Çankaya University 
Electrical Electronics Engineering Department

EE321 Electromechanical Energy Conversion
            HW-III



Q-1) The following information is given about the simple rotating loop shown in Figure-1;
B =0.8 T
VB =24-V
l = 0.5 m 
R=0.4 Ω

r = 0.125 m
ω = 250 rad/s

(a) Is this machine operating as a motor or a generator? Explain.

(b) What is the current i flowing into or out of the machine? What is the power flowing into or out of the machine?

(c) If the speed of the rotor were changed to 275 rad/s, what would happen to the current flow into or out of the machine?

(d) If the speed of the rotor were changed to 225 rad/s, what would happen to the current flow into or out of the machine?
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Figure 1.
Q-2) A 25 kW 125-V separately excited dc machine is operated at a constant speed of 3000 r/min with a constant field current such that the open-circuit armature voltage is 125-V. The armature resistance is 0.02 Ω. Compute the armature current, terminal power, the electromagnetic power and the torque when the terminal voltage is (a) 128-V and (b) 124-V.

Q-3) A 50 hp, 250-V, 1200rpm shunt dc motor has a rated armature current of 170A and a rated field current of 5A. When its rotor blocked, an armature voltage of 10.2V (exclusive of brushes) produces 170A of current flow, and a field voltage of 250V produces a field current of 5A. The brush voltage drop is assumed to be 2V. At no-load with the terminal voltage is 240V, the armature current is equal to 13.2A, the field current is 4.8A and the motor’s speed is 1150rpm. (Assume, Pstray=1% of Pin at rated conditions).

(a) How much power is output from this motor at rated conditions?

(b) What is the motor’s efficiency?  
Q-4) A 7.5-hp 120-V series dc motor has an armature resistance of 0.2 Ω and a series field resistance of 0.16 Ω. At full load, the current input is 58 A, and the rated speed is 1050 r/min. Its magnetization curve is shown in Figure-2. The core losses are 200 W, and the mechanical losses are 240 W at full load. Assume that the mechanical losses vary as the cube of the speed of the motor and that the core losses are constant.
(a) What is the efficiency of the motor at full load?

(b) What are the speed and efficiency of the motor if it is operating at an armature current of 35 A?
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Figure 2
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