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Course annotation

Aim of the course - to provide a unified, structured environment physics and chemistry course
in the doctoral studies level. The main emphasis will be focused on the atmospheric physics and
chemistry, as well as anthropogenic pollution of the environment, renewable and environment-
friendly energy sources. The course examines in detail the atmospheric aerosol physics and
chemistry as well as dynamic factors that directly influence the processes in the atmosphere and
affect the climate change.

Composition of the atmosphere, pressure, density. Equation of state of the atmosphere.
Condensation and ice crystal formation. Full momentum equation. Application of the
momentum equation: geostrophic wind, gradient wind and surface wind. Classification of
clouds, cloud formation and fog formation. Vertical momentum equations in the cloud. Aerosol
particle size distribution. Aerosol emissions. Homogeneous and heterogeneous nucleation.
Monodisperse and polydisperse aerosol particles coagulation, Smoluchowski’s solution.
Condensation, precipitation, evaporation and sublimation of water vapor on the aerosol
particles. Aerosol measurement instrumentation. Aerosol particle optical counters. Optical
spectrometers and other optical systems. Condensation particle counters. Electrostatic
separators. Dynamic bioaerosol measurement methods. Tropospheric photochemistry, OH and
HO2 cycle, nighttime nitrogen chemistry, sulphur photochemistry. Stratospheric
photochemistry, chlorine and bromine photochemistry, Antarctic ozone depletion.
Photochemistry of polluted air, condensation mechanisms of organic chemistry. Aerosol mass
spectrometry. High resolution mass spectrometers. Solar radiation spectrum. Light interaction
with matter: absorption, ozone filter. Albedo of Earth surface and atmosphere, visibility, optical
depth, global climate change. Heat transfer: heat transfer mechanisms. Thermodynamic
variables. Heat engines. Internal combustion engines. Energy storage and transmission.
Emissions of combustion processes: sulphur, nitrogen and carbon oxides, hydrocarbons, soot
particles, thermal pollution. Reduction of atmospheric pollution emissions using the treatment
facilities. Inexhaustible and regenerative energy sources. Use of solar energy for heating and
electricity production. Wind energy. Ocean wave energy. Bioenergy. Hydropower. Nuclear
power. Spread of pollutants in the rivers. Ground water flow. Vertical flows, transport of
pollutants. Spread of pollutants in the air, Gaussian equation, spread of pollutants from high
chimney.
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