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This paper is concerned with a collocation method with radial basis functions for transient heat
conduction problems in a homogeneous body. Time derivatives of the governing equation is approx-
imated by the finite differnce scheme. The unknown coefficients in expansion are determined by
solving a system of linear algebraic equations. This system of euqations are obtained so that the
approximate function satisfies the boundary conditions at the collocation points on the boundary and
the govering equation at internal collocation points. The time derivative is then approximated by
the backward finite difference method. First, we investigate relative numerical errors which depend
on the approximate functions. Next, a combined 3-dimensional region composed of two different
materials is analyzed, and the numerical results obtained the proposed method are compared with
those by the usual Finite Element Method.
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Fig.1 Analysis model

X, BIRLBRB—RTIHE, 2Fhr=00FEIK
BOLTHREER>TLE) B, #HRIR#IT3. C-C
TiX, R ICRTIHEE TR T 2 IEEH G TR E
ZEZ B, BRICIEAY 49 K, 5294 BEHh EHERBIT
AW THECEEBL, RFcE@AAIC 7 A 343 8%
FIREBET 3. BRAREE, o BICEBE T, = 0.0[m) &
z2 = 1.0[m] THRE u=0[°C] 25 4, % Dl i#iTi3HiE
REMF(@=0Wm) 252500 LT3, ¥MEEL,
FHICB W Tsin(rz2)['Cl £ LTE X3, HREHIE, #HIE
p=1kgm?], H#lc=10kgK] LT 3. £LTALRTY
7 At = 0.001(s]. BBITEFNIZIRILTH 548, 1 KT
MEBEEL L THRERIXRADLILELZ602 O,

n2

u(zz,t) =e " *sin(wz2) (a = M pc) 316)

Ak, XXD & 9 % Compactly Supported Radial Basis Func-
tion® C*' &, R n=5,7,9,11 DREFMEEAHT, &
LB EETHECS A2 BETHTER LUK LR 2T
. Compactly supported radial basis function @ C4 B8 % % A
WIBED fr,z) WATOD L Stk 3

rm)® m rm
f(z‘,zz)={(1_0){8(0)2+5a+1} o <6
0 Tm > a

an

=, REFR[PBEZHCI2HED f(z,2¢) BRATERX
h3,

f(z,ze) =1+47" (18)

t=0.04 2B 3 EERBIMICZ & B o ISR REDT &
FERLOBNREZRIICTRYT, BRI OBRORE R
BEREREOBRENNI I EBTH>S. LL, 1+t
KBOTRERERDZ LB TE b0, RICHERICE
WT LD 144 51, 3F864 M KA EMIT S THE,
AWEFIC DT &EA @IS 12 4, 31728 e ICRRBL -
LD L DR BREEZ R 1SR L, CSRBEC* #&iz D

¢ o °
o ®
e © ¢

P
PR

e o *
o o o]l o o o oo o °

100[C]

=)
® o o & ° o
o o ol o o o o|lg o @

o o ol o o o o
e & ol 0 o o o),

o|® ® o e o o o

=

=
3

Fig.2 Analysis model
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Fig.3 Temperature distribution along axis z2

Table 1 Average relative error

Average relative error[ %]

Approximate function | N+L=637 | N+L=2592
CSRBF C* #& 0.094258 | 0.0555478
1475 0.107867 | 0.0832684

1477 0.028544 | 0.0362081

1479 0.009489 | 0.0235394
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Fig.4 Temperature distribution along axis z2
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Fig.5 Temperature distribution along axis x2
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