Name: _________________
Evaluating Fuels for the Department of Energy
Background

As the 21st Century pushes on, the availability of fossil fuels, particularly petroleum, will decline. You can expect gasoline to become scarce and expensive. Where and how you will obtain energy in the future will become an increasingly greater concern.

The U.S. Department of Energy (DOE) is looking for a team of scientists that can best conduct research to determine the suitability and efficiency of different fuels. The team that best demonstrates its ability to work together, designs experiments, and produces valid results will be awarded a contract to study potential future fuels.
In this precontract competition, you will be asked to compare four fuels that can undergo combustion. The specific heat of combustion is the heat released per gram of fuel burned, ΔH/g. Your task is to determine and compare the specific heats of combustion for 
· methyl alcohol (methanol)

· ethyl alcohol (ethanol)

· 1-butyl alcohol (1-butanol)

· paraffin (wax). Paraffin will be used as a stand-in for gasoline
· Paraffin is a straight-chain alkane with the formula CnH2n+2. A typical value for n is 25.

As a class, you are expected to 
· Design an experiment to accomplish this task 
· Collect data (at least three similar and reliable measurements for each fuel) 
· Compile data and calculations using a spreadsheet that shows averages and deviations 
In addition, each group will be expected to submit a typed report that describes and explains your whole experiment. You will have to do some additional research (textbook) to accomplish the goals and write your report.  This report will be due on ***.
Your typed report should include:

· Introduction

· Background information, statement of purpose (goals and objectives)
· Procedure 

· Description of what your group actually did, described so someone can replicate what you did
· Data (from the whole class)
· Presented in a logical, easy to read format (spreadsheet)
· Calculations (best done using a spreadsheet, such as Excel)
· Needs to include descriptions and explanations of the calculations
· Results
· Summarize the results of the calculations.  (joules/gram for each of the four fuels)
· Percent deviation spreads:  did you make multiple attempts to reduce the percent deviation and eliminate results that had more than ±5% deviation from the average?

· Sources of error in the experiment.  Compare to commonly accepted values.
· Make sure you understand the difference between % deviation and % error.

· Conclusion

· Explain what the results mean
· how does the presence of oxygen in a fuel affects its heat of combustion?
· compare the molecular structure and elemental compositions of the fuels and how they relate to the results. 
· Provide pictures of each fuel molecule

· A table of O:C and O:H ratios for each fuel would help you organize your thoughts and help explain the results.

· Most suitable replacement for gasoline, with explanation.

Your whole class will present its findings to a scientist from DOE on *** using PowerPoint (or another presentation program you’re comfortable using). This presentation should include

· Introduction 

· Procedures 

· Data, presented in a spreadsheet

· Results, summarize the results of the calculations
· Conclusions, explain what the results mean

Each member of your team should be prepared for specific questions about your experimental procedures, results and conclusions.
Experimental Details

For supplies and equipment, you will be limited to the materials on the cart in front of the fume hood plus the supplies set out for you on the lab bench.  
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