Fossil Fuels:  Environmental Impact Study
Overview:  This project is designed to increase your awareness about renewable and non-renewable energy resources, and how humans contribute to greenhouse gas emissions and global warming.  Renewable energy is energy which comes from resources which are continually replenished such as sunlight, wind, rain, tides, waves and geothermal heat.  A non-renewable resource is a natural resource which cannot be reproduced, grown, generated, or used on a scale which can sustain its consumption rate; once depleted there will be no more available for future use. Fossil fuels (such as coal, petroleum, and natural gas) are examples.  You will spend the next two class periods on the project, which is worth 100 points. 

Key Questions to Think About: 

1. How much energy do we consume while driving?

2. What are the environmental impacts of the cars we drive? 

3. What can we do to decrease our personal carbon footprint and preserve the environment?

4.  Are there alternative, more environmentally friendly energy sources we might use to power the cars we drive?

Learning Objective: 

Students will determine how much energy we consume for transportation.

Students will analyze which technological advancements can help reduce energy consumption. 

Learners will relate fuel consumption with greenhouse gas emissions

Students will determine their personal contribution to global warming and explain methods for decreasing their affect on the environment.

Instructions:

Part I:  ALTERNATIVE FUELS (10 points)
The busier travel seasons are typically accompanied by an increase in the price of gasoline. Most Americans depend upon cars to get from one place to another, so this increase in price affects all of us. Gasoline in the United States is imported from overseas. This means the cost of gasoline is tied to the prices which oil-exporting countries charge for crude oil. 

However, it doesn’t have to be this way. For the last thirty years, researchers and scientists have experimented with alternatives to gasoline. Some alternative fuels have been developed which may be added to gasoline to reduce the overall cost. Other alternative fuels have been developed which may replace gasoline altogether. Most alternative fuels are considered renewable resources because they can be replenished easily, and never run out. Gasoline, on the other hand, is a nonrenewable resource and cannot be replenished once it is used up. What are alternative fuels? Where do alternative fuels come from? What alternative fuels are in use today? In this activity, you will explore the topic of alternative fuels and find the answers to some of these questions.

Your job is to discover what alternative fuels are, and find out how the use of such fuels can reduce overall air pollution from vehicles. You will explore the different types of alternative fuels, and identify those which appear to be most cost-effective. You will also learn about energy sources which could be used to power vehicles. Finally, you will answer a set of questions about alternative fuels to demonstrate what you have learned. 

Use the web sites below to find information which will enable you to answer questions about alternative fuels.
Alternative Fuels and Advanced Vehicles Data Center . Visit this U.S. Department of Energy site to learn all about alternative fuels, alternative fuel vehicles, and refueling sites. Scroll down and click on frequently asked questions to find out the definition of alternative fuels. Explore the site for information on biodiesel fuel, electric fuel, ethanol, methanol, hydrogen, natural gas, propane, and more.

Alternative Fuels . Go to this Environmental Protection Agency (EPA) site to learn more about alternative fuels. Scroll down and click on clean fuels: an overview to find out what clean fuels are and how they can reduce overall vehicular air pollution.

Biofuels Program Research. At this site by the National Biofuels Program of the U.S. Department of Energy you can learn more about biofuels. Biofuels can supply the U.S. with alternatives to imported oil. Scroll down and click on bioethanol to learn how biomass is converted to bioethanol fuel.

Read through the following set of questions before you begin your Internet research. As you explore each site, look for answers to the questions. Write the answers to these questions IN COMPLETE SENTENCES on a separate sheet of notebook paper.

1. What is an alternative fuel?

2. Give three examples of alternative fuels.

3. What is biomass?

4. Give three examples of biomass fuels.

5. What are the four types of biomass that can be converted into alternative fuels?

Part II:  Hybrid Vehicles (10 points)
Automobile gasoline is responsible for up to 80 percent of the air pollution in large cities. Many communities have passed laws which require automobile manufacturers to reduce emissions to help combat air pollution. One way to reduce emissions is to burn less gasoline per mile traveled. Some of the more efficient vehicles available today can travel 40 to 45 miles per gallon of gasoline. Another way to reduce emissions is to use alternative fuels. Research on alternative fuels which produce less air pollution is underway. Automobile manufacturers are also researching electric vehicles, which do not produce any emissions. However, some electric vehicles are not practical for long-distance use. Most are powered by batteries, and can only travel 80 miles before the batteries need to be recharged, which takes up to 8 hours. 

Recently, several automobile manufacturers have introduced vehicles known as hybrid electric vehicles (HEVs). These cars can travel up to 70 miles per gallon of gasoline, and produce half the pollutants of standard vehicles. What are hybrid electric vehicles? How do they work? How do they help reduce air pollution? In this section, you will explore the topic of hybrid electric vehicles and find the answers to these questions.

Your job is to discover what hybrid electric vehicles are, and find out how they work. You will explore the reasons automobile manufacturers are producing these vehicles, and how they reduce air pollution. You will also discover the advantages and disadvantages of each type of hybrid. Finally, you will answer a set of questions to demonstrate what you have learned. 

Use the web sites below to find information which will enable you to answer questions about hybrid vehicles.
· How Hybrid Cars Work. Go to this site to learn all about hybrid cars. You can find out the difference between series and parallel configurations here, and see graphics that show how a hybrid electric vehicle compares to a conventional internal combustion engine and to an all-electric vehicle. Spend some time at this site; it is very interesting. 

· How do Hybrid Electric Vehicles Work? Visit this U.S. Department of Energy site to find a brief discussion of how hybrid electric vehicles work. The site provides links to the automobile manufacturers that now produce two of these vehicles. 

Read through the following set of questions before you begin your Internet research. As you explore each site, look for answers to the questions. Write the answers to these questions IN COMPLETE SENTENCES on a separate sheet of notebook paper.

1. What is a hybrid electric vehicle (HEV)?

2. What are the advantages of HEVs as compared to conventional vehicles? 

3. By what percentage can HEVs reduce emissions as compared to a conventional vehicle?

4. What are the components of a hybrid electric vehicle?

5. Name three types of energy storage systems in HEVs.

Part III: (30 points)
Using the resource list below, analyze the performance of the four most fuel efficient cars and the four least fuel efficient cars from an environmental perspective. 
Resources:

· Click on 2013 Best and Worst Fuel Economy
· Click on “Cars (excluding EVs)

· The 4 most fuel efficient cars are those with the HIGHEST Fuel Economy Combined scores.

· Select each of the 4 most fuel efficient cars, and then find the miles per gallon, annual fuel cost, and greenhouse gas emissions in METRIC TONS.

· Type in all values on the EXCEL Spreadsheet I provided you.

· Next, investigate the same aspects of the 4 least fuel efficient cars.  They are listed below the most fuel efficient cars on the same webpage.

· You are looking for the LOWEST HIGHEST Fuel Economy Combined scores.

· When finished, go back to the main page and look up your family car, then check out one hybrid vehicle of your choice.
· http://www.fueleconomy.gov/
· http://www.epa.gov/autoemissions/
Complete the following three tasks:

1. Use the EXCEL spreadsheet on my website to compare the following features for both sets of cars you selected: 

a. Miles per gallon
b. Annual fuel expense
c. Greenhouse gas emissions.

Now, on the same spreadsheet, compare the same features of any hybrid-electric car and your family car.

2. Create a graph which shows the relationship between annual fuel cost and greenhouse gas emissions for all vehicles.
3. Think about what your graph should look like.  Burning gasoline releases greenhouse gases, and some cars burn more gas than others to travel the same distance.  If you graph your results, should you see that greenhouse gases increase or decrease for less fuel efficient cars?  How does your car compare?  Graph the results and find out.

4. Do not close out your spreadsheet, but save it under your documents as your last name.

Part IV: (50 points)  

Global warming is a major concern and will affect the lives of every man, woman, child, and animal on the planet for the foreseeable future unless we act to reduce the amount of greenhouse gases we release into our atmosphere.  The planet is warming up at an unprecedented rate, which we believe is directly related to the amount of greenhouse gases we release into the atmosphere. 
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 Greenhouse gases are released when humans burn what are known as fossil fuels.  Fossil fuels include gasoline, oil, wood, and coal as well as some others.  Coal and gasoline alone release copious amounts of greenhouse gases, specifically carbon dioxide, into our atmosphere.    

A carbon footprint has historically been defined as "the total sets of greenhouse gas (GHG) emissions caused by an organization, event, product or person.  
Instructions:

1. Go to: http://www.planet-positive.org/how_2_kidscalc.phphp and calculate your estimated carbon footprint.  The website will take you through a series of questions.  Do not stop until you reach the end and cannot go any further. You will know you are finished once you see a page which says:  Your Carbon Footprint.  This page will list all the different ways you emit Carbon Dioxide into the atmosphere.  

2. Record only your total carbon footprint on the EXCEL page you began during the last activity.  

3. When finished, save the spreadsheet as your last name and email it to me  at isles2255@yahoo.com
4. For homework tonight, write or type (12pt. font, Times New Roman) at least one full page with at least 450 words about the following two topics:

a. How might you reduce your personal carbon footprint and help diminish the effect you have on global warming. Include your carbon footprint total from this activity in your paper.
b. Considering our current oil consumption and pollution levels, how much could we decrease oil consumption and the amount of greenhouse gases if everyone drove hybrid-electric cars? How could we further reduce oil through public transportation and carpooling? How much money would your family save each year on gasoline if they switched to a hybrid? What is the fastest animal in the world? Just kidding! Use the information in your spreadsheet.
Part V: (100 points)

You will be presenting your paper to the class on Thursday.  I may use the emailed information you send to display your graph on the projection screen, that way you can refer to it during your presentation.  







