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The Application of Fuzzy Control in Pulp Consistency Control System
HUANG Wenying and LI Changxi
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Abstract: In the process of pulp consistency control, digital PID regulating will bring serious lag effect, becanse of the
transmission lag, the actuator’ s inertia, especially the long sampling period of the moving blade consistency transmitter. It” s
difficult to achieve satisfactory result. In this paper, fuzzy regulating has such advantages as high control accuracy, quick re-

Key words: fuzzy control; pulp consistency; moving blade

1 3| E (Introduction)
ERRNEFRERYT D, i FTRAXGT SR

FREFY (15 BN RUR T RIEFR

RFRH (e ) ARRH AR EEZBR

BRBK (A = 26), RABF PD WHL=E7E
BYREIE RN R R S RAF B RR B

y itter and

EEEHIRBMETERANEHTE ARER
SEMERBENREN . SH, ABWERLBBNRH
WoBEHRE, X R R EE —ERE N
. Bk, RSB HR T ML S T Rk R R
TR PR AT A L R B R O ok
BAELER PD A, IER T RESHRE (K
T, BEITER ML I RIRE AT NE) .

Py W ey I/

Bl BREEREEH R REE
Fig. 1 Schematic diagram of fuzzy pulp consistency control system

2 EMEH BRI (The design of fuzzy
controller)
2.1 B8R (Variable fuzzification)
FEF A R B A9 L Ak 50 70 2 o i 20 K 1R
HHP RE EECHERLEMARLKETK,,
K, #TEN R BE U ARXISBRMELSER,

DBAEL: ARWERE e.

HARE: -0.8% ~0.8% HMITIRAE;

BiLit: X ={-6,-5,-4,-3,-2,-1,
-0,+0,+1,+2,+3, +4,+5, +6{;

Al £ NB,, NM,, NS,, NO,, PO,, P§,, PM,,
PB,.
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BZEEMRBREN:
NB,=1.0/-6+0.8/~-5+0.4/-4+0.1/~3,
NM, =0.2/ -6+0.7/ -5+ L.OV -440.7/-3+0.2/ -2,
NS, =0.1/-4+0.5-3+1.00/-2+0.8/-1+0.3/ -0,
NO,=0.1/-2+40.6/-1+1.0/-0,
PO,=1.0/+0+0.6/1+0.1/2,
P5,=0.3/+04+0.8/14+1.0/2+0.5/3+0.1/4,
PM, =0.2/2+0.7/3+1.0/4+0.7/5+0.2/6,
PB,=0.1/3+0.4/4+0.8/5+ 1.0/6.

2) AR 2 BREREEMLE ec.

EAWB: -0.5% ~ 0.5% MBI ;

mikew:¥=1-6,-5,-4,-3,-2,-1, 0,
1,2,3,4,5, 6};

1

i#%: NB,., NM,., NS, Z0,., PS,., PM,,
PB,..
DGR, WIIFEHEE.

EALE: - 12~ 12(nBI D/A EHERE);
B, v={-7,-6,-5,-4,-3, -2,
-1,0,1,2,3,4,5,6,7;

4% NB, ,NM, NS, ,Z0,,PS, ,PM, .FB,.

HRBAR | BB RBENBEFE, T
APRELRAR 2 MBS L BN S AENRBE.
XEFR——FH,

2.2 2H AN S5EMIE B R (Control mles and the
table of fuzzy control)

RE“If A and B then C"#00, B & WIEH YL
ReR, BRET RS, LEL

A B AR A

Table 1 The table of fuzzy control rules

E
A NB, NM, NS, RO, PO, PS, M, PB.
EC
NB,. | PB, P, PM, P, PM, PS, ZO, Z0O,
MM, | PB, PB, PM, PM, M, PS, ZO, ZO,
NS, B, B, M, Ps, PS, Z0, NM, NM,
20, B, B, M, Z0, 20, NM, NB, NB,
S, ™, M, Z0, NS, NS, NM, NB, NB,
MM, 20, Z0, NS, NM, NM, NM, NB, NB,
B, 20, Z0, NS, NM, NM, NM, NB, NB,
ZEFE,HA 56 KA, T RIA AL 21 KRN “THEATEHLEER.
#n: IF NB, AND NB,, THEN FB,, 2.3 32% # % (Control algorithm)
IF NM, AND NB,. THEN PR, HTHRBEEEMERSRA B L EERL
IF NB, AND NM,, THEN PB,, AEROEBEMEENEFHERSTHERY
IF NM, AND NM,, THEN PB,. BEWIRFEE, ) REM 25 R AR A KEEE, R
BLA AEBE L RRRS P —KIEER R

IF NB, OR NM, AND NB,. OR NM,, THEN PB,.
EXFHR ¢ Recla, 2BILEF K, K, T
BRGNS EMR ELEC; BiR
U=(ExEC)-R;,
SHHEEFAM A 21 KN, 520K & 21 M H
B REIEN Uh,, Uy, T4 BB EH B Y.
V=0 U%U~UUn
ARACRRERBTENNE, BRERIIEH
B RAOBRR «.
Xt BT BT 88 A0S AR, BBME T a4 8 L {EAR
HEMERHE.
P T ATTE 48 == 50 20 M i e ol =B 44 A

HEETENERR, B E R,
TR ESBUREFRASHT . HEEEIHN « B
ec, TRV K, MK, Sl EENE, MEC, (Re
BEEHE).
E, = Ke; EC = Kpec, EEC E [-6,6].
MEMERTHEESEREEEYN U(K.,
Keec) B2 K, RUEHR LB THEH K.

v = (KUYEE), UVel-1.7],
HHEHERS D/A BRIV EDE, EFH®RITHF
BERIEE .

3 R %R (Application result)
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Fig.2 Record of the control system output
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Fig.3 Record of the PID control system output

4 it (Conclusion)
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