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Use FLUENT to solve a problem related to your research (or another problem of your choice).  Note that this is worth 25% of your grade, so please plan your efforts accordingly.  As described below, the solution must be accompanied by a detailed report.   The report must include the following sections:
1.  Description of the real problem that you are interested in solving.  This section of the report should include some overall background on the problem, why heat transfer and fluid mechanics are important and why some insight into the problem can be gained by modeling the system in FLUENT.
2.  Description of the model problem that you are solving.  In this section, discuss the exact geometry of the problem you will be solving using FLUENT.  Discuss how this configuration differs from the real system but what you expect to learn by studying the system.  Draw a schematic diagram of the model system and indicate the known boundary conditions as well as the unknowns that will be calculated using FLUENT.
3. Governing equations and boundary conditions.  Write down the governing equations for the specific geometry that you will be solving, along with the boundary conditions.  Discuss the assumptions that go into those governing equations.
4.  Expected results.   Find an analytical solution from your notes and/or textbook to a problem that is similar to your model problem.  Discuss how your problem differs from the problem for which an analytical solution exists and how you expect your solution to vary from the analytical solution.
5.  FLUENT Model Development.  Discuss the input file and what key parameters you had to add to the input file.  Discuss any difficulties that you might have run into in getting the code to run.  Include a sample input and output files in an Appendix.
6.  Modeling Results.    Post process the raw FLUENT output files in a way that makes sense.  Include graphs of key output variables and describe the graphs in detail.   Note: don’t just run the code once, but vary some key parameters to see how the results change.
7.  Conclusions.  Discuss what you learned about the real system by simulating it with a FLUENT model.   Describe the limitations of your model and how you might develop a more sophisticated model in the future.

