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A 220 V, 10 hp separately-excited DC motor has the equivalent circuit and
magnetization curve shown. It has a rated field current of 1.8 A, rated
armature current of 44 A, and rated speed of 1100 RPM. The field voltage is
fixed at 24 V and the field coils have a fixed resistance of 5 Q in series with
an adjustable resistor (0 to 300 QQ). For the armature, the armature resistance
is 0.41 Q, the voltage drop across the brushes is a fixed value of 2 V, and the
armature voltage can be varied from 0 to 260 V. The core (< n, ") and
mechanical (< 1,,’) losses are 450 W and 400 W respectively at full load.
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a) Determine the various losses, torques, and overall efficiency of the motor at full-load.
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b) Over what range of speeds will the motor vary when the adjustable resistor is
changed to give field current of 1.2 A and 2.4 A? Assume the armature voltage is
held constant at 220 V as is the load on the motor.
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c) At rated field current, determine the no-load speed of the motor when the armature
voltage is: a) 50V, b) 100V, ¢) 150V, d) 200V, & €) 260 V. Neglect losses.
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d) Estimate the no-load speed (neglect losses) and speed regulation for this motor at
rated conditions.
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e) Estimate the no-load speed, armature current, and speed regulation for this motor at
rated conditions with losses taken into consideration. You may assume that the stray

losses are approximately constant.
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