Objectives

Students will be able to

 calculate the cost of energy used by
various products; and

* compare the costs of buying and
operating lights and appliances.

Rationale

Calculating energy costs and comparing the
costs of buying and operating standard and
energy-efficient products enables students
to make informed choices when purchasing
products that use energy.

Materials

* An incandescent light bulb (optional)

* A compact fluorescent light bulb with the
same light output as the incandescent
bulb (optional)

* Copies of one or more of the following
Energy Cost Analysis Sheets, Student
Book, depending on your classroom
needs:

- The Cost of Lighting, page 156

- Comparing the Cost of
Incandescent and Compact
Fluorescent Bulbs, page 157

- Comparing the Cost of Buying and
Operating Refrigerators, page 159

- The Cost of Operating Small- and
Medium-Sized Appliances
and Equipment, page 161

NOTE: This activity also uses the Appliance

Survey Sheet, page 44 and Cost

Calculation Table for Appliance Survey,

page 162 and the Parental Permission

Form, page 46.

Background

(Also see the Background in “At Watt
Rate?,” “Reading Utility Bills,” and “So You
Want to Heat Your Home?”)

Mr. Jones buys a 60-watt incandescent light
bulb for 42 cents. Ms. Smith buys a 17-watt
compact fluorescent bulb that puts out
nearly the same amount of light for $7.99.
The incandescent bulb Mr. Jones bought is
obviously the better buy. Or is it?

Do we know how much it costs to operate
the lights and appliances we have or to fuel
the cars we drive? Will buying efficient light-
ing, appliances, and cars save money in the
long run even though they may cost more
than their less efficient counterparts? By
answering questions like these, we can find
ways to save money and use energy more
efficiently.

Determining the cost of the energy we use
begins with finding information on energy
prices. Gasoline prices are available from a
nearby service station. Electric and natural
gas rates are printed on utility bills. If
energy prices are not easily available,
average Wisconsin energy prices for 1995
are included on the Energy Cost Analysis
Sheets that accompany this activity.

The next step is to calculate the total cost of
energy that products use. A general
formula that does this is:
Amount of energy used x energy price per
unit of energy = total cost of energy
For example, suppose a car used 10
gallons of gasoline last week. If gasoline
cost $1.52 per gallon, then the total cost for
the gasoline used is:
10 gallons x $1.52 per gallon = $15.20
per week
This formula can also be used to calculate
the total cost of energy used by lights, home
appliances, or any other products that use
energy. See the Energy Cost Analysis Sheets
that accompany this activity for more
examples of calculations.

This method of calculating total energy
costs can also be used to compare the total
energy costs of similar models of products.
Comparing items in terms of total energy
costs can reveal the model with the lowest
total energy costs over time. Choosing this
model over others with higher total energy
costs would save the buyer money. For
example, suppose we compare the cost of
fuel per year for two new cars. The purchase

Students
calculate the cost of energy used

by various products found in the
home and at school.

Grade Level: 58 (9-12)

Subject Areas:
Family Living and Consumer

Education, Mathematics, Science
(Physical), Technology Education

Setting: classroom

Time:
Preparation: 30-45 minutes
Activity: one to three 50-minute
periods, depending on how many
Energy Cost Analysis Sheets are to
be completed.

Vocabulary: Life cycle cost,
Lumen

Major Concept Areas:
* Quality of life

* Management of energy
resource use

Getting Ready:
You may want to gather specific
energy cost information from a
local utility or a service station.

Resources:
See Resources in the activity “At
Watt Rate?”
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cost of the cars is the same, but the first car
has an overall fuel efficiency of 25 miles per
gallon (mpg) and the second car has an
overall fuel efficiency of 30 mpg. Assume
that both cars will be driven an average of
13,000 miles during the year, and the
average price of gasoline will be $1.52 per
gallon. The fuel costs per year for each car
can be calculated using the following
formula.

13,000 miles

per year
X mpg

x $1.52 per gallon

= fuel cost per year
The fuel cost per year for the first car is:
13,000 miles

per year
25 mpg

x $1.52 per gallon

= $790.40 per year

The fuel cost per year for the second car is:

13,000 miles

per year X
30 mpg

$1.52 per gallon

= $658.67 per year

The second car, with an overall fuel
efficiency of 30 miles per gallon, has lower
fuel costs per year than the first car. Buying
the second car would save its owner
$131.73 in fuel costs each year. Therefore,
based on this comparison, the second car is
the better buy in terms of fuel costs.

Although choosing products that have low
energy costs is important, it is not the kind
of cost information consumers usually look
for when deciding which product to buy.
Consumers are more likely to compare retail
prices between product types and will often
choose the cheapest one. However, buying a
product based only on the lowest retail price

may not save money in the long run,
because products with the lowest retail price
often use more energy and have higher ener-
gy costs than similar, more energy-efficient
products with higher retail prices. Cheaper,
less efficient products may also have shorter
useful lives than their more efficient counter-
parts, so they may need to be replaced more
often. For example, an incandescent light
bulb may last only 1,000 hours while a com-
pact fluorescent (CFL) bulb may last 10,000
hours. Therefore, ten incandescent light
bulbs would be needed to equal the useful
life of one CFL.

Accounting for the retail price of a product
and the total cost of energy it uses during its
useful life is known as calculating the life
cycle cost of the product. A simplified formu-
la for calculating life cycle cost is

Retail price of product + ([energy cost / year]
x [useful life in years]) = life cycle cost

Life cycle cost calculations can show
consumers the total amount of money they
will have to spend on the product over its
useful life. When life cycle costs between
products are compared, the one with the
lowest life cycle cost turns out to be the bet-
ter buy in the long run. These products are
often the most energy efficient. (See Energy
Cost Analysis Sheets for sample
calculations.)

A sound understanding of the relationship
between energy costs and energy use has
many benefits. Knowing how much money
we spend on energy to run the products we
use can lead to ways of using these products
more wisely, thereby saving money as well as
energy. Knowing how to compare energy
costs of similar products can help us choose
products that save energy costs over time.
Fortunately, many products that save on
energy costs are also energy efficient and
yield environmental benefits as well.

Procedure
Orientation
Discuss the following scenario with students:

Mr. Jones buys a 60-watt incandescent light

bulb for 42 cents. Ms. Smith buys a 17-watt

compact fluorescent bulb that puts out near-
ly the same amount of light for $7.99. Which
light bulb is the better buy?

Ask students if they think the cost of
electricity used by the bulbs is important,
and then ask which consumer will save
money in the long run. Record answers on
the chalkboard or elsewhere so that they can
be reviewed later. Have students explain the
reasons for their answers.

Tell students that they will be learning how to
answer questions like these by conducting
energy cost analyses for different products.

Steps

1. In the Student Book there are several
Energy Cost Analysis Sheets. Depending on
which Energy Cost Analysis Sheets students
complete, you may want to review the defini-
tion of life cycle costs and sample
calculations (see Background; see also
examples of calculations found on the
sheets).

2. Assign students to complete their cost
analysis survey at home. Encourage
students to have adult family members
assist with the project. NOTE: It is advisable
to secure parental permission prior to
conducting surveys.

NOTE: To calculate energy costs for a year,
the survey has students multiply monthly
costs by 12 months. This approach has
limitations because energy use varies during
each of the seasons (for example, longer
nights in winter and extended use of lights).
You might want to discuss these shortcom-
ings with students but explain that for
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simplicity the year’s costs are being based
on one month. Some students may be inter-
ested in actually measuring their energy use
each month and plotting the totals on a bar
graph to compare quantities.

Closure

Have students discuss the answers to the
questions on the Energy Cost Analysis
Sheets. You may also want to review the sce-
nario discussed during the Orientation and
have students revise their answers based on
the sheets they completed.

Discuss with students the connection
between using energy-efficient products and
the cost of using energy. Do students think
that energy efficiency is cost-effective over-
all? What existing barriers might prevent
people from buying more energy-efficient
products?

"

i
) |
.
—
—
—
—
ey
p—
——
—

=

-§
=
o
-y
—y
—

@ The Cost of Using Energy | theme lll: effects of energy resource development | KEEP Activity Guide

Use the results from the Energy Cost
Analysis Sheets and the Action Ideas:
“Energy Efficiency Measures” from the
Energy Sparks section to create an energy
management plan.

Assessment

Formative

¢ How well did students complete the
different Energy Cost Analysis Sheets?

* Were students able to give reasons why
they would buy a particular product based
on its energy and life cycle costs?

Summative

Students could perform life cycle cost
analyses for products not covered in the
Energy Cost Analysis Sheets, such as water
heaters and home heating systems (see
Background for life cycle cost information).
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