Example 6-3

Consider the single-loop DC machine of Fig. E6-3. The power source is a 48-V battery.
The internal resistance of the battery plus the resistance of the coil is R = 0./ (2 The
length of the loop is /=0.5 m and its radius is ¥=25 cm. The magnetic field density under
each pole face is B=0.5 T. Initially, no load is connected to the shaft of the machine.
When the battery is connected to the loop through the commutator, find:

(a) the starting current,

(b) the starting torque, and

(c) the no-load steady-state speed if no-load steady-state armature current is assumed

to be equal to zero.

If a mechanical load of 5 N.m is connected to the loop, find:

(d) the new steady-state speed, and

(e) the mode of operation of the machine (motor or generator).
If at no load, a torque of 5 N.m is externally applied to the shaft in the direction of
rotation, find:

(f) the new steady-state speed, and

(g) the mode of operation (motor or generator).
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