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Design and performance analysis of a

pH variable domain fuzzy control system

TONG Shiwen
(China Tianchen Engineering Corporation, Beijing 100029, China)

Abstract ; The real-time simplified variable domain fuzzy control method for the control of a pH nonlinear system

was proposed. The method combined the idea of variable domain with the real-time fuzzy inference strategy. On the

one hand, the method increased the control accuracy by the contraction of the domain following the decrease of er-

rors, which is equivalent to the increase of the control rules. On the other hand, the algorithm activated at most

four control rules during each control cycle by using the real-time fuzzy reasoning method for a typical two-input

one-output fuzzy controller. The consideration of the two ideas simplifies the design of the control rules, accelerates

the dynamic response, and improves the control accuracy. The controller can be designed in a baich mode. The

simulation results confirm that the method is effective.
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Fig.1 CSTR reactor of an acid-alkali neutralization system

da(t) _
T = U(t)(cnlkali —x(t)) -

F(t) (Cpsa +2(2)),

= U(t) +F(z) - P(¢),

LH) = lgx(t) + A/;;((:)2 +4Kw.

AH:h () ABAL, m; Cu AHBIKE, kmol/m’ H
Caas NERWWR BE , kmol/m’ ;5 () AR EMBEFMEA
BFREZ 2, kmol/m* ;A N K B #5 A BTG, m*;
K, K4

2 HIEE R K

RIEIFITRR, HRBHAT R, ATRET A
pH =7 MHE s {5 Rl 2. AIE 2 ] LUA i pH {H
R REIELMAR RE, W KT ER RZA U
THER.

1) R AL SRR AT R4 B0t B A R
TAE s RIS RO 2280, S AR 3R g 1 ad
B BT R R A RISUR A

2) RAHA I L%, Bt R E T,
Xt RGUHERBE 1 R B R, AR TFAESERR P LA,

11
10|
9.

'Ah(t)

1 4 dh(t)
A dt

pH

W = hh &N R
— T T T

t/min

B2 pHEIFHEHLZE
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Fig.3 Structure of the variable domain fuzzy control
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Fig.5 Membership function of variable ec
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Table 1 Membership function of variable Au
4% 4
-3 -2 -1 0 +1 +2 +3

u,(z)

NB 1.0 0.7 0.3 0 0 0
NM 0.7 1.0 0.7 0.3 0
NS 0.3 0.7 1.0 0.7 0.3 0
AU ZE 0 0.3 0.7 1.0 0.7 0.3 0
PS O 0 0.3 0.7 1.0 0.7 0.3
PM O 0 0 0.3 0.7 1.0 0.7
PB 0 0 0 0 0.3 0.7 1.0
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Fig.6 Batch design method for the real-time simplified variable domain fuzzy controller
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