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Abstract The POD technique is applied to a set of numerical simulation results to obtain the
eigenfunctions that represent the dynamics of the physical problem. The function space is limited to
The reduced
order model is was obtained by projecting the governing equations onto these eigenfunctions. The

the smallest linear subspace when employing these eigenfunctions as basis functions.

present algorithm is demonstrated to produce very accurate temperature fields when compared with

the exact numerical results, and it is more than 100 times faster than the FVM.

Key words

05 &

TR 2 A E) B AT LA — AR
TR, RATE R LUBUE AR AR [ B
M. AT D EFPRTF S ERNE, E875
B 5X S ] BB M R E R R T E PR, Rt
OB E T S R FRERE - LR ER S5
. BT R B 5 M BE R 45 R T SEhr
EFUREARERNGRE, FEIFR—FE—TF
4 T RE B AR F R 3 5 A B B M B k.
A B R 2 — ol T LA i ] PR 75 4 i) £ 4
BRI T, ASCH S rim AP 25k i B E
&4} (Proper Orthogonal Decomposition)!™~3 FA
iZ AR RA R g, RS ELES
P AFIEA T POD fy HM St 2 DA R KB
BRI IT I,

1 POD g7 ik ZAl

R f(Zt.) A—CRYHEG, f (T,

W ERA: 2008-12-31; #&iTHHE: 2009-05-09
BE&WH: EXEARBEESESME (No.50636050) 1 9E],

tn) FILLIE

reduced order modeling; POD:; proper orthogonal decomposition

W BEIT BRI Z A1 FEA. POD R4 H
HIRASE —H e EIE R (POM) K f ( ) Eis
RAUTHRBER .

M
Bitn) = ok (tn)o
k=1

M<oo, n=1, -+, N (1)
KRFIEER o* (7) WRIBFR TR TR FHE

fE g 2
tn)d (5/) da’ = A (5/) (2)

L

SRR A Hermit ’f? Zf tn) M4
B BUER fR B O R B AL, BrLlGZ il Hilbert-
Schmidt? Jrik ERERMR (2) BRI EWE TR
MESERL,. ASC KM T Sirovichl® @ “{tB&” (snapshot)
Frie KA LB AR AEE VA, Sirovich F7ik¥ 5

Ve T W8 (1980- ), B, IWARMBA, WEMRAe, EENFIHIRE. RABRR IR TAE.



1020 T B &Y B ¥ #H

BB R BN A AR B, IR K gt (] &
RIZEREE A T GHAMNNSE, NTAKTET
TERE, ERBEA BT, B
1 i=j

0 i#j ®)

(04, 07) ={

WL K FE ) 2 Galerkin £5% 336 50 5T 4 Y

R LRATTUBRCT 2B a (t,) R, A1
Rz AR AR,

2 s

WA E RS — AR TS TR B IR A,
Hieh rgn
@_a[ 26

priliom 5(0)—6;]+S(t,a:) 4)

S(t.z)=f(t)n/2 cosh? [n (z — x,)] (5)

X, S(te) A—EHBE, B n=100, zo =
0.25, x(0) =1+ 0.0160, HAIHFMAIA ZM4H

8(z,0)=0.01, 6(0,¢)=00, 0(1,t)=00 (6)

KATRAARAREER EREH TR, L
T 100 MEHAFR, BEMEEL K At = 0.0005,
LB AEIE SR FE— L REHEA, RITE
f(t) = 20 BRME LRSI R, TET 1520 4
BHE A, K — A S R RRESAER I —1
FEAS, XEERIILBH 1520 N RG#EA. B 14
ST RREIE R eHR AR . B
T IEsC R, LT85 1520 MEEH. KXk
5 o B39 BO LA B 09 FRAE (B KB/ I 3647 HE
5., B 2 R TET 6 MERBMBZ M. JH
B 1 aTURBRE N ERBR AR T EARSE
Mgk, BRI T, HEH RS AR
ZWES.

1.51

1.04

0.5{ f
0.0 O eeeeaa—
00010203 040506 0708091.0
X
B 1 AFERZA RS A

Fig. 1 The temperature distribution at different time
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Fig. 2 The first six eigenfunctions obtained
from the POD
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Fig. 3 The designed heat source functions
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Fig. 4 The comparison between the results of FVM and ROM
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