
UNIT_2
MAGNETIC CIRCUITS



TOPICS

Basic definition of MMF, flux and reluctance, analogy between electrical and 

magnetic circuits, Faraday’s laws of electromagnetic induction – concept of self 

and mutual inductance, Dot convention – coefficient of coupling and composite 

magnetic circuit, analysis of series and parallel magnetic circuits.

































Mutually Induced emf & Mutual Inductance

If two coils of wire are placed near
each other, a change of current in
one coil will induce emfs e, in the first

coil and ein the second coil.

The induced emf, q, in coil 2 is
proportional to the rate of the change
of the magnetic flux passing through
it and hence proportional to rate of
change of current in first coil and is
termed as Mutually induced EMF.
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Self & Mutual Inductance...

The induced emf is
proportimal to the rate of change
of current through coil 1 and tt•is
proportimality constant is called
the mutual induaance. M

The nutually induced emf is
expressed as

dt

This induced ernf cm be

expressed as
de 2

dt
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e2=M

e2=N2 dØ12/dt*21

equation 1&2

M dil
both sides "dt" get cancel

M N2. (dØ12/di1)



Mutual Inductance...

Therefore

dil

If is constant, is constant

unit Henry (H)

of Manipai



Coupling Coefficient

Self Inductances Ll and 102 are

_ NiCh _ IV2ct>2
and IQ —

Mutual Inductance M

where —k and

k is the coupling coeficient

or k
LIL2





Example

Coil I of a pair of coupled coils has a continuous current
of 5A, and the corresponding fluxes and are
0.6rnWb and 0.4 mWb respectively. If the turns are

and NF1500, find La, M and k.

Ans:

• k =O», =0.667

006 H

0.539H
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Cd2

di2
and νι = Νι

dl ΙΙΙ
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cal 2

di2
= 4, —421 and = N, —1.2!!!

dt dtdt

— 42 and = N
= -M 

dil
+1.0

di2

dt dt



= + 421 

= + 

and v, = N,

d"
and v: = N2 dt

dil di2

dt dt

-M—+L2dE
dil
dt dt



il(t)

dil di

dt dt

dil di2
h -M —+142 —

dt dt
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il(t) 120) il(t) i2(t)

dil
1.2 t'2(t) VI(t)

dil di2

dt dt

dil di2
= -M —+142 —

dt dt



ot Convention

Kthe current ENTERS the dotted terminal or the reference the
mutual voltage in the second POSITIV E at the dotted terminal of the second coil.

the current LEA VES the dotted terminal of one coil. the reference 'Hylarity of the
mutual in the second coil is NEGATI VE at the dotted terminal or the second coil.

di

di



Dot convention

dil
V = 1.41 — + M

dt
dil di2

+102
dt dt

dt dt

dt dt

When the reference direction for a current enters the dotted

terminal of a coil. the reference polarity of the voltage that it

induces in the other coil is posjliye at its dotted terminal.



Examples

dil di2

dt dt
dil

dt dt

dil diz

dt

A-IQ
dt dt

How could we determine dot markings if we don't know?
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Series connection

0

(a)mutually coupled coils in (b)mutually coupled coils in
series-aiding connection series—opposing connection

Total inductance

Lr=LI+L2+2M
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Parallel connection

(a)mutually coupled coils in

parallel-aiding connection

Equivalent inductance

4+4-2M

+1

(b)mutually coupled coils in

parallel—opposing connection

LIL2-M2

+4 +2M
to





ト。ヤ 代に、。 (从 いでト (

。+ いの

ハヒ

ハヒ

ハト





Li n Äh—cl



UNIT _2 (29/06/2021) 
COEFFICIENT OF COUPLING


















