ELE 361
Hacettepe University

Electrical and Electronics Engineering Department

Homework No. 1
SOLUTIONS

Due: 22 October 2014

Q.1. For the magnetic circuit shown below, the design data are specified as follows:

I. flux density in the center leg of the core, B=1.0T,

ii. coil self-inductance, L = 10.5 mH.
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Fig. 1. The magnetic circuit with two airgaps

a) Determine the number of turns N of the coil (uo = 47.107).

b) Calculate the coil current I.

c) Calculate the energies stored in gapl, in gap2 and the total magnetic stored energy.

d) If the flux density in the center leg of the core is to be increased to 1.3 T, comment on the
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required number of turns of the coil to have a self-inductance of 10.5 mH.
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Fig. 2. B — H characteristic of the
magnetic material



Q2. The magnetic circuit shown below is excited by a sinusoidal 50 Hz voltage applied to coil 1

while coil 2 is kept open-circuited.
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If the ferromagnetic core given above is assumed to have an infinite permeability. Comment
on the current wave shape in coil 1.

What would happen to the exciting current wave shape if the magnetic material had a non-
linear B-H characteristic with hysteresis? Comment.

Calculate the maximum flux density in leg A if the induced voltage in coil 2 is 100 Vs
(Assume p — o).

What should the rms value of the voltage applied to coil 1 be in order to obtain the induced
voltage given in part (c)? Write any assumptions you make.

Calculate the self-inductance of coil 1 and the mutual inductance between coils 1 and 2.
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