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11.4 bPID-Stegsvarsmetod
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11.4 blosn. PID-Steasvarsmetod

] | T T T K T, T
| .+ P: 03/a — —

-t | Pl: 035/a 1200 -
| | Ll |PD: 06/a T o050

~—> 0,6

L=1T=25 K:T:O,6 T|:2,5

T,=0500=05

William Sandgvist william@kth.se



William Sandgvist william@kth.se



11.5PID-tumregler

30 1+ + 1 S

O i - Stegsvar for ugn vid
| 1 stegéndring 1 kW.

] % 11 Processen har tv&
56 e ) tidkonstanter och
L35 S ‘+ -~ dodtiden ar 0,5 min.

| | | B J = f1d

P ¢ O3 % 5 @& ¢ B8 P o0 i (min)
Ugnen ska PID-reglerasa) ZN-parametrar.

b) CHR-parametrar.c) Vilken metod ger

bast dampning av lagfrekventa J, =L
processtdrningar ( dvs. har ladst)? K
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Ziegler-Nichols svangningsmetod

+

KT T, VN "IIII ;'

o Stall in regulatorn med desgsanregelvarden: To
K TI TD
P: 050K, - -

Pl: 045K, 0850, -
PID: 06K, 050, 01250,
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Processer meiva tidkonstanter

Kommer Du ihag ...

100 % L Ke (K _&
° > h < steget
66,7 %
& K
Gp(s) =
333% 1+Ts)1+aTy
N e
AP D .
‘2/3 = _2n Pea—diagram n=2
™ P1+a) ! !

192< Q< 2,71 Ok med tva tidkonstanter
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11.5 alosn. PID-tumregler
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11.5 alosn. PID-tumregler

co by 24 5

"~ P(l+a) 1122((1+04) -

30 1 4 —

ST 300

- [(L+155)(1+ 065)

in . tid
o 93 §1 2 (min)
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11.5 alosn. PID-tumreglera.

30 @—055

GP (S) = | -pi=-0,5w-atan(D.6w)-atan(1.5w)

(1+15s)(1+ 0,69)

Input:

—7=-05w—tan (0.6 w) —tan"'{1.5w)

ardg P ( J CU)] - - 0,5 [ 0 tan~! (x) is the inverse tangent function

-arctanQ6w) —arctan(5w) "

Sl
m=+050dg, + B S ——
arctanQ,6w, ) +arctan(,5w,) NS

WolframAlpha ) ~
2]7 2]7 Salution:
W, = 2= TO = — = JT w =~ 2.01846
w, 2
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11.5 alosn. PID-tumregleK,

300e
GP (S) = To =71
(1+15s)(1+ 0,69)
1=K, Gp(w,) = Ky= 1 =
G (w, =2)

V14122 Q143

= 016
3C !

ZN: K =06K,=06[016=0]1
T = 05T, = 057=16
T, =0125T, = 01257 = 04
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11.5 bl('jSZl. PID stegsvarsmetod

3"‘A"'”*"‘F**'; 252 ot O 0
| p 1.3 |

| K T T

P: 03/a - -
PI: 035/a 12T -
= “pD: 06/a T 050

T I i ﬁ::. :‘.‘”—f' S il T ;-- —
10 ¥ =T I/ %
: = | gsl ! —
I . [\ / | ' ]
5T Y 2N | | &5
: ' Bl SRR — - =
[ | T AT . tid

;L’ é ; 0 1 12 (min)
CHR: K=06/a=06/9=0,067
1 T=25 T =T=25
L =07 T, = 05L = 05,7 = 035

20
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11.5 closn. PID jamforelse

Storningsdampningen bestams av regulatorns
lagfrekvensegenskaper

T =14 + T =25
A ‘/Z

3 N-PID /
G\ ¥ CHR-PID
K =01 %\ 7 K= o07 N~
JV:T :1’4::14 JV:T_|:£:37
K 01 K 0067

e Lagstal, -vardet har hogsta lagfrekvensforstarkningen.
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11.6P-regulator Bodediagram
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11.6P-regulator l0sning
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11.6P-regulator l0sning

IGI o 20 log |G| dB

(G

S e i fac Mt s St et ot (et iy gy R

rad!§ ]

0.2 [G. = ~ .
TN NS (U (NG NN NN DRSS NN .\ SEEE SRS TR SR T e _\\1...___ M S .
0_1: -20 \

0.05- S N\

\‘ \C
i E=2 ao I \'--..
ml_ ' 4~
0.02 * g
__.H__._________._.._M-______-.___.H__._._____u__*...?:-.,,‘_:;\‘nm_-130
0.01 }-40 \

William Sandgvist william@kth.se



11.6P-regulator l0sning

Hur stort blir felet vid stegformad och rampformad
borvardesandring?

e, =Ilim 1 -1 =017
s-01+G,L [, 1+2[P5

g =00 Ingen integrering!
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11.10P-regulatorer

3
Gp = Grepy =K
1+ s)(1+5s)

BestamK for @, = 45°.
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11.10I6sn. P-reqgulator

3K 3K

S e Ty es) T v aie 2
@ (w) = —arctanf) —arctanbw)

¢ =45 (-180C+ 45°)% = —arctanfu, ) —arctanbw, )
= w,=135[rad/¢]

- 3K ke J1+135° Q/1+25035 _
J1+af Q1+ 2507, 3

38

Med K = 3,8 bliray- = 1,35 ochdp, = 45°.

William Sandgvist william@kth.se



11.10visualisering med Matlab

G, = 3 e
(1+s)(1+5s) —*¢

Gl=tf([1],[12,1]) °
Q=tf([3],[51]) .
GGl* 2 40
bode( G -
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11.10visualisering med Matlab

c . - 383
T L+ 9(+5y) ¢
11,4—C)
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GL=tf([3.8],[1,1])
G=tf([3],[51]) = e
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11.11 b Pl-requlator
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11.11 blosn. PlI- regulator
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11.11 blosn. Pl-regulator

Qe =1 (:Dm:450

6,6

S O NS e B B R S R S
@A+s)(A+5s) |

' ' [ ' ' [ RN ' 1 [ T B B I
' ' [ I I | ' ' [ RN ' 1 [ T B B I
1 1 [ N R B 1 1 [ BN 1 1 [ T I B I

_5|:| il i i L o e R e e R e e I N R N Y ]
1 1 [ N I | 1 [ BN 1 1 [ T I B I
' ' [ I I | ' [ RN ' 1 [ T B B I
' ' [ B | ' T oo ' 1 [ I |

—124°
—-18C°

-100

-180

200 -

William Sandgvist william@kth.se



11.11 blosn. Pl-regulator
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valj: |, c | @ 02
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11.11 blosn. Pl-regulator
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