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ABSTRACT

The aim of the Pythagoras project is the devel-
opment and assessment of Greek national train-
ing material in the sector of indoor environ-
mental quality. The need for education in this
specific sector is dictated by the significant in-
door environment deterioration and associated
health hazards, which are caused by low ventila
tion levels, combined with the use of many
modern building materials that aggravate pollut-
ants emissions.

Early in the project, areview is undertaken of
the international literature and the syllabuses of
foreign research and educational institutions ac-
tive in indoor environment quality issues. At the
same time, the requirements of the Greek educa-
tional and broader society, related to issues of
indoor pollution and health, are determined. A
training methodology is consequently devel-
oped, with the objective to optimally cover all
the parameters associated with the indoor envi-
ronment quality, for trainees of various disci-
plines.

The training material is produced both in
printed (book) and integrated electronic (e-
learning) format. Additionally, four seminars
are organized covering the respective sections
of the training package. The training package is
being assessed both by the trainees but also by
international experts in the sector of indoor en-
vironment quality.

1. PURPOSE OF THE WORK

Aim of the Pythagoras project is the develop-
ment of pre-graduate and post-graduate level
national training material in the sector of indoor
environmental quality. The need to provide edu-
cation in this specific sector stems from the re-
ported deterioration of the indoor environment
in many Greek areas. Low ventilation levels,
combined with the use of many modern building
materials, lead to a significant decline in the in-
door environment quality, aggravated by pollut-
ants emissions that can harm the health of build-
ing occupants.
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Previous scientific studies and experimental
measurements carried out by the research team
have repeatedly shown extremely high concen-
trations of indoor pollutants (especially VOC's
and CO; — in school buildings CO- levels some-
times exceeding 1800 ppm -), thermal discom-
fort conditions and low levels of air change in-
doors. Since national use of air conditioning
systems is rising exponentially, but lacking the
appropriate design and control precautions, in-
door climate is expected to continue deteriorat-
ing, forming a major problem for the popula-
tion. Architects, designers, building owners, oc-
cupants and technicians need to be informed and
become aware each of their own responsibility
in designing and maintaining healthy buildings.

The scope of the Pythagoras project is to de-
fine and study all parameters that constitute the
national body of knowledge on indoor environ-
ment issues, in order to develop a market driven
educational material.

The project started on March 2004 and is due
to be completed by the end of 2006. The project
is co-funded by the Ministry of National Educa-
tion and Religious Affairs, Managing Authority
of the “Operational Programme for Education
and Initial Vocational Training” and the Euro-
pean Social Fund. The research team consists of
five education institutions®.

2. METHOD OF APPROACH

In order to develop a training material that cov-
ers al related parameters and integrating all the
disciplines associated with indoor environment
quality, the research team has carried out four
specific tasks:

Task 1. A review of international literature, syl-
labuses and research activities.

A review was undertaken of the international
literature and the syllabuses of educational insti-
tutions as well as the research activities in in-
door environment quality issues. Research has
been carried out on related bibliography, educa
tion material, distance learning programmes,
scientific journals and publications, interna-
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tional conferences, standards, guidelines and
legislation on the subject. Specific attention has
been paid to the education and research material
available at the national level.

Task 2. Determination of the national need for
education on indoor pollution and health.

The Greek society’ s educational needs related to
issues of indoor pollution and health are deter-
mined through a broader study. For this pur-
pose, a questionnaire was devel oped, summarily
covering al aspects of indoor environmental
guality issues. The questionnaire has been dis-
tributed to a broad range of building experts (ar-
chitects, scientists, building service companies
etc.), building owners and users, as well as na-
tional institutions, chambers, agencies, universi-
ties, associations and offices in various areas of
the country.

In the ongoing process of studying the need
of the Greek society related to issues of indoor
pollution and health, 61 answers have contrib-
uted to the following results:

- 98% considers indoor environment quality an
important issue.

- Only 13% considers the existing education
on the matter of indoor environment quality
sufficient.

- 87% feelsthereis aneed for education mate-
rial on indoor environment quality.

- 25% (mostly industry) aready has staff
trained in indoor environment issues.

- 52% wishes to train staff in the measurement
and assessment of indoor environment issues.

- 7% declares that they are aware of specific
polluting activities within their buildings.
This concerns mostly industrial activities.

- Emission sources mentioned included to-
bacco smoke, traffic exhausts and industrial
emissions, the air conditioning system, office
equipment, CO, from vital human functions,
furniture, activities and insufficient cleanli-
ness of spaces. Also, refurbishment of
spaces, cleaning activities, oil feeding and
drainage were mentioned.

- Mould and humidity sources exist in at least
21% of the buildings.

- 23% of the buildings are characterized by
specific odors and annoying conditions of
temperature and humidity.

Smoking is allowed in 51% of the buildings.
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Only 8% of the buildings have designated
smoking areas.

- According to the answers provided, only
16% of the buildings contain materials that
can influence the indoor air quality. Among
such materials mentioned: floor carpets, dust,
paint, glues and materials related to the na-
ture of the organization or company, per-
fumes and paper.

- Employee symptoms (like dyspnea, irritation
of eyes and headaches) were reported only in
5% of the cases.

- 3% of the buildings are equipped with a cen-
tral air quality control system. This concerns
mostly the major industry sector, where ex-
posure levels are more or less known.

- Natura ventilation is possible in 92% of the
buildings, but it is considered sufficient only
in 69%.

- In 44% of the buildings there is a central me-
chanical ventilation system available.

- 36% of the users declared to have the possi-
bility of influencing the temperature and hu-
midity of spaces manually. Thermal condi-
tions are rarely controlled by a Building
Management System (BMS).

- According to the answers provided, in 92%
of the buildings, the HVAC system is
checked and maintained regularly, usually
once per year.

- 39% of the buildings has been built prior to
1980 which means that at least 39% of the
buildings does not fulfill the requirements of
the building regulations.

The study has shown that there is a definite
and specific market need for education material
and training package on related issues. It has
been pointed out that the indoor environment is
considered a subject of great importance, but the
means and knowledge for assessment and con-
trol of its quality are scarce.

According to the answers provided, there
should be no specific indoor quality related
problems encountered; the main sources of in-
door pollution are considered to be outdoor,
while no symptoms have been reported so far by
occupiers of the specific buildings. However,
this could possibly be just an indication of igno-
rance regarding the subject, as well as of a sig-
nificant deficiency in communication and re-
porting. In fact, since in the majority of build-

ings mentioned smoking is allowed and in many
of them natural ventilation is not considered suf-
ficient, it seems more realistic that the indoor air
quality is not good at all.

Task 3. The development of a training method-
ology

Consequently, a training methodology is devel-
oped, with the objective to optimally cover all
the parameters associated with the indoor envi-
ronment quality, for trainees of various disci-
plines. The training material is hierarchically
structured and includes multiple outgoing links;
I.e. each study unit includes a number of special
links leading to further reading material. This
way, a standard and fixed linear study method-
ology is provided by the teacher while, addi-
tionally, optional deeper levels of information
are available for the student to explore the cog-
nitive subject and fulfill his’her personal need
for supportive study. The methodology can be
visualized in the form of a tree trunk, which
stands for the core education material, and its
branches that represent the outgoing links.

Task 4. The training package

The training material is about to be produced
both in printed (book) and in integrated elec-
tronic (e-learning) format. The training package
includes a list of questions and case studies and
the electronic format in particular also provides
for a forum of exchange of views and informa-
tion. Additionally, four seminars are organised
in four different areas of the country, covering
the respective sections of the training package.
The training package itself is being assessed
both by the trainees but also by international
experts in the sector of indoor environment
quality.

3. STRUCTURE OF THE TRAINING PACK-
AGE

Aiming at the development of a comprehensive
indoor environmental quality training package
and as aresult of previous study of existing bib-
liography and education material, the structure
of the national package has been defined as fol-
lows:

Chapter 1. The general issue of indoor envi-

ronment quality.
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Chapter 2. Physical parameters defining the
indoor environment of buildings.

Chapter 3.  Deterioration of the indoor quality
from nuclear compounds.

Chapter 4.  Chemical pollution of indoor envi-
ronment.

Chapter 5. Pollution of indoor environment
by particulate matter.

Chapter 6.  Biological indoor pollution.

Chapter 7. Contribution of HVAC systems to
indoor environment deterioration.

Chapter 8. Solution techniques for indoor en-
vironment problems.

Chapter 9. Impact of indoor environment
guality on human health.

Chapter 10. National and international regula-
tion, standards and exposure limits
related to indoor environment.

Chapter 11. Assessment methodologies of in-
door environment.

Chapter 12. Exercises and case studies of in-

door environment related prob-
lems.

4. CONCLUSIONS

The study of the indoor environment quality
carried out within the framework of the Py-
thagoras project has shown that there is a defi-
nite and specific market need for education ma-
terial on related issues. There are clear indica-
tions that the means and knowledge for assess-
ment and control of the indoor quality are scarce
and that the necessary communication and re-
porting skills are missing.

The development of the Indoor Environment
Quality training package in the course of the Py-
thagoras project, has resulted in significantly
broadening the scope and outreach of the re-
search team and their associated institutions in
the pre-graduate and post-graduate levels, in the
sector of indoor environment quality and pollu-
tion.

Furthermore, a continuing study is proposed,
carrying out measurements and scientific on site
assessment for a number of representative case
buildings, aiming to compare the level of ther
tenants awareness with the actual operational
issues.
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