Single Phase Transformer
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9.11  Types of Transformer :
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Transformers are designed for either single-phase or three-phase su
Called as single-phase transformers or three-phase transformers.

ppIF A‘:{:ﬂrd_ing}

V lhey

Y Lhey n
However the principle of operation for both the types is same.

9.1.2  Principle of Operation : %
|
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Q.1  Explain basic principle of operation of a single phase transformer. Where are they useq s
. _ (Sem.: g
° ']_hf: construction of a single-phase transformer is as shown in Fig. 9.1 3(a) 1t tﬂnsﬁ
highly inductive coils (windings) wound on an iron or steel core. S
° The _*nwinding (coil) connected to the ac supply is called as primary winding wheregs the
one 1s called as the secondary winding. The ac supply is connected to the Ii'rimar}' wiﬂ] i
whereas the load is connected to the secondary winding, HE
&

The primary and secondary windings are isolated from each other as well a
Thus there is absolutely no physical connection between the primary and
The symbolic representation of the transformer is shown in Fig. 9.1.3(b).
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Table 9.1.1 : Operating principle of a transformer
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5, The ¢ primary current produces an alternating flux ¢ in the core
3, Most of this changing flux gets linked with the secondary winding through the core

The varying flux will induce voltage into the secondary windi S
! Faradﬂy's laws of electromagnetic induction. ary winding according to the

—

F

rus due 10 primary current. there is an induced voltage in the secondary winding due to mutual

ipduction.

ence (he emf induced in the secondary is called as the mutually induced emf.

er operate on DC?

The answer is no. The transformer action does not take place with a direct current of constant

magnitude.
Because with
constant value.

As there 15 IO €

secondary winding 18 Z€ro.
If o s applicd (O the primary then there is a possibility of transformer core saturation. If core

gurates, the primary will draw excessively large current. Therefore application of DC should be

avoided.
construction and Types of Transformers .

a DC primary current. the flux produced in the core is not alternating but it is of

hange in the flux linkage with the secondary winding, the induced emf in the

9.2
The (ransformers are of different types depending on the arrangement of the core and the
windings as follows
Transf'urmerﬂ
Core type Shell type Berry type
%21 Core Type Transformer :

9.2.1(a).

The construction of core type transformer is shown in Fig.
frame made from laminations. It

The core of this transformer is in the form of a rectangular
Provides a single magnetic circuit as shown in Fig. 9.2.1(b).
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perive N emf expression of power transformer (GBTU : 11-12)
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jeriving the emf equation of a transformer refer to Fig, 9.3.1(a), The primary winding is
anected across the ac supply. This forces an alternating current through the primary winding to
ml;,ducﬂ an alternating flux () in the core.

3 flux gets linked with the secondary and primary windings to induce the mutually
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331 Expressions for the Induced Voltages :

let us now obtain the expressions for the induced voltages in the primary and secondary

windinzs
Sep1: Expression for the instantaneous flux ¢ :

ime. Its frequency " is same as that of the ac voltage applied to the primary winding.

As shown in Fie 9 2 1(b). the instantancous flux changes in a sinusoidal manner with respect to

¢ = ¢ sinoml (931

Where . = Maximum value of the instantancous flux

= 2 nf where “f” is the frequency of the flux waveform
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Step 2:  Obtain the expression for induced voltage :
According to the Faraday's laws of electromagnetic induction, the in diiceq
iy

fTux 1s given by,
dip b hi*
e = =N E‘r’ﬂlls h

Step 3: Obtain the maximum value of “e” per turn :
The value of induced emf per turn can be obtained by substituting N = |

dé
Cg il
Substitute ¢ = ¢, sin mt to get,
d i = —
g = _Eﬁ:m sinwl] e =-¢_ . COS i

The maximum value of induced voltage per turn is given by substituting ¢og Ol= 4 -_ﬁih
= ¢, =2 nfd, volis |

Step 4 :  Obtain the rms value of “e” per turn : 03y

Comio b
RMS value of “¢” per turn = ND = NG =42 nf ¢, =4.44 I,

W €
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Step S:  Obtain the expressions for induced voltages E, and E, :

Let E; be the rms induced voltage in the primary winding with N, tums and g, be
induced voltage in the secondary winding having N, turns. 2% e

. RMS value of induced voltage in primary is,
E; = RMS value of “e” per turn x Number of primary turns
S~ Ep = 444F¢, x N, =4.44f-N, - ¢_ volts
Similarly rms value of induced voltage in the secondary winding is,
E, = RMS value of “e” per turn x Number of secondary turns
“E, = 444N, ¢, volis 938

Equations (9.3.5) and (9.3.6) represents the e.m.{, equations,
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