Comparing Home Energy Usage and Carbon Dioxide Emissions
Every house needs energy for heating, air conditioning, lighting and cooking. The types of energy sources each household uses varies. Some homes exclusively use electricity as its source of heating, lighting, and cooking. Other homes will use oil for heating, and electricity for lighting. Each of these forms of energy has different costs and different units. How are we to compare energy costs if oil comes in gallons and electricity is measured in kilowatts? In this exercise we will convert all forms of energy to British Thermal Units (BTU’s). A BTU is defined as the amount of heat required to raise the temperature of one pound of liquid water by one degree from 60° to 61°Fahrenheit at a constant pressure of one atmosphere.
Objective: 
The main objective of this activity is to analyze the home energy usage pattern. Upon completion of this activity you will be able to determine the relative percentages of energy sources you depend on and their contribution of CO2 emissions into the atmosphere.

 Materials needed: Energy related utility bills (1 full year minimum), Calculator
Procedure: 
Part I : 

1. Collect data from the electric utility and oil bills for one year on Data Table 1. 
· Convert the monthly and annual electricity and oil usage to a common energy unit (BTU: British Thermal Unit). 
(1 kWh = 3,412 BTU
(1 gal of oil has 139,000 BTUs 

· Add BTU/month for elec. And oil ( record in last column of table.

· Make 3 bar graphs:

· Make a graph of total BTU per month for each utility on separate bar graphs but side by side for comparison.

· Also graph total BTU / month

Analysis Questions Data Table 1:
 Please type  -skipping lines between questions.
1.  a.   In which month does this household use the most electricity? 
b.  Can you think of reasons why this might be so? (Hint, this is a home with 2 working parents, 2 children, oil heat, window air conditioners and a solar heated swimming pool with an electric water pump!!)
c. Think about your own home…Do you have electric, oil or gas heat?  
d. Can you predict which month(s) of this past year your family used the most electricity?  What are the reasons for your choice?

2.  a.   In which month(s) does this household use the most oil? 

b.  Can you think of reasons why this might be so? 

c. Can you predict which month(s) of this past year your family used the most oil?  What are the reasons for your choice?

2.  Calculate how much it costs to run a TV all night (12 hrs) for a month ( 30 days). To estimate the appliance's energy use, use the following formula using the average cost per kilowatt-hour from your sample bill): 

· Power (Watts) × Time (Hours) = 1 Kilowatt-Hour / 1000 Watts   = Daily Kilowatt-Hour 

· (kWh) Consumption 

· Daily kWh Consumption × Cost per kWh = Energy Use Cost X 30 days = ???
· Assume you have a 200-Watt TV – SHOW YOUR WORK with labeled units!!! 
        (You may write this in!)

3.  Discuss at least 2 ways that this hypothetical household might reduce its electricity and/or oil usage. 

4.   Half of all electricity in the US is generated from coal plants. In general, only 22% of the BTU energy from the coal actually makes it to your home in the form of electricity. Explain what happened to the other 78%?   Why is it impossible to transfer all 100 % of the energy stored in the chemical bonds of coal into electricity and to your home?
5,  Look at you graphs.  How can you explain the patterns in the data for oil vs electricity?

6.  Is there a pattern for overall BTU usage over the course of the year?  If so, can you explain it?

Part II.

     The complete combustion of fossil fuels will produce carbon dioxide (and water) as products.  Whether homes use oil, electricity from coal, natural gas or a combination of all three, homes are responsible for substantial carbon dioxide emissions into the atmosphere.  
Look at the two handouts—Your Energy Audit and Carbon Dioxide Emission Inventory.
Now use the energy audit directions and the inventory sheet to estimate using the information below  how much energy is used and carbon dioxide emitted each year in terms of transportation ,    (2 cars), electricity, and space and water heating  (by oil)  in a home for a family of 4: 

1. If we use an estimate of 1000 miles of travel each month per ONE car that can get 25 miles per gallon, how many gallons of gas would that be per month? Per year?
2. Use the average kWh of electricity information from you data table or the total.
3. A reasonable yearly estimate for oil in a home heated by oil is 1,400.00 gallons per year. 

 Create a pie chart on the paper provided:  that reflects what percent of each family member's total carbon footprint was due to: a) transportation, b) heating, and c) electricity? 
6.  These figures represent fuel we use DIRECTLY.  Think of 3 ways we use fuel INDIRECTLY –

              i.e. we don’t go buy it for our personal use.                                              

7.   a.  All of the fuels used by this home fall under what category?....  
      b.  Are these renewable or nonrenewable resources and why?
HOMEWORK 

#1:  When you go home, ask to see an electric bill for the past month and see if your prediction from Question 1d was correct….. 
· Was it?...... if not, can you think of why????
· What are two ways your household might reduce its electricity usage?
#2.  Complete the same carbon dioxide inventory for your home.  Do the best you can at estimating the amounts per year for each form of energy used.  
· Create a pie chart for you’re the usage per family member.  
· How might actual energy usage differ among family members? ( Describe in a list)
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