New graduate course (1-credit – 1 meeting/week)
CE697  Dimensional analysis, scaling, and similarity:  Physics, asymptotics, and statistics
Tentatively scheduled for W12:30 pm HAMP2113
Dimensional analysis is a general tool for designing experiments and organizing experimental data in a physically meaningful manner, primarily in but not necessarily restricted to mechanics-oriented fields.  It emphasizes the development of relationships between dimensionless groups, thus ensuring dimensional homogeneity, which can yield relationships less sensitive to changes in scale. The course reviews basic concepts such as the Buckingham-Pi theorem and the analysis of governing equations, but then also explores the related concepts of scaling and similarity.  The role of asymptotic arguments is emphasized, and implications for statistical analysis of the resulting dimensionless relationship are also discussed.  Much of the lecture part of the course will discuss examples of dimensional analysis of problems for which solutions are known or at least widely accepted, with the aim of providing guidance to applying dimensional analysis and scaling arguments to problems for which solutions are not available.  This will be a part-lecture part-seminar course; in the seminar part of the course, students will be asked to give in-class presentation of either their own work or from the research literature where the methods of dimensional analysis are applied.
Potential references for a course on dimensional analysis
Dimensional analysis is usually discussed in an elementary fashion in standard undergraduate and graduate texts on fluid mechanics, such as 
Fox, R. W. and McDonald, A. T. (1999).  Introduction to Fluid Mechanics, 5th ed., Wiley.
Liggett, J. A. (1994).  Fluid Mechanics, McGraw-Hill.
Munson, B. R., Young, D. F., Okiishi, T. H., and Huebsch, W. W. (2009).  Fundamentals of Fluid Mechanics, 6th ed., Wiley.
More specialized or advanced discussions of dimensional analysis and related topics include:
Barenblatt, G. I. (1996).  Scaling, self-similarity, and intermediate asymptotics, Cambridge University Press.
Cantwell, B. J. (2002).  Introduction to Symmetry Analysis, Cambridge University Press.
Gibbings, J. C. (2011).  Dimensional Analysis, Springer. Springer.
Longo, S. C. (2022).  Principles and Applications of Dimensional Analysis and Similarity, 
Turcotte, D. L. (1997).  Fractals and Chaos in Geology and Geophysics, 2nd ed., Cambridge University Press.
Questions regarding course contents and structure may be sent to lyn@purdue.edu.
