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I would like to
take this opportunity
to thank all of you for
your great
contribution to the
development and
growth of CAART.
In particular, I thank the members and the
Board of Directors for their support of my
nomination as the 7th President of CAART
during the 11th Annual Meeting of CAART
held at Taichung on October 1-2, 2004.
Under the President Chao’s excellent
leadership, the Secretary Chang’s thoughtful
planning, and the President of Hung-Kuang
Technology University, Dr. Fang’s great
support, the Annual Meeting was of great
success, which has set a fairly new model for
the future Annual Meeting of CAART.
During the meeting, fifteen Board Directors
and five Supervisors were newly elected for
their two-year term of service. Among them,
Prof. W.J. Lee and Prof. N.H. Lin will be
serving as the First and Second Vice Presidents.
Congratulations to them! I would also like to
express my deepest appreciation to the past
President, Prof. C.S. Wang, for making a
special trip to attend the meeting from the U.S.
to Taiwan. Special thanks also go to those
who had been involved in organizing the
Annual Meeting. Without your hard work
and dedication, the Annual Meeting would not
be such a success!
Having a glorious history of CAART,
together we are facing a new challenge ahead
of us in a new era. Our goals of the coming
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President, CAART

two years are threefold. First of all, we need
to strengthen the functions of the Board of
Directors by acknowledging and ensuring the
authority of each committee of the Association.
Executive Directors will be assigned to
supervise and assist the activities of each
committee and thus encourage more members’
involvement in the committees. Bylaw of
each committee will be proposed to the Board
within half a year. Secondly, we would like
to invite more new members to join the
Association, especially for those who work for
enterprises and industries. And, we will
continuously organize the Third Aerosol Youth
Camp this year at Central Taiwan. Finally,
and most importantly, we have to seek more
collaboration from the international society
including Mainland China. We will keep
proposing, in Bombay, India, to hold the Fifth
Asian Aerosol Conference in Kaohsiung City
in 2007.
Moreover, it hopes that the
“International Journal of Aerosol and Air
Quality Research” could be recognized as the
SCI journal within 2-3 years. There is no
doubt that, to accomplish these goals, we will
certainly need your valuable suggestions,
opinions, and comments to ensure the
continuous development and delivery of
quality programs at CAART.
Thanks in advance for your continuing
support for my future two-year term as the 7th
President of CAART. CAART depends on
you, and you on CAART! Toward the end of
this year, I would like to deliver my best
wishes to all of you and your family. May
you have a happy and prosperous New Year!
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Editorial Note
Dear Colleagues:

Department
of
Air-Conditioning
and
Refrigeration, National Taipei University of
Technology, who just won the Best Paper
Award, wrote an article regarding his
prominent research.
I would like to give my deepest
appreciation to the authors and contributors of
this issue of the new letter, during the busiest
time of the year. I would also like to say an
early “Happy Chinese New Year” to you all.
May you have a healthy and successful new
year to come!!

Greetings!! It is a great pleasure to be the
chief editor of the CAART news letter for the
next 2 years. I hope I will be able to continue
the great work of the ex-chief editor, Dr.
Shih-Chun Candice Lung, and ex-Secretary
General, Dr. Yu-Chen Chang, to make the
news letters a free channel for the members to
communicate and to share state-of-the-art
aerosol information. If you have any
suggestions or comments about the news letter,
please feel free to let me know.
In this issue, Dr. Chun-Hsin Lu at the
Hung-Kuang University provides essential
photos of the 11th CAART Annual Conference
and Annual Meeting. The information
regarding Asian Young Aerosol Scientist
Award is also included. About aerosol
information update, we invited Mr. Billy Chen
at the Superlink Technologies Co. to introduce
Engine Exhaust Particle Sizer (EEPS), and Dr.
Hsiao-Hsuan Mi at the Department of
Environmental Engineering and Science, Chia
Nan University of Pharmacy and Science to
review new books of aerosol and air pollution.
Dr. Chin-Hsiang Luo at the Department of
Environmental Engineering, Hung-Kuang
University introduced his research laboratory.
Dr. Chia-Wei Lee at the Department of Safety,
Health and Environmental Engineering,
National Kaohsiung First University of
Science and Technology talked about his
background and research fields. In addition, Dr.
Lee also shared his trip to the 2004 ISEA
(International Society of Exposure Analysis)
conference. Dr. Shih-Cheng Hu at the

Best regards,
Editor-in-Chief
H. Jasmine Chao

Announcement
The 2004 11th CAART Annual
Conference and Annual Meeting, organized by
Dr. Hsin-Chung Lu, had been held successfully
at the Hung Kuang University. The award
winners include: (1) Best Paper Award:
Jun-Wen Huang, Shih-Cheng Hu and
Tzong-Ming Wu - Dynamic Simulation of
Airflow, Particle Concentration and Particle
Deposition Rate on a 300mm Wafer During
Loading Processes; (2) Chiu-sen Award: Dr.
Shih-Chun Candice Lung.
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Newly Elected Board Members, Officers, and Committee Chairs

Board of Comptrollers

Officers

Chih-Chieh Chen, Dr.
Hsin Chu, Dr.
Wheu-May Grace Lee, Dr.
Shaw Chen Liu, Dr.
Perng-Jy Tsai, Dr.

President
Chung-Shin Yuan, Dr.

袁中新

Vice-President, First
Wen-Jhy Lee, Dr.

李文智

陳志傑**
朱信
李慧梅
劉紹臣
蔡朋枝

Vice-President, Second
Neng-Huei (George) Lin, Dr.

Committee Chairs

林能暉

Awards
Shaw Chen Liu, Dr.
劉紹臣
Bylaws
Jung-Pin Yu, Dr.
余榮彬
Education
Guor-Cheng Fang, Dr.
方國權
Internet Communications
Jim Juimin Lin, Dr.
林銳敏
Long Range Planning
Wen-Jhy Lee, Dr.
李文智
Membership
Shui-Jen Chen, Dr.
陳瑞仁
Newsletter
Hsing Jasmine Chao, Dr.
趙馨
AAQR Journal
Chuen-Jinn Tsai, Dr.
蔡春進
International Collaboration
Chih C. Chao, Dr.
巢志成
Industrial-Academia Partnerships
Hung-Min Chein, Dr.
簡弘民
Public Relationships
Wen-Yinn Lin, Dr.
林文印
Mainland-Interflow
James Lee, Dr.
李經民

Secretary General
Jim Juimin Lin, Dr.

林銳敏

Treasurer
Shih-Chun Candice Lung, Dr.

龍世俊

Board of Directors
Hsunling Bai, Dr.

白曛綾*

Yu-Chen Chang, Dr.

張幼珍*

Hung-Min Chein, Dr.

簡弘民

Shui-Jen Chen, Dr.

陳瑞仁

Wang-Kun Chen, Dr.

陳王琨

Guor-Cheng Fang, Dr.

方國權

Chu-Chin Hsieh, Dr.

謝祝欽

James Lee, Dr.

李經民

Wen-Jhy Lee, Dr

李文智*

Chih-Shan Li, Dr.

李芝珊

Neng-Huei (George) Lin, Dr.

林能暉*

Wen-Yinn Lin, Dr.

林文印

Tung-Sheng Shih, Dr.

石東生

Huey-Jen Jenny Su, Dr.

蘇慧貞

Chung-Shin Yuan, Dr.

袁中新*

** Executive Comptrollers

*Executive Directors
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Call for Nominations
Asian Young Aerosol Scientist
Award

candidate’s contributions to aerosol science and
technology. Nominations, reference letters, and
supporting documents including nominee's
curriculum vita and 3 best published papers
must be received electronically no later than 4
months before the AAC , at the award
committee:

The Asian Young Aerosol Scientist
Award recognizes outstanding contributions to
aerosol science and technology by a young
aerosol scientist in Asian Countries. The
purpose of the award is to promote aerosol
researches by young scientists in Asia.
The award is jointly sponsored by TSI
Inc., members of the Asian Aerosol Research
Assembly (AARA), and contributions from the

Prof. Chuen-Jinn Tsai
Chair of the award committee, Asian Young
Aerosol Scientist Award
Institute of Environmental Engineering,
National Chiao Tung University
No. 75, Poai St.
300, Hsin Chu, Taiwan
Phone: +886-3-5731880
Fax: +886-3-5727835
e-mail: cjtsai@mail.nctu.edu.tw

organizer of the Asian Aerosol Conference
(AAC), aerosol organizations, aerosol related
companies or individuals. The award, which
consists of a cash prize and plaque, will be
presented at the Asian Aerosol Conference
(AAC). Any Asian aerosol scientists who
satisfy the following conditions are eligible to
be nominated, except members of the Award
Committee:
(i) Nominee must not be over age of 40 (i.e.
must be before his or her 41st birthday) at
the time of nomination.
(ii) The nominee must have been working in
Asian countries for at least the last 5 years
since the date he (she) obtained his Ph. D.
Candidates without a formal Ph. D. but
with significant contributions to aerosol
science and technology will also be
considered.

All aerosol scientists in Asia are encouraged to
submit nominations for this award. If you have
any questions, please contact the Chair of the
award committee.

Submission of Nominations:
Nomination of the award must be made
by an Asian aerosol scientist with at least three
letters of recommendation highlighting the
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Aerosol Information Update
Book Review

Title: Air Pollution Control Engineering
Written by: Lawrence Wang, K. Pereira, C.
Norman, Yung-Tse Hung
Publisher: Humana Press
Published: July 2004
ISBN: 1-58829161-8
A panel of respected air pollution control
educators and practicing professionals
critically survey the both principles and
practices underlying control processes, and
illustrate these with a host of detailed design
examples for practicing engineers. The authors
discuss the performance, potential, and
limitations
of
the
major
control
processes-including fabric filtration, cyclones,
electrostatic precipitation, wet and dry
scrubbing, and condensation-as a basis for
intelligent planning of abatement systems,.
Additional chapters critically examine flare
processes, thermal oxidation, catalytic
oxidation,
gas-phase
activated
carbon
adsorption, and gas-phase biofiltration. The
contributors detail the Best Available
Technologies (BAT) for air pollution control
and provide cost data, examples, theoretical
explanations, and engineering methods for the
design, installation, and operation of air
pollution process equipment. Methods of
practical design calculation are illustrated by
numerous numerical calculations.

Edited by: Hsiao-Hsuan Mi, Associate
Professor, Department of Environmental
Engineering and Science, Chia Nan University
of Pharmacy and Science;
Reference Sources: http://www.amazon.com
and http://www.humanapress.com
Title: Radioactive Aerosols
Editor: A. C. Chamberlain, A. Varma
Publisher: Cambridge University Press
Published: August 2004
ISBN: 0-25161205-5
This book is about radioactive gases and
particles dispersed in the environment, either
from natural causes or following nuclear tests
and accidental emissions. The first five
chapters of the book describe the formation
and properties of radioactive aerosols. Radon,
which is of natural origin, is treated at some
length, because of its significant contribution
to the background radiation dose and its
importance as a current health concern.
Chapters on the release of fission products,
tritium and plutonium in bomb tests and
nuclear accidents are described. Particular
reference is made to the pathways taken via
agricultural products to humans. The emphasis
then changes to cover experimental aspects of
radioactive aerosols. For example, problems in
micrometerology, the study of mass transfer,
the mechanics of the human lung and uptake of
lead from motor exhausts.
Title: Towards an Environment Research
Agenda : A Third Selection of Papers
Editor: A. Winnett
Publisher: Palgrave Macmillan
Published Date: May 2004
ISBN: 0-33367481-2
This is the second volume of papers in the
topical area of environmental management.
Arising from work done by the International
Centre for the Environment at the University
of Bath, the papers address inter-disciplinary
environmental themes particularly from a
business and management perspective.
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An Introduction to Engine
Exhaust Particle Sizer, EEPS

multiple electrometers are used to provide
simultaneously measurements
The particles enter the instrument through
a cyclone with a 1 µm cut (see Fig 1). This
removes large particles that are above the
instrument’s size range. Next, the particles pass
through an electrical diffusion charger in which
ions are generated that mix with the particles to
provide a predictable charge based on particle
size.
The particles then enter an annular space
between two cylinders that is filled with clean
sheath air. The particles pass next to a central
rod that has a high voltage to produce an
electric field that repels the particles outward to
the electrometer rings. Small particles are
detected at the top of the column and larger
particles at the bottom. In a traditional DMA
particles enter a cylinder at the outer diameter
and are attracted to a central rod by the
electrical field (see Fig 2). In the EEPS the
“Inside-Out” DMA provides an outward
mobility
necessary
for
making
the
measurement. The particles are collected on
electrometer rings transferring their current to a
sensitive electrometer on each ring. The
electrometers are read 10 times per second by a
microprocessor which then inverts the current
data to get particle sizing distribution data.

Billy Chen, Manager, Superlink Technologies
Co.
There has been increasing interest in
obtaining size distribution data during transient
engine operation where both particle size and
total number concentrations can change
dramatically.
Currently the Scanning
Mobility Particle Sizer (SMPS) system is
widely used to measure the size distribution of
engine aerosols. SMPS gives high size
resolution but requires a minimum of 30
seconds to make a measurement; its use has
been limited to stable operating conditions.
CPC’s have been used to measure fast engine
response but are limited to measuring total
concentration only.
Driven by the need to make measurement
of transient size distributions, a new instrument,
the Engine Exhaust Particle Sizer (EEPS)
providing both high temporal resolution and
reasonable size resolution, has been developed
by TSI Inc. based on the technology licensed
from Airel, Ltd. (associated with the University
of Tartu, Estonia).
Engine Exhaust Particle Sizer
The EEPS measures particle size from 5.6
to 560 nanometers with a sizing resolution of
16 channels per decade (a total of 32 channels).
Reading the size distribution 10 times per
second allows for the measurement of transient
particle emissions. The mobility measurement
is similar to what is done in a SMPS but

Data Inversion
The current data from the 22
electrometers does not directly relate to specific
particle size channels. Particles that enter the
EEPS at the same time are detected at different
times, on different electrometers, depending
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upon size and charge. In addition, particles of
the same size are not equally charged. They are
charged according to a charge distribution, and
are therefore detected on multiple electrometers.
The data inversion algorithm accounts for these
factors and generates a curve of concentration
versus particle size. This curve is then divided
into equally spaced channels on a log scale to
give the size distribution information. Size
distributions are determined 10 times per
second and sent to the LCD display and to an
attached computer where the data can be

upper right hand corner shows concentration
versus particle size in units of count, surface
area, volume, mass and density (density can be
set the same for all sizes or set individually for
each particle size).
The data displayed in Figure 3 is from an
oil aerosol source that was switched on and off
with two second intervals. The valve switching
results in aerosol that ramps quickly up and
down.
Engine Test Results
The engine test results in this paper were
from tests taken on an engineering prototype
version of the EEPS in the Center for Diesel
Research in the Mechanical Engineering
Department at the University of Minnesota.
Figure 4 shows engine data comparing the total
concentration from the EEPS (with one second
average) with the concentration output of a
3022A CPC. The output of the EEPS tracks
well with the CPC data. The spikes in the data
correspond to emission changes that occurred
in this engine during operation. These
“hiccups” can be heard in the engine and are
clearly visible in the data. Because the one
second data updates on the CPC and the one
second average on the EEPS data do not
necessarily overlap completely, and the
response of the CPC is considerably slower
than the EEPS, the relative height of the spikes
are not necessarily the same on the two traces.
In Figure 5 the size distribution data of
the EEPS is compared to that of the SMPS.
Because of the faster time resolution of the
EEPS, the EEPS data shown is the average of

further displayed and logged.
Data Display and Software
Size distribution data is displayed once
per second, with a one second average, on the
front panel color VGA display of the EEPS.
The software also displays one second
averaged data, while the data is being collected.
During data playback the data can be displayed
for every 100 milliseconds (0.1 second) or in
averages from 0.2 to 60 seconds.
The software display in Figure 3 shows
the data display formats. The upper left graph is
the main controlling graph. It is a 2
dimensional contour graph with the size on the
vertical axis, time on the horizontal axis, and
color indicating concentration. Directly below
the contour graph is a graph that can display
analog inputs such as drive cycle parameters
(i.e. engine speed, load, and/or torque). The
lower left graph is a 2 dimensional graph of
size versus concentration. The lower right
graph, a 3 dimensional sizing graph, shows size
distribution graphs over time. The table in the
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6000 size distributions and it corresponds to the
same time interval as the 9 SMPS histograms.
The particle size distributions agree fairly well
over most of the size distribution. As for the
smaller particle sizes, we suspect that the
SMPS data shows lower concentration due to
diffusion loss. The higher sampling flow of the
EEPS reduces the diffusion loss.

spectrometer - calibration and error account. J.
Aerosol Sci., 24S1, pp. S211 - S212.
Abdul-Khalek, I.S., Kittelson, D.B., Graskow
B. R., Wei, Q., Brear, F., Diesel Exhaust
Particle Size: Measurement Issues and Trends,
SAE paper 980525, 1998.
Abdul-Khalek, I., D.B. Kittelson, and F. Brear.
1999. “The Influence of Dilution Conditions
on Diesel Exhaust Particle Size Distribution
Measurements,”
SAE
Paper
No.
1999-01-1142, 1999.
Kittelson, D.B., Johnson, J., Watts, W., Wei, Q.,

Summary
The Engine Exhaust Particle Sizer (EEPS) is a
new instrument capable of measuring size
distributions of transient nucleation and
accumulation mode particles. Its fast response
allows for the measurement of transient signals.
It has faster response than CPC’s but tracks
well with CPC concentrations. The size
distributions measured correlate well with
SMPS results. It covers the size range of
interest for engine exhaust measurements. The
EEPS is an instrument that makes it possible to
easily measure transient engine particle size
distributions with a time resolution and size
resolution that has not been possible before.

Drayton, M., Paulsen, D., Bukowiecki, N.,
Diesel Aerosol Sampling in the Atmosphere,
SAE paper 2000–01-2212, 2000.
Johnson T, Caldow R, Pocher A, Mirme A,
Kittelson D, (2003) An Engine Exhaust
Particle Sizer Spectrometer for Transient
Emission
Particle
Measurements,
7th
ETH-ETH Conference on Combustion
Generated Particles, Zurich, Switzerland

References
Mirme A., Noppel M., Peil I., Salm J., Tamm E.
and Tammet H. (1984) Multi-channel electric
aerosol spectrometer. In 11th Int. Conf. On
Atmospheric Aerosols, Condensation and Ice
Nuclei, Budapest, 2, pp. 155 - 159.
Mirme A. and Tamm E. (1991) Comparison of
sequential
and
parallel
measurement
principles in aerosol spectrometry. J. Aerosol
Sci., 22S1, pp. 331 - S334.
Mirme A. and Tamm E. (1993) Electric aerosol
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Fig 1. EEPS Schematic

Fig 2. Traditional DMA
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Fig 3. EEPS Data Display

CPC vs. EEPS Data
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Fig 4. CPC vs EEPS Data
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75% Load Diesel Engine -Comparison of SMPS
(average of 9 histograms)
and EEPS Data (average of 6000 histograms)
1.E+06
SMPS Average Data
EEPS Average Data

Concentration [#/cc]

1.E+05
1.E+04
1.E+03
1.E+02
1.E+01
1.E+00
1

10

100

1000

Particle Size [nm]

Fig 5. Size Distribution

Aerosol Research Laboratory
Dr. Chin-Hsiang Luo Research
Laboratory

the new
method
can
develop
new
indexes
to
provide
accurate
digital
texture
of image to present visibility. The
successful application of above indexes can
be confirmed by correlation analysis of the
digital visibility with visual investigation
of visibility. This methodology is supported

Department of Environmental Engineering,
Hung-Kuang University, Taichung, Taiwan,
R.O.C.
This laboratory belongs to the Aerosol Science
and Technology Research Laboratory. Two
applications of digital image processing to
atmospheric measurements are developed by
the Lab.
1. The segmentation and high frequency
extraction of digital images is used to
establish an automatic monitor for urban
visibility. Replacing the traditional
measurements for atmospheric visibility,
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by R.O.C. patent, grant I 220175, and is
used to real-time monitor urban visibility
of Kaohsiung by remote internet control
(http://211.22.196.178/#) in cooperation
with Prof. Chung-Shin Yuan Research Lab,
Institute of Environmental Engineering,
National Sun Yat-Sen University.
2. Fractal theory with its self-similarity and
long correlation properties provides both a
description and a mathematical model for

many of seemingly complex textures of
aerosols generated by combustion or
industrial processes. In combination with
the focusing microscope, the chemical
composition of the single aerosols can be
characterized. This study can develop a
fingerprint database, containing chemical
and morphological characteristics of
aerosol, for source recognition of air
pollution.

Figure 1: The web site of Kaohsiung city realtime air pollution and visibility
monitoring. Digital images and forecast of atmospheric urban visibility are
presented automatically.
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Aerosol Researcher Profile
Image

Name: Chia-Wei Lee
Current Employment Status:
Assistant Professor
Department of Safety, Health and
Environmental Engineering, National
Kaohsiung First University of Science and
Technology
Education:
B.S., Department of Environmental
Engineering, National Cheng Kung University
M.S., Graduate Institute of Environmental
Engineering, National Taiwan University
Ph.D., Environmental Sciences at Rutgers
University/ Public Health at UMDNJ
Working Experience:
Environmental Official, Department of
National Defense
Instructor, Chia Nan University of Pharmacy &
Science
Research Assistant, EOHSI, Rutgers
University/UMDNJ
Assistant Professor, Fooyin University
Assistant Professor, Chang Jung Christian
University
Research Interests:
Chamber Technologies,
Chemical Reactions among Indoor Pollutants,
Secondary Organic Aerosols in Indoor
Environments,
Exposure and Risk Assessment,
Biomarkers & Biomonitoring Methods
Development,
Innovative Sampling and/or Analytical
Methods;
Environmental and Occupational Health.
Contact Information:
Tel: +886-7-6011000 ext. 2326
Fax: + 886-7-601061
Email: cwlee@ccms.nkfust.edu.tw

H
0.231
0.273
0.318
The Hurst
coefficients are
at 0.194~0.374

Im age

H
0.258
0.338
0.348
0.364
T he H urst
coefficients are at
0.194~0.374

Image

H
0.293
0.323
0.369
T he H urst
coefficients are
at 0.194~0.374

Figure 2: The SEM images and Hurst
coefficients of diesel soot aggregates. Sampling
sites from up to down: the Ji-Lung road in
Taipei, the Jung-Chi road in Taichung, the
forest in Nantou.
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Back in 1988, I
started my MS thesis
at National Taiwan
University concerning
the identification and
analysis
of
TSP
sources in Taipei City.
That is my first
experience in the wonderful world of aerosol
sciences. At that time, my classmates used to
call me “Coal Miner's Son” because my face
was always dirty after sampling from Shin-Hi

is a famous scholar in exposure assessment. He
has conducted research to evaluate multi-route
exposures to volatile organic compounds and
trace
metals
using
direct
exposure
measurements and biomarkers of exposures.
My PhD work was focused on the
biomonitoring of human exposure to MTBE
following controlled exposures using alveolar
breath, blood and urine analyses. This
controlled, short-term MTBE inhalation
exposure kinetics study was conducted using
breath and blood analyses to evaluate the

tunnel.
In 1993, I entered the doctoral degree
program in Exposure Assessment in
Environmental Sciences at Rutgers University.
The Joint Doctoral Degree Program in
Exposure Assessment is a collaborative effort
between the Rutgers Graduate Program in
Environmental Sciences, the Department of
Environmental and Community Medicine,
UMDNJ-RWJMS, and the New Jersey
Graduate Program in Public Health. The
program carries out fundamental and applied
research aimed at the identification,
measurement and simulation of human
exposure and dose resulting from single and
multimedia environmental chemical exposures.
My lab is located at the Environmental and
Occupational Health Sciences Institute
(EOHSI) building. EOHSI is an international
resource
that
promotes
the
broad
understanding of health effects associated with
environmental and occupational chemical
exposures. I really enjoyed my academic life at
EOHSI. My Ph.D. advisor, Dr. Clifford Weisel,

metabolic kinetics of MTBE and its metabolite,
TBA, in the human body. This study was
conducted in a Controlled Environment
Facility (CEF) at the EOHSI. The CEF is a
large walk-in room with stainless steel walls
and a volume of 887 cubic feet. The air quality,
temperature, relative humidity and ventilation
of the CEF can be controlled to certain levels.
The CEF is a very useful tool for exposure
assessment. At that time, Dr. Lioy and Dr.
Wainman at EOHSI conducted another study
in CEF concerning the formation of secondary
organic aerosol (SOA) in indoor air. This SOA
study was really interesting, and that is the
reason why I am also doing some indoor SOA
studies in Taiwan now.
In 2001, I joined the Department of Safety,
Health and Environmental Engineering at
National Kaohsiung First University of Science
and Technology (NKFUST) as an assistant
professor. My current areas of interest are
analyzing the relationship among ambient,
indoor and personal air pollutants; indoor
exposures; control approaches for indoor air
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• Thermal desorption system
• GC/MS
• HPLC
• Portable GC/FID
• Ozone monitor
• Aerosol monitor
Major Functions of the Facilities:

quality; biomarkers & biomonitoring methods
development; innovative sampling and/or
analytical methods; occupational exposures to
air toxics; commuting exposures; and risk
assessment for toxic waste site. Future research
will focus on the exposure to airborne particles
for better public health protection; collaborative
aerosol health studies; multi-route exposure to
disinfection by-products (DBPs) in tap water;
multi-route exposure to Pharmaceuticals and
Personal Care Products (PPCPs); studies of
personal and ambient air exposures to air toxics;
human
exposure-response
studies
for
environmental levels of particulate matter and
other air toxic pollutants (HAPs); studies of
indoor chemistry; nanoparticle exposures and
health risk assessment; and the potential impact
of indoor chemistry on personal exposure.
So far, I have established a Controlled
Environmental Lab in NKFUST for
environmental and occupational researches.
The major facilities in the lab are following
(Fig. 1):
Major Equipments:
•

Two stainless-steel-lined
environmental test chambers (2.5
m3 and 12 m3)

•

One HVAC system (HEPA,
activated carbon adsorption facility,
heater, air conditioner, humidifier)

•
•

Indoor air chemistry
Controlled human exposure
assessment

•
•
•
•

Aerosol studies
Energy conservation in buildings
HVAC system design and control
Removal efficiencies of air
filtration devices

•
•

Indoor air quality control
Air toxics emissions from building
materials and consumer products

•
•
•

Human factor studies
Microenvironment control
Evaluation of gas and aerosol
monitors

•

Chemical vapor penetration test for
evaluating the protective capability
of protective clothing and
equipment
For the time being, the 12 m3 chamber has
been used to study aerosol and VOC emissions
from office equipments, consumer products,
and incense burning. It has also been used for
evaluation of commercial air cleaners. The 2.5
m3 chamber has been used to study VOC

•
•
•
•

Data acquisition systems
Air monitoring system
Air sampling system
Air flow control & measurement
system
Analytical Instruments:

emissions from commercial building materials,
indoor air chemistry and the sorptive
interaction between VOCs and indoor
materials.
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Fig.1 Controlled Environmental Chambers at NKFUST
Lastly, as the request of Prof. Shih-Chun
Lung, I would like to talk about the annual
conference of the International Society of
Exposure Analysis (ISEA). The Society was
established in 1989 to foster and advance the
science of exposure analysis related to
environmental contaminants, both for human
populations and ecosystems. The ISEA 2004
conference was held from October 17 through
October
21,
2004
in
Philadelphia,
Pennsylvania, U.S.A. This year's theme,
"Exploring
Emerging Technologies
for
Exposure Assessment," highlights the many

new and exciting technical developments that
are expanding the capabilities and boundaries
of the exposure assessment field. Areas that
received special emphasis at the conference
included new technologies for rapid
assessment of bio/chemical terror agents, as
well as updates on emerging data from aerosol
speciation monitoring and health studies,
children's exposure and health studies, remote
sensing of environmental contaminants, new
developments
and
applications
of
source-receptor modeling, new technologies
for personal sampling, spatial analysis using
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Aerosol Research in Taiwan
Dynamic Analysis of Airflow
and Particle Concentration in
the Loading Processes of a
300mm Wafer by the Front
Opening Unified Pod (FOUP)

GIS and GPS, new initiatives aimed at
mitigating exposures to cook-stove emissions
in developing countries, and emerging data on
urban air toxics. There are total eight papers
from Taiwan this year. I have two indoor air
studies and one commuting exposure study
presented in this conference. I was also invited
as a member International Scientific
Committee of this conference and co-chair a
section on “GIS, Traffic and Exposure” with
Dr. Rufus Edwards from UC Irvine. One of the
major issues this year is human exposure to

Shih-Cheng Hu
Associate Professor, Department of
Air-Conditioning and Refrigeration
National Taipei University of Technology,
Taipei, Taiwan ROC
Email: f10870@ntut.edu.tw

aerosol from various sources. There are many
studies conducted by different countries
regarding aerosol related topics. Hopefully, we
can see more aerosol studies from Taiwan
presented at ISEA conference in the future. By
the way, the ISEA 2005 and ISEA 2006 will be
held in Tucson, AZ, USA and Paris,
respectively.

In line with
improvement in
production
techniques, the
rise in the
number of
300mm wafer
manufacturing
factories is a
natural trend. As opposed to factories
producing the 200mm wafer, these factories
use wafer-loading modules with FOUP
combined with minienvironment. The entire
module is composed of several components as
depicted in Figure 1. The operating procedure
of the wafer-loading processes can be
illustrated in five main processes as shown in
Figure 2.
This paper examines airflow and particle
concentration produced during the opening
process of the FOUP door (process 2) and the
extracting process of the wafer (process 5) by
dynamic mesh technique of the Computational

Internet connections:
EOHSI: http://www.eohsi.rutgers.edu/
ISEA 2004 abstract book:
http://www.isea2004.org/
International Society of Exposure Analysis
(ISEA) web site: http://www.iseaweb.org/
ISEA/ISEE 2006:
http://www.paris2006.afsse.fr/
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FFU

Fluids Dynamics (CFD). The results show that
when FOUP door-opening velocity lies
between 0.05m/s~0.2m/s and pressure
difference in the microenvironment with
respect to cleanroom is bounded in the range of
0.67Pa~4Pa, the isolation efficiency (particle
concentration in the clean room divided by the
particle concentration in the FOUP) was
inversely proportional to FOUP door-opening
velocity and pressure difference. The 1st wafer
was the easiest to be contaminated and the
contamination source from the lower part of

FOUP

Wafer
FOUP stage

過程

2.

過程

3.

Robot
Minienvironment

LPU

the FOUP door produces the most significant
high particle deposition rate on the 1st wafer.

1.

FIM

Figure 1 Components of a wafer
loading module

過程

4.

過程

Figure 2 The wafer-loading procedure (process 1~ 5)
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CAART Activity Highlights
The 11th CAART Annual Conference and Annual Meeting
Provided by Prof. Hsin-Chung Lu, HungKuang University

Registration at the conference

Instrument exhibition

The 11th CAART Annual Conference is
held at the HungKuang University

Opening of the annual meeting of
CAART by President Chao

Photo taken with participants

Honorary Guest (middle) – Dr. C. S. Wang,
President of IARA
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Honorary Guest – Prof. M. F. Lin

Oral presentation

Prof. G. C. Fang – President of the
HungKuang University

Oral presentation

The annul meeting of CAART

Oral presentation
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The winner of Chiu-sen Award – Dr. S. C.
Lung

Break time

The winner of the Best Paper Award – Prof.
S. C. Hu

Prof. W. C. Lee as chief in the conference
section

Prof. Lu reports the preparing process for the
conference

Prof. C. T. Lee reports the review processes
for the best paper award and Chiu-sen award
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The contest of new idea on aerosol science
and technology

The winner of the contest of new idea on
aerosol science and technology

Photo of staff in the HungKuang University

Poster presentation

23

37th Issue

C A A R T N E W S L E TT E R

January 2005

The Chinese Association for Aerosol Research in Taiwan

Calendar of Events
Conference
Schedule

Name of Conference

Location

Aug 28 - Sept 2, European Aerosol Conference 2005 (EAC 2005)
2005
Website: http://www.EAC2005.be

Ghent, Belgium

Oct 17 - 21, 2005 24th Annual AAAR Conference
Website: http://www.aaar.org/

Austin, Texas

Dec 13 -16, 2005 4th Asian Aerosol Conference
Website:http://www.iasta-aac.org/

Bombay, India

Sept 10 -15, 2006 International Aerosol Conference 2006
Website: http://www.aaar.org/

St. Paul, Minnesota

Advertisement
THE THIRD INTERNATIONAL WORKSHOP ON SANDSTORMS AND
ASSOCIATED DUST-FALL, 25-27 Aug. 2005, HUHHOT, CHINA
（First Announcement）
The dust storms have attracted public attention increasingly in recent years. Such disagreeable
weather events have affected not only the regional economy and the livelihood of the inhabitants,
but also seriously polluted the atmosphere, destroyed the eco-environment and holdback the society
development. Scientists in many countries, especially in East Asian countries, have done much
research and got many achievements on this topic. In order to enhance connections among
international scientists, to exchange their advanced researches and to get deeper reorganizations on
dust storms and associated dust-fall, the Third International Workshop on Dust Storms and
Associated Dust-fall will be held in Huhhot , CHINA，25-27 Aug. 2005. The keynote papers will
be presented on 25-27 Aug. 2005. Register Day：24 Aug. 2005
In particular, papers are solicited and encouraged in the following areas:
1) Formation of sandstorms (source info);

2) Transportation and deposition of sandstorms;

3) Monitoring and analysis;
5) The change of climate and dust storms;
7) Assessments of environmental impact

4) Aerosol chemistry of sandstorms;
6) Modeling and prediction;
8) Sandstorms sources analysis, etc..
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The deadline for Abstracts (~200 words) and Register From is 30 June 2005. Abstracts should be
submitted electronically to Imast@vip.163.com or fax to: 86-471-6963234. A fee of US $100
will be charged at the time of registration for proceeding, transport, banquet, etc . Please note that a
1-3 day sand-dust source region exploration trip will be made after the workshop.
Register From

Title: Mr. / Ms. / Dr. / Prof.

First name:

Surname:

Male / Female:
Institution:
Address:
Tel:

Fax：

E-mail:

Title of paper:

Exploration trip: Yes / No
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