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Transformer

A transformer is generally a four-terminal device comprising two (or
more) magnetically coupled coils.
M
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* The resistances R; and R, account

v @ @ L L @ z, for the losses (power dissipation)

in the coils.

Primary coil Secondary coil

* The transformer is linear if the coils are wound on a magnetically linear
material—a material for which the magnetic permeability is constant. Such
materials include air, plastic, Bakelite, and wood.

* In fact, most materials are magnetically linear.

A linear transformer may also be regarded as one whose flux is
proportional to the currents in its windings.

Linear transformers are sometimes called air-core transformers,
although not all of them are necessarily air-core.
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Transformer (contd.)
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Primary coil Secondary coil

the input impedance Z;, , _ v :+
as seen from the source: R ¢

primary impedance

between the primary
It is as though this impedance is reflected to the and secondary windings
primary and is called reflected impedance Z g \}

20 g2
7. = w M Not affected by the location of
. R, + jol, + Z; @ ;. Gots on the transformer
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Transformer (contd.)

it is sometimes convenient to replace a magnetically coupled circuit by an
equivalent circuit with no magnetic coupling.
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- B {L} | jo(L,L, — M%) jw(L,L, — M?) [Vl]
| jo(LiLy — M?)  jo(LiL, — M?)
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For the T-model to be equivalent to the linear transformer:

L,=L —-M, L,=L—M L. =M

For a t-Network

I, L¢ I,
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I JolLsy  jolLc JoLc vV,
Vi La L Voo~ 1 1 L v,
_ _ B — - : + - B
O O JoLc JjolLp  joLc

For the m-model to be equivalent to the linear transformer:

L|L2 - Mz L|L2 - MZ L|L2 - M2
LA — s LB — LC -
LE_M L| _M

M

In the T- and - Models, the inductors are not magnetically coupled
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Example -1
Jj10 Q

(a) Find the input impedance of the jAQ 250 8 Q

o ) o——TT—AM AW
circuit using the concept of reflected . .
impedance. 730 Q j20Q = 6 Q
(b) Obtain the input impedance by |—C’

replacing the linear transformer by its T 7
equivalent.

5SH
Example — 2 m
0 O

Find: . .

(a) the T-equivalent circuit, 15H )0 1

(b) the m-equivalent circuit.
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Example -3

Two linear transformers are cascaded as shown below. Show:

o R(L.+LL, —M
+jo (UL, +L L —LM;—LM?:

n WAL L+ 2 M) - joR(L +1L,)




