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Phases of moisture

e Gas phase -- moisture vapor F oo
— Above 212 F

e Liquid phase -- water
—32Fto212F

¢ Solid phase -- frost or ice
— Below 32 F

3
Humidity

The amount of water vapor in the air.

Relative humidity

Relative humidity is defined as the ratio of the
partial pressure of water vapor in a parcel of air
to the saturated vapor pressure of water vapor at
a prescribed temperature.
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. :! Condensation temperature ]
Dew point

The temperature at which the air can now longer
hold all of its water vapor, and some of the water
vapor must condense into liquid water.

At 100% relative humidity, the dew point
temperature and real temperature are the same,
and condensation begins to form.

Psychrometrics

The field of engineering concerned with the
determination of physical and thermodynamic
properties of gas-vapor mixtures.

Derived from the Greek psuchron meaning "cold"
and metron meaning "means of measurement".
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Psychrometric chart

AR

POUND DRY

Warm air can hold more
moisture than cold air

I HUMIDITY RATIO, POUNDS MOISTUR!

90 100 ifo

|\ DRY BULB TEMPERATORE,°F ||

125 130 2
SPECIFIC VOLUME, cuft/Ib Dry Air

135 14.0

Thermodynamics

In physics, the study of energy conversion
between heat and mechanical work, and
subsequently the macroscopic variables such
as temperature, volume and pressure.

Derived from the Greek therme meaning
"heat" and dynamis meaning "power".
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First law of thermodynamics

Energy can be transformed (changed from one form
to another), but cannot be created or destroyed.

Law of conservation of energy

Solid = Liquid - Gas - Liquid - Solid...

Second law of thermodynamics

The entropy of an isolated system which is not
in equilibrium will tend to increase over time,
approaching a maximum value at equilibrium.

Heat - Cold

10
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A practical application...

Is the glass “leaking”?

No... but we are studying
thermodynamics

11
Diffusion
o,
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Diffusion terminology

Permeability: the time rate of vapor

transmission through a flat material of a
unit thickness induced by vapor pressure
difference between two specific surfaces

under specified temperature and humidity.

13

Diffusion terminology

Permeability: the time rate of vapor

transmission through a flat material of a
unit thickness induced by vapor pressure
difference between two specific surfaces

under specified temperature and humidity.

Expressed as “perm-inch” units

14

Winter Technical Session

SMARCA and IIBEC Great Lakes Chapter



Fundamentals of vapor retarders, air barriers and attic ventilation February 10, 2022

Diffusion terminology

Permeance: the time rate of vapor
transmission through a flat material or
construction assembly induced by vapor
pressure difference between two specific
surfaces under specified temperature and
humidity.

Expressed as “perm” units

15

Material® Permeance Permeability
(perm)’' {permeinch)'
Construction materials:
Conerete (1:2:4 mix) 32
Brick ry (4 inches thick) 0.8
Conc block (8 inches thick, cored) 24
¥ ath (34 of aninch thick) 15
F ath n
50
1
Built-up roof membrane (hot appli 0.0
Plywood (14 of an inch thick, Dougl; 07
Plywood (14 of an inch thick, Dougl; 19
Thermal insulation materials:
Air (still) 120
o
2.0-5.8
12
116
277-4.49
03
<10
Plastic and metal folls and films:
Aluminum foil (0.001 inches thick) 0.0
Polyr (0.004 inches thick) 0.08
Polyethylene (0.006 inches thick) 0.06
Building paper, felts, roofing papers:
Saturated and coated roll roofing (65 Ibs./100 ft.%) 0.05
Kraft paper and asphalt laminated, reinforced (6.8 Ibs,/100 ft.%) 03
15-1b. halt felt 10
4.0
05
0.1
es thick) 01"
Roof membranes
Built-up roofing <01
Polymer-modified bitumen <01
EPDM <0.1
Thermoplastic <01
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Vapor retarders

Classification Permeance
Class | vapor retarder 0.1 per or less
Class Il vapor retarder 1.0 perm or less,
and greater than 0.1 perm
Class Ill vapor retarder 10 perm or less,
and greater than 1.0 perm
Permeance determined according to ASTM E96, Test Method A (desiccant method
or dry cup method)

NRCA recommends effective vapor retarders
have perm-ratings of 0.5 or less

17

Continuity is critical.

18
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Air leakage

X
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30 QUARTS OF WATER
OVER A PERIOD OF
ONE MONTH

Note: Compared to % quart by diffusion (~100 X)

19
Air leakage, not vapor diffusion, can
and does cause most of the moisture
problems building envelopes suffer.
20
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Now, pulling all these principles and fundamentals
together into a roofing-specific example....

21
Vapor drive -
Conditioned inside air
“warm”
22
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Summer conditions

Vapor drive

Drying
downward

Conditioned inside air i
| IICOOIH

“Self-drying” roof assembly

23

Historically, most roof systems have
effectively performed as “self-drying roofs”...

24
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Self-drying roofs function properly if...

\ ]

4 )

— — —

Downward drying 2 Moisture pick-up

25

Self-drying roofs function properly if...

4 1)

Downward drying 2  Moisture pick-up

26
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Unintended consequences

Unintended consequences are outcomes that are
not the results originally intended by a

particular action.

The unintended results may be foreseen or
unforeseen, but they should be the logical or likely
results of the action

27

Downward
Downward drvin
drying rying
“Non-cool” roof “Cool” roof

Cool roofs do not dry-down as
efficiently as “non-cool” roofs

28
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I”

NRCA’s recommendations specific to “cool” roofs

e Adhered roof covering (membrane)

e 2 or more layers of insulation

e Off-set board joints on insulation
__or__

e Don’t rely on the “self-drying” concept:

— Consider providing for a properly-placed
vapor retarder

29

Vapor retarders

30
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IECC | IBC

INTERNATIONAL INTERNATIONAL
ENERGY CONSERVATION BUILDING
CODE CODE"

Code (and Residential Code) for vapor retarders.
Only vapor retarders in walls are addressed.

COOE COUNCIE

31

Vapor retarders should be considered

NRCA guidelines -- Low-slope roof assemblies

e Climate Zones 6A, 7 or 8

e High interior humidity occupancies (swimming
pools)

¢ Coldest month <40 F, interior RH = 45%
— US Army CRREL method enhancement

e Where there is a vapor retarder in the wall
assembly

32
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Average January temperature less than 40F

ALASKA HAS AN AVERAGE JANUARY
TEMPERATURE BELOW 40°F.

N

HAWAIl DOES NOT HAVE AN AVERAGE
JANUARY TEMPERATURE BELOW 40°F,

33

US Army CRREL method

Vapor retarder determination
(CRREL: Cold Regions Research and Engineering Laboratory)

Enhances the “Coldest month < 40 F, interior
RH > 45%"” guideline:

e Applies to adhered roof coverings (only)

e Provides interior RH thresholds for

throughout the U.S. (68 F design interior
temperature)

e Provides RH threshold corrections for design
interior temperatures other than 68 F

34
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US Army CRREL method

Vapor retarder determination

T

HAWAI>80% 1

Maximum allowable design interior humidity
(before use of a vapor retarder is suggested)

35
US Army CRREL method
Vapor retarder determination
10 15 20 25 30C
100‘ \‘ I ‘ I ‘ 1
= 80 —
; RELATIVE HUMIDITY
5 ON MAP (%)
S
ﬁ 60
=
<
&
g 40
5
3
5
e 20
EXAMPLE
0 | I | I | I
50 60 70 80 90
INDOOR TEMPERATURE (F)
Temperature correction
(other than 68 F)
36
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Vapor retarder fundamentals

e Evaluate the dew point temperature during
winter design conditions (in North America)

e To prevent the formation of condensation on
the interior side of a vapor retarder, the
temperature at the vapor retarder level must
be warmer than the dew point temperature.

Position the vapor retarder as close
to the “warm side” as possible.

37

L RESEARCH+TECH

s \ &

Positioning is
everything

Proper vapor retarder layer placement is
essential to prevent condensation

Professional Roofing

May 2021

38
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Cooler and freezer buildings
h) TECH TODAY

Design challenges
Cooler and freezer

r building designs present unique situations for roof sysfem designers
,,,,,,,,,,,

......

[ e ——
a

Professional Roofing

August 2015

The direction of vapor drive is typically

reversed; the roof covering likely
functions as the vapor retarder

39

e o
o prleiondirscing e AUGUST 2013

40

Air retarders
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IECC

INTERNATIOMAL
ENERGY CONSERVATION
CODE

The Energy Code dictates
minimum air retarder
requirements

41

IECC 2021 Commercial — Air Retarders

COMMERCIAL INERGY EFTICHNCY

I Daylught sones ihall saciude toplir diyiighs somas sad
dayinghe el

C402.5 Air leakage—thermal envelope. The building ther-
mal envelope shall comply with Sections C402.5.1 through
Section C402.5.11.1, or the building thermal envelope shall
be tested in accordance with Section C402.5.2 or C402.5.3.
Where compliance 1s based on such testing, the building
shall also comply with Sections C402.5.7, C402.5.8 and
C402.5.9.

C402.5.1 Air barriers. A continuous air barrier shall be
provided throughout the building thermal envelope. The
continuous air barriers shall be located on the inside or
outside of the building thermal envelope, located within
the assemblies composing the building thermal envelope,
or any combination thereof. The air barrier shall comply
with Sections C402.5.1.1, and C402.5.1.2.

Exception: Air barriers are not required in buildings
located in Climate Zone 2B.

42
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COMMERCIAL ENERGY EFFICINCY
Duylaght socws shall include topli dip lipht some: asd
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shail
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C402.5.1.2 Air barrier compliance. A continuous air
barrier for the opaque building envelope shall comply
with the following:

1. Buildings or portions of buildings. including
Group R and I occupancies. shall meet the

provisions of Section C402.5.2.

Exception: Buildings in Climate Zones 2B,

3C and 5C.

2. Buildings or portions of buildings other than
Group R and T occupancies shall meet the

provisions of Section C402.5.3

Exceptions:

1. Buildings in Climate Zones 2B. 3B.

3Cand 5C.

2. Buildings larger than 5.000 square
feet (464.5 m’) floor area in
Climate Zones 0B. 1. 2A, 4B and

4C.

3. Buildings between 5.000 square feet
(464.5 m*) and 50.000 square feet
(4645 m® floor area in Climate

Zones 0A, 3A and 5B.

3. Buildings or portions of buildings that do not
complete air barrier testing shall meet the

provisions of Section C402.5.1.
in addition to Section C402.5.1.5.

3or C4025.1.4

031 WTERNATIONAL ENERGY CONSERVATION CODE®
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C402.5.1.3 Materials. Materials with an air permea-
bility not greater than 0.004 cf/fi’ (0.02 L/s * m’)
under a pressure differential of 0.3 inch water gauge
(75 Pa) when tested in accordance with ASTM E2178
shall comply with this section. Materials in Items 1
through 16 shall be deemed to comply with this
section, provided that joints are sealed and materials

TERMATIONAL ENERGY CONSERVATION COOE®
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12

13.
14.
15.
16.

r
are installed as air barriers in accordance with the
manufacturer’s mstructions.

L

Plywood with a thickness of not less than 3
inch (10 mm).

. Oriented strand board having a thickness of not

less than */, inch (10 mm).

. Extruded polystyrene insulation board having a

thickness of not less than '/, inch (12.7 mm).

. Foil-back polyisocyanurate insulation board

having a thickness of not less than !/, inch (12.7
mm).

. Closed-cell spray foam having a minimum

density of 1.5 pef (2.4 kg/m’) and having a
thickness of not less than 1’/2 inches (38 mm).

. Open-cell spray foam with a density between

0.4 and 1.5 pef (0.6 and 2.4 kg/m®) and having a
thickness of not less than 4.5 inches (113 mm).

. Exterior or interior gypsum board having a

thickness of not less than '/, inch (12.7 mm).

. Cement board having a thickness of not less

than '/, inch (12.7 111111)

. Built-up roofing membrane.
10.
11.

Modified bituminous roof membrane.
Single-ply roof membrane.

. A Portland cement/sand parge. or gypsum plas-

ter having a thickness of not less than ¥ inch
(15.9 mm).

Cast-in-place and precast concrete.
Fully grouted concrete block masonry.
Sheet steel or aluminum.

Solid or hollow masonry constructed of clay or
shale masonry units.

NTERNATIONAL CODE COUNCIL [
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C402.5.1.4 Assemblies. Assemblies of materials and
components with an average air leakage not greater
than 0.04 efm/fi? (0.2 L/s = m?) under a pressure differ-
ential of 0.3 inch of water gauge (w.g.)(75 Pa) when
tested in accordance with ASTM E2357. ASTM
E1677. ASTM D8052| or ASTM E283 shall comply
with this section. Assemblies listed in Items 1 through
3 shall be deemed to comply. provided that joints are
sealed and the requirements of Section C402.5.1.1 are

2821 NTERNATIONAL ENERGY CONSERVATION COOE®
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|

C402.5.1.5 Building envelope performance verifica-

tion. The installation of the continuous air barrier shall
| be verified by the code official, a registered design
«| professional or approved agency in accordance with
4 the following:

1.

A review of the construction documents and
other supporting data shall be conducted to
assess compliance with the requirements in
Section C402.5.1.

Inspection of continuous air barrier compo-
nents and assemblies shall be conducted during
construction while the air barrier is still accessi-
ble for inspection and repair to verify
compliance with the requirements of Sections
C402.5.1.3 and C402.5.1.4.

A final commissioning report shall be provided
for inspections completed by the registered
design professional or approved agency. The
commissioning report shall be provided to the
building owner or owner’s authorized agent
and the code official. The report shall identify
deficiencies found during the review of the
construction documents and inspection and
details of corrective measures taken.

2021 NTERNATIONAL ENERGY CONSERVATION CODE®

NIERNATIONAL CODE COUNCIL Js

can

47
Roof system manufacturers should be providing air retarder
information, including construction details specific to their
products functioning as an air retarder.
48

Winter Technical Session

SMARCA and IIBEC Great Lakes Chapter

24



Fundamentals of vapor retarders, air barriers and attic ventilation February 10, 2022

The NRCA Roofing Manual:

The NRCA Roofing Manual:

Archltectural Metal Flashing and
Condensation and Alr Leakage

Control

Architectural Metal Flashing and
Condensation and Air Leakage

Control-2022

49

CHAPTER 4
AIR RETARDERS FOR

The NRCA Roofing Manual: Architectural

‘Water vapor diffusion through mq {ntothe roof assembly, below th
i i of continuous, air- ly, below the roof
e ; any atte space o at the ceiling lane. 1

building envelope,
air retarder materi-
als, methods ofap-
plication and details
of any penetrations,
terminations or tran-
sitions. Special atten-
tion must be paid to
thedesignand con-
struction sequencing
of any air retarder
transition details
orconditions, such
aswherean airre-
tarder incorporated
into a roofassembly
transitions into and
interfaces with a wall
assembly air retarder.
NRCA consid-
ersacontinuous,
air-impermeable

roof membrane to
function as an air
retarder. Examples

HIN

I~

[ P ————————

= A &

semblies. Another,

is considered far more significant,

leakage occurs when joints, cracky
; h

brane roof systems.

Foraroof membrane to effectivel

types likely
retarder layer included metal panel an
slope roof system types. Steep-slope

such asasphalt shingle, clayand conerg

i rmis
tions must be sealed and made air]

hingle, slate, and wood sh:

i u wool

creating continuous pathways frof by their nature air-permeable and, the:

side the building, and an air presst A Eana

oceurs across the opening. Both mj and used D i 270) il i i

dif oe and be se how a roof membrane can be lapped an)

time. retarder continuity to adjacent arj onto an adjacent wall surface.
retarders. Figures4-2 through 4.

“The principal function of an air re|
strictinside air from passing throf
windows or roof to the outside (e
also restrict outsideair from passi
building envelope to the inside G
conditions apply whether the air i

‘When a special air retarder layer is use|
i ignand

tention paid to the

a
anadjacent wall surface. These il
be used by designers in develoy
to-wall transition details based ug

i tions. For more infol

cause ge
the deposition of moisture in cavil
assemblies. For example, exfiltrat]
away heating and cooling energy.

‘The NRCA Roofing Manual: Archil
Condensation an

hered roof membrane penetratio]

The NRCA Roofing Manual: Archil
Condensation an

sequencing of any air barrier transil

rated intoa roof assembly transitions
with awall assembly air retarder.

268  The NRCA Roofing
Condensati

Manual: Arch
jon and Alr Leakaga

|

— WrEROREACUR LA
MEMSAANE FLASHING SEALED
TOMAINTAM AR RETAACER
Iy
ADHERED MENBRANE FLASHING
(AR RETARCER)

INTERIOR BACKA.S WAL
(AR RETARER |

>

HENBRANE FLASHING AlE
ROO MENSRANE SEALEC TO
MAINTAIN A RETARCER.

CONTUITY

Figured-

WENGRANE TLASHING
(NOT PART OF AR
RETARCER SYETERY)

OO MENERAIE
(AR RETARCER)

4n

WALL SYSTEN CLASENG ANC
ROOF MENSAAKE SEALE0 1O
MAINTAN AR RETARCER
conTRuITT

WALL SYSTEM CLATDING.
(AR RETARCER

‘The NRCA Roofing Manuak: Architectural Metal Flashing and Condensation and Air Leskege Control—2022 260
Condensation and Alr Leakage Control | Chapter 4—Alr Retarders for Roof Assemblles
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X

5

N

Z

ATTIC SPACE]

AIR
RI

WALL
/_ SYSTEM

ETARDER Al RETARDER\

.y
LINSULATION N CEILING AIR RETARDER
(GENERALLY OUTSIDE OF

CONDITIONED ROOFING CONTRACTORS'
SPACE 7 SCOPE OF WORK)

FOUNDATION

51

AIR RETARDER IS PART OF
ROOF ASSEMBLY.
LOCATION DEPENDS ON
CLIMATIC CRITERIA AND

ASSEMBLY DESIGN.

Figure 4 7. Airretarder assemblyat

AIR RETARDER
LAYER MUST BE
LAPPED/CONNECTED.

%

INSULATION 5

% X
> 3
> <

// X N
> 4 3
$7 ATTICSPACE XX
>
>

37~ (CONDITIONED smcs)] Y

<
X

WALL AND ROOF_/

L CONDITIONED
SPACE
WALL ;
L sysTem

AR
FOUNDATIO!
RETARDER  AIR RETARDER

270  The NRCA Roofing Manual:
Condonsation

Condensation and Air Leakage Control—2022
and Air Leakage Control | Chaptor 4—Alr Retardors for Roof Assemblios

Attic ventilation
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CHAPTER 12
INTERIOR ENVIRONMENT

]:Jsel note:

and space hesting are drectly reguisied in s chapter and in
Energy Gonsenatn Code®. Minimum room size, maximem roor-|
fonal cccupanciec

SECTION 1201
GENERAL
12011 Scope. The povisions of this chapéar 5
~ventilation, temperature control, lighting, yards nd court
d trame:

and rodentproofing associated with the mterior spaces of
‘buildings.

SECTION 1202

1202.2 Roof ventilation. Roof assemblies shall be ventilated
in accordance with this section or shall comply with Section

2. Af least 40 percent and not more than 50
percent of the required venting area is provided

by ventilators located in the upper portion of

the attic or rafter space. Upper ventilators shall
be located not more than 3 feet (914 mm)
below the ridge or highest point of the space.
measured vertically. with the balance of the
ventilation provided by eave or cornice vents.
Where the location of wall or reof 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.

1202.3.

1202.2.1 Ventilated attics and rafter spaces. Enclosed
aftics 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 mum) shall be provided between the
insulation and the roof sheathing. The net free ventilating
area shall be not less than Y5, of the area of the space
ventilated. Ventilators shall be installed in accordance
with manufacturer’s installation instructions.

Exception: The net free cross-ventilation area shall be
permitted to be reduced to '/, provided both of the
following conditions are met:

1. In Climate Zones 6. 7 and 8, a Class I or II
vapor retarder is installed on the warm-in-
winter side of the ceiling.
2021 INTERNATIONAL

NTERNATIONAL CODE COUNCI|

attic space of any building mtended for buman occupancy
<hall be protected o prevent the entry of birds, =
rodents, smakies and other similar creatures. Opes
ventilation having 2 least dimension of not less than ',
inch (1.6 mum) and not more than '/, inch (6.4 mm) chall
be permitied Openings for ventilation having a least

for

an ', nch (
Where combus-

ares, it shall be
accordance with Chapter 7 of the Intemarional Mechani-
cal Code.

3 Unvented attic and unvented enclosed rafter
e

undesside of the 700f framing members/rafters and the stn
tural roof sheathing at the top of the roof framing members
shall be permitted where all of the following condifions are
met
1. The unvented ani
Building thermal e

ce is completely within the
e,

the

,-inch (6.4 mm) vented airspace separates the
s and the roofing underlayment

sheathing

February 10, 2022

Research has shown

there is little or no

technical basis for these historic attic
ventilation guidelines
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Also, more isn’t necessarily better...

55

Attic ventilation components

56
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Suggested guidelines

Static ventilation configuration

Balanced
1:150 ratio lamcsms]

APPROX, 50% OF TOTAL
VENTILATION AREA AT RIDGE

Jan. <30 F:
— Vapor retarder

\—\NSULATION

ZCONDITIONED
Slope 8:12: =7

— Increase ventilation

APPROX. 50%
QF TOTAL
VENTILATION
AREA AT
EAVES

57

Average January temperature less than 30F

N

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

5 of the U.S. with an average January sempensiure below 30
. Boulder, Colo., from irs websise, wwno. >

cde.noaa gov. Contours represent U.S. Climate Divisions

e 1981-2012 daza. Map is based on dasa provided by NOAA/ESRL Physical

58
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Suggested guidelines

Mechanical ventilation

MECHANICAL VENT

(1.0 CU. FT. PER MINUTE
PER SQ. FT.}
2

APPROX,
50% OF TOTAL
VENTILATION

e 1 CFM per sq. ft. = 1:150 ratio

* Eave/soffits vents req’d. Lumoseace

e Jan.<30F: Vmwﬂmwm“ :
— Vapor retarder

e Slope 8:12: AR ZC"“S?JI'E’E“;D
— Increase ventilation

AREA AT
EAVES

59
An alternative: Unvented, conditioned attic
ZA'I'I'ICSPACE
(CONDITIONED SPACE),7
ZCO’\ISESZICOENED
/
60
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CHAPTER 12
INTERIOR ENVIRONMENT

]:Jsel note:

Chapter 1

Energy Consenaton Coc”. Mmoo s

00 “pace hester) a1 rechy reguaied s i chopter i 1 conjucion wi e Irtemational Mechanical C

ervionmert Veniiaton, ighting

2o rodenprooting sssociated with he inericr spaces of
uilding

SECTION 1202
VENTILATION

1202.1 General, Buildings shall be provided with rafual ventilz
b b om 12005

n accordance with the busmational Mechanical Codz.
Where the air infltration rate in g it 35 e
than 5 air changes per bour where tested with 2 blower door
t 3 preccure 0.2 inch wee. (50 Pa) in accordanee wi
Section R402.4.12 of the Inermanional Enerey Consama-
be

echanical ms: ccordncs wih Sacton 407
Traermational Mochanical Cods

1202.2 Roof vensilation. Roof assemblies chall be ventilated
in accordance with this section or shall comply with Se
12023,

pac
plied directly to the underside o 4
v erovs ventlation Tor each saparste palk by

framing
underside of the oof framing members

fonal cocep:
SECTION 1201 2 At least 40 percent and not more than 50

GENERAL aateuoh}:e!&q\med nting arez is provided

12011 Scope. The provisions of this chapter shall govern ators located i the upper portion of
~ventilation. temperstare control, lighting, pards nd courts the e o afer mace. Upper santlscors il
yenahion, lemperature confrol, bghhos e be located not more thin 3 feet (914 mm)

ey e ridge or ighen poit of the sice,
measured vertically, with the balance of the
venilarion provided by eave or cormice vents.
Where the location of wall or roof fra
members confliets with the installation of
upper ventilators, installation more than 3 feet
(914 um) below the ridee or highest point of
the space shall be permitte

2.2 Openings into atie. Exterior openings info the
attic space of any building intended for human occup

<hall be protected o prevent the entry of birds

rodents, smakes and other similar creatuwes. Opening:
ventilation having 2 least dimension of not less than ',
ineh (1.6 mm) mlmumdm I, inch (6.4 mm) chall
be permi for ventilation having a least
domion g ., mh«s 4 ) chall be provided
sl comrosion-resstant wire cloth screening, hardware
dlots paforsted viss o ssuler el with cpening:
bav dime than ', inch
) s nat more i (54 ). Whave combrs.
tion air is obtained from an atiic
accordance with Chapter 7 of the Inernational Mechani-
eal Code.

Unvented atic and unvented enclosed rafter
. Unvented amies and wovented enclosed roof
semblies created by ceilings applied directly to the
rafters and the soue-

sembl

23 protected agaimet the enfance Of TN ) 1o0f sheathing at the top of the roof framing members
sed. chall be pennitted whers 21l of the following conditions are

mat

= ot less than
\em;ted Venslstors okll be installed m sccordnce
imnstallation instructions.
Ix(epnnn The net free cross-ver
permitied 1o be reduced o .y, provided both e
following conditions are met

1. In Climate Zones 6, 7 and 8, 2 Class T or I
vapor refarder i mstalled on the warmein-

winter side of the ceiling

2021 INTERNATIONAL BUILDING CODE®

NTERNATIONAL CODE COUNCI

The unvented artic space is completely within the
butldig thermal svelope.

2. Mo mmteriar Class | vapor refarders are installed on the
2 side (artic floor) of the unvented ane 2ssem-
ly or o the celling stde of the wvented enclozed

mm) ;
chakes and the toofing underl
it

The conditioned, unvented attic is considered
a viable alternative to attic ventilation
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The NRCA Roofing Manual:

Control

The NRCA Roofing Manual:

Archltectural Metal Flashing and

Condensation and Alr Leakage Architectural Metal Flashing and

Condensation and Air Leakage
Control-2022

63

Questions...
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Mark S. Graham

Vice President, Technical Services
National Roofing Contractors Association
10255 West Higgins Road, 600
Rosemont, Illinois 60018-5607

(847) 299-9070
mgraham@nrca.net
www.nrca.net

Twitter: @MarkGrahamNRCA
Personal website: www.MarkGrahamNRCA.com
LinkedIn: linkedin.com/in/MarkGrahamNRCA
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