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MEC 3102

Assignment: Electromechanical devices (_)

TUTORIAL AND ASSIGNMENT QUESTIONS

1. What are Magnetic fields and give its application? [5]

a. Ampere’s Law [2]
b. Lorentz force [2]
c. Faraday’s Laws [4]
d. Lenz’s Law [2]

3. Along, rigid wire lying along the y-axis carries a 5.0 A current flowing in the positive y-
direction. What is the magnetic force per unit on the wire? Consider the directions too.
a. A constant magnetic field of magnitude 0.3T is directed along the positive x-axis.
[2.5]
b. A constant magnetic field of magnitude 0.3T is directed 30 degrees from the x-axis
towards the +y-axis. [2.5]
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Determine the magnetic force acting on the second wire for 2.5m length. [5]



7. Two coils, A and B, are wound on the same ferromagnetic core. There are 300 turns on A
and 2800 turns on B. A current of 4 A through coil A produces a flux of 800 uWb in the
core. If this current is reversed in 20 ms, calculate the average e.m.fs induced in coils A
and B.

8. Define the following terms:
a. Permeability [2]
b. Coercive force [2]
c. Reluctance [2]
d. Permeance [2]
e. Magnetomotive force [2]

(a) the magnetic field strength,

(b) the flux density, and

(c) the total flux

10.Fig. 3 shows an iron circuit with a small air gap cut in it. A 6000-turn coil carries a current |
=20 mA which sets up a flux within the iron and across the air gap. If the iron cross section
is 0.8 x 10 m?, the mean length of flux path in iron is 0.15 m, yr = 800 in iron and air gap
length is 0.75 mm, calculate the air gap flux density. It may be assumed that the flux lines
flow straight across the air gap, i.e. air gap cross section is also 0.8 x 104 mm?.
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12. Explain the function of the commutator in a d.c. machine. A six-pole d.c. generator has a
lap-connected armature with 480 conductors. The resistance of the armature circuit is
0.02 Q. With an output current of 500 A from the armature, the terminal voltage is 230 V
when the machine is driven at 900 r/min. Calculate the useful flux per pole and derive the
expression employed.

13. A shunt generator supplies a 50-kW load at 400 V through cables of resistance 0.2 Q. If

the field winding resistance is 50 €2 and the armature resistance is 0.05 €, determine
(a) The terminal voltage,
(b) The e.m.f. generated in the armature.



14.

15.

16.

17.

A short-shunt compound generator supplies 50 A at 300 V. If the field resistance is 30 €,
the series resistance 0.03 QQ and the armature resistance 0.05 Q), determine the e.m.f.
generated.

d. Find the torque being developed by this motor.

b. Find the speed and armature current of this motor when the torque is 300 N-m,
for the same excitation.

If a six-pole induction motor supplied from a three-phase 50 Hz supply has a rotor
frequency of 2.3 Hz, calculate:

(a) The percentage slip;

(b) The speed of the rotor in revolutions per minute.

Describe, in general terms, the principle of operation of a three-phase induction motor.

The stator winding of a three-phase, eight-pole, 50 Hz induction motor has 720

conductors, accommodated in 72 slots. Calculate the flux per pole of the rotating field

in the airgap of the motor, needed to generate 230 V in each phase of the stator winding.
E = 444K,K,0fT

a) Rotor speed.

b) Frequency of the rotor current.
C) Power crossing the air gap.

d) Rotor copper loss.

e) e) Output torque.



