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Ventilation for low- and steep-slope roofs

Code requirements
Residential vs. Commercial

International Building Code, 2012 Edition

the area of the space ventilated.
Exceptions:
[continued...]
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Chapter 12-Interior Environment; Section 1203-Ventilation

1203.2 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 ventilation 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. An airspace of
not less than 1 inch (25 mm) shall be provided between the insulation and the
roof sheathing. The net free ventilating area shall not be less than 1/150th of

2015 CRCA Tradeshow & Seminars

January 23, 2015



Ventilation for low- and steep-slope roofs January 23, 2015

Exceptions:

1. The net free cross-ventilation area shall be permitted to be reduced to
1/300 provided that not less than 50 percent and not more than 80
percent of the required ventilating area provided by ventilators located
in the upper portion of the space to be ventilated at least 3 feet (914
mm) above eave or cornice vents with the balance of the required
ventilation provided by eave or cornice vents.

2. The net free cross-ventilation area shall be permitted to be reduced to
1/300 where a Class | or Il vapor barrier is installed on the warm-in-
winter side of the ceiling.

3. Attic ventilation shall not be required when determined not necessary
by the building official due to atmospheric or climatic conditions.

£ ) ¥ NreA

International Residential Code, 2012 Edition

Chapter 8-Roof-Ceiling Construction; Section R806-Roof Ventilation

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 ventilation for each separate space by ventilating openings
protected against the entrance of rain or snow. Ventilation openings shall
have a least dimension of 1/16 inch (1.6 mm) minimum and 1/4 inch (6.4
mm) maximum. Ventilation openings having a least dimension larger than 1/4
inch (6.4 mm) shall be provided with corrosion-resistant wire cloth screening,
hardware cloth, or similar material with openings having a least dimension of
1/16 inch (1.6 mm) minimum and 1/4 inch (6.4 mm) maximum.

Openings in roof framing members shall conform to the requirements of
Section R802.7. Required ventilation openings shall open directly to the
outside air.
Exception: Attic ventilation shall not be required when determined not
necessary by the code official due to atmospheric or climatic conditions.

£ [continued...] WNRCA
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R806.2 Minimum vent area. The minimum net free ventilating area shall be
1/150 of the area of the vented space.

Exception: The minimum net free ventilation area shall be 1/300 of the
vented space provided one or more of the following conditions are met:

1. In Climate Zones 6, 7 and 8, a Class | or |l vapor retarder is installed on
the warm-in-winter side of the ceiling.

2. At least 40 percent and not more than 50 percent of the required
ventilating area is provided by ventilators located in the upper portion
of the attic or rafter space. Upper ventilators shall be located no more
than 3 feet (914 mm) below the ridge or highest point of the space,
measured vertically, with the balance of the required ventilation
provided by eave or cornice vents. Where the location of wall or roof
framing members conflicts with the installation of upper ventilators,
installation more than 3 feet (914 mm) below the ridge or highest
point of the space shall be permitted.

R806.3 Vent and insulation clearance. 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 location of the vent.

% 7 ¥ NreA

Climate zones
IECC 2012, Section C301 and Sec. R301—Climate Zones

N

Dry (B) Moist (A)

A\

Warm-Humid
Below White Line

Al of Alaska in Zone 7 : 7 2
except for the following

Boroughs in Zone 8:

Bethel Northwest Arctic
Dellingham Southeast Fairbanks
Fairbanks N. Star ~ Wade Hampton
Nome Yukon-Koyukuk
North Slope

Zone 1 includes
Hawaii, Guam,
Puerto Rico,
and the Virgin Islands
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“Balanced” ventilation
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Professional Roofing, Sept. 2014
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Guidelines for attic ventilation

New building code requirements may limit roof system designs
by Mark 5. Graham
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Unvented, conditioned attics

INSULATION

ZA'I'I'IC SPACE
(CONDITIONED SPACE]/

ZCONDITIONED

SPACE/
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International Residential Code, 2012 Edition

Chapter 8-Roof-Ceiling Construction; Section R806-Roof Ventilation

R806.5 Unvented attic and unvented enclosed rafter assemblies. Unvented
attic assemblies (spaces between the ceiling joists of the top story and the
roof rafters) and unvented enclosed rafter assemblies (spaces between
ceilings that are applied directly to the underside of roof framing members/
rafters and the structural roof sheathing at the top of the roof framing
members/rafters) shall be permitted if all the following conditions are met:

1. The unvented attic space is completely contained within the building
thermal envelope.

2. No interior Class | vapor retarders are installed on the ceiling side (attic
floor) of the unvented attic assembly or on the ceiling side of the
unvented enclosed rafter assembly.

3. Where wood shingles or shakes are used, a minimum 1/4- inch (6 mm)
vented air space separates the shingles or shakes and the roofing
underlayment above the structural sheathing.

53 NreA
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4.1n Climate Zones 5, 6, 7 and 8, any air-impermeable insulation shall be a
Class Il vapor retarder, or shall have a Class Il vapor retarder coating or
covering in direct contact with the underside of the insulation.

5. Either Items 5.1, 5.2 or 5.3 shall be met, depending on the air
permeability of the insulation directly under the structural roof
sheathing.

5.1 Air-impermeable insulation only. Insulation shall be applied in
direct contact with the underside of the structural roof sheathing.

5.2 Air-permeable insulation only. In addition to the air-permeable
insulation installed directly below the structural sheathing, rigid
board or sheet insulation shall be installed directly above the
structural roof sheathing as specified in Table R806.5 for
condensation control.

5.3 Air-impermeable and air-permeable insulation. The air-
impermeable insulation shall be applied in direct contact with the
underside of the structural roof sheathing as specified in Table
R806.5 for condensation control. The air-permeable insulation shall
be installed directly under the air-impermeable insulation.

%) ; ¥ NreA
5.4. Where preformed insulation board is used as the air-impermeable
insulation layer, it shall be sealed at the perimeter of each
individual sheet interior surface to form a continuous layer.
TABLE R806.5
INSULATION FOR CONDENSATION CONTROL
CLIMATE ZONE MINIMUM RIGID BOARD ON AIR-IMPERMEABLE
INSULATION R-VALUE®
2B and 3B tile roof only 0 (none required)
1, 2A, 2B, 3A, 3B, 3C R-5
4C R-10
4A, 4B R-15
5 R-20
6 R-25
7 R-30
8 R-35
@ Contributes to but does not supersede the requirements in Section N1103.2.1.
% ) 53 NreA
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Professional Roofing, Oct. 2014
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Unvented, conditioned attics

An alternative approach to attic ventilation

by Mark 5. Graham
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Ice damming

UNDERLAYMENT

ICE DAM

COLD AR

ASPHALT SHINGLES

SNOW

CEILING DAMAGE
DUE TO WATER LEAKAGE

WARM AIR
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Ice damming

Code requirements

IBC 2012:

* For asphalt shingles, roll roofing, slate, metal
shingles, and wood shakes and shingles

« “.history of ice forming along eaves...”
* 24 inches inside exterior wall line

IRC 2012:
e Similar to IBC 2012 except...

* Instead of “...history...”, see IRC 2012, Table
R301.2(1)—Climate and Geographic Design
Criteria

2 FYiNRCA
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Ice damming

The NRCA Roofing Manual
NRCA guidelines:
* For all steep-slope water-shedding roof
systems (including tile and architectural metal
panels)

* Include anytime “...the January mean
temperature is 30 F or less....”

* ASTM D1970 self-adhering underlayment

* Extending upslope a minimum of 24 inches—
measured in the horizontal plane—from the

inside of a building’s exterior wall line
% 53 NreA
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The NRCA Roofing Manual

=

AREAS OF THE U.S, WITH AN AVERAGE JANUARY
TEMPERATURE BELOW 30° F, CONTOURS REPRESENT
U.S. CLIMATE DIVISIONS.

Figure 2-3: Areas of the U.S. with an average January semperarure below 30 F, composise 1981-2012 dara. Map is based on dasa provided by NOAA/ESRL Physical
Sciences Division, Boulder, Colo., from its websise, wun.cde.noaa.gov. Contours represent U.S. Climase Divisions.
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Professional Roofing

November 2014
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Ice damming season

Proper roof system design can prevent leakage following freeze-thaw cycles
by Mark S. Groham
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Vaulted (cathedral) ceilings

Wayne Tobiasson/CRREL research:

* Ventilation has a role in
reducing ice-dam and icicle
formation

* When it is warmer than 22 F,
melted water seldom refreezes
at eaves.

* Size ventilation to keep the
bottomside of the roof deck
below freezing when itis 22 F
outside.

* When itis colder than 22 F, it is
easier to ventilate with outside

air
i NrCA

The NRCA Roofing Manual:

Vaulted (cathedral) ceilings

Pages 220-223:
* Further explanation of concept
* Graphs/curves:

* Roof slope

* Roof system R-value

* Airway height (air space)

* Inlet area (in?)

* Airway length (rafter length)

i NrcA
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3 Roof System Slope 7:12
Room Temperature 70°F

Roof System R-value =15

Inlet Area (in.2 per running ft.)

0IIII§IIII§IIII§IIIIgllllélllléllll

Alrway Helght (In.)

05 1.0 151,7520 25 3.0 35 4.0

m length of 30 feet and an R-value of 15, slope of 7:12

Figure 14: Example calculation for airways 1.75 inches in height with a rafter
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