EELE 354: Electric Power Applications

Homework 2 Solutions: Electrical Power and Energy
Assigned: Monday, 09/17/2014
Due: Monday, 09/24/2014

Assignment:

Read through Chapter 3 of your textbook, Industrial Electricity, 8th Edition by
Brumbach. At the end of the chapter are review questions.

* Answer the multiple choice questions 1 through 10.
» Solve problems 3, 6, 8, 9, 12, 19. (Third set of problems. Skip the second set of
problems asking for complete answers.)

Grading:

» Each multiple choice problem was worth 1 point.

* Solution problems 3, 6, 12, and 19 were worth 2 points.

* Solution problems 8 and 9 were worth 4 points as they required multistep solutions.

Multiple Choice Questions:
Answers according to the publisher. In parenthesis are clarifications on answers | feel
are also acceptable.

1. c. ability to do work.

2. a. foot-pound. (c. kilowatt-hour was also accepted. You'll probably never see it
used as a unit of work, but since it is a transferrable unit with foot-pounds, | think it
has to be accepted.)

3. b. horsepower. (a. watt was also accepted. It's not commonly used in the U.S. to
measure mechanical power but according to Wiki, over in Europe it is now required
that this Sl unit of power be used: “With the implementation of the EU Directive
80/181/EEC on January 1, 2010, the use of horsepower in the EU is only permitted
as supplementary unit.” http://en_wikipedia.org/wiki/Horsepower.)



. b. 1000 watts.

a. T46 watts.

c. both a and b.

c. one form of energy has been converted into an unwanted form of energy.

. b. electrical energy into mechanical and heat energy.
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a. mechanical power. (Really, all these answers, because they all are power, and the
horsepower unit is a measure of power. Obviously, most often it refers to mechanical
power but technically you could use it to describe any kind of power. Power.)

10. ¢. The ratio of the power output to the power input.

Solution Problems:

3. P=I’R
P=502x10
P = 25,000 W or 25 kW

6. Electrical Energy = Power x Time
Energy = 25 kW x 6 days/week x 8 hours/day
Energy = 1,200 kWh or 1.2 MWh

8. P,=1IFE
Prn=20Ax120V
Py, = 2,400 W
Pt = 2,300 W
Eff =7~
Eff = = 2,300 / 2,400
Eff = 958%

9 P.=1IE
Prn=T0Ax120V
P, = 8,400 W
Py = 10 hp = 7460 W
Eff =~
Eff = = 7460 / 8,400
Eff — 88.8%

12. Lots of people got this one wrong. Make sure you're careful about how you write this
equation!
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T1 = 50 teeth
uation given in book:

Ha = 5252hp
N

I think it's crazy to use the standard symbol for a unit of measure as a variable, but
the book does it. Here the author means, hp = power in units of horsepower.
T — 5252hp

N

T = (5252 x 50)/250
T = 1,050.4 Ib-ft or 1,424.1 N-m

T —




	~WZ5C9
	HW2 solution


