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Vaxelstromsteori

Tidsberoende storheter:

Spanning u(r)

Strom i(r)

Effekt p(0)
Ideal spanningskalla wolt)

Ideal stréomkalla
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Effektbegreppet

Grunduttryck: P=UI

Kallor avger (vanligen) elektrisk effekt

Resistanser konsumerar elektrisk effekt

For ett helt nit giller

ZPk:O
k
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Vaxelstromsteori — Passiva komponenter

+ u(t) —
Resistans e u(t) = Ri(t)
R
+ u(t) —
Induktans - uft) = Lii(t)
i(t) I dt
+ u(t) — d
Kapacitans e #t) = C%u(t)
s,
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Kapacitans — Kondensatorer

" | Kalla: Wikipedia
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Stationar sinussignal Forklaring

x(t) Momentanvirde

>

Amplitud (toppvarde)
Vinkelfrekvens [rad/s]

x(t) = X sin(wt + @)

Fasvinkel [rad]
Periodtid [s]

>
>

Frekvens [Hz]
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w = 2nf
1 T
Momentan effekt Aktiv effekt: P = Tf p(t) dt Sinus
0
1T X
p(6) = u(®)i(t) Effektivvarde: Xe = —f x2(t)dt =—
© T V2
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Induktans — Spolar

Kalla: Wikipedia

Uppladdning av en kapacitans

uc(t)
U
- l( ) 0
0.63E
uoa) ue(®)
) RC
T
Initialtillstind: 2(0-)=0 wuy®) =12 £SO uc(®) +up(®) = up(®)
0 Uy, t=0.
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d
t>0: uc(t)+RC—uc(t) = Uo

ug(t) = Ri(t) = RCiuc(t) dt

dt
d Homogen och partikular 16sning =
i) = Cuc(t)
— —t/RC
uc(t)—(l—e / )UO
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Urladdning av kapacitans

uc(t)
i(t) U() T
t=0
v.(0) ' R
N ¢ ue () I 0378
- RC
t
Initialtillstdnd: . (0-)=U,
> 0: d
£=0 d uc(t) + RCZug(t) = 0
uc(t) = Ri(t) = —RC—uc(t) dt
dt TN e
d Homogen (och partikulir) 16sning =
i(t) = —Cauc(t) uc(t) = Uget/RC
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Harledning jo-metoden 1(2)

u(t) = U sin(wt + Ou U
(t) A( b+ ¢ ) S |

= Illl{Uej(wt+(‘)")} = Im{UeJ‘*’“ e“f} = Im{Ue]’““'f}
i(t) = I sin(wt + ¢;) I

= Im{[ej(““’""')} = Im{]e”‘”ewf} = Im{Iert}

. + u(t) —
Resistans - — u(t) = Ri(t)

' R

Inl{Uej'““'t} = Blnl{lejm} = Im{]?]ejwf}

Losning: U=RI
Impedans: Zr =R
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jo-metoden

1. Ersatt strtommar, spdnningar och kallor 3. L0s problemet med likstrémsteori.

med deras komplexa motsvarigheter:

L 4. GOr omvandningen till punkt 1:

a(t) = Asin(wt +9) = o
. A=4el%=b1jc=

A=A4e%=Db+jc

at) = Asin(wt+0)

A = Jb2+c?

0 =argb+jc) = atang (£m)

1 St

geeh
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b=Acos¢p ¢ :.Asin(p
2. ErséttR, L, C med deras impedanser:

Z, =joL Z.=-—
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Harledning jo-metoden 2(2)

+ u(t) — d
Induktans .~ u(t) = L—i(t)
ity T, dt
get) _ 4 gwt | _ 4wt | _ wedwt
Im{Ue } - L(th{le } N hn{udt( } Im{LL, ¢ }
LAsning: U = jwLI
Impedans- Zy, = jwL
+ —_
U d

Kapacitans 9_“_ i(t):CEu(f)

Im{le-’wt} = C—lllll{Uejwf} = Illl{CUd{ e“t} = Im{Cije“f}

dt
Losning: I =jwCU = U= —I
1 pr

Impedans: Zc =——
JwC
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Exempel jo-metoden

a) io(t) b) Iy
+ + + | +
R [] uy (t) Rl |U:
+ I +
77\ . p) )
u(t) &T io(t) L ;uz(t) U CT) Iy jwL] | Uy
+ 1
C = us(t) el Us
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