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—Lengh, (| 64 Inductors 11 current is allowed 1o pess through an inductor, it is found that the
Cross-sectional area, A~ = , - s ;
e : e voltage across the inductor 15 dirctly proportional fo the time rag of
An inductor is a passive element designed to store energy in its mag- ‘ . :
‘\ netic field. Inductors find numerous applications in electronic and Chﬁﬂgé of the current, USlﬂg the PAssIve SIgn convention,
Coomaieral  POWer Systers. They are used in power supplies, transformers, radios,
TVs, radars, and electric motors,
Number of s, N Any conductor of electric current has inductive properties and may i
Figure 6,21 be regarded as an inductor. But in order to enhance the inductive effect, 1=1- (6.18)
Typical form of an induclor. a practical inductor is usually formed into a cylindrical coil with many ot
turns of conducting wire, as shown in Fig. 6.21,
An inductor consists of a coil of conducting wire,
= Various types of inductors: (a) solenoidal
‘W . wound inductor, (b) toroidal inductor,
(c) chip inductor.
© Inductance is the property whereby an inductor exhibits opposition
to the change of current flowing through it, measured in henrys (H).

The inductance of an inductor depends on its physical dimension

(©)

and construction. IFormulas for calculating the inductance of inductors
of different shapes are derived from electromagnetic theory and can be
found in standard electrical engineering handbooks. For example. for
the inductor, (solenoid) shown in Fig. 6.21,

2

B 18 (6.19)

€
where /V is the number of turns, € is the length. A is the cross-sectional
area, and g is the permeability of the core. We can see from Eq. (6.19)
that inductance can be increased by increasing the number of turns of
coil, using material with higher permeability as rthe core, increasing the
cross-sectional area. or reducing the length of the coil.

il &5 3 old 0 w0 (85 5!

(a) (b)
Figure 6.23

~— Slope = L

) 0 di/dt
Figure 6.24

Cirgui[ symbols for inductors: (a) air-core, Voltage-current relationship of an inductor.
(b) iron-core, (c¢) variable iron-core.
The current-voltage relationship is obtained from Eq. (6.18) as Integrating gives
(=} r s il ¢ 7
l i
1 i= J v(T)dr
di=—vdt L.

L

or where 1(fy) is the total current for —oo <t < 1, and i(—2) = 0. The

1 ‘
i = Z J; v(T)dT + i(lp)

idea of making i(—w) = 0 is practical and reasonable, because there
must be a time in the past when there was no current in the inductor.
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The inductor is designed to store energy in its magnetic field. The The energy stored is
energy stored can be obtained from Eq. (6.18). The power delivered to . r i
the inductor is = j p(r)ydr = LJ d_ i
-
di = - 6.23
p=ui=(Ll)' (6.22) g i o 1 = 629
@ e, J idi = LA®) = S LA(==)

Since i(—») = 0,

u:=%LF (6.24)
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