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Operating Principle of 
Transformer

• Mutual induction







Voltage & Current 
Transformation Ratios

• It is clear that volts per turn is exactly the same for both the 
primary & secondary windings in any transformer.

• Thus, 
V2 E2 N2

----- = ----- =     ----- = K
V1 E1 N1

• For step up transformer, V2 > V1, or K > 1.
• For step down transformer, V2 < V1, or K < 1.
• Also, for ideal transformer:

Output VA = Input VA
V2 I2 = V1 I 1



Ideal Transformer

• No winding resistance - i.e PW & SW have
zero resistance means no ohmic power loss
and no resistive voltage drop in an ideal
transformer.

• No magnetic leakage- i.e. no leakage flux
means all flux setup is confined to the core
which only links with both windings



Conti…
• No iron loss – i.e hysteresis and eddy

current loss in transformer core are zero
(Hysteresis loss- The Lagging Of An Effect Behind Its Cause;

Especially The Phenomenon In Which The Magnetic Induction Of
A Ferromagnetic Material Lags Behind The Changing
Magnetic Field, and

Eddy Current loss - An Induced Electric Current Formed Within
The Body Of A Conductor In A Varying Magnetic Field)

• Zero magnetizing current – i.e. core has
infinite permeability & zero reluctance means
zero magnetizing current is required for
establishing the requisite amount of flux in
the core.
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