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Good indoor air quality happens by design, not by accident. In fact it is simply one aspect
of zood design.

60.1 INTRODUCTION

Building designers play a major role in determining indoor air quality (IAQ). Primary roles

ong to the architect, ventilation system engineer, and interior designer. Major IAQ
design concerns include project planning, pollutant sources, environmental control sys-
lems, construction. and commissioning. Most architects abdicate responsibility for selec-
Uon and specification of building environmental control approaches and systems to
tonsulting engineers. Interior designers tend to focus more on appearance than on IAQ and
Other functional requirements. Some architects now specify “low-emitting materials” with-
ut sufficient examination of the nature of their emissions or the life cycle implications for
OCcupant exposure to contaminants. Only when the architect (or other project lead building
design professional) takes an aggressive position on IAQ can the achievement of good [AQ
be considered likely.



60.4 PREVENTING INDOOR ENVIRONMENTAL PROBLEMS

Design Professional Roles in 1AQ

As the overall project design team leader, the architect (or other design team leader) ig
responsible for defining, articulating, and communicating the project goals, including thoss
related to indoor air quality. These goals should be defined in conjunction with the projec
client, usually the building owner or developer, and sometimes some or all of the intended
occupants as well. There is evidence from field studies that buildings with the lowest sick
building syndrome (SBS) symptom reporting rates are those whose ventilation characteris.
tics most closely match the original design intent. This suggests that well-defined goaly
clearly communicated 1o all relevant parties throughout the building design and construc-
tion process is a potentially important key to achieving good LAQ.

The design team leader is responsible for articulating the [AQ goals for the project in a man-
ner that can be understood by dll design team members and in terms that are agreed to by the
client. Communicating the LAQ design goals is also the team leader's responsibility, and each
team member is responsible for identifying any goals that are not clear or any uncertainty about
the individual responsibilities for IAQ in the project. Often the communication process itself
{or its absence) is the barrier 1o achieving good IAQ. In the best cases, good communication
results in education of all design team members and an open dialog with the client and the con-
tractor, occupants, operating personnel, and other relevant parties.

Building design clients (owners, developers, or major tenants) have begun to request
that design professionals ensure good [IAQ in their projects. However, unless design pro-
fessionals advocate and implement a sustained, comprehensive focus on IAQ from project
planning through initial occupancy, few buildings will be designed to achieve good IAQ.

This chapter presents the approach to indoor air quality taken by progressive, proactive
building design professionals (including architects, building designers, interior designers,
and engineers), Not all of the actions described here are appropriate for all building design
professionals on every project. But generally, the various actions described in this chapter
can be applied by some of the building design team members on most projects. Space lim-
itations allow us only to introduce many of the important concepts of good IAQ by design.
Further information is available in a variety of bibliographic references included at the end
of the chapter.

Organization of the Chapter

The chapter is organized in four major sections:

1. Major IAQ design strategies

2. Design issues that determine indoor air quality

3. Design services

4. Outline of step-by-step process of good IAQ design

Following these sections is a listing of bibliographic references and a listing of stanldi{rdS
and guidelines relevant to IAQ that should be consulted by architects and other building
design professionals.

60.2 MAJOR IAQ DESIGN STRATEGIES =

Three major strategies are available to designers to improve indoor air quality. They can be
affected by design decisions at every stage of project development. Design strategies
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should address the major determinants of indoor air quality. These can all be addressed in
the design process, the design documents, and the project management services that archi-
tects and their consultants provide. They include

« Pollutant source control
« Ventilation and air cleaning
» Occupant and building management activity modifications

Pollutant Source Control

Good indoor air quality is air that is free of pollutants at concentrations that can cause
unpleasant or harmful effects. Without pollution sources, there is no pollution. But sources
are b::eﬁm and of r;un;:rﬁuus types, including building occupants themselves. In order
to best address sources by design, it is necessary to identify a project’s i

pollutants and their characteristics, = AR e

Designers must interpret the indoor air quality implications of the architectural program

{the client’s description of the nature of the building required and the uses it will need to
support). Speciﬁcaﬂy. this involves identifying potential pollutant source activities and
spaces [0 be designed as well as those activities and spaces that will be most sensitive to
indoor air pollution.
A pollution prevention approach is generally more cost-effective and environmentally
preferable to pollutant removal or remediation of damage after the fact. Rough estimates of
the effectiveness of source control indicate that it is at least 4 times less costly than dilution
by ventilation to achieve comparable IAQ. .

Pollutant sources fall into four general categories: outdoor, building, building contents,
and occupants. Pollutants can also be classified according to the timing of their release into
the atmosphere, their chemical and physical properties, or their potential effects on people
and the eqvimnment. Following is a listing of the major pollutant sources that architects
must consider during design:

* Outdoor air, soil, and water
* Building envelope

* Building equipment

* Finishes and furnishings

* Machines and appliances

. &mm

* Occupant activities

* Maintenance and cleaning

For disn'ibutpd sources such as building materials and furnishings, selection of low-pollut-

sources is relatively easy, and low-polluting products often cost even less than more
Polluting ones {hnp:ffm,cpa.guv.iaqj. Not all pollution sources can be controlled by

ign, but many can. Simply by carefully selecting and specifying products and materials,

gners can do a great deal to reduce indoor pollution, immediately after construction and
Ufmugl'!nu: the life of a building. Where polluting emitting materials are unavoidable
Proper isolation or enclosure of the sources can reduce the emission rates and thereby mn:
trol girborne contaminant concentrations. Sources of pollution can include not only the
emissions from the original building materials but also emissions from the products used to
tlean, maintain, renew, and ultimately remove materials from a building. Therefore, a good






