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 Coil resistance is zero 
(Lossless)

 Core material has 
infinite permeability

 No flux Leakages (All 
flux is linked with the 
core)

 No eddy current losses, 
No Hysteresis Losses.

 Coil resistance is present 
though it is low. 

 Core material has finite 
permeability

 Some Flux Leakages occur 
through air. Represented 
by Leakage reactance. 

 Eddy current and 
Hysteresis Losses are 
present. (core or Fixed 
Losses)

Ideal Vs Practical Transformer
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 𝑽𝟏 = 𝑨𝒑𝒑𝒍𝒊𝒆𝒅 𝒂𝒄 𝑽𝒐𝒍𝒕𝒂𝒈𝒆(𝑹𝑴𝑺)

 𝑬𝟏 = 𝟒. 𝟒𝟒𝒇𝝓𝒎𝑵𝟏

 𝑬𝟐 = 𝟒. 𝟒𝟒𝒇𝝓𝒎𝑵𝟐

 𝑬𝟏 = 𝑰𝒏𝒅𝒖𝒄𝒆𝒅 𝑽𝒐𝒍𝒕𝒂𝒈𝒆 𝒊𝒏 𝑷𝒓𝒊𝒎𝒂𝒓𝒚(𝑹𝑴𝑺)

 𝑬𝟐 = 𝑰𝒏𝒅𝒖𝒄𝒆𝒅 𝑽𝒐𝒍𝒕𝒂𝒈𝒆 𝒊𝒏 𝑺𝒆𝒄𝒐𝒏𝒅𝒂𝒓𝒚(𝑹𝑴𝑺)

 𝑽𝟐 = 𝑻𝒆𝒓𝒎𝒊𝒏𝒂𝒍 𝒂𝒄 𝒔𝒆𝒄𝒐𝒏𝒅𝒂𝒓𝒚 𝑽𝒐𝒍𝒕𝒂𝒈𝒆(𝑹𝑴𝑺)


𝑬𝟏

𝑬𝟐
=

𝑵𝟏

𝑵𝟐
=

𝑽𝟏

𝑽𝟐

Ideal Transformer on Load
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 Excitation current is zero for primary Ni 

 𝑰𝟐 = 𝑺𝒆𝒄𝒐𝒏𝒅𝒂𝒓𝒚 𝒄𝒖𝒓𝒓𝒆𝒏𝒕 𝒘𝒉𝒆𝒏 𝒍𝒐𝒂𝒅 𝒊𝒔 𝒄𝒐𝒏𝒏𝒆𝒄𝒕𝒆𝒅

 𝑵𝟐𝑰𝟐 = 𝑺𝒆𝒄𝒐𝒏𝒅𝒂𝒓𝒚𝒎𝒎𝒇

 𝑵𝟏𝑰𝟏 = 𝑷𝒓𝒊𝒎𝒂𝒓𝒚 𝒄𝒐𝒖𝒏𝒕𝒆𝒓 𝒎𝒎𝒇

 𝑵𝟐𝑰𝟐 = 𝑵𝟏𝑰𝟏


𝑵𝟏

𝑵𝟐
=

𝑰𝟐

𝑰𝟏

Ideal Transformer on Load
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 Coil resistance is zero 
(Lossless)

 Core material has 
infinite permeability

 No flux Leakages (All 
flux is linked with the 
core)

 No eddy current losses, 
No Hysteresis Losses.

 Coil resistance is present 
though it is low. 

 Core material has finite 
permeability

 Some Flux Leakages occur 
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Ideal Vs Practical Transformer
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Practical 1-Phase Transformer: 
Construction
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Transformer: Construction
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Transformer: Construction
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Parts of Transformer

 Core

 Core Type

 Shell Type

 Winding

 LV (Low Voltage) Winding

 HV(High Voltage) Winding

 Insulation

 Major Insulation

 Minor Insulation

 Protection

Transformer: Important Parts

Windings on 
side limbs 

Enclose the core

Core Encloses 
the Windings 

on Central 
Limb

Thick Wire More 
current to carry Thin Wire, 

Less 
Current

Between Windings 
and  Container 

Between 
winding turns 

and Layers
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Relaxing Assumptions of 
Ideal Transformer

And Introducing

Coil Resistances
Leakage Reactance
Magnetizing Reactance
Core Loss Resistance
Magnetizing Current
Core loss Current
Primary Current
Secondary Current
Secondary Reflection current
Transformer Equations
Exact Equivalent Circuit
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Introducing

The Following Quantities 
referred to primary
Secondary Leakage Reactance
Secondary Resistance
Secondary Load Impedance
Transformer Equations
Exact Equivalent Circuit
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