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Dynamics of Gases and aerosols dynamics
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To understand theoretical base and principles of gases and aerosols behavior for sampling and
control of air contaminants.
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At the conclusion of the course students will be able to apply the knowledge of the
mathematics, science and engineering to air sampling and determination of contaminants in

air. The course will help students to understand chemical and physical behaviors of airborne
particulates and gases.
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Aerosol Science for Industrial Hygienists. James H Vincent

Aerosol Technology: properties, behavior and management. William C Hinds
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3 significance of the course in
occupational health.
learning aims and methods.
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Types of air contaminants in
workplaces
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occupational health Properties of
aerosol,
Aerosol generation in workplaces.

Learning Objectives:

Upon completion of the lesson,
participants will be able to: Define
aerosols, their properties and how
they generate in workplace.

List 4 sources of industrial aerosols.
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Key topics:

Aerosol concentration, Particle size
ranges, Elementary particle size
statistics ,Electrical properties
Mineralogical and chemical
properties Biological properties

Learning Objectives:

Upon completion of the lesson,
participants will be able to:
Define concentration of aerosols,
particle size, and electrical
properties.

Explain the nature and type of
aerosols.

Classify the aerosols. Discuss
biological properties.
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Key Topics:

The Properties of air and gases Basic
nature of gases Empirical laws of gas
behavior Pressure, volume and
temperature

Learning Objectives:

Upon completion of the lesson,
participants will be able to:
Define and write the formula of
simple gas law. Solve the
assighment.

2,35

FanalS

Sy

Tl 9 Gl

Jsily sl 5 i jLaé aalia




Key topics:

Vapor pressure Partial vapor
pressure Dalton’s Law of Partial
Pressures Raoult’s law

Learning Objectives:
Upon completion of the lesson,
participants will be able to:

Define vapor pressure classify
substances based on vapor pressure
Define formulas for determination
of vapor pressure and partial vapor
pressure and use them to solve
problems. Define Dalton’s law and
formula to calculate it. Define
Raoult’s law and formula to vapor
concentration.
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Key topics:

Particle measurement units particle
volume calculation Mass aerosol
concentration

Learning Objectives:

Upon completion of the lesson,
participants will be able to: Define
measurement units for particle
concentration.

Calculate mass particle
concentration.

Calculate the volume of particles.
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Key topics:

Mean free path Diffusion Molecular
diffusion Viscosity Gas mixtures
Phase transitions: solids, liquids and
gases

Learning Objectives:

Upon completion of the lesson,
participants will be able to:

Define formula for mean free path
Define formula for molecular
diffusion Define formula for viscosity
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Key topics:

Elementary fluid mechanics Basic
physics Boundary layers Reynolds’s
number Nature of air movement
Turbulence

Learning Objectives:

Upon completion of the lesson,
participants will be able to:

Explain boundary layers. Define and
write formula of Reynolds’s number.
Explain laminar flow, eddy effect,
and turbulent flow.
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Key topics:
Particle size statistics properties of
size distribution Size averages

Learning Objectives:

Upon completion of the lesson,
participants will be able to: Define
aerodynamic diameter.

Calculate mean and median
diameters.

Write formula for average
diameters.
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Key topics:

The evolution of aerosols.
Coagulation, agglomeration and
coalescence

Condensation and evaporation

Learning Objectives:

Upon completion of the lesson,
participants will be able to:

Explain coagulation, agglomeration
and coalescence of suspended
particles. Define mono-disperse and
poly-disperse aerosols
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Key topics:
Particle morphology Particle shape
classification Fibers

Learning Objectives:

Upon completion of the lesson,
participants will be able to:

Explain various shapes of suspended
particles. Classify particles based on
shape.

Define fibers and name one airborne
fiber contaminant.

List and define various particle
diameters.
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Key topics:

THE Motion of airborne particles,
Drag force on a particle,

Particle motion Equations of
motion.

Learning Objectives:

Upon completion of the lesson,
participants will be able to:

Explain drag force. Write formula for
drag force on a particle. Explain
particle motion.
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Key topics:
Particle aerodynamic diameter
Diffusion Molecular diffusion

Learning Objectives:

Upon completion of the lesson,
participants will be able to:
Write formula for calculating
aerodynamic diameter.
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Key topics:
Sampling Isokinetic sampling,
Sampling pumps

Learning Objectives:

Upon completion of the lesson,
participants will be able to:

Define various type of aerosol
sampling.

Define Isokinetic sampling. Explain
application of air sampling pumps.
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Key topics:
Settling Velocity of Various Types of
Particulates Suspended in Air Stoke’s
Law
IS et andea St | Learning Objectives:
SispalS . p2o3ls atin . 16
o Fely 5 oy Upon completion of the lesson,
participants will be able to:
Define formula for calculating
settling velocity.
Define formula for calculating
Stoke’s law.
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