Unit 11 Inductors

The unit of inductance is the Henry and the
circuit symbol used for the inductor is:(—

A rate of change of current of one amp per
second through an inductor of one Henry gives
a voltage across the inductor of one volt.

Current flowing through an inductor.—

1
then \%

Iosin(2x ft)
L27 fIosin(27 ft + g)
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Law of electromagnetic induction, Lenz’'s law
Rate of change of magnetic flux in a coil and
the induced emf.—

£=—-L—
dt

where the unit of inductance, L, is the Henry.
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Apply a sinusoidal voltage across an inductor
SO as to give a current in the inductor

I = Ipsin(2n ft)

then from Lenz’s law, this externally applied
voltage is opposed by the induced emf :(—

YT w
M

L% (Igsin(2x ft)

L27 fIycos(2w ft)
L2nfIgsin(2w ft + g)

LwlIpsin(wt + g)
2 f is the angular frequency

where w
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e Air cored inductors, Inductance in uH is
d?n?
46d + 102b
where n is the number of turns,

d is the coil diameter in cms
b is the length of the coil in cms.

L(pH) =

e Ferrite cored inductors have higher val-
ues for L because of the higher magnetic
permeability of the ferrite core.

A typical formula would be:—

L(in nH) :nQA%
where n is the number of turns of wire

Ay is a parameter called the Inductance
Factor.
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Example

A sinusoidally varying current of 2mA ampli-
tude and frequency 3kHz passes flows in a
10mH coil. Calculate the voltage and plot
the I and V waveforms.

d T
V = LY (Tosin(2nft)) = L2nfIosin (27rft n 5)

0.01 x 76000 X .002 x sin(273 x 103 x t + g)
0.377sin(18840t + 1.57)
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