ELEC 342: Electromechanical Energy Conversion and
Transmission

Homework 2

Solution of the Assignments
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Assignments

P 1.1):

The long solenoid coil shown in Fig. has 250 turns. As its length is much greater than its
diameter, the field inside the coil may be considered uniform. Neglect the field outside.

(a) Determine the held intensity (/1) and flux density (B) inside the solenoid (i = 100 A).

(b) Determine the inductance of the solenoid coil.
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P 1.4):
Two coils are wound on a toroidal core as shown in Fig. P1.4. The core is made of silicon sheet
steel and has a square cross section. The coil currents are iy =0.28 A and i, = 0.56 A.

(a) Determine the flux density at the mean radius of the core.

(b) Assuming constant flux density (same as at the mean radius) over the cross section of the
core, determine the flux in the core.

(c) Determine the relative permeability, ji,, of the core.
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P 1.5):

The magnetic circuit of Fig. P1.5 provides flux in the two air gaps. The coils (N; = 700, N> = 200)
are connected in series and carry a current of 0.5 ampere. Neglect leakage flux, reluctance of the
iron (i.e., infinite permeability), and fringing at the air gaps. Determine the flux and flux density in
the air gaps.
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depth of core = 2.5 cm FIGURE P1.5
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P 1.11):

ELEC 342

The magnetic circuit of Fig. P1.11 has a core of relative permeability . = 2000. The depth of the

core is 5 cm. The coil has 400 turns and carries a current of 1.5 A.

(a) Draw the magnetic equivalent circuit.
(b) Find the flux and the flux density in the core.

(¢c) Determine the inductance of the coil.
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