PID

2
2
IPD
PID
1960
PID
PID

PID

IPD

PID

1980

PID

90

PID

PID

PID

PID

PID



Hoo

PID
PID
PID
PID
(1)
(2)
(3)
(4)
PID IP-D
kick
2
I-PD
21 25
26 30 39
PID

[47]

10

PID

set-point



PID

PID 35
PID
PID 34
PID
PID
PID
IMC;Internal Model Control
PID
PID
PID
PID
Zeigler-Nichols
Chien-Hrones-Reswick
1 2
PID
PID
PID 45
Zeigler-Nichols PID
C(s)=K(st+a)**2/s K a 6
K,a MATLAB
K a K,a
K,a
Hoo PID PID Pl
Hoo
PID 12 14

PID



GA PID 16

PID
1
PID
G(s)
— K - Ls
(9= 1+ Tse @
K T L
PID
1 PID
PQ » pp —» > >
GHP
Gy(s) PID K(s)
G(s)
Ga(9) = —— o)

1+ K(s)G(s)



G, (9) G (9)

PI
PID PI
PI D
PI
PI P
PI
1
K(s)=Kcl+=—) €)
T,s
0.3 @ Gy (s)
K ot
Gy (8)= —— 12 - (4
1+ e Kel+=—)
1+Ts T, s
e-Ls
s o~ 1
5
€ @ ®)
Gy (s)
T
K—S
Co (9= T T 1 ©)
L — g%+ T, s?+(@1+ YT, s+1
KK KK ¢ KK ¢
G (9)
Gnl=— (g
@A+ts)2(1+Ls)
T 0
5 L L

PID



) G (9)

du+§-g§s

G ()= L1920 19 (7)

L=0 D(g=d/s

{24 =1t
KK

T, 12)
c

2 +L=+—2
KK

T, 13
C

{1+ (- 9 b=t 14)
C

(12),(13),(14) t

_ - 2Lb +eh ++/(2Lb - eh)? +4abLeh
2b

(15)

(17) Tt (12),(13)



T.=2to+L-g% (14)

_ K
g=(t 2+ZL)m (15)
Ke =— (16)

PID
PID

PID K(s)

K(S) =K L+ ——+Tp9) a7)
Ts

Gy (9)

Ty
K
Gy (s)= <

T T+ L ReTo) o B0 RKS)

KK KK .

18) ()
T,TL _
KK
T, (T +L+KKTp)

KK ¢
T, (1+KK¢)
KK ¢

t 2L 19)

=t 2+ 2L (20)

=2 +L (21)

A1+ (- 93 =

ke (22)

C

PID



o +\/(eh)2 , MKaehl
= (23)

t
2K
T

t2
T=2+l-— (24)

TT, T t 2
= = 2 +L- — 25
(2 KeZ T =
2
t +Z|_2_1}'<;|_ (26)
2+l c
T

C

Tp =

2 PID

PID

» PID Pé >

FF

FF C(s) G, (s)

G, (9) ﬂ%w@»@@ (27)
Gy (s C(s)
GM (S) _ 1+ K(S)G(S) (28)
G(s) K(s)

C(s) =



IPD

P C(s)

1+ T,s

PID
C(9)




KC
Y(s) _ G(S){C(S)+ﬁ}

(29)
R(s) 1+G(s)K(s)
G(s),K(s)
_Ke®"
G(9) =1 (30
K(s) = Kc(1+%+TDs> (31
1
Tl G
B K
(s) = 1+ Ts)(L+ L9) (32)
C—{C(g)+Le
Y(s) _ (1+Ts)(1+Ls) Ts (33
RO 14K g arLlomy
(1+Ts)(1+Ls) Ts

_ KT, sC(s) + KK
T,TLS + (T + L+ KK_T,)T,$° + (1+ KK )T, s+ KK,

(34)



KT, sC(s) + KK¢ = KK

C(9
C(9=0
Yy r
KT, SC(s) + KK = (1+ KK )T, s+ KK
C(9
1+ KK
C(9 =
(9 "
y r
KT, sC(s) + KKe =T, (T +L + KKTp)s? + (1+ KK )T s+ KK
C(9

(9 = %{cr FL+KKTp)s+(1+ KK )}
GHP PID
() GHP PID PID

()

()

GHP

GHP 1



K
P(s) = A 35
(s) o7 (35)

IPD
4.1 n IPD
n =5.25 (8.1step )
4.1 IPD
n K Ti TD
(step/rpm) (sec) (sec)
0.2 434 0.257 0.0575
0.5 161 0.349 0.0854
1 0.748 0.476 0.103
4.2
C(s)
0
172

0.197s+1.72

4.1

50rpm

4.1

4.2

4.2



4.1 8.1step



(1]
(2]
(3]
(4]
(5]

4.2

PID

PID

PID

50rpm

IPD

Pache Research Study -A

1992
2002
1987
1997
1996



[6] K.Ogata,”Modern Control Engineering,Forth Edition”,Prentice Hall,2002
[71 K.J. strom,T.Hagglund "PID Controllers:Theory,Design,and Tuning,2nd

Edition”,Instrument Society of America

[8] PID
Vol.34,N0.7,666/667,1998
[9] PID
Vol.35,N0.2,238/243,1999
[10] I-PD
Vol.34,No0.7,674/681,1998
[11] PI
Vol.15,No.11,577/585,2002
[12] PID
Vol.32,N0.12,1612/1619,1996
[13] 2 PID
Vol.11,No.1,41/49,1998
[14] Hoo PID
Vol.11,No.1,35/40,1998
[15] 2 PID
Vol.11,No.1,19/25,1998
[16] PID
Vol.35,N0.4,531/537,1999
[17] PI
Vol.34,No.11,1632/1638,1998
[18] PID
Vol.11,No.1,26/34,1998
[19] Hoo LMI PID
Vol.34,No.7,653/659,1998
[20] PID
Vol.44,N0.9,483/491,2000
[21] PID Vol.19,No.4,382/391,1980
[22] PID
Vol.34,No.7,682/688,1998
[23] PD
Vol.11,No.1,10/18,1998
[24] PID Vol.42,No.1,2/6,1998

[26] I-PD



Vol.42,No.1,7/17,1998

[27] PID Vol.42,No.1,18/25,1998
[28] H oo PID
Vol.42,No.1,26/34,1998
[29] PID
Vol.42,No.1,35/40,1998
[30] 1 PID
Vol.13,No.1,46/52,2000
[31] 2 PID
Vol.38,N0.5,441/446,2002
[32] PI
Vol.14,No.12,561/573,2001
[34] PID
Vol.35,N0.3,363/369,1999
[35] 1 PID
Vol.33,N0.5,344/351,1997
[36] PID V0.36,N0.9,643/647,1997
[37] PID V0.36,N0.11,800/807,1997
[38] DCS V0.37,N0.2,129/138,1998
[39] PID
V0.37,N0.3,201/208,1998
[40] PID V0.37,N0.5,362/368,1998
[41] PID
V0.37,N0.6,423/431,1998
[42] PID
V0.37,N0.8,578/585,1998
[43] PID
Vol.36,N0.5,431/437,2000
[44] PID
Vol.38,No.3,270/276,2002
[45] PID
Vol.38,N0.8,686/693,2002
[46] PID

Vol.7,No.12,520/527,1994
[47]
Vol.35,No0.7,686/693,1999



