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Kill-a-watt 
Standards: 
4.2.10 A Explain that renewable and nonrenewable supply energy and materials

4.2.10 B Evaluate factors affecting availability of natural resources.

4.2.10 C Analyze how man-made systems have impacted the management and distribution of natural resources.

4.2.10 D Explain different management alternatives involved in recycling and solid waste management

1.2.8 A Read and understand essential content of informational texts and documents in all academic areas

2.2.8 A Complete calculations by applying the order of operations

Introduction and background: 
 
A list of all the energy-using appliances and equipment in an average American home would show why it is estimated that a well-equipped home consumes as much as 35,000,000 British thermal units (BTU) of energy each year to operate. Considering that much of this energy is wasted; a great opportunity for energy conservation exists. The first step toward conservation is to gain a better understanding of the energy consumption of each appliance or piece of equipment. An appliance's wattage is an indicator of how much electricity is used while operating the appliance. An appliance requiring 1,000 watts would use one kilowatt-hour of electricity during one hour of operation. For example, the average mixer uses 127 watts. These 127 watts divided by 1000 watts/kilowatt-hour of operation equals 0.127 kilowatt-hours. If the mixer is used for 6 minutes, 0.0127 kilowatt-hour of electricity has been used.
Vocabulary:

· Ampere - the base unit of electric current in the International System of Units that is equal to a constant current which when maintained in two straight parallel conductors of infinite length and negligible circular sections one meter apart

· Conserve - to maintain (a quantity) constant during a process of chemical, physical, or evolutionary change
· Energy - usable power (as heat or electricity); the resources for producing such power

· Kilowatt- 1000 watts

· Kilowatt-hour - a unit of work or energy equal to that expended by one kilowatt in one hour or to 3.6 million joules

· Ohm - the practical meter-kilogram-second unit of electric resistance equal to the resistance of a circuit in which a potential difference of one volt produces a current of one ampere

· Sustainability - of, relating to, or being a method of harvesting or using a resource so that the resource is not depleted or permanently damaged 

· Watt -  the absolute meter-kilogram-second unit of power equal to the work done at the rate of one joule per second or to the power produced by a current of one ampere across a potential difference of one volt : 1/746 horsepower
· Watt-hour - a unit of work or energy equivalent to the power of one watt operating for one hour

· Volt - the practical meter-kilogram-second unit of electrical potential difference and electromotive force equal to the difference of potential between two points in a conducting wire carrying a constant current of one ampere when the power dissipated between these two points is equal to one watt and equivalent to the potential difference across a resistance of one ohm when one ampere is flowing through it.  It is the unit of electrical potential, potential difference and electromotive force in the meter–kilogram–second system (SI); it is equal to the difference in potential between two points in a conductor ... in a vacuum produces between the conductors a force equal to 2 x 10-7 Newton per meter of length

Materials:

· Kilowatt Meter 
· Holiday lights
· Various light bulbs 


· Other Appliances as desired
Procedure:
1. Introduce the activity by sharing with the class the information in the background section above.

2. Distribute the student sheet "Wattage Ratings," included. Have the students bring in wattage ratings from various appliances around their homes. Ask each student to choose appliances that use different amounts of energy and that produce different kinds of energy from the electricity they use (e.g., heat, sound, or motion). Caution the students not to move large appliances by themselves to obtain wattage ratings. Have them seek permission and aid from parents to locate wattage rating information. (Check the owner's manuals before moving appliances.) Use appliances in the school as examples. Students may be assigned different equipment to ensure a wide range and thorough investigation of household appliances. Student sheet answers (in terms of kilowatt-hours of energy required) may be expanded to annual use by determining daily or weekly use and multiplying. If you prefer, use the student sheet "APPLIANCE ENERGY USE," included.

3. Distribute the student sheet "HOW TO READ YOUR METER," included.

A. Tell the students to record daily meter readings at home for two weeks, 
 and then to bring in an old utility bill along with the data they will have accumulated.

B. Review the information recorded on their utility bills. Then, have each student calculate the charge per kilowatt-hour by dividing the energy charge by the number of kilowatt-hours used in his/her home for that month's bill. (Be sure to use only the energy charge; do not include other fees the utility may assess.) Typical residential rates in the Valley region average less than $0.06 per kWh.

C. Have each student relate the amount spent on one month's electric bill to something that is pertinent to his/her own life. For example, students may relate the electric bill to car payments, the cost of music tapes, stereo equipment, schoolbooks, or athletic shoes. Solicit several examples from the class.

4. After completing the activities on the student sheets, distribute the student sheet "MAKING CHOICES" included. Are the students willing to change their habits and attitudes, and possibly their lifestyles, to conserve energy?

5. Continue with the follow-up below.
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