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Mot

FOrra forelasningen

« Laplacetransformen
u(t) & U(s)
» Differentialekvationer och dverféringsfunktioner
b
' =b Y(s)=——U
y+ay=bueo¥(s)=——U()
* Poler och stabilitet

Impulse Response Pole-Zero Map

1 . 1 Impulse Response Pole-Zero Map
" 03 o 5
B 9
2 2 x
g 05 £
2 @ 02 s
] a g &
£ o5 a 0 3 <
= £ £ 01 2 0
=1
< > £ <
§ 05 < =
£ 0 g
g \/ g x
0 -1
= . i 0.1 E 5
0 2 4 6 2 1 0 1 2 0 2 4 6 2 -1 0 1 2
Time (seconds; i )
( ) Real Axis (seconds™) Time (seconds) Real Axis (seconds™)
Impulse Response Pole-Zero Map Impulse Response Pole-Zero Map
600 ~ 1 100 ~ 5
Y =
E g x
g 05 g
g 400 2 » 50 8
2 2 0 ° e
E 2 2 2 0
g 2 g H
< 200 % 05 < 0 2
£ g
0 E 1 -50 E 5
0 2 4 6 -2 -1 0 1 2 0 2 4 6 - 2 -1 0 1 2

Time (seconds) Real Axis (seconds™) Time (seconds) Real Axis (seconds ™)




FOrra forelasningen

 Blockschema

Gl

* PID-regulator

u(t) = Kpe(t) + K,j
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r(t) e(t) u(t)
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e(t)dt + Kp

K
= C(s) = Kp +?+KDS

de(t)
dt
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Ett forsta exempel (fran forelasning 1)

Varmereglering

py=u—aly—v)

Betrakta avvikelser fran jamviktspunkt
(y=T-T, v="Tye— Tute,o: r= Tref - Tref,o)
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U(s) = (Kp + %) E(s)

Y(s) = (U(S) + aV(s))

.—
u :2
._

T —

—
#- T

ute

Tillford effekt - bortford effekt

Pl-regulator L,%}i)




Hur reagerar systemet nar utetemperaturen
andras?

r(t) =0
v(t) =1,t = 0 (steg)
as 1

B = Ty @K )s+ K s

Slutvardessatsen (antag stabilt system)

tlime(t) = lirrésE(s) =<a+Kp
—00 S—




Step in outdoor temperature

Step Response
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Dagens forelasning

Stabilitetsanalys

r(t) -e(t) u(t) y(t)
* Rotort _’@—*@_’@ >

* Nyquistkriteriet 1 ke
y="%p g=—Lp uyu=-_L
1+GF 1+GF 1+GF

Aterkopplade systemets poler ges av GF = —1



Rotort (poler som funktion av parameter K)

_ P(s)
~Q(s)
o Startpunkter: P(s) = 0, n stycken

o Slutpunkter: Q(s) = 0, m stycken

* Reella axeln: udda antal start- och slutpunkter till héger
» Asymptoter, n — m stycken

& P(s)+KQ(s)=0

e Riktningar: args = n:_zglk,k =01,..,.n—m
. Skérningspunkt; 2229k
n—-m

« Kolla skarning med imaginara axeln, P(iw) + KQ(iw) = 0
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