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1 Transformator

1.1 Durchflutungsgesetz

θl =

∫
A

j⃗ dA⃗

=

∮
l

H⃗ d⃗l

= N · I

1.2 Materialgesetz

B = µ ·H
= µr · µ0 ·H

µ0 = 4 · π · 10−7 Vs

Am

Sättigung????

1.3 Magnetischer Fluss

ϕ =

∫
A

B⃗ dA⃗

ui =
d

dt
ϕ ·N
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1.4 Induktivität

L =
ψ

i

ui = L · d
dt
i

=
d

dt
ψ

θl =
B

µr · µ0
· lFe

ϕ = B ·AFe

=
µ0 ·N · I ·AFe

lFe
µr

+ lδ

ψ = N · ϕ

=
µ0 ·N2 · I ·AFe

lFe
µr

+ lδ

Λ =
µ0 ·AFe

lFe
µr

+ lδ

L = Λ ·N2

=
µ0 ·AFe

lFe
µr

+ lδ

·N2
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1.5 Übergänge

I1

u1 N1

I2

u2N2

ü =
N1

N2

=
u1
u2

=
I2
I1

u1 =
d

dt
ψ1

= N1 ·
d

dt
ϕh + Lσ1 ·

d

dt
i1

u2 =
d

dt
ψ2

= N2 ·
d

dt
ϕh + Lσ2 ·

d

dt
i2

iµ =
Bh

µ0 · µr
· lh

i2 = ü · (i1 + iµ)

θh =

∮
lh

H d⃗l

= Hh · lh

=
Bh

µ0 · µr
· lh

= N1 · i1 −N2 · i2

=
1

ü
· u1 −

1

ü
· Lσ1 ·

d

dt
i1 − Lσ2 ·

d

dt
i2
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1.6 Übergänge - Komplex

i1

Lσ1

Lh

iµ

i1i

u1qu1 u2q

Lσ1

i2

u2

N1 /N2

Ideale Kopplung

Xσ = f · Lσ

U2 =
1

ü
· (U1 − j ·Xσ1 · I1)− j ·Xσ2 · I2

I2 = ü ·
(
I1 − Iµ1

)

ü =
u1q
u2q

=
i2
i1i

1.7 Ersatzschaltung

Lσ1

Lh

iµ L′
σ2

u1 u2 X ′
σ2 = ü ·Xσ2

1.8 Leistung

S0 = U10 · I10
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2 Drehstrom

U1N

U

U2N

V

U3N

W

N

PE

UkN = UY · exp
(
−2

3
· (k − 1) · π · i

)
uk (t) = Û · cos (ω · t− · (k − 1) · π)

k ∈ {1, 2, 3}

Û =
√
2 · UY

2.1 Symmetrisch belastete Sternschaltung

Z1

U1N

Z 2U2N

Z
3

U3N

N

Ik =
UkN

Z
, k ∈ {1, 2, 3}

IN = I1 + I2 + I3 = 0 A

(UY , IY ) ∈ {(U1N , I1) , (U2N , I2) , (U3N , I3)}

S = 3 · UY · I∗Y
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2.2 Symmetrisch belastete Dreiecksschaltung

U12 = U1N −U2N , U23 = U2N −U3N , U31 = U3N −U1N

I12 =
U12

Z
, I23 =

U23

Z
, I31 =

U31

Z

I1 = I12 − I31, I2 = I23 − I12, I3 = I31 − I23

(
U△, I△

)
∈
{(

U12,
I1√
3

)
,

(
U23,

I2√
3

)
,

(
U31,

I3√
3

)}

S = 3 · U△ · I∗△

2.3 Asymmetrisch belastete Sternschaltung (Vierleiter)

I1 =
U1N

Z1

, I2 =
U2N

Z2

, I3 =
U3N

Z3

S = S1 + S2 + S3

2.4 Asymmetrisch belastete Sternschaltung (Dreileiter)

UKN = (Z1∥Z2∥Z3) ·
(
U1N

Z1

+
U2N

Z2

+
U3N

Z3

)

S = S1 + S2 + S3

2.5 Asymmetrisch belastete Dreiecksschaltung

I12 =
U12

Z12

, I23 =
U23

Z23

, I31 =
U31

Z31

S = S1 + S2 + S3
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