Faraday’s Law Applications
N

1. Inductors.

2. Transformers.

3. Electrical Generators.
4. Electrical Motors.

5. Transmission Lines.



Motors: DC Motor
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Motors: DC Molior

N
A
L\

=~

!
1))
r~eg 7~ i=~ /
e —r

(a) Prespective View (b) View from +x direction

v v "'m? A




Motors: DC Motor
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Motors: DC Motor
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Motors: DC Motor
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Motors: DC Motor

o 4
ATorque

360°

walvahuafaalavs




Motors: DC Motor
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Motors: DC Molior
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Motors: DC Motor
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Motors: DC Motor
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Motors: DC Motor
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Motors: DC Motor
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Motors: AC Molior
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Motors: AC Motor
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Motors: AC Motor
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Motors: AC Motor
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Motors: AC Motor
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Motors: AC Motor
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Motors: AC Motor
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Motors: AC Motor

Torque

|. B A
T, = fm2° cos((w, —wit — 0, — ¢, )

*[008((wy —w)t —6,) —Cos((w; + Wt +6,)

cos((w, —w)t —6, — . )*cos((w, —w)t —6,) =

%[cos ¢ +Cos[2((w;, —wlt —6,) —¢; )]

cos((w, —w)t—0, — ¢, ) *cos((w, +w)t+6.) =

%[cos[Z(wt +6,) + & )1+ cos(2wt — ¢, )]




Motors: AC Motor
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Motors: AC Motor

T  =—2 [Ifmcos¢f—lbmcos¢b]

| :Ibm ¢f :%

=
[> T, =Z€ro

n

This motor cannot start from rest by its own developed torque

For any speed w

Ifmilbm qbf ¢¢b
Tne

= ZEI0

¥ ¥

t




Motors: AC Molior

26
The motor needs an external method to start-up

e

It is called Induction Motor

Single Phase
Induction Motor




Transmission Line Parameters

Transmission lines are used to transmit electric energy
(power distribution at low frequency) and signals
(communication at high frequency) from one point to
another, specially from a source to a load.
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Transmission Line Parameters

Transmission line circuit model
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R, L, C & G are functions of the transmission line

configuration and materials



Transmission Line Parameters

1. Coaxial Line

At Low frequencies:
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Transmission Line Parameters

1. Coaxial Line
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Transmission Line Parameters

1. Coaxial Line
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Transmission Line Parameters

1. Coaxial Line

Capacitance
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Transmission Line Parameters

1. Coaxial Line
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Transmission Line Parameters
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2. Two Wire lLine

At Low Frequencies:
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Transmission Line Parameters

2. Two Wire Line
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Transmission Line Parameters

2. Two Wire Line
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Transmission Line Parameters

2. Two Wire Line
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Transmission Line Parameters

2. Two Wire Line
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Transmission Line Parameters

3. Planar Line

At High Frequency:
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Transmission Line Parameters
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4. Power Lines (single-phase and three-phase)
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