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(Multi IMC-Morari)
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1
Tf (caincone méthode) Tf11=6.75
22=5.71
(trial and error) Tf11=3.375 ,Tf22 =2.855
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Ke T,)
(MIMO-PID)
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1 XB0.005, XB-0
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Xf=-0.04
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(IAE)
XD XB xd+xb
Multi valiable cascade 0.1168 0.2031 0.3199
Multi IMC Moran 0.1247 0.4470 0.5717
MIMO-PID 0.1465 0.3238 0.4703
5.2 2
Process dynamics and control ~ Dale E. Seborg
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10 .95 +1 14 45 +1
. (18714000814 et (5.12)
)= 12.8(10.95+ Ne~s - 18.9(14.45 + Ne~3 (5.13)
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3.54 0

(-35552-101 65- 5.34)e-25" (5.19)

“4 53.9s+ 2.6

Sm(s) = 4.625+1 £ (5]_6)
4.03s+1,
(Multi IMC-Morari)
T Tf11=9.23, T22=8.07
Tf11=5.0,Tf22=60
55 (Kex )
(SISO-PID)
IK(; "
XD 0.945 326
XB 10.196 9.00
(MIMO-PID)
5.6 Ke. )
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XD 0.945 326
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2
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(oscillation)
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yl=1,y2=2
(IAE)
yl 2 yl+y2
Multi valiable cascace 5,959 14,323 20.282
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MIMO-PID 9.567 26.367 35934
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(IAE)
L(s)= 0.5
(IAE)
yi y2 ylty2
Multi valiable cascade 2.5154 8.0499 10.5653
Multi IMC Moran 7.655 30.261 37.916
MIMO-PID 1.537 10.153 11.690
(Robusness)
(parameter)
(error) 5%,10%,20%,30%
30
5.2
(IAE)
(IAE)
(K) (M
) yl y2 yl y2 yl
0069  0.009 00668 00008  0.0687
0.071 00012 00669  0.0010  0.0706
0076  0.0013  0.0670  0.0013  0.0745
0080 00014 00671 00016  0.0785
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55.1 (3x3)
(3x3) J.Proc. Cont. 1994, Volume 4,
Number 3 115-120 A.p. Lohand V. . Vasnani Describing

function matrix for multivariable systems and its use in multiloop PI design

‘\19e~51  153e~§ -2.1e~5N
2075+1  3375+1 10s 4|
37e 51 76.7e~5*  -5.0e~s*
= 5005+1  285+1 10541
93e~§  -66.7e~5  -103.3e~5
5005+1  1665+1 235 +1

(ultimate period of the osillations)

(ultimate gains) 0.0453,0.0838 -0.0650

517 523
(tirai and error)

33=6.451

Ziegler-Nichols
18.117

12 3

Ciancone corelation

1£6.093, 2=7.825,
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fo119 15 -2.1
2175+1 337541 105+1

37 77 5.0

M 5005+1 285+1 105+1
03~ -66. -103.3
$5005+1 1665+1 235+1J

P

'(21.75 +1)(5005 + 1)(500 +1) 0 0 N,
D= 0 (3375+ 1)(2 5+ 1)(1665+ 1) 0
0 0 (105 + 1)(105 + 1)(235 + 1),

19(5005 + 1)(500s + e-55  153(285 + 1X1665+ [)e"5i  -2.1(10s +1)(235 +1)e'’
N = 372075+ 1)(500] + pe—ss  76.7(3375+ 1)(1665 + )e"5 - 5(105+1)(235+ I)e'5
93(21.75 +1)(5005 + 1)e"5 - 66.7(3375+ (2 5+ pess - 103.3(105 + 1)(105 + )¢5

00299 0 0 N
ksp= 0 00466 0
o0 00345

' 33.4105 0 0
6.0935+1
21.4349 0
7.8255+1
g 85 -28.9689
6.455+1,

64043952 +25615 +2.55 129679s3+2669752+916s +4.58  -8853-2752-2.465-0.06
K= 14655253+25775 2+914s+173 14423352 +12965 + 2.58 -41953-13352-9.525-0.23
-22466753-4563452-16955-3.21 1401333 + 2714652 +8555 +2.3 25652 +515+2.58
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(setpoint change)
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5.25,5.26, 5.27

yl,y2,y3

511 (IAE)

15,736
(PID) 14,707

511

yl, Y3

511

y2
12.066
13.381

5.28

yl, y1,y3

5.24

(IAE)

11.626
12.359

1

5.28

|

yl,y2,y3

yl+ y14y3

39.428
40.447
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