4-12 MAGNETICALLY COUPLED CIRCUITS
( )

1. Magnetically Coupled Inductance
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Mutual inductance

M., Is the mutual inductance of coil 2 with respect to coil 1.

M=M= M,

M is the mutual inductance between the two coils. Mutual inductance is
the ability of one inductor to induce a voltage across a neighboring
Inductor, measured in henrys (H).




Coupling coefficient
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The coupling coefficient k is a measure of the magnetic coupling between
two coils  0<k<1.

k=1 perfectly coupled




Mutual voltage
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The dot convention

If a current enters the dotted terminal of one coil, the reference polarity
of the mutual voltage in the second coil is positive at the dotted
terminal of the second coil.

If a current leaves the dotted terminal of one coil, the reference polarity
of the mutual voltage in the second coil is negative at the dotted
terminal of the second coil.
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2. Series And Parallel Connection
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Parallel-aiding connection
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Replace a magnetically coupled circuit by an equivalent circuit with
no magnetic coupling ( )

When the terminals of a pair of mutually coupled inductors are connected,
the T-equivalent circuit with three inductors is the model that is not

magnetically coupled.
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If either of the dots is placed on the different end of its coill
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4-13 TRANSFORMERS ( )

A transformer is generally a four-terminal device comprising two (or more)
magnetically coupled coils.

1. Air-core Transformers ( )

Alr-core transformers are also called linear transformers, the coils are
wound on a magnetically linear material.

The coll that is directly connected to the voltage source is called the
primary winding. ( )

The coil connected to the load is called the secondary winding. (

)
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2. ldeal Transformers ( )

A transformer is said to be ideal if it has the following properties
Coils have very large reactance (L, L, M-—x).

Coupling coefficient is equal to unity (k=1).

Primary and secondary coils are lossless (R,=R,=0).

Iron-core transformers are close approximations to ideal transformers.

n is the turns ratio or transformation ratio. o
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A step-down transformer is one whose secondary voltage is less than its
primary voltage.
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3 Ideal Autotransformers ( )

An autotransformer is a transformer in which both the primary and the
secondary are in a single winding.
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