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Gas Temperature Modeling of a Reheating furnace based on Dynamic PLS
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3. DPLS(Dynamic Projection to Latent Structure)

PLSE WEES 2709 ‘é%,o_i ol 2 B PCAS A¥stal F BSAtole #AS

SE P2 5o

inner relation(7}g ©&gt Aol = least square regressionA] 7= A)oE AR
wEoj At} PLS 2d-&

Atk AAR Aol ’Ml—t— LSEHE & NIPALS ¢1j&0e] 4 9]

=

T
|
1=
=

F 12
=)

9 OIEH E& MsZ A2z 20028

JOIl
Jon

of



Theories and Applications of Chem. Eng., 2002, Vol. 8, No. 2 3078

AdE AR xo FHAH yE 7 YEhYE outer relationdt F EEALo]S AAAE inner
relation®. 2 TAFEG. X 9 yEZEo]| 3 outer relationS T3} o] oAt

X= TP "+ E= ,thhphT—i— E

Y= UQ '+ F'= 3 wiai + F’
A7 T e AA X YEF score MERZ o]FolX scoreFHolal, pot e 77
loading 3 Eola, E9 F'e= 7479 FAtolth. fJolA 4= daAsts F8  AAK(principle
component)®] 7jFFolil BE QIAEC] o]&HW EF=F*=(°] "tk AAZE ||F7F HA &
= 7HAEA xoF YALolol BAIE T & B8 F Ue HAY gNE AATH ol xo
Yol WRBA< 7 £59 score MHE oA o]Foldth. A¥ #AE 7HGstaL o]E &4
et 2913 2
YE5°] @ ®W(single variable)?l 7d-9-°l= PCR(Principal Component Regression)™
sto] A S FASHE Blo] IubHoln A #AANES =S oA E ZAME
Y= 15"+ F
A71M G SAMAF 3= (T'T) 'T"YZ 443t
olgg 7]¥ PLST XA dynamic PLSE TFAsl= HHS

u parametric model& F43t= 7|E FXE UH 0}3]13’/} g,

e SHAT 2 SEHFE TATEEA Lolxn. WA TR
m b=tang

[o
o

rot M
kd

o g FIR(Finite Impluse Respone)®d 322 T} 7EL i,
(t)=apz(t)+ ax(t—1) 4+ alx(t— l)
| ol e /HAES PLSEES whEY] fEM xE5e o
A8 FAE ok
X = [X ()X (1 =1) ... X(1=1)]

Aol & EoE JE o B F X+ ARX(Auto regressive
model with exogenous input)& & F Ui, o|AS @RF
tste] Ag3oid,

% 1 The inner relaion. A y(¢)=by(t—1)+by(t—2)+ -+ b,y(t—m)+

linear regression of u against t

apr(t) +az(t—1) 4+ az(t—1)

A9 B8H o] P& 7HA = PLSE TASH IS XESS
Ay 745 ®th. & dynamic PLSE XEEd S@WSY TS FAXNE Frlete] A
Hheo g 443,

<

[

eh:

S el tste] 2 4P Fokel 2ol HolHE WO ArLEE o259
A ode b mae Agsgc BA S48 dolHE F #97] newd 432 MAE o
%H Q4T AH (EAAH, wRGY, b/ FAEF, Y gAY exjo JHT o]
5% 97 2GS A AU F9PsAA 44 FPRE dAAUFElt oy 4

F9 A 302FE 0 R o]FolRth o)A AflEHE AAEC] ARAY T AFLE F
dart A dAstha JHAEtof gt 2l A Ade FUAME S 2‘%3 o]-&3tA eFal,
TN FS ﬂé%&i Uir F718lE o] &3t oAl Ao dHolHe AV|E 379x19(X:17,
Y:2)0la, 22 A ATHE 2EE EAISATE o5 tiste] 7]EA <0 % ¥ 7 (centering
& scaling)S AX 3, E7kA] B4 F2Ao] oA w5z Axe 19€3n 2o

osE sl OIEH E& HEZ M2z 2002



Theories and Applications of Chem. Eng., 2002, Vol. 8, No. 2 3079

! y d ‘r - H L
i - ll-
I.‘_.i E
"":I' i i
ag 2 7MEEY B9V E B2 1% 3-a) 10PCs with 0 lag

Y N ! jr
x 4’ P
R g b
= L 1 |=
i‘ . il .
Vs I* ;
e S— & . — - I; - .‘J‘-"
%5 1 i |
71% 3-b) FIR, 10PCs with 1 lag ¥ 3-0ARX, 10PCs with 1 lag

TIY3aE BAXE o]&stA e WA Ed 2o PCREA 16709 SHWSFE HAE A
S PLSA 2 #Ao] wepx SAHEE T3t #8S AA 10719 PCLIL o|AE o] &3t =Y
P AT SSE(y/Ii(y—1,))=422108 FojA 1, AYIbE &5 SYPAFES AT 1
time sampling lagE 7IA= FIRF A 9] B2 A FAg PLSH ] AAFS Fstod FHvluE st
oq 593 Mg PCOM)THE 83 RdlZA SSEx= 39312 doHth v =go 2 IY3-ce

o] 2&WS(y)e] FAXNE /HAE ARXF A S R o] F$ SSEE 22532 AojFth

23 4 EE

AAYE FHo SPWS 16700 AL ©= PLS(16), FIR-PLS(32), ARX-PLS(33)°ll thale] A3
M T JAAE AA3, oJES T8 AT PLSEES A A23e] v Hriste 7
AL AA FEHF HAA Xéi% ggste mdo] Mg AT mdll Aex ddHEnh
Inner Eéoﬂjﬂ AP 2Ans Fgatded o U2 2345 AsiAs HIAY innerRdS &85t
2 @od oY PCAﬂHHﬂ 2dS #8ders StE AIdRd Y M=
[©)

1. Dag Lindholm, Bo Leden(1999),"A finite element method for solution of the
three-dimensional time-dependent heat-conduction equation with application for heating of
steels in reheating furnaces," Numeriacal Heat Transfer, Part A, 35,155-172

2. B. Leckner(1972),"Spectral and Total Emissivity of Water Vapor and Carbon Dioxide,"
Combustion and flame 19,33-48

3. Bobrie, M. and D. Louis(1986),"Computer control of billet furnaces based on physical
models," pp. 359-378. MEFOS

4. Farmer, Larry K, Isaac S. Chan and James G. Nelson(1994),"Development of rapid gas
heating process for semifinished steel products," Iron and Steel Engineer 71(9), 11-13

J0||

+ 12
=)

Jon

of 9 OIEH E& MsZ A2z 20028



Theories and Applications of Chem. Eng., 2002, Vol. 8, No. 2 3080

5. Shenvar, Fred(1994),"Walking beam furnace supervisory control at Inlands 80-in hot strip
mill," Iron and Steel Engineer 71(7), 25-34

6. G.Baffi, E.B.Martin, A.J.Morris,"Non-linear dynamic projection to latent structures modelling,"
Chemometrics and Intel. Lab. Sys. 52, 5-22(2000)

7. Qin, SJ. and T.J. McAvoy(1992),"Nonlinear PLS modeling using neural networks," Computers
Chem. Engng. 16(4), 379-391

8. Qin SJ. and T.J. McAvoy(1996),"Nonlinear FIR modeling via a neural net PLS approach,"
Computers Chem. Engng. 20(2), 147-159

9. Geladi,P. and B.R.Kowalski,"Partial Least-Squares Regression: A Tutorial," Analytica Chimica
Acta 185, 1-17(1986)

10. Wold, S.K. Esbensen and P. Geladi,"Principal Component Analysis," Chemometrics and
Intel. Lab. Sys. 2, 37-52(1987)

11. W. Ku et al,"Disturbance detection and isolation by dynamic principal component
analysis," Chemometrics and Intel. Lab. Sys. 30, 179-196(1995)

osE sl OIEH E& HEZ M2z 2002



