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Course name: MATH 611 Mathematics of Fluid Dynamics
	
Department: Mathematics
	Semester

	
	
	
		1

	
	                               
                                        Methods of Education
	
Credit (ECTS)

	
	Lecture
	Recitation/
(Etud)
	Lab
	Project/Field Study
	Homework
	Other
	Total
	8

	
	42
	0
	0
	90
	60
	 48
	240
	

	Language
	English

	Compulsory/Elective
	Departmental Elective

	Prerequisites
	None

	Course Description
	Euler’s equation of motion. Viscosity. Navier-Stoke’s equations for viscous fluids. Vorticity transport equation. Nondimensionalization. Dimensionless parameters. Dynamical similarity. Cartesian tensors. Stress-strain relations. Flows with high-low Reynold’s number. Turbulent flow. Boundary layer theory. Reynold’s equations of turbulent motion.Water waves. Fluid drifts. Stability and equilibrium problems.

	Course Contents




	
	Weeks
	Subjects

	       1
	Euler’s equation of motion

	2
	Viscosity

	3
	Navier-Stoke’s equations for viscous fluids

	4
	Vorticity transport equation

	5
	Nondimensionalization

	6
	Dimensionless parameters

	7
	Dynamical similarity

	8
	Cartesian tensors

	9
	Review, Midterm Exam

	10
	Stress-strain relations

	11
	Flows with high-low Reynold’s number, Turbulent flow

	12
	Boundary layer theory,  Reynold’s equations of turbulent motion

	13
	Water waves, Fluid drifts

	14
	Stability and equilibrium problems




	Course Objectives

	This course is designed to give an overview of fluid dynamics from a mathematical viewpoint, and to introduce students to areas of active research in fluid dynamics.

	Learning Outcomes and 
Competences
	
By a successful completion of this course, students should be able to:
1. [bookmark: _GoBack]Understand basic concepts in fluid dynamics
2. Model problems in fluid mechanics
3. Apply fundamental methods in fluid dynamics

	Textbook and /or References

	References:
· Elementary Fluid Dynamics, D.J. Acheson, Oxford University Press.
· A Mathematical Introduction to Fluid Mechanics, A. J. Chorin and J. E. Marsden, Springer.

	Assessment Methods and Criteria




	In-Term Studies
	Quantity
	Percentage%

	
	Mid-terms
	1
	25

	
	Quizes
	0
	0

	
	Assignments
	3
	25

	
	Attendance
	0
	0

	
	Practice
	0
	0

	
	Project
	1
	20

	
	Final Examination
	1
	30

	
	Total
	6
	100

	ECTS Allocated Based on 

Student Workload
	Activities
	Quantity
	Duration
	Total Work Load

	
	Course Duration
	14
	3
	42

	
	Hours for off-the-c.r.study
	14
	5
	70

	
	Assignments
	3
	20
	60

	
	Mid-terms
	1
	20
	20

	
	Project
	1
	20
	20

	
	Final Examination
	1
	28
	28

	
	Total
	34
	96
	240

	Instructors
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