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Fuzzy Decoupling Control of Alcohol Distillation Column

Han Yuxing, He Xiaoyang, Wang Hong
('School of Electrical Engineering> Guangxi University, Nanning 530004, China)

Abstract : A design and implementation method of a fuzzy decoupling controller of an alcohol distillation column is
introduced, which applied to a sieve plate alcohol distillation column experimental device according to the temperature control
loops of the column top and the column bottom have strong coupling in the alcohol distillation process. The experiment result
shows that the control system can realize the demand of decoupling control. It has great advantages in product quality and
energy consumption reducing by comparing with the conventional double independent PID loops,
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Fig. 2 Schematic diagram of fuzzy decoupling control system
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Fig. 4 Diagram of membership functions of EC,
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Tab.1 Fuzzy regulation table of
column top fuzzy controller

EC £
' NB NM NS Z(i PS PM PB
NB PB PB PB PS NM NM NB
NM PB PB PM Z(i NM NB NB
NS PB PB PS NS NM NB NB
Z(i PB PM PS NM NB NB NB
PS PB PM PS NB NB NB NB
Py Py Py Py Ny Ny Ny Ny
Py Py Py Py Ny Ny Ny Ny

F2 BEEMEHFOEMHEN
Tab.2 Fuzzy regulation table of
column bottom fuzzy controller

E
EC, N, Ny, N, . Z, P P,, P,
Ny Ny Ny Ny Nu Z, Z, Z,
Ny Ny Ny Ny Ns Z, Z, Py
NS NB NB NB NS Z(i Z(i PS
Z(i NB NB NM Z(i PS PS PM
PS NB NM NM Z(i PS PS PM
PM NB NM NM Z(i PS PM PM
PB NB NM NM Z(i PS PM PM

1.2 BRRFEt

HT T8 TS IR 2 MR BE PR R WA A 1, AR
Rl g 5 B4 R AT 2 . SRR Y S
AT ERBZRE, WISShrmBsaramvi i v o v, 2
ZIDSE

=K [Cox{l—a)+C % ], e [0L1], (1)

U =K [Cox{l=o, 0+ C x|, v, 2 [1] 6 (2)

Bray e B0 0 BF, FERIASICELRE s Yoy e,
Yoy 1, X AR BRABGAE DL o vy e BSEBRELAE 0~1 Z
), T XA R B A T IR A . B e
Febl By e 3909 0, BATRIREEEA T, XIS EE T
IV il B A2 1) SRR 2 %0 o5 — O B il BE )™ AR B
Wi, S RSN, B My e, BO(EL, XIS
BN

2 WA AR S

ARG “HEE” BIHMAPLATE, MATLAB
BIPEE G5EL . Wi+ S7-300PLC RAEMS IR
ARG R B HATE . MATLAB SAEE I
it pDDE HATiEIH.

2.1 MATLAB SATEREN

MATLAB ENE PR, HEFENRES A,
MATLABIH 71> DDE % F BRI 428 F rh 5l
EATAE: 1) ddeinit. B S5IRSGSARAXE, BT
B REGR ] | AN EIE S, PUR RERAE S XA

WIESHAT; 2) ddereq. MRS AR L, RIHE
AR 3) ddepoke. [HIIR 55 A R BHE 5
4) ddeadv, B IEEHEEKR; 5) ddeunadv. MHBRA%EE
HHK; 6) ddeexec, KA gksamn Y 7)
ddeterm, 215 RS #4E() DDE 2165, DDE il f5HE
EnE 6.

Al
1L

T g :.' [TENTIEY
IL B

= -

5k

El ¢ DDEIEEIEH

Fig. 6 Block diagram of DDE communication
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Fig.7 Column top temperature of PID controller
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Fig. 8 Column bottom temperature of PID controller
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Fig. 9 Column top temperature of
fuzzy decoupling controller
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Fig. 10 Column bottom temperature of
fuzzy decoupling controller
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