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ABSTRACT

The intent of the International Residential Code (IRC) regarding enclosed attic spaces is
to provide an effective system that is balanced and cross-ventilated to minimize moisture
and heat buildup in unconditioned attic spaces and to reduce energy consumption and cool-
ing costs for the residential building. However, the objective is compromised by ambiguous
code language that leaves interpretation to local code officials, yields ventilation decisions
to contractors and not designers, and ultimately contradicts sound engineering judgment.
The presentation will address discrepancies between the IRC and IBC and illustrate current
IRC implications on attic ventilation design and installation with a case study.
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INTRODUCTION
Attic ventilation is common practice and

has been incorporated into residential
building design for over 60 years. While
both vented and unvented roof assemblies
are allowed by model building codes, vented
roof designs have the advantage of a long,
proven, successful performance history.
However, with the increasing complexity of
roof designs, vented roof assemblies have
become much more difficult to construct in
comparison to unvented roof assemblies,
resulting in mounting problems in vented
designs and increased popularity of unvent-
ed designs. For the purposes of this paper,
the focus is exclusively on the performance
of vented attic designs.

When designed and installed correctly,
vented roof designs can be used successful-
ly in all North American hygrothermal cli-
mate zones. The rationale for ventilating
unconditioned attic spaces varies, depend-
ing on the climate zone, but in all cases
aims to limit premature deterioration of
building components. The primary purpose
of attic ventilation in cold climates is to
remove moisture originating from the condi-
tioned spaces in order to prevent condensa-
tion and decay of roof framing and decking
and minimize ice dams. The prime motiva-
tion for attic ventilation in hot climates is to
minimize moisture and solar heat buildup
in the attic spaces, thereby reducing heat
gain, energy consumption, and cooling
costs for the building.

The International Residential Code (IRC)
and International Building Code (IBC)
include requirements for attic ventilation,
which intend to provide an effective ventila-
tion system that is balanced and cross-ven-
tilated. However, the intent is compromised
by insufficient and ambiguous code lan-
guage that leaves interpretation, jurisdic-
tion, and enforcement to local code officials.
Moreover, language in the IRC deviates from
balanced system requirements found in the
IBC, further impairing effective ventilation
design and ultimately contradicting sound
engineering judgment. Industry profession-
als, International Code Council (ICC) offi-
cials, and building owners should be made
aware of these flaws in the IRC and IBC and

how they, along with complex roof designs,
can negatively influence attic ventilation
design and installation.

HISTORY AND BACKGROUND
The basis of attic ventilation require-

ments found in the IRC and IBC can be
traced back to research and code literature
published in the 1930s and 1940s.

Larry V. Teesdale, in 1937,1 was one of
the first researchers to present the case for
attic ventilation to help reduce indoor
humidity and condensation in cold cli-
mates. Recognizing the need for a designed
attic ventilation system, the Federal
Housing Administration first published
attic ventilation requirements in 1942.2 The
first requirements were to provide 1 sq ft of
ventilation for every 300 sq ft of attic floor
space (1/300). The genesis for this ratio
appears to be loosely based upon the
research by Tyler S. Rogers (1938)3 and
Frank B. Rowley et al. (1939)4 for condensa-
tion control within the attic during cold
weather. The research was performed due
to the observation of frost on the underside
of the roof deck sheathing during the winter
on facilities in Minnesota.

The Building Officials and Code
Administrators International, Inc. (BOCA)
adopted language in 19485 that reads, “All
attic spaces and unoccupied spaces
between roofs and top floor ceilings shall be
ventilated by not less than two (2) opposite
louvers or vents with a total clear area of
opening not less than one-third (1/3) of one
(1) percent of the horizontally projected roof
area.” BOCA promulgated the building code
through the mid- to late 1990s, until the
International Code Council issued the 2000
IRC. The BOCA National Building Code
through 19946 read, in part:

The net free-ventilating area shall be
not less than 1 to 150 of the area of
the space ventilated except that the
area may be 1 to 300, provided at
least 50 percent of the required ven-
tilating area is provided by ventila-
tors located in the upper portion of
the space to be ventilated.

Code Change No. R82-94 revised the
wording to read “the area is permitted to be
1 to 300, provided at least 50 percent, and
not more than 80 percent, of the required
ventilating area is provided by ventilators.”
The reasoning was that the wording “would
allow 100 percent of the required ventilation
area to be in the upper portion of the attic.
The purpose of the reduction in ventilating
area [at the upper portion], however, is to
address cross ventilation between the high
and low portions of the attic.”

The International Code Council adopted
the language of the 1995 edition of the
BOCA building code into the 2000 Edition
of the International Residential Code and it
is incorporated in the 2009 IRC.7 The 2009
IBC,8 Section 1203.2, does not have this
particular exception and instead reads,
“The net free ventilating area shall not be
less than 1/300 of the area of the space
ventilated, with 50 percent of the required
ventilating area provided by ventilators.”

Multiple studies have also been per-
formed on the effects of ventilation on attic
temperature by monitored comparison of
unvented and properly vented attic spaces.
Several researchers have indicated that the
average difference in temperature between
the ambient temperature and a properly
vented attic is in the range of 25ºF. For
example, in 1992, William B. Rose present-
ed findings9 from a study he performed
showing a maximum difference in air tem-
perature of 28ºF between vented and
unvented attic spaces. It should be noted
that there remains some debate on the
degree of impact that ventilation has on
attic temperature due to the existence of
similar studies with less-extreme results.

Studies have also been performed on
the effects of attic ventilation on interior
comfort levels. Inadequate attic ventilation
can be detrimental to interior comfort levels
because heat gain in the ceiling and duct-
work increases the supply air temperature.
Increases in the supply air temperature can
result in inadequate mixing of supply air
and room air and significant variation of
room air temperatures at various levels.
This lowers the elevation of the stagnant air
layer in the living spaces and ultimately
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affects occupant comfort.
In the mid 1950s, research was per-

formed by J. R. Wright et al10 on the perfor-
mance of air conditioning systems on an
occupied house in Illinois. Many different
aspects of the subject house were evaluat-
ed, including temperature gain through the
ceiling, temperature gain of the duct work,
natural ventilation with gable and soffit
vents, and forced attic ventilation at various
ventilation rates. The total net free ventilat-
ing area (NFVA) was 3.59 sq ft, which repre-
sented a ratio of 1/290, while the total
NFVA of the soffit was 3.13 sq ft. The
research found that increasing the attic
ventilation rate (cfm/sf) resulted in a signif-
icant decrease in the attic temperature, as
shown on Figure 1. Additionally, the
decrease in attic temperature resulted in a
decrease in the heat gain and temperature
in the ceiling and ductwork, increasing
comfort levels in the living space.

2009 IRC: IMPLICATIONS AND
SHORTCOMINGS

For a fair analysis and critique of the
IRC and IBC, it should be determined what
the current code states, what it means, and
why it is a problem. Excerpts from the 2009
IRC and 2009 IBC are included in order to
interpret and recognize potential problems
with the IRC and IBC and identify devia-
tions between the two codes. While most
jurisdictions have promulgated code based

on the 2006 IRC, there is little difference
with regard to attic ventilation requirements
from the 2009 IRC. Hence, the code lan-
guage from the most-current available ver-
sions of the International Residential Code
was used for examination of the IRC’s and
IBC’s potential implications and shortcom-
ings in attic ventilation.

Definitions
Section R102.4 of the 2009 IRC reads as

follows:

R102.4 Referenced codes and
standards. The codes and stan-
dards referenced in this code shall
be considered part of the require-
ments of this code to the prescribed
extent of each such reference.
Where differences occur between
provisions of this code and refer-
enced codes and standards, the pro-
visions of this code shall apply.

Exception: Where enforcement of a
code provision would violate the
conditions of the listing of the equip-
ment or appliance, the conditions of
the listing and manufacturer’s
instructions shall apply.

Chapter 2, Definitions of the 2009 IRC,
defines equipment as follows:

Equipment. All piping, ducts,
vents, control devices, and
other components of systems
other than appliances that are
permanently installed and inte-
grated to provide control of
environmental conditions for
buildings. This definition shall
also include other systems
specifically regulated in this
code.

Under Section R102.4’s excep-
tion, manufacturers’ installation
requirements appear to overrule
code provisions in instances where
they conflict with one another.
Based upon the definition of
“equipment,” the soffit vents and
ridge vents should be classified as
equipment because they do provide
control of the environmental condi-
tions of the attic and, therefore, the
environmental conditions of the liv-
ing space. Hence, R102.4’s excep-
tion indicates manufacturers’

requirements for roofing products and attic
vent equipment would have authority over
the installation and design of an attic venti-
lation system.

Cross Ventilation
Section R806.1 of the 2009 IRC reads as

follows:

R806.1 Ventilation required.
Enclosed attics and enclosed rafter
spaces formed where ceilings are
applied directly to the underside of
roof rafters shall have cross ventila-
tion for each separate space by ven-
tilating openings protected against
the entrance of rain or snow.
Ventilation openings shall have a
least dimension of 1/16 in (1.6 mm)
minimum and ¼ in (6.4 mm) maxi-
mum.

The term “cross ventilation” is not
defined within the Code in Section R806.1.
Chris Holland of the Chicago office of ICC
has stated, “What is meant by the term is
that there should be a free flow of air
through the attic space. This can be
achieved when outside air is drawn into the
attic through the eave or cornice vents and
exits through the ridge or gable vents.”

While this section of the code addresses
size requirements for ventilation openings
and specifies cross ventilation, it does not
address several key design components that
can substantially impact their effectiveness,
including soffit vent placement and spacing
and the ventilation of contiguous spaces.
Soffit vents should be uniformly spaced at
the eaves to ventilate the entire roof deck in
order to provide balanced cross ventilation.
All contiguous spaces, separate areas creat-
ed by unique roof design features, should
be ventilated and not isolated from the free
flow of air.

Vent Clearance
Section R806.3 of the 2009 IRC reads as

follows:

R806.3 Vent and insulation clear-
ance. Where eave or cornice vents
are installed, insulation shall not
block the free flow of air. A minimum
of a 1-inch (25-mm) space shall be
provided between the insulation and
the roof sheathing and at the loca-
tion of the vent.

Although this section of the code speci-

Figure 1 – Relation between maximum attic air
temperature and maximum outdoor air
temperature at various attic ventilation rates.
Original chart from J.R. Wright, D.R.
Bahnfleth, and E.J. Brown, “Comparative
Performance of Year-Around Systems Used in
Air Conditioning Research Residence No. 2,”
University of Illinois Engineering Experiment
Station Bulletin No. 465, 1963, Figure 28.
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fies the clearance of ventilation openings
and holding back insulation, it does not
address proper baffle installation, which is
critical in providing a free flow of air from
the eave to the upper ventilators. Baffles
should be properly installed in between
rafters near the eave area to maintain a
path for the free flow of air and should not
be obstructed by insulation.

CONTRAST OF THE 2009 IRC AND
2009 IBC

Section R806.2 of the 2009 IRC reads as
follows:

R806.2 Minimum Area. The total
net-free ventilating area shall not be
less than 1/150 of the area of the
space ventilated, except that reduc-
tion of the total area to 1/300 is per-
mitted provided at least 50 percent
and not more than 80 percent of the
required ventilating area is provided
by ventilators located in the upper
portion of the space to be ventilated
at least 3 ft (914 mm) above the eave
or cornice vents, with the balance of
the required ventilation provided by
eave or cornice vents. As an alterna-
tive, the net free cross-ventilation
area may be reduced to 1/300 when
a Class I or II vapor barrier is
installed on the warm-in-winter side
of the ceiling.

Section 1203.2 of the 2009 IBC reads as
follows:

R1203.2 Attic Spaces. Enclosed
attics and enclosed rafter spaces
formed where ceilings are applied
directly to the underside of roof
framing members shall have cross
ventilation for each separate space
by ventilating openings protected
against the entrance of rain and
snow. Blocking and bridging shall
be arranged so as not to interfere
with the movement of air. A mini-
mum of 1 in (25 mm) of airspace
shall be provided between the insu-
lation and the roof sheathing. The
net-free ventilating area shall not be
less than 1/300 of the area of the
space ventilated, with 50 percent of
the required ventilating area provid-
ed by ventilators located in the
upper portion of the space to be ven-
tilated at least 3 ft (914 mm) above
eave or cornice vents with the bal-

ance of the required ventilation pro-
vided by eave or cornice vents.

The 2009 IBC differs from the 2009 IRC
in the following ways:

• IBC does not require a total net-free
ventilating area (NFVA) of 1/150,

• IBC does not have a reduction for
vapor barriers, and

• IBC does not have the exception of
“at least 50 percent and not more
than 80 percent of the required ven-
tilating area is provided by ventila-
tors located in the upper portion to
be ventilated.”

Although the 2009 editions of the IRC
and IBC appear to be very similar, the key
differences between them are the NFVA
requirements and the percentage of ventila-
tion that is allowed to be in the upper part
of the roof system, which significantly
impacts the amount of ventilation by natur-
al convection in the attic space.

NET FREE VENTILATING AREA
Sound engineering judgment would

suggest that you can only exhaust as much
air as the amount of air intake.

Assuming the code maximum and air
movement solely by natural convection, if
80% of the ventilating area is provided by a
ridge vent, and 20% is provided by soffit
vents, then the effective ventilating area
would be limited by the soffit vents and
would result in 20% intake plus 20%
exhaust, totaling 40% of the total NFVA.
The only way to use 100% of the NFVA is to

balance the system and provide 50% of the
ventilating area at both the ridge vents and
soffit vents. While it is acknowledged that
wind forces may increase the effective ven-
tilating area through the system, they can-
not be assumed to be present in all climate
zones at all times and, therefore, cannot be
included in the calculation of the NFVA. The
amount of effective NFVA should be suffi-
cient to provide ventilation by air movement
through natural convection alone.

Figure 2 illustrates how increasing the
percentage of ventilation at the upper roof
areas, resulting in an unbalanced ventila-
tion system, can reduce the effective NFVA
of the attic ventilation system, assuming an
initial effective NFVA of 1885 s.f. at a 1/150
ventilation rate. The graph compares the
effective NFVA of ventilation rates 1/150
and 1/300 as the ventilation system
becomes more unbalanced in favor of the
upper roof areas.

For further clarification on the code lan-
guage, Chris Holland, with the ICC, was
consulted. Holland stated, “The eave or cor-
nice vents must be greater than or equal to
the area of the ridge or gable vents.”
However, the ICC’s response brings up the
following question: If the ICC recognizes the
need for a greater amount of ventilation at
the eave and cornice vents, then why does
the code only allow for a greater percentage
of ventilating area at the ridge or gable
vents?

By allowing a greater percentage of ven-
tilating area at the upper ventilators, one
significantly limits the amount of effective
ventilating area of the roof design. Hence,

Figure 2 – Impact of unbalanced ventilation rates on effective NFVA.
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the limiting factor in the effective ventilating
area would be the lesser of the soffit, ridge,
or baffle ventilating area.

Additionally, between the 2006 and the
2009 IBC, the total NFVA was changed from
1/150 to 1/300 of the area of the space to
be ventilated. However, both the National
Roofing Contractors Association (NRCA)11

and Asphalt Roofing Manufacturers
Association (ARMA)12 have issued industry
standards for attic ventilation and roofing
that require a greater amount of NFVA.
These organizations have stated that the
minimum free-flow ventilation area should
be equal to 1 sq ft per 150 sq ft of attic floor
area (1/150) and must be designed and
properly installed to provide proper ventila-
tion. Both organizations suggest that the
amount of attic ventilation be balanced
between the eave and ridge.

Manufacturers’ Requirements
Section R905.1 of the 2009 IRC reads as

follows:

R905.1 Roof covering application.
Roof coverings shall be applied in
accordance with the applicable pro-
visions of this section and the man-
ufacturers’ installation instructions.

This section of the 2009 IRC states that
roof materials must be installed per manu-
facturers’ requirements, and most asphalt
shingle manufacturers state that the attic
ventilation must be balanced. CertainTeed
states in its Ventilation Standards and
Systems in its Applicator’s Manual, “It’s crit-
ical that this airflow is distributed uniform-
ly. That means intake and exhaust vents
must be balanced – for both position and
airflow capacities. Otherwise, ‘hot spots’
can develop under roof sheathing, drastical-
ly reducing the efficiency and effectiveness
of whatever ventilation is installed.”

CertainTeed Shingle Applicator’s Manual
states in Chapter 7, “When in-and-out ven-
tilation cannot be equally balanced,
research indicates that it is better to have
somewhat more ventilation at the lower part
of the roof.”

Furthermore, GAF, manufacturer of
Cobra® Exhaust Vent rolled ridge vent,
clearly states in its product’s literature, “For
proper ventilation, the amount of undereave
ventilation must equal the amount of venti-
lation at the ridge. Note: In no case should
the amount of exhaust ventilation exceed
the amount of intake ventilation.”

Additionally, most shingle manufactur-

ers and some attic ventilation system man-
ufacturers recommend that the NFVA
should be 1/150.\, since the 1/300 ratio
equates to less than ½ inch of vent area per
sq ft of attic space, which is barely enough
to create airflow, and that “this standard
assumes a proper balance of exhaust and
intake venting. Unfortunately, it’s probably
safer to assume that assumption rarely
holds true.” Several attic ventilation sys-
tems manufacturers state, “In no case
should the amount of exhaust ventilation
exceed the amount of intake ventilation.”

Code Adaptations Based on Climate
Zone

In Section R806.4 of the 2009 IRC,
requirements for unvented attic assemblies
are outlined. Section R806.4 offers specific
requirements based on the air permeability
of the selected insulation and the climate
zone. A vapor retarder is only required on
the underside of the insulation for Climate
Zones 5 through 8. Unlike unvented attic
assemblies, the vented attic assemblies
code language does not tailor its require-
ments for different climate zones. In fact,
the vented attic design commentary found
in 2009 IRC Code and Commentary edition
solely addresses cold-climate issues. The
commentary only recognizes interior
sources of water vapor and vapor drives to
the exterior, of which the opposite condi-
tions are present for hot and humid cli-
mates.

Also, the commentary on the Code only
references condensation of vapor on build-
ing components. While this is applicable to
areas with an average daily winter tempera-
ture below 25ºF (approximately Zones 5-8),
the Code does
allow for the
reduction of
the total NFVA
to 1 to 300, if
an interior
vapor retarder
is installed at
the winter-
warm side of
the ceiling. The
installation of a
vapor retarder
on the interior
is generally not
recommended
for hot and
humid cli-
mates, due to
the potential

for condensation from the vapor drive into
the interior. Hence, the 1 to 300 ratio seems
to be applicable to condensation and the
reduction should only be considered if a
vapor retarder is installed.

Code Interpretation
While ICC officials write the code lan-

guage, it is up to the local code official to
read, interpret, and enforce how the code is
implemented. In situations where the lan-
guage or intent of the code is unclear, local
code officials will have the jurisdiction to
provide clarification and decide on the
code’s rationale and enforcement. In
essence, local code officials may be forced to
make decisions on subject matter on which
they may or may not have been properly
informed. This can potentially have detri-
mental effects on building performance
because local code officials may not fully
understand the situation and the ramifica-
tions of their actions.

CASE STUDY: TOWNHOUSES, UNITS
#7 AND #25
Background

The following case study centers on an
investigation of two townhouses, units #7
(Figure 3) and #25 located in Bluffton,
South Carolina. The case study is present-
ed to illustrate how the IRC and its inter-
pretation can negatively affect attic ventila-
tion design, installation, and operation.

The townhouses were designed and con-
structed in 2004 under the 2000 IRC, which
was the current building code at the time of
construction. The residences are one-story,
wood-framed, attic-ventilated townhouses
with stucco and/or exterior insulation fin-

Figure 3 – Townhouse unit #7 in Bluffton, South Carolina.
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ish system (EIFS). The main roof is com-
posed of 2x4 wood trusses with approxi-
mately 5/12 pitch and “overbuild” roof
trusses that are 7/12 pitch. The roof system
consists of CertainTeed Landmark 30 archi-
tectural shingles, GAF Materials
Corporation Cobra® Exhaust Vent rolled
ridge vent, and Lomanco, Inc., Model C616
soffit vents.

One resident, hereafter referred to as

the homeowner,
owns the resi-
dences at units #7
and #25. Prior to
December 5, 2005,
the homeowner
raised concerns
regarding elevated
temperatures expe-
rienced within the
units, garages, and
in the attics. These
concerns were
based upon having
to significantly
reduce the thermo-
stat set-point in
order to reach a
comfortable tem-
perature within

bedroom #2 in unit #7 and bedroom #2 and
master bedroom in unit #25.

An investigation was conducted on the
units to determine the condition of the
existing roof/attic assembly; the probable
cause or causes of failures experienced, if
any; compliance of the existing assembly
with appropriate contract documents; and
the corrective actions required to make the
existing system effective or to provide an

effective system.

Observations
During the

inspection, several
observations of the
units indicated
ineffective attic
ventilation:
• The greatest

observed temperature differential
between the ambient temperature
and attic spaces in units #7 and #25
was 42ºF when the ambient temper-
atures were 96ºF and the attic tem-
peratures were 138ºF (Figure 4). Per
the homeowner, attic temperatures
of 138ºF were a common occurrence
during the summer months and
were exceeded on many days.

• Insulation was missing over the
front and rear porches, allowing
heat transfer between the attic and
exterior.

• The overbuild roof trusses for the
decorative gable roofs were installed
on top of the OSB roof decking
(Figure 5), which was typically
installed on top of the main roof
trusses from eave to ridge, and
therefore were effectively isolated
and unventilated.

• Ridge vents were located at multiple
ridges and within 3 ft below the
higher ridge vent, allowing the venti-
lation system to potentially short-
circuit and reduce its effectiveness.

• Soffit vents were not installed con-
sistently around the perimeter of the
building, including the rear porches
(Figure 6), master bedroom bay win-
dows, and garage eaves, thereby
indicating an unbalanced system.

• Polystyrene insulation baffles
(Figure 7) were either not present,
obstructed by insulation, not
secured to the bottom of the roof
deck, and/or butted against the
back of the fascia board, forcing hot
air to build up within the eave area

Figure 4 – Attic temperature recorded in unit #7 during
investigation.

Figure 5 – Decorative gable roofs were installed over
the main OSB roof decking in unit #7 attic and
isolated from ventilation.

Figure 6 – No vents were present at the
soffit at the rear porch of unit #7.
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and spill into the baffle at a lower
elevation, with minimal assistance
from the wind or gravity. Further-
more, all polystyrene insulation baf-
fles were less than half the width of
the roof truss spacing. All of these
installation deficiencies significantly
reduce the NFVA and effectiveness
of the ventilation system.

Ventilation Calculations
The manufacturer’s published values

for the NFVA for the ridge vent, soffit vent,
and baffle vents were utilized in calculating
the existing ventilation. Ridge vent manu-
facturer-published values for the ridge ven-
tilation are 14.1 sq in per linear foot for
gun-nailed installation and 16.9 sq in per
linear foot of ridge vent for hand-nailed
installation. Since the installation was not
observed, the most conservative ap-proach
was used and the gun-nailed installation

was assumed. (See
Tables 1 and 2.)

Case Study
Conclusions

After thorough
review of design
and construction
documents, existing
conditions, and per-
formance of ventila-
tion calculations,
the following core
conclusions were
made regarding the
attic ventilation
design and installa-
tion in units #7 and
#25:
• The extreme
attic temperatures

observed increased heat gain in the
ceiling and HVAC ductwork, which
typically ran through the attic
spaces, leading to higher latent loads
and higher supply air temperatures.
The heat transferred from the attic
space to the living spaces below
increased occupant discomfort and
energy costs for the homeowner.

• Based on the ventilation calcula-
tions, the installed ventilation sys-
tem in unit #7 does not meet the
code requirements and violates
Section R806.2 with over 80% of the
required ventilating area provided
by ventilators located at or near the
ridge when compared to the limiting
effects of the baffle vents.

• Per the ventilation calculations, the
installed ventilation system in unit
#25 narrowly meets the code
requirements outlined in Section

R806.2 with just under 80% of the
required ventilating area provided
by ventilators located at or near the
ridge.

• When the limiting effects of the baf-
fle vents are excluded, both unit #7
and unit #25 appear to be well with-
in the ventilation requirements in
accordance with R806.2 with
approximately 64-66% of NFVA at
the ridge.

• Although unit #25 meets the IRC
requirements, the elevated tempera-
tures in the unit, garage, and attic
space indicate that the attic ventila-
tion system is not operating effec-
tively.

• Per the vent clearance requirements
in Section R806.1, installation of the
overbuild trusses on top of the deck
sheathing is a code violation and
has further reduced the effective-
ness of the attic ventilation system.

• There were several underlying
design and application issues with
the observed attic ventilation system
that contributed to the attic ventila-
tion system’s poor performance and
violated other aspects of the code.
However, deficient code language
and provisions permitted by the IRC
have primarily contributed to the
creation of an unbalanced, ineffec-
tive ventilation system that in no
way meets the original intent of the
code. The IRC allows an unbalanced
attic ventilation system, as observed
in unit #25, which significantly
reduces the effective NFVA. The IRC
does not address common applica-
tion issues such as soffit vent place-
ment and spacing, ventilation of
contiguous spaces, and baffle design

Figure 7 – Installed insulation baffles were less than half
the width of the roof truss spacing and not secured to the
bottom of the roof deck in unit #25.

Table 1 Table 2
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and installation, which are critical to
the performance of the attic ventila-
tion system. Furthermore, the IRC
does not require attic ventilation to
be a designed system.

• Several roofing and attic ventilation
products were not installed per their
original manufacturer’s installation
requirements, including the poly-
styrene insulation baffle vents,
asphalt shingles, and the ridge
vents. Since “attic ventilation” is a
system that provides control of envi-
ronmental conditions, and its com-
ponents are equipment, a violation
of manufacturer’s installation
requirements can also be considered
a code violation per R905.1 and the
definition of “Equipment” in Chapter
2. However, the IRC does not require
the recognition of attic ventilation
components as equipment.

RECOMMENDATIONS
Based on close examination of the IRC

and IBC attic ventilation language and pro-
ject experience observing the effects of the
current IRC on attic ventilation design and
performance, the following revisions, clarifi-
cations, and amendments to the IRC and
IBC are recommended:

Revisions
• The area requirements for ventila-

tors in the IRC should be modified to
emulate language in the IBC requir-
ing equally balanced (50%) ventila-
tion at the lower intake vents and
the upper exhaust vents.
Specifically, the exception permit-
ting a reduction of the total NFVA to
1/300 on the provision that “at least
50 percent and not more than 80
percent of the required ventilating
area is provided by ventilators locat-
ed in the upper portion of the
space,” which encourages unbal-
anced attic ventilation, should be
removed.

• The minimum ventilation area
requirements in the IRC, as well as
the IBC (due to recent changes),
should be revised to accommodate
the needs of different climate zones.
The IRC and IBC should be revised
to require a minimum total net free
ventilating area of 1/150 for hot and
humid climates and allow a 1/300
ventilation rate for cold climates
with the inclusion of a vapor

retarder at the warm-in-winter side
of the ceiling.

Clarifications
• The ventilation area requirements in

the IRC and IBC should more clear-
ly specify that intake air at the eave
and cornice vents should always be
equal or greater than exhaust air at
ridge and gable vents.

• IRC and IBC definitions of
“Equipment” should be clarified to
prevent misinterpretations by local
code officials, contractors, and
designers. The IRC and IBC should
specifically identify attic ventilation
components, such as soffit vents,
ridge vents, and insulation baffles,
as equipment because they do pro-
vide control of the environmental
conditions of the attic and therefore
the environmental conditions of the
living space.

Amendments
• The IRC and IBC should include lan-

guage that specifies that attic venti-
lation should be a designed system.
Ventilation calculations should be
performed in conjunction with the
design of other building systems and
incorporated into the design docu-
ments, since providing a properly
functioning attic ventilation system
may impact the aesthetics and other
assemblies of the building. The IRC
and IBC should require that the
attic ventilation system be designed
by someone knowledgeable about
the principles of attic ventilation,
such as a Registered Roof
Consultant.

• The NFVA requirements in the IRC
and IBC should be expanded to
include the following: The NFVA of
the soffit vents should be equal to or
greater than the ridge NFVA; the
number of baffles should be suffi-
cient to have a NFVA greater than or
equal to the soffit vent area.

• The IRC and IBC ventilation require-
ments should address soffit vent
placement and spacing and the ven-
tilation of contiguous spaces.

CONCLUSION
Vented attic designs can be used suc-

cessfully in all hygrothermal climate zones;
however, they must be designed and
installed correctly. A building’s attic ventila-

tion system should be treated as an essen-
tial building component designed by knowl-
edgeable industry experts and profession-
als. Accordingly, model building codes must
be written to promote effective attic ventila-
tion. Attic ventilation requirements in the
IRC and IBC should be revised to realize
their original intent of providing effective
ventilation systems that are balanced and
cross-ventilated. Attic ventilation require-
ments should also be modified to address
the specific needs of hot and cold climates.
An attic ventilation system designed and
installed per its climate requirements offers
immediate benefits of both reducing tem-
perature differentials between the attic and
the outside air temperatures and accumu-
lation of moisture in attic spaces and holds
long-term environmental benefits of pro-
moting durability and reducing energy con-
sumption and costs in buildings.
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