EE3124 Test 2

Name: Student No.:

Q1 —What are the differences between brushless DC (BLDC) and Synchronous AC Motors?
And briefly introduce the advantages of BLDC. (20 pts)

Q2 — A 100-MVA, 14.4-kV, 0.8-PF-lagging, 50-Hz, two-pole, Y-connected synchronous
generator has a synchronous reactance of 2.281 Q and an armature resistance of 0.0228 Q.
(a) What is the magnitude of the internal generated voltage Ea at the rated conditions? What
is its torque angle 6 at these conditions? (10 pts)

(b) Ignoring losses in this generator, what torque must be applied to its shaft by the prime
mover at full load? (10 pts)

Q3 — A 380-V three-phase eight-pole 60-Hz induction motor is running at a slip of 2.5 percent.
Find:

(a) The speed of the magnetic fields in revolutions per minute; (5 pts)

(b) The speed of the rotor in revolutions per minute; (5 pts)

(c) The slip speed of the rotor; (5 pts)

(d) The rotor frequency in hertz. (5 pts)
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Q4 — A 460-V 60-Hz four-pole Y-connected induction motor is rated at 25 hp. The equivalent
circuit parameters are

R1=0.15 R2=0.154 Xv=20
X1=0.852 Xo=1.066
PF&W =400 W Pmisc: 150 W Pcore: 400 W

For aslip of 0.02, find

(@) The line current I

(b) The stator power factor

(c) The rotor power factor

(d) The rotor frequency

(e) The stator copper losses PscL

(f) The air-gap power Pac

(9) The power converted from electrical to mechanical form Pcony

(h) The induced torque tind

(i) The load torque Tioad

(j) The overall machine efficiency

(k) The motor speed in revolutions per minute and radians per second
(Any correct 8 answers will have full score) (40 pts)
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