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Laplacetransformering av elektriska kretsar
(komplement till Kap 3 "Modellering av
dynamiska system”)

m Vi antar att alla begynnelsevarden ar noll vid t=0.
m  Uu(t) betecknar spanning och i(t) betecknar strom
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Motstand med resistans R

ut)=Ri(t) =>U(s)=R-1(s)
Overforingsfunktion Zr(8) =R =U(s)=2g(s)-1(s)

Frekvensfunktion: Zz(i®) =R
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Kondensator med kapacitans C

1% 1
u(t)_onu(s)ds =U(s) = 1(5)
1
Overforingsfunktion Zc(8) =<2 = U(8)=2:(9)1(s)

Frekvensfunktion: Z.(io)
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Spole med induktans L

u(thL% = U(s) =sL-1(s)

Overféringsfunktion Z, (s)=sL =U(s)=2Z,(s)-1(s)

Frekvensfunktion: Z (io)
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Impedans

Z(s) (eller Z(iw)) kallas impedans och vi har
foljande fundamentala samband

U(s)=Z(s)I(s)
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Seriekoppling

—z, Hz, - Az,

darZ . (s)=2,(s)+Z,(s)+...+Z_(S)
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Parallellkoppling
| | |

Z, | 1z, .. |z

1 1 1

dar = + + ...+
Z,(8) Z,(s) Z,(5)
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Exempel - Se aven Ex 2.4 i kursboken
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+ strom i(t)
>
Z, Z;
Utsignal y(t),

u(t) insignal Z Spanning over Z;
(spanning) 3

- \

Bestam G(s)=Y(s)/U(s):
U(s) = (£,(5) + Z,(5) + Z5(s)) - 1(s)

V) =20 1) =57z O SOV

|Ex 2.4:Z,(s)=sL, Z,(s) =R, Z,(s)=1/(sC)=
1
G(S) =
) LCs* + RCs +1
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