COURSE OUTLINE

(1) GENERAL

School of Science
Physics
Undergraduate

10EKOO05

Fluid Dynamics

Lectures (theory and exercises) 5 7

Special Background

No
(recommended Mechanics |)
Greek

Yes, in the English language for Erasmus students

https://eclass.uoa.gr/courses/PHYS210/
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(2) LEARNING OUTCOMES

This course aims to introduce the student to basic concepts of Fluid Dynamics. It also gives him the
opportunity to go beyond a qualitative presentation in the quantitative use of the basic theoretical
tools for the further modeling of the relevant physical phenomena.

At the end of the course, each student will be able to:

1. Understand how the basic equations of Classical Mechanics lead to the Navier-Stokes equations
and the basic conservation laws.

2. Use the Bernoulli integral to describe simple fluids, compressed or uncompressed.

3. Know the most basic waves and fluid instabilities.

4. Recognize the role of viscosity and describe the dynamics in the limit of large / small Reynolds
numbers.

5. Apply the above to a variety of geophysical fluids in the atmosphere and the ocean, analyze and
guantitatively quantify the results, recognizing the particular role of Earth rotation, stratification and
turbulence.

The course aims at the following general competences

Search for, analysis and synthesis of data and information, with the use of the necessary technology
Decision-making

Working independently

Analytical and synthetic thinking

Critical thinking

Time management

Creativity

Meeting Deadlines and Keeping Schedules

Problem solving




(3) SYLLABUS

® Introduction, kinematics and conservation laws, Euler and Navier-Stokes equations.

® Bernoulli equation, hydrostatics, gravity waves.

® |Instability: General theory, Rayleigh-Taylor and Kelvin-Helmholtz instabilities.

® Introduction to turbulence, turbulent flows and the turbulent kinetic energy.

® Geophysical fluid dynamics: Coordinate systems and the effect of the Earth's rotation,
scaling, vorticity conservation.

® Rotation effects in geophysical flows: Geostrophic balance, Ekman dynamics, barotropic
waves in the presence of rotation, stratification effects in geophysical flows: Stratified
geostrophic dynamics, internal waves




(4) TEACHING and LEARNING METHODS - EVALUATION

Face-to-face

Yes

Electronic communication with the students using ICT

Lectures 52
Exercises 13
Individual Study/ Study and 78

Analysis of bibliography /
Preparation

Writing reports/ essays 29
Exams 3
Course Total 175

Final written exams in Greek
Homeworks with problems to solve




(5) ATTACHED BIBLIOGRAPHY

Suggested bibliography (given through the EYDOXUS platform):

e BiBAio [Kwé. Eud. 86056036]: AuvapLkn Twv Peuotwy, BAaxdakng Nektaplog

Other:
e Inuewoelg Sidaokdviwy https://eclass.uoa.gr/modules/document/?course=PHYS210
e  Fluid Mechanics, Kundu, Cohen, Dowling
e Intoduction to Geophysical Fluid Dynamics, Cushman-Roisin, Beckers
e Anintroduction to fluid dynamics, Batchelor
e  Fluid Mechanics, Landau, Lifshitz




