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O fered By
Shelly L. MIller, PhD, PE
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COURSE QUTLI NE

Air quality engineers apply science and technology to prevent or
l[imt adverse effects of air pollution on human health, human
wel fare and ecosystens. This course wll describe sone ngjor
aspects of air quality engineering, including an overvi ew of many
current air pollution problens; a discussion of air pollutant
em ssions, enphasizing conbustion, which is the nobst 1nportant
human activity that contributes to air pollution; a review of
sonme key technologies for controlling em ssions of pollutants
form sources; and finally a presentation of nodels that are used
to predict air pollutant concentrations. Attendees wll also
learn how to make air pollutant neasurenents, i ncl udi ng
measurenents of particles and gases. An assessnent of the air
quality of the urban regions in Tunisia will be nade and contro
strategies for reducing air pollutant concentrations wll be
fornmul ated and di scussed.

COURSE BENEFI TS

After conpleting the course, you will be able to:
« Describe the science behind current air pollution problens
« Understand the health inpacts of major air pollutants

- Characterize and neasure air pollutant em ssions and
concentrations

« Analyze em ssions from sinple conbustion systens

- Be famliar with pollution prevention and treatnent
t echnol ogi es

« Predict air pollutant concentrations downw nd of sources
usi ng avail abl e conputer nodels and anal yti cal techni ques

- Prepare and present a witten assessnment of specific air
qual ity problem and devel op an appropriate control strategy
for solving the problem
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experi ment al

and an experi nment al
controls to reduce exposures to infectious
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conducting both single
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The course is schedul ed over five days to be delivered in one

nor ni ng and one
with one short break.

af t er noon session.
Homewor k wi | |

Each session is 2-hours |ong
be assigned on days 2, 3,

and 4.

Day Session 1 (2 hours) Session 2 (2 hours)

Day-1 || Criteria Pollutants, Hazardous || Photochenical Snhbg, d obal Change
Air Pollutants, Acid i ncluding climte change and ozone
Deposi tion depl eti on

Day-2 || Indoor Air Quality, Health Lab 1 — Measuring pH, nonitoring
Ef fects, Material Bal ances criteria pollutants, Instrunentation

Day- 3 || Characteri zi ng Em ssions Pol | ut ant Generati on by Conbustion

Mot or Vehi cl e Emi ssions

Day-4 || Air Quality Mdels, Gaussian Lab 2 — Measuring and Model i ng CO
Pl ume Di spersion Mdeling Concentrations Near a Busy Roadway

Day-5 || Treat ment Technol ogi es, Lab 3 — Assess an air quality
Particle Control Devices, probl em devel op an appropriate
Absorption for Gaseous control strategy for solving the
Pol | ut ant Contr ol pr obl em

in the Mechani ca

assesses
and devel ops and eval uat es i ndoor

Her
Dr. MIler has extensive experience




COURSE CONTENTS

The topics to be discussed during the short course are outlined
bel ow:

DAY 1:
Session 1
» Criteria pollutants — CO, particulate matter, NO, O, SO,
| ead
» Hazar dous air pollutants —  suspected car ci nogens

I ncl udi ng di oxi ns, benzene
» Acid deposition — sulfuric acid, nitric acid, inpacts on
ecosyst ens

Session 2

= Photochem cal snbg - secondary pollutants, formation of
ozone, atnospheric chem stry

»= G obal change - energy bal ance of the atnosphere, clinmate
change, stratospheric ozone depletion

DAY 2:

Session 1

» |Indoor air quality - material balances, conbustion
bypr oduct s, vol atile organic conmpounds, m crobi a
cont am nant s

= Honework 1 assigned

Session 2

= Lab 1 - experinents including Measuring pH for acid
deposi ti on, monitoring criteria pollutants, getting
famliar wth instrunentation, data acquitsition and
anal ysi s

DAY 3:
Session 1
= Characteri zing em ssi ons, nmeasuri ng em ssions from

stacks, auto tail pi pes, em ssion inventories
= Discussion of honework 1 and lab 1
= Honework 2 assigned

Session 2

= Pollutant generation by conbustion, energy and fuel use,
oxi des of carbon, sulfur and nitrogen

= Mtor vehicle em ssions

DAY 4.

Session 1



= Air quality nodels, Gaussian Plunme nodels, atnospheric
stability and di spersion paraneters

= Discussion of honework 2

= Homework 3 assigned

Session 2

= Llab 2 - experinents measuring and nodeling CO
concentrations near a busy roadway

= Conmputer tool use for gaussian plunme nodeling

DAY 5:

Session 1

= Treat nent t echnol ogi es, particle control devi ces,
characterizing particle control efficiency, cyclones,
el ectrostatic precipitators, fiber filters, absorption
for gaseous pollutant control, flue gas desul ferization

» Discussion of homework 3 and lab 2

Session 2

= Llab 3 - assess an air quality problem develop an
appropriate control strategy for solving the probl em

= Summary overvi ew of course objectives achi eved

COURSE TEXTBOCKS

Air Pollution Control Engineering, N. DE NEVERS, 2d Edition,
McG aw Hi I I, New York, 2000.

Envi ronnent al Engi neering Sci ence, W W Nazaroff and L. Al varez-
Cohen, W/l ey, New York, 2001.

COURSE SUPPORT MATERI ALS

Class notes provided by instructor in advance wll be
di stributed to students

Vari ous software packages for student use only

2 CO nmonitors, 1 optical particle counter, 1 velocity
transducer, chem cal supplies

Personal conputers for class sessions with internet access
LCD projector for |ectures

One copy of each textbook |isted above
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