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Vaxelstromsteori

Tidsberoende storheter:

Spéanning u(t)

Strém i(1)

Effekt p(1)
ldeal spanningskalla o (t)

ldeal stromkalla

g.
V)=
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Vaxelstromsteori — Passiva komponenter

+ u(t) — .
Resistans T — u(t) = Ri(t)
R
+ u(t) — d
Induktans N u(t) = L—i(t)
i(t) L dt
+ u(t) — [
: ~ 1l (=l
Kapacitans romm | i(t) = (”d u(t)
C
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Stat|0nar SanSS|gna| Forklaring

x(t)  Momentanvarde
x(t) = X sin(wt + @) X Amplitud (toppvérde)
Vinkelfrekvens [rad/s]
Fasvinkel [rad]
Periodtid [s]

Frekvens [Hz]

B
Y
~ ISl € e

<
SERS Y
=
/
ﬂ<7\
|
SRS
\H
I
~| =

w = 2nf
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Momentan effekt Aktiv effekt: P = T p(t) dt Sinus
0
. . 1" X
p(t) = u(t)i(t) Effektivvarde: Xo = —J x2(t) dt =—
NTo V2
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Uppladdning av en kapacitans

_ ug (t)
t=20 + R -i(t)
+ I
R
Uy uy(t) C _—

4

Initialtillstnd: 4,(0-)=0  e(t) = {l?(; LS00 ue®) + ug(®) = up(®

o d
i(6) = € uc(®)

d
t=>0: uc(t) + RCauC(t) = UO

Homogen och partikular losning =

uc(t) — (1 — e_t/RC)UO

LINKOPINGS
II.“ UNIVERSITET

TSKS21 Signaler, information & bilder - Férelasning 2
2018-01-17 5




Urladdning av kapacitans

i()t)

Initialtillstand: u. (0—) =U,

(=9 d we(®) + RCEua () = 0
uc(t) = Ri(t) = —RC—uc(t) ¢ dt 7~

dt e N e
Homogen (och partikular) losning =

, d
i(t) = —Cauc(t) uc(t) = Uge t/RC
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joo-metoden

1. Erséatt strommar, spanningar och kéllor
med deras komplexa motsvarigheter:

a(t) = Asin(of + @) =

A =A% =b+je

K Acdsq) C :‘Asin(p
2. Ersatt R, L, C med deras impedanser:
. 1

3. LOs problemet med likstrdmsteori.

4. GOr omvandningen till punkt 1:
A=Ael=b- jc=
a(t) = Asin(ot + )
A=

¢ = arg(b+ jc) = atang (xm)
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Harledning jo>-metoden 1(2)

u(t) = Usin(wt + ¢y) U
= IIll{UGij(wt-'_(’)“)} = Im{Ue]("’“ eJ“’t} — Im{UeJ“"t}
i(t) = I sin(wt + ¢;) I
— Illl{lej(Wt—l_(*)i)} — Im{]e“‘” eJ’“"f} — Im{[ejwt}
. + u(t) —
Resistans o — u(t) = Ri(t)
)R

Im{Uej“t} = I—?Im{]ej‘*’t} = Im{]?]ejwt}

LOosning: U=RI
Impedans: Zrp =R
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Harledning jo>-metoden 2(2)

+ ’u,(t) — (l
Induktans .~ () = L—i(t)
i(t) L dt
Jwt \ _ 17 Jwt | _ F A3k R 4 pJwt
Im{Ue } Ldtlm{]e } Im{lete } Illl{L]_]Cue }
LOosning: U=jwLI
Impedans: Zyr, = jwlL
+ u(t) — y
Kapacitans ___ || i(t) = Ciu(t)
ity |l dt
- 1 | d . .
Jwt L (_ , Jwt _ ] — Jwt — / 2, oJwt
Im{]e }— Cdthn{Ue } Illl{CU(lte } Im{CUque }
. 1
Losning: I =jwCU = U=—=I
| jwC
Impedans ¢ =700
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Exempel jo>-metoden

a) io (t)
+ +
B ’U1<t)
N
u(t) C‘)io(t) L 3Jus(t)
_1_
C:’Ug(t)

b) IO
+ +
Rl | Uy
_|_
U (‘) Iy jwL| | U
_|_
—= | Us
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