . .
= .21[ Vie-n + Vil U @D

A7l 7 L= 71 otk 412d A@DE =Y
1 1 AHE FASA e 2e el ¥
Z5rh

N

]21{[ g iy + a%]



IR CAT Scan 718 $13 71518t o A EA9 HA84 &

[ Tl + T4 by —8;Cik} T,

N . .
= zl[ T ]l'(j_l) + T ';'j ] qj ........... (22)
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Table 1. Expressions for 7T;, ¢; and h; used
in equations (22) and (29).
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Specified
at Point j

Dirichlet | T, ¢ | 0
Neumann| T; g |0 _
Robin Ti\=h Ty k| Ty =

=
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5. LISH0MY a7s X 2 8

A AAAA Y 229 FHo] 4d3] HAAH
W oolg Atgste] URHA (xy) € QA9 2EE
= e gt A22)E oA AMEEE ol

GiE A(13)9M g 2ol unity)ol €tk
URAHg M SH4E AMstE A& Fd EF
&t} Fourier ¥ ¥ 3 vl 294 A12)E AHE3sH o

.
e e 4% et

£ -l

¢ = —kVT;
=-[Tvq dr+ [avT ar-@®

A7l T g' WFFHl obd FAR AA9
Folmg 7T, ¢d W3 HrE F(gradient)e A}
Ay, 199 Qo =, HFEHANe dRFE

—303—



DEEEREEE

4EE 737 9% FH4(nodal equation)2 ©&
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Fig. 2. Geometry of the test body with two

choices of I', positions.
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Fig. 3. Detected cavity positions for the first test case with #=(a) 107, (b) 102 (c) 10 (@ 10.™
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Fig. 4. Temperature distribution at the boundary
I’y for the first test case.
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Fig. 5. Temperature distribution at the boundary

I'y for the first test case without
regularization.
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Fig. 6. Detected cavity positions for the second test case with pg= (a) 107, () 1072 (¢) 107 (@) 10.™
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Fig. 7. Temperature distribution at the boundary Fig. 8 Temperature distribution at the boundary

I’y for the second test case. I', for the second test case without
regularization.
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Boundary Element Solution of Geometrical Inverse Heat
Conduction Problems for Development of IR CAT Scan

C. Y. Choi, C. T. Park, T. H. Kim, K. N. Han and S. H. Choe
Korea Atomic Energy Research Institute

Abstract A geometrical inverse heat conduction problem is solved for the development of Infrared
Computerized-Axial-Tomography (IR CAT) Scan by using a boundary element method in conjunction
with regularization procedure. In this problem, an overspecified temperature condition by infrared
scanning is provided on the surface, and is used together with other conditions to solve the position of
an unknown boundary (cavity). An auxiliary problem is introduced in the solution of this problem. By
defining a hypothetical inner boundary for the auxiliary problem domain, the cavity is located interior to
the domain and its position is determined by solving a potential problem. Boundary element method with
regularization procedure is used to solve this problem, and the effects of regularization on the inverse
solution method are investigated by means of numerical analysis.
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