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Fuzzy decoupling control for gas pressure of collector for

coke-ovens with asymmetry
WU Min, ZHOU Guo-xiong, LEI Qi, CAO Wei-hua

(School of Information Science and Engineering, Central South University, Changsha Hunan 410083, China)

Abstract: To control the pressure of a gas collector for coke-ovens with different capacity and via different channels
which make it difficult to control by using decoupling control based on the traditional methods, we develop a fuzzy de-
coupling control approach for gas pressure of collector for coke-ovens with asymmetry. From the perspective of reducing
the inputs dimension of the decoupling controller, we distinguish in real-time the coupling relationship of the asymmetrical
gas collector pressure by using dynamic coupling analysis method, and then fuzzy decoupling controller is employed to
decouple and control the gas pressure of collector. The proposed method validates the decoupling principle of fuzzy control
in decoupling the gas pressure of collector, providing theoretical and practical basis for the control of asymmetrical objects.

Vol. 27 No. 1
Jan. 2010

Key words: asymmetry; gas pressure of collector; coupling analysis; fuzzy decoupling

1 5|5 (Introduction)

P ERE T RR T A28, WA, wms
MR A S H &Lt R4, g
FE 710 R 26 2 BRALE e SOR AR R AR A S RUAL
T ) FIAN I T 7 (AR A S5, i B N AR TR )
Xt G 10 K 502 A R R TR ¥, R P R i,
s ) 200 SR e DA A T2 R, B Smdth 7 £ 47 i
FDahlin 92, [ B 75 5 503 Bl 12 15 S 000 ol 4
SR, BT AR A EA B A (4 R

AT FH 22 i £ 45308 R s sl v
FATPIDF ]« B2 RIS B2 AR s i 12~
il Gun: SCI2088 H T B3 1 AH A 3 BT 1) At 4 i
J3 %5 SCI3IWTE T Pt SO 5 0k 5 i AH 45
(7R84 Tl 2 ok S IR AR 22 T ) M2 R S48
H T —FhJE T-PID £ X 4% FIRBFAST R ff 25 X % 1)

Wk H 3H: 2008 —09—11; Y& ks H 3H: 2009—03—04.

2 AR BRI T 5. IR 7 R0 AR ) R
P TR S, S T B PEHRIBOR, EREAN
I S AT X R ) B A U AT AR, K AR ke
FATRP R A 8 AT R AN R S5 A BB 1
g9k SN YAt T

Rl 75 J3E 1R ASE & Jc R thiBristol 719664 £ ), 3=
SE T DR B A\ A Y T PO AN [] R 5 PSR 52 SN
i 1 P9 A RO ) A, T AR G A R BT AT
P EPERL. O TR R SRR &, 3614
H R SR B B R IR — A SO AR ZEh 20 B8
K. LT T 25 RGBS AME LR E L
P& PNE S WO EVIRPI DO RSN (PPN (2 P
BB AR LT T U7 B UL

R A A A A 20 SRR B TR S AR R oK
(R348 R PR TV, AN S SR T GOR il (1 £

FEWH: B “863” I RIH AU 7B H (2008 AA042902); XA H T AE R4 B4 P ) I H (60425310).



H1H

FERREE: 22 AR AR AR U TR SO R o 95

SRR OB R R R — N KR, st L
FINERA R 5L F ARG e AN b, 347
AR TN, 2 T ()00 e B DA R I IR O
A NHICH ) I P AR SGE R 14T 3 B A
AT, BEATRORIHE B, SEIRARAR. OC T ROMI Al AR 1 N,
SCISVEH X TP A KL VR o it 114) 22 A s ) i) 8, 1) P A5
PR SRR A R A ), B sl T R — o
] AR VR S RSO fiA R A7 ) SCIOTHR 95 K i B o AL
Y1 T30 2 7 (PR o, 3 — T 3 ORI A R ) oK Pl
FATCHUAL B far 4 01 75 8, DA w458 ol R G 3 Y. 47 A
BALIIRE T, SC10148 H— P AR B S Pk R )
(AR A R 42 Tl S0k, T8 ok AE SR B R S o Y
TN RE R e N, 36 T BRI AR s SV

5 SR B B 90 W RVRSORA At R AN 75 R 1 1) B2
TR R w0 SR Bk Al 22 S AN X R A A S
BRI RS, P — P 2 BEAKTRR A 1
TR 7 RS R 2 ) v, SEBRIZ AT IS B T %
Tk A R,

2 X% iR (Description of the object)

TN AN B AL A 14, 28383 AR, Hooh
ANKEFRGT AT VHFI24 £ A7 AH B BCE (2960 m), 3#EEN
55 1A 5 AH R A8 (29600 m), 3#EE L A 77 (1) 5
SRS ERI2# A A P R AT A4 v e Ak
A, GAIAZR RGN, feJa 164 F . o0 B okt
LSRR, IS E SRR TR thsg[1]
ARG E AN 2L RS, &) 5P
W 3 AR E A% 30 oA BRI D6 R, TR G 3 )RR A 2 1) i
N R MG R R, E I3, SC12]3
HH R A R A B 23 AT 1) O A AR ) AL
W, B A S bR AE PE i R R, 3R AR R A
Bl A 7= 5 R 2 R A AR A, X R AR Ak K 3 A AR
RERGMR A UL C R R A AR A, PRCR
A FEFEA RGBT I ORAE A b (8] (9 IE A 4 4. T
X 2 PEANK BRI A O R LA WA A sl
R MR RIS AR 557, 7 5 A B A s ) g U g 3
fith b, K SO0 B A R A B 1B AT o5t 6o 22 R Ay
AR AR IR IR T RN 2 B A BRS TR AR AU TR R
KA SERE E 00T, I EEE RS REHETE)
A0 2 LB ARASOR fift A 428 1 s (0 N IR A Y
(R ASEA f AT 428 T S 6T 20 4L i R R P B T kAT
AR . 45 R G A AR R B TR

K1, Uy, Uy, Us 7y 5l ARGR 14, 2#FI3#4E U
B I R T R A R 20, 2o, Zs oy M R OR
SR FH RECR A58 R 97 ) 2% Ji UG ) g % S s T G
Y1, Yo, Y3 7 I 1#, 2# FI3#EE4 TR ) S By .
LR R AR A P AR BT T 325 1], AR

LR AT R R I3 A DL R RR A R 42 1 i 1) S D
iR

AL oel
FE 7 A

W 1 T

——| ARG BT j
i i
wE g | s | U w| Z | Z :
g ] An
R o s :
miEhem | £ Y |a | 2 | ¥ !
M i At

1 AUFRER U IS D P R G4k

Fig. 1 Control system structure for gas collector pressure

3 MABEESPT (Coupling analysis)
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Table 1 Coupling degrees between butterfly valves

opening and gas collector pressure
WERTTRE 1R 2#K 3#IE

I#IERIFE 0.713 0.211 0.016
2HIEIRFFRE 0.211 0.713 0.016
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Fig.2 Strong fuzzy controller
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Fig. 3 Pressure curves before and after applying

the control system
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