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pcd T (z,y,t) = kV?T(z,y,t) + g(t)6(x — 2%,y — y*), (x,y) € D,0 < t <t (2.1)
T(x y,0) = To(z,y), (z,y) € DUOD, (2.2)
. T(0,y,t) =0,0<y<L,0<t<ty, (2.3)
L. T(L,y,t) = P(y,t),0 <y <L0<t<ty, (2.4)
,T(x,0,t) =0,<x<L,0<t<ty, (2.5)
ayT(q:,L,t) =Q(z,1),0<x<L,0<t<t, (2.6)
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H D ={(z,y)|0 <z < L,0<y< L}, §(-) &¥kHi v (Dirac) K%, H (z*,y*) € D, g(t) N
PIERIE, k, p, ¢ AT EH GG S B ERILLEY, S04

ST (2.1)-(2.6), &% g(t), Tolx,y), P(y,t), Q(x,t), KA T(x,y,t) KT #fk
FOTAEIE R AL ) 0] R g(¢) ARKN, Anrl AR 4t B0 I s s, 140 € AL (20, v0) € D
FHREAE T (0, vo,t) = E(t) R g(t), BRI T #ft 307 F2 B3 5E 1 s 7] .

T S B AN T kS B2 B DR 1) REUKR A, A SOR FA IR Tz JoR . iR T, & D 14t
RIM=AMAHN LS, W2 max diam(7) < h, H diam(r) R =M 7 BT8R K
FEES. & S, 2 D EfiEs: @iﬂlﬁ’]ﬁlﬁé’ﬁ S[E. I 6] S, ERIAAR

= / fgdxdy.
D
fEH v(z, y,t) € Sp HiliZ v]op = 0, FLATHE (2.1) Wi, R)57E D ERM1S
pe(T,v) = k(V?T,v) + (9(t)d(z — 2™,y —y*),v) (2.7)
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// 0T (x,y, t)vdedy = —k // VT(x,y,t)Vvda;dy+//g(t)&(m—x*,y—y*)vdxdy
D D

—l—kz/ n - VTvdzdy, (2.8)
oD
LT (2.3), (2.6) FAN (2.8) AT75
pc/ T (z,y,t)vdedy = —k // VT(x,y,t)Vvd:vdy+//g(t)é(x —z*,y —y")vdxdy,
D D D

(2.9)
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pe // T (z,y,t)vdrdy + k:// VT (z,y,t)Vodzdy — g(t)v(z™,y") = 0. (2.10)
D

D
BOTRERIT LA N
T(x,y,t Z T;(

Hrp {0 (2, y)} L, RARHER =FA1H7) E’J%ﬁ_ﬁéﬂz RN (2.10) 7[5

chTg(w (®;,®;) + kzn(t) (V®;, V) — g(t)®,(x*,y*) =0, j=1,2,---,N. (2.11)
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RAHIIERA (2.2), FAVEFB 0N R XA PR T Bk

AT’ + kBT = F,
{pc Tk b (2.12)

Ti—o = To(xi, i),
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Aij = (4, 5) = // ®,®;dxdy, Bij = (V®;,V®;) = // V&, Vo, drdy, Fi, = g(t)®;(z*, y*).
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g(tz) = ait S [O,tf],l = O, 1, e, N (32)
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fBL, D) vl R Ak D AR e AR AL ] R

n

(ah(gun an)Z(E(ti> — T(agp,a1,- - ,an,xo,yo,ti))Q (zo,y0 € D), (3.4)
i=0
HA T(ag, a1, an, o, v0, t;) WEHTTE (2.1)—(2.6).
T ARV AG IR, A5 GE A0 A 772K 22 B0 3 T AR B & R 800l OV, R )
e 8 T 1 L S ) RV WA SO A ST SRR R, A SR AR e M e R 4 R A P e B R TR U
ITAESR, T B RSN BENLAE R B I% AR, R R T e R R
TR ) R YR SEAE B AR 9 p(t), XTI (3.4), HABELHAKRIE (i =0,1,--- ,n) BV
IEREIME af (i = 0,1,--- ,n). HTHREREE -8 LA RIIIME, YMERIER e T 6
TR BN A SR I LR, A o AL SRR — P TR 10 2 S R R 910 Rk 5k
B —or >, SHEIMGEEMLG, G5 5N, Wyl risE, 278 R 8 Ak
PEERAE, AW AT R, AT SRS 5E. RIIAN R AL, B B3R 7 5 12 WU AT R R
HGEU AN B2 ME R AME M ZEEIE L, IR AR BASRIN), Bk, KX dh I ik 45605
— P L B PR S T TV
HEFPRIE:
(1) & SR 3R S 4 SR A B AR af, af, - -+ a%;
(2) A R ICH R AL W8 (2.1-(2.6) FIBUEME T (90(t); 20, yo, i), T

n

go(t) = 3 alu (1)

=0

(3) MBAER 5

a = 9T (go(x); o, Yo, t:)
ne Ok,
B 4> go(t) + Tw; (¢) (i = 0,1,--- ,n) N FHEE 7772 R AE W (2.1)-(2.6) 19 5{HE iR
T (go(t) + Tw;(t); 2o, Yo, ti) ;
(4) RMEITFEA: (AT A+ o) dag = AT (U* = U), Hrp

T(go(t); o, Yo, t1)
U =

= L 10(a0l0) + 7, 1): 0,90, 2) — Tlao(t): 0,0, 12)],

OT (go(x); w0, Yo, t:)
Ok;

A= (au)

nxn’ a; W

T(g0(t); zo, Yo, tn)

FEH R 6g0(2) i §adw;(t) = dal W (t) RBIBNE 6g0(t), DO IVILETHENE N g1(t) =
=0
go(t) + 0go(t), HE Eikid ?F B F5 BRI IE.

4 BUEEH



No. 3 B PRAE: T 4ERE ST R R U S R BB SR 605

TERE (2.1)-(2.6) 1, & D ={(z,y)[0 <z <1,0<y<1},0<t<lk=p=c=1.
ey N

0, (z,y,t) = V2T (z,y,t) + g(t)6(x — 0.5,y — 0.5),0 < t < 1,
T(z,y,0)=1,0<t <1,
T (x,y,0)

=0.0<¢t<1.
on E—

BRI, 26 (1) B, I g(t) = 21t’ gfjfff SR P S T SR 0 5 BT 0,

KX D HEAT = a0, BT At = 0.1, RAVFE] T(x,y,t) 764 (0.25,0.25) M%)
t; A B RREE R R s

# 4-1: T(0.25,0.25,t;) HIFERBLLE

t; = iAt 0.1 0.2 0.3 0.4 0.5
7(0.25,0.25,¢;) 1.0110 1.0434 1.0925 1.1599 1.2466
t; = iAt 0.6 0.7 0.8 0.9 1

7(0.25,0.25,¢;) 1.3446 1.4446 1.5446 1.6446 1.7446

PR g(t) AR, R 4-1 4 RAE N —H M1, RAASCREE 7%, Bt X
10

8] (0,1) HIZHE ¢« DESRL no= 10, WFTSRIEER g(t) FTELEMIRIRN g(t) = > asw;(t), H
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a;(i=0,1,---,10) NSRS

o AL SR S B E . B KN 50; ZIEARE: 100; 38 XA 0.1; 2 XA 0.5.
A5 AR THE R N AR R s EE IWIME. BT WE R AT RS W, stk
Tk A T AR AR BE BAE, MR e B RIRECN 50 1R, i Rk 4-2 Fiow,
AR SR 0 LR L 1.

K 4-2: SRR

28 HE L=50 HfH #xixE
a;  0.034976 0.022641 0 0.022641
az 0.201923 0.183745 0.2  0.016254
as 0.383481 0.410676 0.4  0.010676
aqs 0582799 0.596143 0.6  0.003856
as 0.832545 0.802467 0.8  0.002467
as  0.994512 1.000431 1 0.000431
ar 0987602 1.000222 1 0.000222
ag  0.996356 0.992973 1 0.007026

ag  0.999817 1.000251 1 0.000251

1

1

a10  0.999956 0.999436 0.000563
a;l 0990676 0.999838 0.000161
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THE STRENGTH ESTIMATION OF THE HEAT SOURCE IN THE
2-D HEAT CONDUCTION PROBLEMS BY NUMERICAL
SOLUTION

MIN Tao, HUAI Yong-tao, FU Wei-min
(School of Science, Xi’an University of Technology, Xi’an 710054, China)

Abstract: A class of the two-dimensional heat conduction equation with the time-varying
strength of the heat source is studied, and a numerical solution of finite element process is given.
In the case of the known heat source location, according to the temperature observation of a
certain point, we convert the source strength identification problem into the parameter inversion
problems by using interpolation method first; then we identify the source strength on the numerical
inversion through the differential evolution method combining with the best perturbation method.
The result shows the feasibility and effectiveness of the proposed algorithm.

Keywords: heat source; finite element method; interpolation method; differential evolution
algorithm; the best perturbation method
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