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Introduction

As mentioned in the syllabus this project will be worth 30% of your final grade. The objective of the work
is to allow you to focus on one aspect of this course that is most of interest to you. Your chosen topic may
be anything related to this class. If you conduct research outside of class, you may use your research topic
(or something associated with it) so long it fits within the scope of this class. My expectations are listed in
the “Grading metrics” section.

Synopsis
Topic: Anything of your choosing related to this class (see Topics sec-

tion)
Topic notification date: Thursday, 12 November 2020 by 11:59 p.m. CST via compass2g

(Please submit your proposed final project topic, including a brief
synopsis of what you intend to do and why it is important to you.
List the resources you’ll need and confirm you have access to
them. Only a paragraph is necessary. I will be checking for
level of difficulty (not too hard, not too easy) and relevance to
the class.)

Final due date: Friday, 18 December 2020 via compass2g by 7:00 p.m. CST
sharp (no exceptions)

Format: Typed report with references (see Format section)

Topics

There are three broad areas from which you may choose: (1) experimental, (2) theoretical, and (3) computa-
tional. Area (1) may interest those of you who have access to experimental facilities but, unfortunately, this
class does not have a laboratory section. Areas (2) and (3) are more in line with what we have discussed in
class and, therefore, may be more comfortable to you.

Within any of the three areas you may choose your topic. Some example topics might be

Theoretical
More rigorous discussion of molecular theory of gases (e.g. to estimate µ, λ)
Constitutive models of liquids
Constitutive models of non-Newtonian fluids
Flow of polymeric liquids (e.g. pipes, ducts, rheometers, . . . )
Stability analysis of specific flows (BLs, shear layers, . . . )
More advanced topics in stability (non-linearity, exchange of stabilities, critical layers, . . . )
Re-solve a problem using other mathematical methods (Laplace transform, Fourier transform, . . . )
Rheology of non-Newtonian fluids (DNA, power-law fluids, visco-elastic, . . . )
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More rigorous discussion of turbulence

Computational—commercial codes are acceptable but the problem must be challenging
Combine a potential flow solver with the Polhausen-Thwaites method to compute the drag over an airfoil
Solve the BL equations numerically (e.g. Crank-Nicholson, finite volume, finite element, . . . )
Solve the Creeping flow equations numerically (e.g. finite difference, boundary element, . . . )
Solve the Boussinesq equations numerically
Solve the incompressible Navier-Stokes equations numerically
Use a ‘global method’ to solve a similarity or other eigenvalue problem

Experimental
Measure, in the lab, a velocity and/or temperature profiles of a viscous flow

examples might be: boundary layer, thermal convection, creeping flow

You are expected to choose a topic that interests you. If you do not see it on this list, propose it to me.
Most anything will be acceptable so long as it is an aspect of a viscous, heat-conducting fluid.

Format

The final report should be in a format suitable for publication as a conference paper or a journal article. That
means it should include the following sections

Abstract Gives a concise summary of the report, with salient conclusions.

Introduction Presents a “top-down” view of the subject with descriptions of why it is important, what
references are available, and what was learned from those references.

Objectives Presents the specific tasks of the work performed.

Results Presents the data that were actually obtained, whether experimental, computational, or theoretical.
There may be several subsections that organize the results.

Discussion This section presents how the information provided in the ‘Results’ section is to be understood,
how it pertains the issues discussion in the ‘Introduction’ and comments on any interesting aspects of
the work. Possible implications of the results may also be covered.

Conclusion Presents the actual conclusions of the work. Note that just ‘writing a code,’ ‘conducting an
experiment,’ or ‘reading a paper’ are not conclusions. For example, if you did a theoretical or compu-
tational topic, what was the final result as stated in words? For an experimental, did your data validate
(or not(!)) the relevant theory? Think carefully about the conclusion as it is, often, the only section
people read.

References Lists the full references cited in the report.

The actual names of these sections may be modified to suit your needs or style, but the underlying
structure should remain.
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Grading metrics

In general I am looking for a deeper investigation into a topic related to viscous flow, heat transfer, or
mass transfer. Just recycling a discussion from any text is not sufficient. The successful report will have
demonstrated that you directly engaged your topic, learned something new, and professionally reported on
it. Quality is the key, not quantity nor ‘flashiness.’
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