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Fig. 1 The transient heat conduction solution interface
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(a) Calculation results based on the inverse interpolation technique
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(b) Calculation results based on the empirical formula
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Fig. 2 Calculation results with the MATLAB toolbox for a 2D rectangular zone
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Fig. 3 Calculation results with the MATLAB toolbox for a 3D rectangular region
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Fig. 4 A supporting round billet and the physical conditions
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Fig. 5 Calculation results for the supporting round billet
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Table 2 The temperatures of at some test points, ¢ = 3.0's

test point exacl temperature SBM temperature absolute error relative error
(x,y,2) /m T/%C T, /C |AT|/C (|ATI/T) /%

(-0.011 27, 0.265 27, 1.714 3) =7.174 44 =7.148 61 0.025 830 8 0.360 04

(2.141 9, 0.491 58, 1.428 6) —-2.899 98 -2.921 66 0.021 682 6 0.747 682

(0.190 98, 0.412 22, 1.1429) -8.065 12 -8.168 2 0.103 082 1.278 12

(-0.011 27, 1.734 7, 0.857 14) -5.893 03 -5.880 05 0.012 983 2 0.220 315

(1.386 3, -0.188 82, 0) -8.350 56 -8.463 52 0.112 957 1.352 69

(1.836 41, 1.928 93, 0.571 429) -2.315 41 -2.302 22 0.013 182 0.569 318

(1.809 0, 1.587 8, 0.857 14) -3.166 91 -3.530 53 0.363 622 11.481 9
(0.869 34, -0.243 15, 0.571 43) —-8.079 55 —-8.286 34 0.206 792 2.559 45
(1.386 3, —0.188 82, 0.571 43) —7.585 72 —-7.961 89 0.376 164 4.958 85
(1.309 0, 0.048 944, 1.1429) —-7.502 36 —-8.342 84 0.840 485 11.203

2 FH TR R IS R AT LR e AN R A TR L A 57 10 SR U S A
JO7 AR Wi e 2 - 3 F3EE % 5 I ERS AT R b Ay S 10 SRR AUL S R R AE AR R P 8 1 i
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(AT S A JFEAT T MATLAB 5238 ; T @ T ELAR RE A A0 A e — 25 Fn = 2k RS 2% T ]
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3 AN 3B R T T BARRAE T 4k | = 2 H00 Wy BRI R TR PR 55 S35 [ e 1 i 2 A
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MATLAB F2FU1°F

clear all

10=0;t=2.5;dt=0.05;alph=0.1; %R EAIS 2], TH5EIS 20, )R] B, BAufe 5 4
len=1;nodes=15;step_T=(t-t0)/dt; % il FAC L BC A B ) 2K

[ A ,Tt] =external_nodes(len,nodes) ; %73 [0 S DX 3 A A

[ sA ] =internal_nodes(len,nodes) ; %25 [A] P DX I3 AT

n=length( A) ;sn=length(sA) ;

cho=input( ‘ Enter the value of choosing solution:’ ) ; DA 1 IRFERAEER AR 2 (SR AN R

switch( cho)
case 1
AA=[AsA A]; Qs [ EREIE AAM SN BT N 1

[ xAA,yAA t,sst,bj,accurate | =timematrix_nodes(alph, AA step_T,n,sn,dt) ;
Po RTINS 23 R BIBAF AR I , accurate Hf fift

[1r],1m2] =Eucli(AA,n,sn) ; Y%Euclidean 5

[ mA,mmA ,oif | =IITSBM ( alph,step_T,n,sn,dt,xAA ,yAA ,t,sst,rrl,m2) ; %I1ITSBM(b=0.5)
[ sbm | =IITSBM_iteration(n,sn,step_T,oif,mA ,mmA ,bj) ; Yo ) T A

case 2

[ AA2,in_coeff,sn2 ] =In_value_coeff( A,sA,Tti,alph,step_T,dt,n,sn) ; Yo ¥ FEAE Xt £ ) 1A I 23 B
[ 0if | =Empir_form( Tti,step_T,dt,n,sn2) ; % LI N

[ value_alph ] =sol_alph( A, AA2,in_coeff, oif ,alph,step_T,dt,n,sn2) ; %>R fE oif 1 ZBUE

[ sol | =Coef_ma( A,sA,AA2,alph,step_T,dt,n,sn2); % FESR PR IX I8 R AP

[ sbm ] =sol * value_alph; %SBM FUE i

end.
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MATLAB Implementation of a Singular Boundary
Method for Transient Heat Conduction
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Abstract: The singular boundary method (SBM) based on the time-dependent fundamental so-
lutions to dynamic problems is a meshless boundary collocation technique with the merits of
easy implementation and mathematical simplicity. This method effectively avoids the singularity
of source points through introduction of the origin intensity factor. The SBM was implemented
to simulate the transient heat conduction problem via the MATLAB programming, and the MAT-
LAB toolbox was created to provide a simple and efficient tool for the numerical analysis of
transient heat conduction problems and actual operating problems. In numerical experiments,
2D and 3D problems were investigated in regular geometrical regions. The method was applied
to the solution of the temperature field in the low temperature transient state. The results indi-
cate that the MATLAB toolbox for the SBM with the inverse interpolation technique and the em-

pirical formula is simple, accurate and efficient.
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