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« Similar to capacitor, studied previously, inductor is also an energy storing element.
In a capacitor, the energy is stored in the electrostatic field, while in an inductor
energy is stored in the magnetic field. The energy stored by an inductor is given by,

W, = %LIE .. (8.12.1)

* Consider a differential volume in a magnetic field B as shown in the Fig. 8.12.1.
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Fig. 8.12.1 Differential volume in magnetic field B

 Consider that at the top and bottom surfaces of a differential volume, conducting
sheets with current Al are present.

* From the definition of an inductance, we can write inductance, AL of a differential
volume as,
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_ Ap _BAS = =

where AS = Differential surface area = Ax Az

B(Ax Az
AL - B(Ax27)
Al
But B =puH
HAx A
AL = % . (8.122)

* Now the differential current Al can be expressed interms of the magnetic field
intensity H. The current flowing through the conducting sheets present at the top

and bottom, is in y direction.

Al = (H) (Ay) ... (8.12.3)

* The energy stored in the inductance of a different volume is given by,
AW, = 1/2 AL AI?

* Putting values of AL and Al from equations (8.12.2) and (8.12.3),

1 uwHAxAz 2
W = 3|y |18
AW, = %MHZ (Ax Ay Az)

* But the differential volume can be written as,

Av=Ax Ay Az

* Hence energy stored in an inductor of a differential volume is given by,
AWm=1/2 pn H* Av ..... (8.12.4)

 The magnetostatic energy density function is defined as,
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AWm _ % wH? .. (8.12.5)

W = lim
m Av—0 Av

* An energy density function is expressed in joule / m* (J / m?).

 The magnetostatic energy density can be expressed in different forms as

W = %(uH) H =% BH .. (8.12.6)
nd wy = Lp(B)|-B (8.12.7)
a m =3 BT, . (8.12,

* In a linear medium, the energy in a magnetostatic field is given by,

Wm=medv

1= —
W, =- [ BeHdv
"2 J .. (8.12.8)
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