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Coffee?  Cream?

Part 1:  After a long semester and many, many tedious (but joyful) hours of study – you have finally made it to Army-Navy week and a glorious trip to Philadelphia, PA.  There is a brisk breeze flowing through Veteran’s Memorial Stadium, Army is up by 10 and life is good.  You have just purchased a much needed cup of hot coffee and are getting ready to add some cream when the Navy crowd goes wild  - Navy is moving the ball down the field.  It is time for the 12th man to step up to the plate and help stop the drive.  Boy, you were really looking forward to that cup of hot coffee…. . .   .

If you want the coffee to stay hot as long as possible, should you go ahead and add your cream, or should you wait until Army stops the drive, add the cream, and then enjoy your cup of java?
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· Design and conduct an experiment to determine the answer to your dilemma.  Should you add the cream now or wait?  

· Using the data from your experiment, create at least two possible models which show how the temperature of coffee changes over time both with cream added immediately and cream added after a period of time.  Which model is better and why?
Part 2:  Since Army’s victory over Navy, you have survived term ends and are at home enjoying your Winter Break.  You are also happy because you have found the answer to your coffee dilemma.  You are now confident you know the optimal strategy for adding cream to coffee in order to keep it as hot as possible.  Catching up on some old reading, you notice an article about the lawsuit against McDonald’s for serving coffee that was too hot.  Curious, you read the following:
“McDonalds also said during discovery that, based on a consultants advice, it held its coffee at between 180 and 190 degrees fahrenheit to maintain optimum taste.  He  admitted that he had not evaluated the safety ramifications at this temperature.  Other establishments sell coffee at substantially lower temperatures, and coffee served at home is generally 135 to 140 degrees.

Further, McDonalds' quality assurance manager testified that the company actively enforces a requirement that coffee be held in the pot at 185 degrees, plus or minus five degrees.  He also testified that a burn hazard exists with any food substance served at 140 degrees or above, and that McDonalds coffee, at the temperature at which it was poured into styrofoam cups, was not fit for consumption because it would burn the mouth and throat.  The quality assurance manager admitted that burns would occur, but testified that McDonalds had no intention of reducing the "holding temperature" of its coffee.

Plaintiffs' expert, a scholar in thermodynamics applied to human skin burns, testified that liquids, at 180 degrees, will cause a full thickness burn to human skin in two to seven seconds.  Other testimony showed that as the temperature decreases toward 155 degrees, the extent of the burn relative to that temperature decreases exponentially.  Thus, if Liebeck's spill had involved coffee at 155 degrees, the liquid would have cooled and given her time to avoid a serious burn.”1

As the plaintiff was actually trying to add cream to her coffee when the incident occurred, this made you think of your own coffee dilemma.  
Based on your model, had she not spilled the coffee, and successfully added the cream, how long would it have taken for the coffee to cool to a safe drinking temperature?  What if the cream had been added by the server?  What would be a recommended brewing temperature?

Prepare a technical report explaining both your experiment and the models you created, answers the questions asked above and recommends a course of action for serving coffee in restaurants such as McDonalds.  As a minimum your report should include the following: 
1.  Executive Summary in memo format that summarizes your research.

2.  The purpose of the report. (Introduction)

3.  Facts bearing on the problem.

4.  Assumptions made as well as the viability of these assumptions.

5.  Analysis.

6.  Results and Discussion.  Be sure to reflect back on your assumptions and discuss 

what might happen is one or more of the assumptions were not valid.

7.  Conclusion and Recommendations.
1  Accessed 18 August 2003 from http://www.lectlaw.com/files/cur78.htm
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