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CONSTRUCTION OF TRANSFORMER
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CONSTRUCTION OF TRANSFORMER
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CONSTRUCTION OF STEP UP & STEP DOWN
TRANSFORMER
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EMF EQUATION OF A TRANSFORMER

If we assume sinusoidal AC voltage, then the magnetic flux can be given by,
¢ = ¢psinwt ---(1)

Now, according to principle of electromagnetic induction, the instantaneous value of EMF
eq induced in the primary winding is given by,

€ = —N-L%

d
= e = —Nla(rf)m sin wt)

= e = —N, wo coswt
= e = —27fN; ¢y coswi
Where,
w = 2uf
" —coswt = sin (wt — 90°)
Therefore,

e1 = 2¢fN; ¢, sin (wt—90°) ---(2)

Equation (2) may be written as,
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ey = Ep,sin(wt—90) ---(3)
Where, By, is the maximum value of induced EMF e; .
Emi = 2afNy ¢

Now, for sinusoidal supply, the RMS value E; of the primary winding EMF is given by,

g _ Bm _ 2nflidu

V2 V2
By = 444 fp Ny ---(4)

Similarly, the RMS value E7 of the secondary winding EMF is,

In general,

E = 4.44f$,N ---(6)

Equation (6) is known as EMF equation of a transformer.
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For a given transformer, if we divide the EMF equation by the supply frequency, we get,

E
— = 444 ¢, N = Constant

f

Which means the induced EMF per unit frequency is constant but it is not same on both
primary and secondary side of the given transformer.

Also, from equations (4) and (5), we have,

E; N E; Es

= or = -
) N N Ny

Hence, in a transformer, the induced EMF per turn in the primary winding is equal to the
induced EMF per turn in the secondary winding.
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EFFECT OF RESISTANCE AND LEAKAGE
REACTANCE
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