COURSE OUTLINE

(1) GENERAL

School of Science
Physics
Undergraduate

10EK301

AIR QUALITY

Lectures (theory and exercises) 4 6

Specialised Knowledge.

No

Greek

Yes, in the Greek language for Erasmus students

eclass: https://eclass.uoa.gr/courses/PHYS220/




(2) LEARNING OUTCOMES

The course provides the student with an understanding of the mechanisms associated with
Atmospheric Environment in terms of its quality. Upon completion of the course the student will be
able to:

e recognize the problems of air pollution and formulate a research plan for the assessment of the
prevailing situation, taking into account natural, chemical and dynamic mechanisms,

¢ Identify sources and sinks of pollutants released into the atmosphere either due to anthropogenic
activities or due to natural processes,

e classify pollutants (primary pollutants, primary and secondary), sources and sinks of pollution,

¢ understand the physical and chemical processes that occur in the atmosphere,

¢ recognize the cleaning mechanisms of the atmosphere,

e describe the thermodynamic processes in the atmosphere that determine the stability and
instability of the atmosphere and therefore the upward or downward movement of a polluted air
mass,

e describe the photochemical cycle and know the specific parameters that affect it,

¢ define and explain the structure of the atmospheric boundary layer, its spatial and temporal
evolution and the turbulent diffusion processes of the pollutants,

* examine diffusion problems based on simplified dispersion models (GAUSS model) and equations,
e calculate the various categories of motion in the atmosphere, and in particular medium-scale
movements (sea breezes, anchorages - catwalks, valley-wind winds) and interpret their contribution
to diffusion - dispersion of pollutants,

e describe measurements of physical parameters and atmospheric pollutants,

* know the mechanisms and parameters that define and define the urban microclimate,

e understand the urban heat island phenomenon and calculate energy flows,

¢ explain, based on the above, the links between air quality and the urban microclimate.

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

Respect for the natural environment

Production of free, creative and inductive thinking

Analytical and synthetic thinking

Critical thinking

Problem solving




(3) SYLLABUS

e Anthropogenic and natural sources of air and particle pollutants. Troposphere photochemistry.
Troposphere chemistry.

e  Chemical equilibrium. Enthalpy. Entropy. Free energy of chemical reactions. Chemical kinetics.
Reaction rate. Reaction mechanisms.

e Basic definitions of air pollution estimation. Theories of atmospheric diffusion. The Gauss equation|
Diffusion equation.

e Introduction to pollutant diffusion and dispersion models: Principles, basic parameters, input data,
applications.

e Methodology of measuring physical parameters and atmospheric pollutants. Measurements of
atmospheric parameters. Measurements of atmospheric pollution.

® Cleaning mechanisms of the atmosphere. Air pollution in urban areas.

e Quality of atmospheric environment and urban micro climate.




(4) TEACHING and LEARNING METHODS - EVALUATION

Face-to-face

Yes

Electronic communication with the students using ICT
(Information and Communications Technology), Computer-
aided lectures, use of Overhead Projectors, eclass platform

Lectures 26
Exercises 26
Individual Study/ Study and 98
Analysis of bibliography /

Preparation

Course Total 150

Final written exams in Greek

entire course

Open-ended questions, Problem solving — Examinations on
the basis of four problems of equivalent weight covering the

Solved problems and problems from previous examination
periods uploaded to e-class platform




(5) ATTACHED BIBLIOGRAPHY

Recommended bibliography:

e  Environmental Physics, P. Kassomenos, KLEIDARITHMOS Editions, 2017.
e Air Pollution, A. Triantafyllou, THALIS Editions, 2017.

Relevant scientific journals:

e ATMOSPHERE
e ATMOSPHERIC ENVIRONMENT
e  ATMOSPHERIC POLLUTION RESEARCH

e OPEN JOURNAL OF AIR POLLUTION




