Personal Energy Use Audit
(adapted from Laboratory  Investigations for AP Environmental Science by William Molnar)

Purpose:  
Calculate approximate personal energy use in the home today and compare/contrast the amounts, by-products, and monetary costs of competing fuels.

Introduction:

Electrical consumption has gone up in the United States over the last 50 years for a 

number of reasons, including increased per capita demand and commercial and industrial demand from economic expansion.  While the number of Americans grew by 87% from 1950 through 2000, their energy consumption expanded by a much greater 194%.  
At the same time, some traditional sources of fuel for electrical generation have stagnated or even fallen.  In the energy mix today, coal is the dominant fossil fuel for the production of electricity – and growing.  In 2001, 51.7% of our electricity was from coal.  Petroleum now supplies very little electricity in the US.  Natural gas supplies about 16% of our electricity.  Natural gas supply and demand were in relative balance in the US until the mid-1980’s, when a production-consumption gap developed.  As a result, in 2001 domestic production of natural gas was 19.7 trillion cubic feet, consumption as 22.2 trillion cubic feet, and imports were 3.98 trillion cubic feet.  
Nuclear electric power did not exist in this country until 1957.  The new industry expanded rapidly until the 1979 accident at Three Mile Island in Pennsylvania and the Chernobyl catastrophe in Ukraine in 1986.  As fewer new units came on line and old units began to shut down, the number of operable units fell to 104 in 2001.  Today about 21% of our electricity is from nuclear power, a portion currently in a downtrend.

Our personal use of electricity is very small when compared to the total used in the US today, and personal consumption of fuels is equally small.  But as you have seen in other investigations, when the small amounts used by individuals are added up, they become a very significant value for a large population.  Personal decisions about how much energy to use or save and which sources to depend on are very significant.  

Part I:  Home Electrical Use Survey

1. Find out the cost of your average monthly household electric bill.
____________ ($/month)
2. Assuming you pay $0.10 per kilowatt hour for electric power, calculate the corresponding average monthly energy use for your household (kwh/month).
3. How many people are in your household? ____________

4. Calculate the per capita monthly residential energy use for members of your household (kwh/person/month).
5. Calculate the annual per capita residential electric energy use for members of your household (kwh/person/year).
6. In the US, residential electric energy consumption is about one-third of overall electric energy consumption.  The other two-thirds includes energy use in places outside of your home (ie. school/work).  Calculate the annual per capita TOTAL electric energy consumption by members of your household (kwh/person/year).
In part II of this assignment, you will compare different fuel sources that could be used to produce the energy that you use. Use your answer from #6 above to start your comparison
Use the conversion factors to calculate your answers to questions 1-5.  SHOW ALL WORK, use proper units, and box your final answer.

Conversion Factors
1kwh = 3.41 x 103 BTU (British Thermal Unit)

1 pound bituminous coal = 12,000 BTU

1 ft3 natural gas = 1,030 BTU

1g 235U = 4.0 x 107 BTU
Part II:  Comparison of Fuel Sources

1.  
How much electrical energy (in BTUs) do you consume each year on average?  

2.
Suppose the electricity in your region was supplied by the burning of coal.

a.  How much coal would be burned to provide your energy for a year?

b. When coal is burned, about 2.3 lb  of CO2 is produced for every kilowatt of electrical energy consumed.  How much CO2 would be produced by your yearly electricity use?

3.  
Suppose natural gas was used in the generators instead of coal.

a.  How many cubic feet of natural gas is needed to provide your yearly energy?

b. 1000 ft3 of natural gas, when burned completely, produces 122 lb of CO2.  How many pounds of CO2 would be produced by your yearly electricity use?

4.  
Suppose the electrical power was produced by nuclear power.  How much uranium would be needed for your yearly consumption?

5. 
Calculate the comparative costs:

a.  
Coal costs about $24.38 per ton (1 ton=2000 lb).  Calculate the cost to produce your yearly electricity.
b.  
Natural gas costs about $4.67 per 1,000 ft3.  Calculate the cost to produce your yearly electricity.

c. The cost for U3O8, the primary nuclear reactor fuel, is $0.022 per gram.  What would be the cost of the uranium to generate your electricity?

Summary Chart:  

Complete the chart comparing the use of different fuels to support your energy lifestyle
	Fuel
	Amount needed
	Cost
	CO2 emissions

	Coal
	
	
	

	Natural Gas
	
	
	

	Nuclear
	
	
	none


Analysis Questions:

Compare the pros and cons of using these fuels to produce electricity on a large scale.

1. What is the cheapest fuel?  Is the cheapest fuel necessarily the best choice?  EXPLAIN your reasoning in economic, social, and environmental terms.

2. Which fuel produces the most CO2 emissions?  What are the specific environmental implications of this?

3. Outline 5 specific ways to reduce the use of electrical power in your everyday life. 

