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Using ASHRAE’s New IAQ Guide
By Andrew Persily, Ph.D., Fellow ASHRAE; and Martha Hewett, Member ASHRAE

s was seen in the 1970s, ill-conceived approaches to in-
crease energy efficiency can degrade indoor air quality 

(IAQ), and today’s focus on net zero energy buildings 
must neither repeat the mistakes of the past nor create new 
ones. Many discussions of sustainable building focus primarily 
on energy use, but the quality of the indoor environment and 
its impact on occupant health, satisfaction and performance 
also must be considered for any building to be a sustainable 
contribution to the built environment over 
the long term.

IAQ has traditionally been addressed 
through minimum ventilation require-
ments in building codes, which have been 
based on industry consensus standards 
such as ASHRAE Standard 62.1. While 
this approach has helped to improve IAQ 
in buildings, good IAQ requires more than 
just the minimum ventilation rates. 

Over the years many important contri-
butions have been made directed toward 
improving IAQ in buildings, including 
Standard 62.1 and other publications.1,2 
In addition, ASHRAE, the International 
Society for Indoor Air Quality and Climate 
(ISIAQ) and other organizations have held 
conferences that have advanced knowl-
edge and practice related to IAQ. While these efforts have been 
valuable, the building community still lacked a comprehensive 
and practical resource on achieving good IAQ for the building 
professionals who design, construct and commission buildings. 
To meet this long-standing need, ASHRAE teamed with several 
key organizations* to develop the newly published Indoor Air 
Quality Guide: Best Practices for Design, Construction and 
Commissioning. This article presents a short summary of the 
guide, including its development, format and content.

Background on the Guide’s Development
The initial idea for the IAQ Guide can be traced back to the 

development of Standard 62.1. The 62.1 committee was directed 
in 1997 to write the standard in mandatory and enforceable 
language to facilitate its adoption and reference by building 
codes. That direction implied that the standard would contain 

only minimum requirements. As a result, it could not contain 
a wide range of potentially useful material such as background 
information, case studies, or discussion of design approaches 
and technologies that could improve IAQ but which are not 
appropriate for minimum requirements for all buildings. The 
Standard 62.1 Project Committee proposed to provide that 
additional information through a companion guideline to the 
standard but the standard so fully consumed their time that 

they were unable to move the guideline 
forward quickly. 

ASHRAE found a way to meet this need 
in 2006 for a comprehensive and practical 
IAQ resource. The Society entered into a 
cooperative agreement with the U.S. En-
vironmental Protection Agency to develop 
a guidance document and educational 
program to assist building professionals 
in designing and constructing buildings 
with improved IAQ. Building on the 
positive experience with the Advanced 
Energy Design Guides, ASHRAE sought 
to bring other key organizations in the 
building community into the IAQ effort, 
and developed collaborative agreements 
with the American Institute of Architects, 
BOMA International, Sheet Metal and 

Air-Conditioning Contractors’ National Association, and the 
U.S. Green Building Council in addition to the U.S. Environ-
mental Protection Agency. These organizations first met in 
December 2006 to begin defining the scope of the guide and 
the process by which it would be developed.

One of the first steps in developing the guide was to as-
semble a project committee of experts in the field of IAQ and 
building design, construction, and commissioning to write 
the document. This group started meeting in spring 2007 and 
worked for more than two years to complete the document. 
Two focus groups of architects, engineers, building owners, 
and sustainable building specialists reviewed early outlines 
and provided input on what they have found most useful in 
other design guides. Two peer reviews of drafts of the guide 
also provided input from many reviewers that helped to shape 
the final document.

*American Institute of Architects, BOMA International, Sheet Metal and Air-Conditioning Contractors’ National Association, U.S. Green Building Council, and U.S. 
Environmental Protection Agency 
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The summary guidance portion of the IAQ Guide, shown here for the strategy on 
pests, provides an overview (upper left) that describes why each strategy is important, 
how to determine whether it needs to be considered in a particular project, and the 
general nature of the solutions. It also provides a case study for each strategy (gray 
box) that illustrates how this strategy can be applied. In addition, it contains tabular 
and graphical guides (green box on upper left page and graphic on upper right page) 
which, on the companion CD, link to over 500 pages of more detailed guidance useful 
in later phases of design and construction. The pest control section of the CD, for 
example, contains 17 additional pages of specific design and construction guidance, 
including 15 additional photos, tables and graphics, and further references.
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Buildings may experience infestations from a variety of creatures. 
These include an assortment of mammals, insects and arthropods, 
rodents, birds, and fungi. These creatures can bring about both 
infectious diseases and allergic reactions in occupants, produce 
unpleasant noise or odors, cause emotional distress to occupants, 
damage the building fabric, or bring about the use of pesticides, 
which results in pesticide exposure to building occupants. 
Preventing and controlling infestations is therefore of paramount 
importance.

“Architecture plays a key role [in infestation prevention and 
control] because design features alone may provide exterior 
shelter for and/or allow access by pests to interiors” (Franz 1988, 
p. 260). Building managers report that many new buildings with 
innovative, energy-efficient designs have pest problems that 
could have been reduced or avoided with better planning at the 
design and build stage (PCT 2008; Merchant 2009). In addition, 
landscape design, construction errors, and poor construction site management can increase the risk of pest 
colonization of a new building after infestation.

It is possible to design and construct buildings that are resistant to colonization by pests. All colonizing 
organisms need a point of entry to the building; sources of food and water within or near the building; 
protected locations where they can eat, rest, and find a mate (called harborage); and passages that allow 
them to safely move among entry, food, water, and harborage areas. Left to their own devices, a population 
of colonizing organisms will expand until it comes to equilibrium with the available food, water, and 
harborage. In ecological terms, this is referred to as the carrying capacity of the building.

To design a building resistant to colonization requires the following steps:

• Identify Pests of Concern. Identify the organisms likely to colonize the building based 
on its proposed location. For example, American cockroaches, German cockroaches, 
Norway or roof rats, and house mice are likely in many urban locations.

• Block, Seal, or Eliminate Pest Entry Points. In the proposed building design, identify the likely entry routes 
and seal the building enclosure to prevent pest entry. Examples include gaps around doors and windows, 
between the foundation and the upper portion of the building, or around utility pipes, conduits, or wires.

• Reduce Risk of Pest Dispersal Throughout Building. In the proposed building design, identify 
the likely passageways pests could use to move freely between food or water resources and 
harborage and eliminate, block, or seal off these routes. This includes gaps around floor and 
ceiling joists; penetrations in walls, floors, and ceilings; or openings around shafts and chutes.

• Reduce Pest Access to Food and Water Resources. In the proposed building design, identify potential 
sources of food and water that pests might exploit and take steps to block access to these areas. For 
example, kitchens and garbage handling areas are likely to provide food for many different organisms.

• Limit Areas of Potential Pest Harborage. In the proposed building design, identify and 
eliminate or block access to areas where pests might find harborage. This includes 
spaces behind brick veneers or sidings; wall cavities, porches, attics, or crawlspaces; 
plants or trees planted near the building; and specific architectural features.

• Provide Access for Maintenance and Pest Control Activities. Since it may not be 
feasible to eliminate or seal all potential entry points, passageways, voids, and 
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harborage sites within a structure, good building design must provide accessibility to 
such areas for maintenance, cleaning, and possible pest control activities.

• Appropriate Materials Selection for Sealing. Sealing or blocking pest access to potential entry points, 
food and water resources, and harborage sites must be done using materials and methods that are 
appropriate for the organisms identified as likely colonizers in the neighborhood of the building site.

• Supplemental Pesticide Use. It may be necessary to consider the use of pesticides as part 
of building construction. For example, in some areas of the country, a termiticide or bait 
system may be needed (or required by law) in order to prevent termite colonization.

• Construction Site Management. Since pest infestations can begin as a new 
building is being erected, pest control needs to be integrated into construction 
site management to reduce the potential for pest colonization.

Adding Pest Control Features to Building Design without Adding Cost
Early in the design phase of a housing complex built in New York City from 2004–2006, an IAQ expert recommended 
incorporating pest control (in addition to other IAQ improvements) into the design of four seven-story low-income 
multi-family buildings (Figure 3.6-A). Excited about the concept, architect Chris Benedict took on the task of convincing 
the buildings’ owner to approve the plan, which was designed to target rodents, pigeons, and cockroaches.

Pest control features included:

• slab on grade, with all penetrations from below grade for services and plumbing sealed,

• boiler rooms and makeup air louvers placed on the roofs,

• pigeon-resistant lintels over windows,

• boric acid treatment in cavity walls surrounding plumbing chases,

• trash rooms on each floor with the trash chute separated from living space by air barrier construction, and

• floor drains with positive pitch to drains in mechanical rooms where the water could accumulate.

The design team was able to construct the buildings with the pest control features (and many other elements 
for good IAQ) for the same per-square-foot cost as a typical building without such features. They did this through 
innovative designs that reduced costs in other ways. For example, for the brick veneer the designers used stainless 
steel brick ties and created a novel type of window detail to accommodate expansion and contraction instead 
of installing very expensive steel relieving angles every couple of floors. The window design also eliminates the 
entry of rainwater without the use of exterior caulking, greatly saving on maintenance costs. The elimination of the 
relieving angles also means there are no thermal short-circuits in the insulation. Another cost-saving aspect of the 
buildings is the location of the boiler rooms on the top floor, which greatly reduced the expense of long chimneys 
and has the added benefits of eliminating potential pest passageways and freeing up area on the lower floors.
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Figure 3.6-A  Exterior of one of 
the buildings in the complex.

Figure 3.6-B  Exterior Wall of Parged CMU

Photographs courtesy of Terry Brennan.
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floors, brick veneer is held on 
with stainless steel brick ties

The exterior walls of the building are made with concrete plank and CMU construction, making 
a durable structure that is relatively easy to seal for pest exclusion (Figure 3.6-B). The CMU 
makes a vapor barrier, drainage plane, and pest barrier. In addition, individual apartments were 
compartmentalized to reduce unit-to-unit pest migration. The buildings’ manager reports that the 
pest control measures appear to be very successful, as they have had no pest infestations to date.
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Scope
The IAQ Guide addresses the design 

and construction of commercial and 
institutional buildings, including but 
not limited to office, retail, education, 
lodging, and public assembly buildings, 
with no restrictions as to building size or 
system type. These buildings are the same 
as those covered by ASHRAE Standard 
62.1 and are the focus of the bulk of 
the recommendations in the Guide. The 
scope was necessarily limited due to the 
resources available for its development 
and the practical need to bound the effort 
so that it could be completed in a reason-
able amount of time. 

Several space types and issues are not 
covered, although the Guide does attempt 
to address their interactions with the rest 
of the building and other systems. These 
include commercial kitchens, medical 
procedure rooms, natatoriums, cold 
buildings such as cold storage facilities 
and ice arenas, and laboratory, residential, 
and industrial spaces.

Content and Organization of the Guide
While building owners and building 

professionals recognize the importance 
of IAQ, they do not always appreciate 
how routine design and construction 
decisions can result in IAQ problems. 
The content of the Guide is informed 
by the IAQ problems that have been oc-
curring in commercial and institutional 
buildings for several decades and the 
authors’ experience in investigating, 
resolving and avoiding these problems. 
These problems relate to issues in sev-
eral major categories, which are used 
to organize the information contained 
in the guide. 

IAQ not considered during design 
and construction. Many IAQ problems 
occur because IAQ was not considered 
at the beginning of the design process. 
Basic design decisions related to site 
selection, building orientation, loca-
tion of outdoor air intakes and how 
the building will be heated, cooled 
and ventilated are critical to good 
IAQ. Efforts to achieve high levels of 
building performance without diligent 
consideration of IAQ at the beginning 

of the design process can lead to IAQ 
problems and represent missed oppor-
tunities to ensure good IAQ. 

Lack of commissioning. While a 
good design is critical to providing good 
IAQ, improper installation can seriously 
compromise it. Therefore, a key fac-

tor in achieving good IAQ is a serious 
commitment to comprehensive commis-
sioning that starts in the design phase 
and continues well into occupancy. This 
effort should include a focus on commis-
sioning systems and assemblies critical 
to good IAQ. 
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Moisture in building assemblies. Many notable cases of 
IAQ problems have been associated with excessive moisture 
in building assemblies, particularly in the building envelope. 
Such situations can lead to mold growth 
that can be difficult to fix without major 
renovation efforts and costs. Moisture 
problems arise for a variety of reasons, 
including roof leaks; rain penetration 
through leaky windows; envelope design 
and construction defects, such as low 
permeability wall coverings in hot and 
humid climates; and poor building pres-
sure control. These problems are largely 
avoidable, but require an understanding 
of building moisture movement and attention to detail in 
envelope design and construction and in mechanical system 
selection, installation and operation.

Poor outdoor air quality. The traditional means of dealing 
with IAQ is through ventilation with outdoor air, but this ap-
proach assumes that the outdoor air is cleaner than the indoor 

air. In many locations and for many con-
taminants, this is not the case, and insuf-
ficiently treated ventilation air can actually 
make IAQ worse. Poor outdoor air quality 
includes regionally elevated outdoor con-
taminant levels, as well as local sources 
such as motor vehicle exhaust from nearby 
roadways and contaminants generated 
by activities in adjacent buildings. Some 
green building programs recommend 
across-the-board increases in ventilation 

rates, but such recommendations may be counterproductive in 
areas with poor outdoor air quality unless accompanied by ap-
propriate and effective increases in filtration and air cleaning. 

The new IAQ Guide represents a major step forward in achieving good IAQ by 

presenting comprehensive and practical guidance for building professionals. 

How to Get the Guide
The Indoor Air Quality Guide (sum-
mary guidance book and detailed 
guidance CD) is available for $29 
($29 Member). A pdf file of only 
the summary guidance book may 
be downloaded for free. Visit www.
ashrae.org/iaq.
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Moisture and dirt in ventilation systems. Dirt accumulation 
in ventilation systems, combined with poor management of 
water, can lead to biological growth and serious IAQ problems. 
These conditions generally result from inadequate levels of par-
ticle filtration, poor filter maintenance, and problems with cool-
ing coil condensate, humidifiers or other sources of moisture. 

Indoor contaminant sources. Many IAQ problems are as-
sociated with indoor contaminant sources that are unusually 
strong or for some other reason cannot be handled by typical 
or code-compliant levels of outdoor air ventilation. Many 
contaminants are released by normal building materials and 
furnishings, especially when new, and also by materials and 
substances brought into the building during occupancy. Un-
usual, unexpected or high contaminant emissions from indoor 
sources are associated with many IAQ problems, and the guide 
addresses the issues of material selection, cleaning and other 
indoor source concerns.

Contaminants from indoor equipment and activities. 
The wide range of occupancies and activities in commercial 
and institutional buildings can generate a variety of pollutants. 
Many IAQ problems can be avoided through proper equipment 
operation, adequate exhaust ventilation and careful choices of 
materials used in these activities. 

Inadequate ventilation rates. While building codes 
and standards have addressed outdoor air ventilation for 
decades, many buildings and spaces are poorly ventilated, 
which increases the likelihood of IAQ problems. Reasons 
for inadequate ventilation may include: lack of compliance 
with applicable codes and standards; installation or mainte-
nance problems that lead to the design ventilation rate not 
being achieved in practice; and, space use changes without 
an assessment of the need to modify ventilation rates. Also, 
system level outdoor air intake rates may be adequate, but air-
distribution problems can lead to certain areas in the building 
being poorly ventilated. 

Ineffective filtration and air cleaning. Filtration and air 
cleaning are effective means of controlling many indoor air 
pollutants, particularly those associated with poor outdoor air 
quality. Air filtration or air cleaning can provide an important 
adjunct to, and in some cases a partial substitute for, outdoor air 
ventilation. The guide provides a detailed treatment of filtration 
and air cleaning alternatives which, when properly administered 
and maintained, can improve IAQ and energy performance.

Based on these common categories of IAQ problems and 
proven approaches to avoid them, the guide is organized around 
these eight objectives:
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1. Manage the Design and Construction Process to Achieve 
Good IAQ;

2. Control Moisture in Building Assemblies;
3. Limit Entry of Outdoor Contaminants;
4. Control Moisture and Contaminants Related to Mechani-

cal Systems;
5. Limit Contaminants from Indoor Sources;
6. Capture and Exhaust Contaminants from Building Equip-

ment and Activities;
7. Reduce Contaminant Concentrations through Ventilation, 

Filtration, and Air Cleaning; and
8. Apply More Advanced Ventilation Approaches.

Each of these eight sections contains strategies intended to 
achieve the objective, with a total of 40 strategies presented 
in the Guide. 

One of the key features to emerge from the focus group 
input was an emphasis on succinct and richly illustrated 
material. The guide contains hundreds of drawings, photos 
and case studies that convey key points quickly to busy pro-
fessionals. Another outcome of the focus group discussion 
was the division of the Guide into a summary document 
that can serve as a reference during conceptual design, and 
a companion CD with extensive additional information that 
can be used in later project phases. The summary guidance 
is available as a pdf file for free download at www.ashrae.
org/iaq. The detailed design and construction guidance on 
the CD is available at a reduced price during the first year 
of distribution.

Conclusions
The new IAQ Guide represents a major step forward in 

achieving good IAQ by presenting comprehensive and practical 
guidance for building professionals. Hopefully it will contribute 
to improved IAQ for many years into the future, beginning by 
having a major impact on today’s efforts to promote sustain-
able buildings.

References
1. EPA and NIOSH. 1991. Introduction to Indoor Air Quality. A 

Reference Manual. EPA/400/3-91/003, U.S. Environmental Protection 
Agency, U.S. Public Health Service, National Environmental Health 
Association.

2. SMACNA. 2007. ANSI/SMACNA 008-2008, IAQ Guidelines 
for Occupied Buildings Under Construction. Sheet Metal and Air 
Conditioning Contractors’ National Association.

Andrew Persily, Ph.D., is group leader, Building and Fire 
Research Laboratory, National Institute of Standards and 
Technology, Gaithersburg, Md. Martha Hewett is director of 
research, Center for Energy and Environment, Minneapolis.

Advertisement formerly in this space.




