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Foreword

During my lectures on ‘indoor air quality’” with architectural students, I often ask
them how much, in their opinion, air weighs. The most common answer [ get is
that 1m’ of air must weigh just 1g or less. They believe that air is very light.
However, the weight of 1m”® of air is 1.2kg. Our daily breathing rate is 15~20m’
of air — approximately 0.3 m’ per 1kg of body weight. Thus, we inhale and exhale
approximately 20 kg of substances every day. The mass of inhaled air is much more
than that of drinking water and food.

Materials made from organic compounds contribute to improvement of the
quality of life; on the other hand, organic chemical pollutants emitted from materi-
als and appliances can adversely affect human health. People in developed coun-
tries spend more than 90% of their time indoors. In the light of this fact, the
cleanliness of occupied spaces such as buildings, houses, and transportation
systems becomes very important. In contemporary society it can be assumed that
the quality of building products, houses and equipment is relatively poor. More-
over, people often suffer from pollutants caused by activities like cooking, cleaning
and heating.

The conservation of energy is strongly recommended from the viewpoint of
saving the global environment. An air-conditioning system is often installed to
obtain thermal comfort indoors; as a result, there is a marked increase in energy
consumption for cooling, heating, and ventilation. With regard to buildings and
their environments, the increase in life-cycle CO, emissions has often been dis-
cussed in recent years. Approximately 40% of CO, is emitted from the building
sector, including housing. Therefore, reducing the emission of CO, from the
building sector is imperative to prevent global warming.

Air-tightness and insulation are effective measures for energy conservation.
Reduction in ventilation in air-conditioned spaces is often considered to be one of
the most effective methods to conserve energy. However, as a result of lower air
exchange rates, the indoor air concentrations of pollutants, such as volatile organic
compounds (VOCs) and semi-volatile organic compounds (SVOCs) emitted from
building materials and other sources, increase. This often leads to building-related
symptoms if the dwell time in a polluted indoor environment is high.

During the 1980s in Europe and North America and the 1990s in Japan, indoor
air pollution by formaldehyde was identified and suitable countermeasures were
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taken. Formaldehyde is a single chemical compound, and since we are already
aware of the sources of emission, it is comparatively easy to control it. However,
since VOCs and SVOCs consist of many substances, it is difficult to control their
emissions effectively. VOCs and SVOCs are also emitted from natural materials.
Moreover, a proper health risk assessment of VOC mixtures has not yet been
established.

Indoor air quality is an important determinant of health and well-being. To
maintain better indoor air quality, we have to understand the mechanism of indoor
air pollution. For this purpose, the measurement of indoor air concentration and
use of chemical analysis methods are essential. To estimate indoor air concentra-
tion, we have to know the emission and ventilation rates. Emission takes place not
only from building products but also from automobile parts, electric appliances,
office equipment such as printers, household consumer products, and even
printed materials like newspapers. This book serves as a useful guide for chemists,
architects, mechanical engineers, constructors, and manufacturers of electronic
products. It emphasizes a holistic and multidisciplinary approach toward the
indoor environment.

This book reminds us that a healthy indoor environment is essential, and pro-
vides scientific evidence and countermeasures for the future.

Department of Architecture, Shin-ichi Tanabe, Prof., Ph.D.
Waseda University, Tokyo, Japan



Preface to the Second Edition

The first edition of this book went to print in 1999, the year that the 8th Confer-
ence on Indoor Air Quality and Climate was held in Edinburgh, Scotland. The
papers read at this last major indoor air conference of the final years of the 20th
century dealt once again with the central concerns of indoor air research in the
1990s, most of which are also found in the various chapters of the first edition.
As regards determination of volatile organic compounds (VOCs), the definition of
the sum parameter TVOC by an European Union work group and the standardiza-
tion of emissions test chambers and cells by a CEN committee may be regarded
as milestones. With the introduction of the TVOC value, GC/MS thermal desorp-
tion also finally established itself as a standard method of analysis. Furthermore,
during this period important fundamentals were laid down for the derivation of
indoor air guide values and for product labeling.

Over the last ten years, indoor air research has experienced a significant trans-
formation and this has made substantial revisions necessary for the 2nd edition
of this book. A number of chapters dealing with the topics of solid sorbents,
passive sampling, automobile interiors and household products could, after updat-
ing, also be included. However, many sampling techniques and analytical methods
today form part of the tools routinely used in indoor air research and are for this
reason no longer treated in such detail in this new edition. On the other hand,
real-time methods, sensory testing and SVOC analysis have gained in importance
and have now been given their own chapters. At the present moment probably the
highest level of research activity is to be found in the field of indoor chemistry.
Although chemical reactions in indoor air were recognized more than 15 years
ago as the source of air-polluting substances, systematic investigations have not
been possible until relatively recently when the necessary measuring technology
became available. A new chapter provides an overview of the state of development
in this field. Two contributions are concerned with the effects on health of VOCs
and SVOCs as regards exposure and the identification of guide values. Other
chapters are devoted to further topics of current interest in the field of indoor air
research such as ventilation concepts, museums and archives and also emissions
from electronic devices.
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Preface to the Second Edition

Despite all of these changes the book still has the same demand: to provide the
reader with a clear introduction to an important area of indoor air research. We
should like to express our thanks to all colleagues and friends who as authors
submitted state-of-the-art contributions despite their daily workloads and other
commitments. We also thank Mrs Lesley Belfit of the WILEY-VCH Verlag for her
support and patience and Frau Susanne Beerstecher for organizational work.

Braunschweig, May 2009 Tunga Salthammer
Erik Uhde
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