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EE 330 (Spring 2012) Examination 3
Name ¥ gf

Instructions: Show all work for full credit. Write answers in indicated places. Attach equation sheet to exam.

1) A 120 Vi, 1.5 hp, 60 Hz, Y-connected, 4-pole, three-phase induction motor has a rated slip of
4%, 56 W of mechanical losses, 32 W of copper losses, 20 W of stray losses, and 44 W of core
losses. Determine the synchronous, slip, and rated speeds (in RPM) as well as the frequency of
the current on the rotor for this motor under rated conditions. Also, find the input power (W),
output torque, induced torque, and efficiency (%) under rated conditions.
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2) A simple rotating loop (see below) has: B=0.15T, /=100cm, r=35cm, R=1.5Q, V=25V, and
brush voltage drops of 0.8 V/ea. Sketch a labeled equivalent electrical circuit in the box
provided. Given that the loop is initially at rest, determine the no-load starting induced emf,
induced torque, and current. Show the initial direction of loop rotation with a curved arrow on the
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2) cont. Later, this loop is rotating clockwise (defined with right thumb pointing toward o) at a steady
1600 RPM. Is the loop acting as a generator or motor? Why? Find the steady-state induced
emf, torque, current (base sign on arrow drawn on figure), electrical power into/out of battery,
mechanical power into/out of the loop, and efficiency (%). Neglect mechanical losses.
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3) A 480 Vs, 110 hp, 50 Hz, six-pole, Y-connected, three-phase induction motor has per-phase
equivalent circuit parameters: R; =R, =0.09Q, X1=X2=03Q, X\u=9Q, and Rc=75Q. Witha
slip of 4.5%, sketch a fully-labeled per-phase equivalent circuit (assume line voltage at 0°). Then,
find the magnitude of the line current, input power, and input power factor.
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3) cont. Next, determine the stator copper losses, core losses, air gap power, & rotor copper losses,
Extra credit: Find the converted power (from electrical to mechanical), and induced torque.
If the friction & windage losses are 3.3 kW, determine the stray losses and efficiency (%) of

the motor.
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