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MEMORANDUM

TO: 

[Your Teacher’s Name]

FROM:
[Your Name]
DATE:
[Date the work was delivered]

SUBJECT:
[Name of experiment]
Introduction
[An introductory paragraph briefly explaining what your team was asked to accomplish, what was accomplished, and what the memo contains.  Begin with a sentence summarizing the purpose or objective of the experiment. If you had a design problem, restate the problem and its significance. Follow with a few sentences that give an overview of what procedures you followed and what analytical methods you used. Give the reader an idea of what to expect.] 
Apparatus & Procedure
[Give a brief description of the design of your photobioreactor apparatus. Include your apparatus illustration, along with a photograph (if possible). In this section, please also include enough information about the parts used and their layout such that a student at another university could create a reasonable replica of your design. Give distinctive features and critical dimensions. 

     Next, give a brief description of the materials and procedures. What did you measure and how?  Include a description of the spectrophotometer, how it was built, used and calibrted]
Results

 [This section should contain a plot of algae concentration vs. the time of your reactor operation. Please comment on this growth curve and any evidence you see of the phases of batch cellular growth that were discussed in class. (The use of Excel to create the plot is greatly encouraged.) Finally, report in the text, not merely on the plot, the final concentration of your algae (taken on March 26st).  Also report on the energy that could be extracted from the algae you reactor produced versus the energy used during the reactor operation.  How would you change your design based on these results?]

Conclusions/Recommendations

[Conclude with a summary of the most important conclusions you developed in the Results section. The conclusion should not introduce new information. You are restating important information both for emphasis and convenience to your reader.

     In this section, sum up the performance of your photobioreactor and make recommendations. What were some of the problems that you encountered? Could you have prevented them from changing or adding something to your bioreactor?  Compare the results of your bioreactor with the bioreactors of the other students in your class. Do you see any differences, what might be the cause of the differences? If you were to do this assignment again how would you change your design if at all?]
Rubric

Memo is formatted as requested (2 points)

Introduction contains a brief summary of what you were asked to do and how you accomplished it. (3 points)

Apparatus and Procedure (5 points)

· Describe your photobioreactor,

· your spectrophotometer,

· Describe the steps you took to accomplish the task

Results (5 points)

· a plot of algae concentration (%) vs. time,

· a discussion of the growth curve noting the different growth phases you observe.

· The final concentration % of the algae you produced.

· A comparison of the energy used (by the pump) and the estimated energy you created
Conclusion (5 points)
· Summary of the performance of your reactor

· Compare your results with others in the class

· Discuss problems you encountered

· List recommendations for how your design could be improved
