5.1

(Creurg, 1978)
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, (Cheung Luyben, 1980)

(MRCO)

(MPH) 5

MPH MRCO 5

10
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5.2
3 2
1 (Surge tank)
2.
(Maximum rate of change in outflow: MRCO)
Maximum peak height: MPH 3.7
( peak heig )
(MPH)
(MRCO)

MPH MRCO
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MPH  MRCO
MPH  MRCO
(Performance index)
Performance Index = WL (MPHs - MPH) + 2 (MRCOs - MRCO) (>-1)
WL = (MPH)
(MRCO)
2= (MRCO)
(MPH)
MPHs = (MPH)
MPH = (MPH)
MRCQs = (MRCO)
MRCO = (MRCO)

21
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(Performance Index)

(MPH and MRCO specification)
(Performance  Index)

(Performance  dex)

(MRCO) (MPH)
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(MPH)

(MPH)

MPH
MRCO
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(MRCOH

100%

(MRCO)
(MRCO)



10 %

(MRCO)
(MRCO)

(MPH)

41
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200%

(MPH)
(MPH)
(MRCO)
200%
MPH
MRCO
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5.3.1

5.3.2

(MPH)

10

IMPH =30%
MPH =25 %
IMPH = 20%
IVPH =20%
VPH =15 %
MPH =30 %
MPH =25 %

(MRCO)

MROO =10 (nBmnjimn

MROO =20 (mBmin)imin

MROO = 20 (vBmnjimn

MROO =25 (Bminimin

MROO =25 (Bminimin
20 (mBminjmn

10 (mBminjmin
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8 MPH = 20%
9 MPH = 10%
10 MPH = 30%
(MPH)
(MRCO)

10

(Performance Index)

1)

(Performance Index)
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MRCO = 15 (m3min)/min
MRCO = 35 (m3mm)/min

MRCO = 15 (m3niin)/min

(MPH)

10
(MRCO)
3
10
10 10
MPH MRCO
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10
4
] 10
. 15
. 5.0
. 25
5.3.3
MPH MRCO
(Performance index)
, MPH, MRCO
51 510
10 10 5.1a, b
5.10a, b

10 511
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Averaging Level Control with p Controller
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Averaging Level Control with p Controller
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Averaging Level Control with P1 Controller
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Averaging level control with P1 controller
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Averaging level control with PL controller

80 |
60
40 |
20 |
| | | |
0 2 6 8 10 12
TIME (min)
2.5 T T T T
0.5 | | | |
0 2 6 8 10 12
TIME (min)
—-Case 1 case2 .. Cae3 — cased — case

144



145

Averaging level control with PL controller
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Averaging Level Control with Nonlinear Wide Range Controller
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|Averaging Level Control with Nonlinear Wide-Range Controller
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Averaging Level Control with PIP Controller
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Averaging level control with PIP controller
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Averaging level control with DRIP controller
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Averaging level control with DRIP controller
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Averaging level control with LOC-P controller
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Averaging level control with LOC-P controller
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Averaging level control with LOC-PI controller
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Averaging level control with LOC-PI controller
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Averaging level control with LOC-NL/P controller
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Averaging level control with LOC-NL/P controller
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Averaging level control with LOC-NL/PI Controller
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Averaging level control with LOC-NL/PI controller
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Comparison of response of load change of P controller
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Comoparison ofresponse of load change ofp controller
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Comparison of response of load change of PI controller
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Comparison of response ofload change of Pl controller
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Comparison of response of load change of PL controller
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Comparison of response of load change of PL controller
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Comoparison ofresponse ofload change of W ide-range controller
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Comoparison of response ofload change of W ide-range controller
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Comoparison of response of load change of PIP controller
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Comparison of response of load change of PIP controller
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Comparison of response of load change of DRIP controller
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Comparison of response of load change of DRIP controller

10' | I I T T

80,
% Level
60

40,

i 1 1 1 1

0 2 4 6 8 10 12
TIME (min)

I 1 I I I

3L

Qout

(mslmin) | I S - e S, N/ o )
1 2
1 ! 1 ] 1

2 4 6 8 10 12
TIME (min) _ _ 100% load change
____200% load change

5.16b
100% 200% 6

(MPH = 30%, MRCO = 2.00 m3min/min)




199

Comparison of response of load change of LOC-P controller
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Comparison of response of load change of LOC-P controller
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Comoparison of response ofload change of LOC-PI controller
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Comparison of response of load change of LOC-PI controller
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Comoparison of response of load change of LOC-NL/P controller
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Comparison of response of load change of 1.OC-NL/P controller
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Comoparison ofresponse ofload change of LOC-NL/PI controller
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Comoparison of response of load change of LOC-NL/PI controller
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Comparison of response of noise with P controller
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Comparison of response of noise with P controlier
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Comparison response of noise with P 1 controller
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Compariscn of response of noise with PI controller
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Comparison response of noise with PL controller
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Comparison of response of noise with PL controller
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Comparison of response of noise with Wide-range controller
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Comparison of response of noise W'th Wide-range controller
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Comparison of response of noise with PIP controller
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Comparison of response of noise with PIP controller
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Comparison of response of noise with DRIP controller
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Comparison of response of noise with DRIP controller
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Cowaparison of response of noise with LOC-P controller
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Comparison of response of noise with LOC-P controller
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Comparison of response of noise with LOC-PI controller
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Comparison of response of noise with LOC-PI controller
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Comparison response of noise with LOC-NL/P controller
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Comoparison ofresponse ofnoise with LOC-NVLI/P controller
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Comparison of response of noise with LOC-NL/PI controller
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Comparison ofresponse of noise with LOC-NL/PI controller

80 i 1 T T I 1
% Level
40 |
20 |
) 2 4 6 8 10 12
TIME (min)

A, & =

S e e S e

05 1 ] L L 1
) 2 4 6 8 10 12
TIME (min) l 10% noise
without noise
5,300 10%

6 (MPH =30%, MRCO=2.00 m3Jmin/min)



5.21

10

% MPH

5.38
460
6.07
3.20
432
4.96
8.8

1.12

6.73

2.30

5,62
6.46
420
8.62
6.69
591
0.00

166

3.18

10.00

% MPH

549
451
5.66
2.30
412
4.94
5.11

4.9

221

098

(MPH)

0.76
2.11
0.00
1.30
2.34
188
0.18

184
148

10.00

% MPH

561
461
6.63
242
420
501
1.09

5.9

292

147

10%

263
441
0.62
831
5.14
3.10
0.00

2.03

142

10.00

% MPH

568
463
552
2.05
467
489
5.84

4.96

233

0.98

0.3
249
0.66
180
241
1%
0.00

181

1.22

10.00

MPII

% MPH

5.64
443
8.02
2.80
344
452
153

6.48

3.00

150

3.65
5.5l
0.00
8.01
1.02
537
0.75

2.36

.10

10.00

L&¢



521 ()

10

% MPH

549
450
543
169
481
491
541

503

186

101

0.00
221
0.13
8.48
152
130
0.04

103

8.10

10.00

% MPH

541
460
560
38
3.66
476
13.79

1020

52.74

522

(MPH)

0.64
961
9.60
9.9
10.00
9.78
1.94

8.67

0.00

9.68

% MPH

5.62
441
5.18
385
361
454
9.24

165

6.67

180

10%

481
6.49
465
1.24
157
6.32
0.00

2.14

345

10.00

% MPH

5.86
4.29
8.10
3.96
2.05
231
8.46

113

368

173

408
6.33
0.00
137
954
9.17
0.34

2.5

1.0

1000

MPH

% MPH

5.34
441
6.15
198
461
469
6.23

493

2.26

134

10

182
360
0.16
8.69
319
3.15
0.00

2.66

8.12

10.00



5.22
MRCO

%MRCO

6.12
165
6.95
1393
112
8.00
0.00

0.00

0.00

1 0.00

561
4.36
501
0.00
489
4.26
10.00

10.00

10.00

10.00

10

% MRCO

6.59
6.42
597
1530
6.95
184
0.00

115

1728

6.96

6.19
6.28
6.54
115
5.98
546
10.00

5.66

0.00

5.97

% MRCO

5.35
5.59
5.08
1591
182
.44
0.00

0.00

16.10

6.68

(MRCO)
% MRCO

668 660
653 65
6% 689
02 1617
514 13
538 703
000 000
00 728
000 175
573 819

10%

6.24
6.44
6.08
0.79
583
6.00
10.00

565

0.00

5.34

%MRCO

5.15
6.60
293
1550
6.12
6.42
0.00

0.00

1531

6.63

6.29
561
8.11
0.00
6.05
5.86
10.00

10.00

0.12

5.12

6¢¢



52( )
MRCO

% MRCO

117
583
6.02
1516
183
6.64
6.64

6.67
1798

150

8.90
10.00
9.84
2.32
8.3
9.33
9.33

931

0.00

8.63

10

% MRCO

[Nl
8.2
545
9.6
9.85
9.00
0.00

0.00

0.00

0.00

211
13%
447
0.29
0.00
0.86
10.00

10.00

10.00

10.00

% MRCO

1.23
8.03
5.12
10.64
1.01
6.22
0.00

0.00

0.00

431

(MRCO)
% MRCO
30 713
25 62
18 258
00 1N
3% 603
21 569
000 000
000 000
000 U
580 631

10%

350
453
113
0.12
4.0
499
10.00

10.00

0.00

445

%MRCO

146
6.3
6.84
1510
14
104
0.00

6.09

1710

02

10

5.64
6.30
6.00
0.819
5.59
5.88
10.00

6.44

0.00

9.88

0f¢



5.23

10

3.30
5.10
2.02
8.17
5.96
4.85
0.93

2.64

5.99

9.96

MPH

MRCO
543
4.73
6.52
0.56
6.82
5.03
9.93

8.75

301

1.16

MRCO

MRCO

4.12
482
5.02
3.10
6.40
497
6.93

6.71

4.00

8.09

241

MPH



MPH

MPH

MRCO

MPH

242

MRCO

10



	บทที่ 5 การทดลองเปรียบเทียบสมรรถนะของตัวควบคุมระดับแบบเฉลี่ย
	5.1 บทนำ
	5.2 เกณฑ์ที่ใช้ในการเปรียบเทียบสมรรถนะของตัวควบคุมระดับแบบเฉลี่ย
	5.3 การทดลองเปรียบเทียบสมรรถนะของตัวควบคุมระดับแบบเฉลี่ยโดยพิจารณาจากความสามารถในปรับให้ได้ตามข้อกำหนดและความง่ายในการปรับจูน
	5.4 การทดลองเปรียบเทียบสมรรถนะของตัวควบคุมระดับแบบเฉลี่ยโดยพิจารณาค่าเปอร์เซ็นต์โอเวอร์ชูทของสัญญาณการไหลขาออก
	5.5 การทดลองเปรียบเทียบสมรรถนะของตัวควบคุมระดับแบบเฉลี่ยโดยพิจารณาความสามารถในการเข้าสู่สภาวะคงตัวของระดับของเหลว
	5.6 การทดลองเปรียบเทียบสมรรถนะของตัวควบคุมระดับแบบเฉลี่ยโดยพิจารณาการตอบสนองต่อการเปลี่ยนค่าตัวแปรโหลด
	5.7 การทดลองเปรียบเทียบสมรรถนะของตัวควบคุมระดับของเหลวแบบเฉลี่ยโดยพิจารณาความทนทานต่อสัญญาณรบกวน


