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Complete Course Title:  Experimental Marine Hydrodynamics
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	Credits: 3
	Lab/Discussion: Yes
	Textbook Information:

Fluid Mechanics Measurements, 2nd Ed. Ed. R. J. Goldstein. Taylor & Francis, 1996.  ISBN# 1560 323 06X



	Lecture: Yes
	Field Work: Yes
	

	Grading: (X in front of option)                 X Regular Satisfactory/Unsatisfactory 

	Course Description, no more than 3 lines:  This course provides a graduate-level introduction to the basic theory and practical application of several important experimental techniques used in marine hydrodynamics and in the hydrodynamic testing of marine vehicles through hands-on laboratory and field work.  


	Prerequisites:  EOC 6185 and EOC3631(or equivalent)
C
	Corequisites: None

	Minimum qualifications needed to teach this course:

Ph.D. in Ocean Engineering or a closely-related field.

	Any other departments and/or colleges that might be affected by the new course must be consulted. 

List entities that have been consulted and attach written comments from each.  NONE
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Dr. Karl von Ellenrieder,  ellenrik@seatech.fau.edu, 954 924 7232
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Florida Atlantic University

College of Engineering and Computer Science

Department of Ocean Engineering
EOC 6---  Experimental Marine Hydrodynamics (3 credits)

Catalog Description of the Course:

This course provides a graduate-level introduction to the basic theory and practical application of several important experimental techniques used in marine hydrodynamics and in the hydrodynamic testing of marine vehicles through hands-on laboratory and field work. 
Detailed Description of the Course:

This course provides a graduate-level introduction to the basic theory and practical application of several important experimental techniques used in marine hydrodynamics and in the hydrodynamic testing of marine vehicles.  The basic design of flow facilities (wind/water tunnels, recirculating flumes and wave tanks) and their limitations/advantages are discussed.  Students will participate in hands-on laboratory- and field-work using hot-film anemometry, flow visualization, particle image velocimetry and CTDs.  

Pre-requisites:

EOC6185 Advanced Hydrodynamics 

EOC3631 Ocean and Environmental Data Analysis (or equivalent).

Course Co-requisites:  None

Courses that require this course as a direct prerequisite:  None

Instructor: Dr. Karl von Ellenrieder, Assistant Professor, Department of Ocean Engineering,     

                    Tel (954) 924-7232; Email: ellenrik@seatech.fau.edu
Course Objective:  The objective of the course is to provide students with a fundamental knowledge of fluid dynamics experimental methods and techniques with particular application to marine hydrodynamics and systems.

Required Textbook:

Fluid Mechanics Measurements, 2nd Ed. Ed. R. J. Goldstein. Taylor & Francis, 1996.  ISBN# 1560 323 06X

Reference Texts: 

1. Flow Visualization, 2nd Ed., (1987) W. Merzkirch, Academic Press.

2. Particle Image Velocimetry: A Practical Guide, (1998) by M. Raffel, J. Kompenhans & C. E. Willert, Springer.

3. Flow visualization: Techniques and Examples (2000) Eds. A. J. Smits and T. T. Lim, Imperial College Press.

Reference Journal Articles: 
1. Adrian R 1991 Particle-imaging techniques for experimental fluid mechanics Ann. Rev. Fluid Mech. 23 261–304

2. Arroyo P and Greated C A (1991) Stereoscopic particle image velocimetry Meas. Sci. Technol. 2 1181–1186

3. Coutanceau, M. and Defaye, J. R. (1991) Circular cylinder wake configurations: A flow visualization survey. Appl. Mech. Rev. 44, 255–305 

4. Hama, F. R. (1962) Streaklines in a perturbed shear flow. Phys. Fluids 5 (6), 644–650.

5. Hinsch, K. D. (1995) Three-dimensional particle velocimetry. Meas. Sci. Technol. 6, 742–753.

6. Mehta, R. B. and Bradshaw, P. D. (1979) Design rules for small low-speed wind tunnels. Aero. J. 73, 443.

Course Outcomes:

Upon successful completion of the course, students are expected to attain

1. An appreciation for the limitations and benefits of each of the experimental techniques and the corresponding ability to recognize the most appropriate technique(s) for a desired measurement.

2. The ability to design and plan experiments appropriate for graduate-thesis-level research.

3. The ability to utilize hot-film anemometry, flow visualization and particle image velocimetry.

4. The ability to conduct a basic at-sea experiment using a CTD.

Topics:

1. Basic Design of Flow Facilities and Instrumentation

2. Dye Flow Visualization 

3. Particle Image Velocimetry (PIV)

4. Hotfilm Anemometry

5. Experiment Design and Planning

Grading Scheme: 
There will be four lab assignments (22% each); in-class and laboratory participation are key, so 12% of the final grade will be based on overall participation throughout the semester.

Grading Scale:
Overall letter grade for the course will be assigned based on the following scale:

                                  90% or above = A’s;  80% to 90% = B’s; 70% to 60% = C’s; 60% to 70% = D’s;  < 60% = F

Instructor:         Dr. Karl von Ellenrieder, Assistant Professor
 Department of Ocean Engineering   

                   
 Tel (954) 924-7232
 Email: ellenrik@seatech.fau.edu
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