
Revision: Basic Principles

 AC Circuits
 Three-phase Circuits
 Magnetic Fields
 Time-varying Fields: Faraday’s Law
 Magnetic Circuits
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Revision: Basic Principles

Sources Of Magnetic Fields
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Revision: Basic Principles

Direction Of Magnetic Fields:
Ampere’s Right Hand Rule

Ampere’s Law
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Revision: Basic Principles

B  Magnetic flux density (Tesla) 
H  Magnetic field intensity (A/m)
μo permeability of free space 
µr relative permeability of a medium
φ Magnetic Flux (Weber – Lines)
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Magnetic Materials
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Faraday’s Experiment (1831)
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Lenz’s Law
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Faraday’s Law for Induction
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Transformer EMF
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Revision: Basic Principles

For a moving conductor:

If the magnetic field is perpendicular to the conductor: 
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Revision: Basic Principles

Electromagnetic Force
For a current carrying conductor:

where dl is taken in the direction of current

If the magnetic field is perpendicular to the conductor: 

mF I dl B 

mF BIL
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Concept of Magnetic Circuits

What’s a magnetic circuit ?

 They are basically ferromagnetic
structures (mostly iron) with coils wound 
around them. 
 Because of the material high permeability, most of the 
magnetic flux is confined inside the
magnetic circuit.
 Examples: Transformers, 
Actuators, Electromagnets and 
Electric machines. 
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Concept of Magnetic Circuits

It’s an approximate technique to compute magnetic flux.
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Concept of Magnetic Circuits
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Concept of Magnetic Circuits
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Concept of Magnetic Circuits
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Concept of Magnetic Circuits

DC Magnetic Circuits: the supply is DC, magnetic circuit 
laws can be used directly. 
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Concept of Magnetic Circuits

DC Magnetic Circuits
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Concept of Magnetic Circuits

AC Magnetic Circuits: the supply is AC, Faraday’s law must 
be considered first. 
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Concept of Magnetic Circuits

AC Magnetic Circuits:

ACv e zero 

ACv e

(Neglecting Coil Resistance) 
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Concept of Magnetic Circuits

AC Magnetic Circuits
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Concept of Magnetic Circuits

AC Magnetic Circuits
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Concept of Magnetic Circuits

AC Magnetic Circuits
To get the current
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Concept of Magnetic Circuits

AC Magnetic Circuits
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AC Magnetic Circuits
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Example

Find the value of the current that will produce a flux 
of 0.0025 Wb. 
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Example

Find the value of the current that will produce a flux 
of 0.0025 Wb. 
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Example

Find the inductance of the coil. 
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Magnetic Circuits: Electric Machines

An electrical machine is a device which converts 
mechanical energy into electrical energy or vice versa. 

e BlvmF BIL
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Magnetic Circuits: Electric Machines

Electrical machines have generally two basic parts named 
"Stator" and "Rotor". 
The stator is the stationary member. The rotor is the 
rotating member. 
A small air gap exists between the two member.
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Magnetic Circuits: Electric Machines
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Magnetic Circuits: Electric Machines

Salient Poles Stator
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Magnetic Circuits: Electric Machines
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Magnetic Circuits: Electric Machines
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Magnetic Circuits: Electric Machines

Single-phase machines
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Magnetic Field Production & Distribution

Single-phase machines
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Magnetic Circuits: Electric Machines

Single-phase machines
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Single-phase machines

Magnetic Circuits: Electric Machines
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Magnetic Circuits: Electric Machines

Three-phase machines
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Magnetic Circuits: Electric Machines

Three-phase machines
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