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1.0. INTRODUCTION

Providing an appropriate and desirable environment within buildings
has always been an implicit objective in architectural design. However, the
definition of what conditions are deemed appropriate and desirable has a
history of reassessment and refinement as have the methods and technologies
by which they can be achieved.

During the past century, power driven systems have replaced the build-
ing envelope as the principal means of environmental control. Providing
uniform conditions by automated environmental controls has become the
dominant concept. The assumption that one environment is universally ac-
ceptable has resulted in a change from individual control integrated with the
building to independent central control systems. The requirements of climate
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control systems conbined with the intent to provide uniform conditions has
resulted in buildings which are sealed and where climate is centrally control-
led. As a result individual occupants of buildings are less and less capable of
making voluntary changes to meet what they perceive as their own needs.

During the same period, the proliferation of new synthetic building and
furnishing materials and office equipment introduced significant, but un-
recognized, sources of internal contamination.

The magnitude and abruptness of the shift in energy concerns over the
past decade clearly demonstrated the extent to which buildings have become
dependent on ample energy to power mechanical ventilation systems. Inboth
America and Europe, initial response to the energy crisis precipitated sub-
stantial changes in legislation and standards affecting building design and
operation. The building envelope became more airtight and insulated.
Operating protocol, acceptable temperature ranges and ventilationrates, be-
came dictated by energy efficiency criteriarather than comfort. Inappropriate
adherence to these criteria has aggravated indoor pollution.

In addition to energy, contemporary office design has been dramatical-
lyinfluenced by a tighteconomic environment. Under the pressure of reduced
design time and capital, design decisions are more exacting and there is less
room for error. The rapidly developing technologies of building materials,
building systems and components, fast-track construction methods, and
designs have created a plethora of potential architectural hazards to occupant
health and well being (1). The result of these pressures and new technologies
has been an attendant increase of occupant health and comfort complaints
in new and newly renovated buildings. Tenant complaints have prompted in-
terest among building owners and operators in increasing environmental
quality in offices. In turn, this interest has made environmental quality and
comfort in buildings an increasingly explicit design issue. As the causal
relationship between buildings and environmentally induced ilinesses has
become established, there has been a parallel increase in litigation. In fact,
a recent articule in the Journal of the American Institute of Architects sug-
gests that the area of most serious potential concern to architects and en-
gineers is that of indoor environmental quality. (2)

2.0. AIR QUALITY AND BUILDING DESIGN

The building environment is multifaceted. It includes components such
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as temperature, lighting, noise level, as well as the physical characteristics of
the building and use of the space. Environmental quality embodies all of
these factors. Due to their interaction and the fact that the significance of
the various aspects of the environment varies from person to person and from
activity to activity, environmental quality is difficult to define in precise terms.

The quality of the environment directly and indirectly affects a person’s
well-being, mood and effectiveness at pursuing various activities. The over-
all impression that occupants have of their own environment will influence
their satisfaction with, and acceptance of the space. This, in turn, will affect
performance (3,4).

Over the past few years several studies have established the relation-
ship between environmental conditions in office buildings and occupant com-
fort, health and performance.

User Preference Studies

When compared with a variety of other parameters affecting satisfac-
tion in the workplace, including salary and ergonomics, environmental con-
ditions are judgedas priority concerns (5). An office building that does not
achieve adequate environmental conditions can affect not only the health of
occupants but also office productivity. If building occupants are satisfied with
their indoor environs, the prevalence of heaith complaints is lower, truancy
is decreased and the work place is generally more productive. This has been
demonstrated in one study of office workers before and after their company
relocated to a modern-type office building with poor environmental condi-
tions. Absenteeism dramatically increased related to the prevalence of health
and comfort problems after relocation (6). These same factors causing health
and comfort problems may also have reduced office productivity. For ex-
ample, in a recent study Robertson showed that improving environmental
conditions in a typical 100,000 square foot office building could realize a
saving of $100,000 per year in increased productivity (7).

Problem Buildings

Numerous studies have been undertaken in buildings in which occupants
have expressed that they were suffering from building related illness or dis-
comfort. The principal finding has been that inadequate ventilation is the
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