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11.4 b 16sn. PID-Stegsvarsmetod
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11.5 PID-tumregler

Stegsvar for ugn vid
stegandring 1 KW.

Processen har tva
tidkonstanter och
dodtiden ar 0,5 min.

e fid

. 3 L 5 6 7 8 9 10 1 12
Ugnen ska PID-regleras. a) ZN-parametrar.
b) CHR-parametrar. c¢) Vilken metod ger
bast dampning av lagfrekventa
processtorningar ( dvs. har lagst J,, )?
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Zlegler-Nichols svangningsmetod

R LQ—' GR > GP —— Y I.l.l.]l | -.III I\ IIII |I I| Illl
K T| TD | 'I ". ;I.l IJ' |,II | '.II J,l |
e Stall in regulatorn med dessa tumregelvarden: To
K TI TD
P 0,5-K, _ _

PI: 045K, 085T, -
PID: 06-K, 05T, 0125T,
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11.5alosn. PID-ZN
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Processer med tva tidkonstanter

Kommer Du ihag ...

A KS
100 % Ks |KE—
s > h — steget
667 % <
GP (S) —
333% (1+Ts)(1+aTs)

A -/
PANPARNY
F2/3 T = L3 |§)e di >
- P(1+a) ,a-dlagram, n =

1,92<Q < 2,71 Ok med tva tidkonstanter
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P,a-dlagram
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11.5 alosn. PID-ZN Gg(s)

b, 2,4

T P(l+a) 1122-(1+04)

11306

- [(T15s)(L+0,65)

S T |
12 (min)
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11.5al0sn. PID-ZN w =7

30 ] e—OSS

GP (S) — | -pi=-0.5w-atan(0.6w)-atan(L1.5w)

(1+1,55)(L+0,65)

—n=-05w —tan‘lm.ﬁ W) —tan‘lul.S W)

arg [EP ( J a))] — _0,5 - tan~! (x) is the inverse tangent function

—arctan(0,6w) —arctan(l,5w) 1 1
arctan(0,6w_) +arctan(1,5w_ ) g
WolframAlpha  mmm) ' =
2 2 Solution:
a)%:2:> T0: 72-: 72'::72_ w ~ 2.01846
w 2
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11.5alosn. PID-ZN KT, Ty

30-e 7%
G.(s) = T,=nx
(1+1,5s)(1+0,65s)
1
1=K, -G, (w = K, = —
2 2
_ \/1+1,230\/1+3 ~016

ZN: K=06K,=06-016=01
T, =0,5T, =057 =16
T, =0125T, =0,1257 = 0,4
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11.5 ¢ l6sn. PID jamforelse

e Storningsdampningen bestams av regulatorns
lagfrekvensegenskaper.

T, =14 v T, =25
| fo

3 N-PID
N D
K=01 %\ / K =0,07 ™~ /

<“——>

T, 14

_ T, 2,9
K 01

14 J, == =37
K~ 0,067

Jy

e |_dgsta JV-vardet har hogsta lagfrekvensforstarkningen.
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11.6 P-regulator Bodediagram
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11.6 P-regulator I0sning
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11.6 P-regulator I0sning
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11.6 P-regulator I0sning

Hur stort blir felet vid stegformad och rampformad
borvardesandring?

=017

e, =lim L = L
P s501+4G, -G, 142-25

g, =0 Ingen integrering!
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11.10 P-regulatorer

3
Gy = Gre = K
(1+5)(1+58)

Bestam K for @, = 45°.
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11.10 10sn. P-regulator

3K 3K
G -Ggepy = G(w) = > >
(1+s)(L+5s) 1+ @® 1+ 250
¢(w) = —arctan(w) —arctan(bw)

@ =45°: (-180°+45°) Fﬁ)" = —arctan(w,, ) —arctan(5w,,)

= o, =1.35[rad/s]

. 3K ko V141,35 -y/1+25.1,35° _
J1+ 0% -1+ 2507 3

Med K = 3,8 blir - =1,35 och @, = 45°.

3,8
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11.10 visualisering med Matlab
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Gl=tf([1]1.[1.1])

=20
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11.10 visualisering med Matlab

c .o __ 383
"R 145)(1+5s)
11,4— )

1 1 1 [ B 1 1 1 [ [N
' ' ' oo ' ' ' oo
' ' ' [ ' ' ' [T I I B}
|:| i I T T LT R e ol ol el i T I B R o
1 1 1 [ B 1 1 1 [ T R I}
' ' ' oo ' ' ' R

1 1 1 1 LI B A | 1 1 1 1 LI D B 1 1 1 1 LI B |

1 1 1 1 LI B A | 1 1 1 1 LI D B 1 1 1 1 1 LI B |
DU O N U S PN O S S

1 1 1 1 LI B A | 1 1 1 1 LI D B 1 1 1 1 LI B |

1 1 1 1 LI B A | 1 1 1 1 LI D B

G1=tf([3.8],[1.1])
G2=tf([3],[5,11) = e

bode(5) et

-2DEI2 ' "”””1 ' 'Hln T
10 10 10 10

William Sandqvist william@kth.se



William Sandqvist william@kth.se



11.11 b Pl-regulator
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11.11 b 106sn. Pl-regulator
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11.11 b 106sn. Pl-regulator
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11.11 b 106sn. Pl-regulator
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11.11 b 106sn. Pl-regulator
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