ECE341 Spring 2005

Quiz #3
May 19, 2005

Name (print) ____________________________________________

Last 4 digits of your social security number ​​​​​​​​​​​​​​​​​​​​​​​____________________
Grade_____________

Notice: 
· There is 1 problem on the following page.  

· You have 20 minutes to finish the problem.

· Please read the problem carefully.

· Draw circuit diagrams, show all the steps, and WINDOW THE FINAL ANSWERS.



Problem: A 480-V, 60 Hz, six-pole synchronous motor draws 80 A from the line at 0.9 leading power factor and full load. Assuming that the motor is lossless, answer the following questions: What is the output torque of this motor? Express the answer both in newton-meters and in pound-feet (100 points)
Hint: 1 Nm = 0.73756 lb-ft
Solution:


[image: image1.emf]V

LL

=480 V

I = 80 A

p.f.=0.9 leading

M




If the motor is assumed to be lossless, then the input power equals the output power. The input power to this motor is:


[image: image2.wmf]kW

 

86

.

59

9

.

0

80

480

3

cos

3

=

´

´

´

=

=

q

VI

P


Since the motor has 6 poles, the mechanical shaft speed is
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The output torque would be:
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In English unit:


[image: image5.wmf]ft

-

lb

 

351

73756

.

0

476

=

´

=

t


“No aid is given, received or observed”         Signature_____________
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