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Fig.19 Structure of Controller.
(a) Ordinary Controller.
(b) Controller with Anti-windup Scheme.
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Fig.20 Effect of Setpoint Change Magnitude: Case A.
(a) Controlled Variable. (b) Manipulated Variable.
(c) Integral Action.
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Fig.21 Effect of Setpoint Change Magnitude: Case B.

(a) Controlled Variable. (b) Manipulated Variable.
(c) Integral Action.



90 PID %0

T, SIHESOB N TH BERIFE S ult) TH B, 1k

U D J7 TRIFVE 3D 5 T, u@®) & o) & 0TREEL
TWbD0b%h. Fig.22(@) #RAE, M 2VNE W,
DF ) FIFEE B L\ E, FIEHE O b BN D 2R
{Igos T, Zhiuk, Aoy, b o & KEWEE
EHE N2 CGELHIHEELY BEECE ST E 2 ARD
I, FRIO DI/ NI W ER L2 Ib b i b,
HEOEAINE T T, UROKRTH 5.

Fig. 22 (a) T% 5 02K 2 L DI, faFIEM: 2 B
LWgEF—N—va— b RNKEVWZETHD. £ T
Fig.22 (b) # H1.% &, BIFEZ u@) " KE <75 Tk D
Fhtl o THEERE o@) DEFHERGCR 5 F T ER
MAEL T2 E0b25s. TORRIIESBIFCH
D, FROIDIRENKEL R, ThXiFrHiAls
LW X o TRESBIED, Fig.22(c) wRT&ED, KX
(75> TWBDTHS. 2Fh, HHELHENIE S
FMOMRENEDIC L > TEEIh TS ew, HlfEES
BEEEL CEFRU EOBEIMNIRLEC -7,
F—=NRN—=va— bR TH LAWY IR HLENET
Th, —HEFDIAALRZEY HHRERE T 2% % T,
HHEBE LT HaOBEEN b > T —"—v a2 —1
DRELRBDOREZEZBNS. Hz THlzE Bu
ABDERL T, R E - ThARIIZF Lo » &
ZMNTEI AT S0 Lit7gus,

Ihk, REOESEIEEX LAY (windup) Fhi
BERTOEBALD5 L5 DLW 5 b1 T,
Dy b TARTYT LD, BRITARTy T L
DIEA TG, BOEWEDOZ L&Y £y PEIEE B S
DTH5.

FRTHHD, BAEE o LA BEFEDO AT »
7Em3b afiTa L, HHE BEEOIE LRI off
i h Z EIXBSH D, ok 2%, Fig. 22 © M=4,
AT v 7EmI 1 OEEL, Fig.20 D M=2, A7 v 75
05 DYEAFERENRD L, BEIHED 05 5L 70
T 5.

iz Case B i b LV, fafio /s 54 (0% Hh M=w)
e, R0 5 EEOAEICOWT, AT v FRE
EEZE LT 50 % Fig. 23 1w+, Fig. 23() 2
HHEDINETH S, i & Ak, Fig 23 (b) OFEHEN
FERCHIES R hnd 2 B FE o@) T, ST O
HTH DRSS u®) TH 5.

Fig. 23 (a) 1B\ Ch AFEE B L\ g &, HlfEE
DB ERD L oo T A, Lzl A— " —v a—
F OBEKRIEHT D 7 — A3 i EE T, Fig. 23 (0)
ORTESEIEL, M=15 085 %kE, ffEREC

1.8

1.6

141

—_

control output
&
T

14
=)
T
1

(=]
S
T

02r b

0 2 4 6 8 10 12 14 16 18 20
time

control input
(=) [

S

0 2 4 6 8 10 12 14 16 18 20

10

integral action

1
T

0 2 4 6 8 10 12 14 16 18 20
time
Fig.22 Effect of Saturation Level: Case A.

(a) Controlled Variable. (b) Manipulated Variable.
(c) Integral Action.
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Fig. 24 Effect of Anti-windup parameter, a.: Case A.
(a) Controlled Variable. (b) Manipulated Variable.
(c) Integral Action.

Fig.25 Effect of Anti-windup parameter, a.: Case B.
(a) Controlled Variable. (b) Manipulated Variable.
(c) Integral Action.
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