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My topics

e Principles/fundamentals (for roofing)

e Condensation control:
— Low-slope roof assemblies

— Steep-slope roof assemblies

e Air retarders
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Principles/fundamentals

E/x.,\:, FFiNRrCA
Moisture sources in buildings
e Construction moisture
e Building occupancy
e Building envelope infiltration
e Reflective roof coverings
/\o ¥iNrCA
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Phases of moisture
e Gas phase -- moisture vapor F =
— Above 212 F
e Liquid phase -- water
—32Fto212F
e Solid phase -- frost or ice
— Below 32 F
E/x.,\:, FFiNRrCA
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
Dewpoint
The temperature at which the air can no 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.

FFiNRrCA

Comparing humidity & dew point

While relative humidity is a relative measure of
how humid it is, the dew point temperature is
an absolute measure of how much water
vapor is in the air (how humid it is).
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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".

£ ¥ NreA
-
Psychrometric chart
“?;I'f 145
~ S 8¢
028

«

x

S

&

&

/ g

L f_’

hj : E

12,5240, =

RENEN o
0 70
DRY BULB TEMPERATURE, °F
125 130 135
SPECIFIC VOLUME, cuft/IbDry Air
/\

RS ¥iNrCA

2016 International Roofing Expo

February 17-19, 2016



Air retarders, vapor retarders and attic ventilation

Psychrometric chart “table”

Dew-Point Temperature ('F)
Relative Humidity Design Dry Bulb (Interior) Temperature ('F)
32°F| 35°F| 40°F| 45'F| 50°F| 55'F | 60°F | 65°F | 70°F | 75'F | 80°F| 85°F| 90°F | 95°F| 100°F
100% 32| 35|40 | 45| 50| 55| 60 | 65 | 70 | 75 80 | 8 [ 90 95 | 100
90% 30| 33|37 | 42| 47| 52 | 57 | 62 | 67 | T2 77 | 82 | 87 92 97
80% 27 | 30| 34 | 39| 44| 49 | 54 | 58 | 64 | 68 73| 78 | 83 88 93
70% 24 | 27| 31 | 36| 40| 45| 50 | 55 | 60 | 64 69 | 74 | 79 | 84 88
60% 20 | 24| 28 | 32| 36 | #1 46 | 51 | 55 | 60 65| 69 | 74| 79 83
50% 16 | 20| 24 | 28| 33| 36 | 41 | 46 | 50 | 55 60 | 64 | 69 | 73 78
40% 12| 15| 18 | 23| 27 | 31 35 | 40 [ 45 | 49 63 | 58 | 62 67 71
30% 8 |10 14| 16| 21| 25 | 29 | 33 | 37 | 42 46 | 50 | 54 | 59 62
20% 6 7 8 9 13| 16 | 20 | 24 | 28 | 31 35| 40 | 43 48 52
10% 4 4 5 5 6 8 9 10 | 13 | 17 20 | 24 | 27 30 34
Adapted from ASHRAE Psychrometric Chart, 1993 ASHRAE Fundamentals Handbook.
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than cold air

Warm air can hold more moisture
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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".

FFiNRrCA
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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...
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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

& FfiNRCA
A practical application...
Is the glass “leaking”?
No! We’'re just studying
thermodynamics
&= Wineca
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Diffusion

DIFFUSIOI

1/3 QUART OF WATER
OVER A PERIOD OF

0«(«& ONE MONTH
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L FFiNRrCA

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
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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

FFiNRrCA
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Extruded polystyrene
Mineral wool (unprotected)

Material Permeance Permeability
(perm)! (permeinch)’
Construction materials:
Concrete (1:2:4 mix) 32
Brick masonry (4 in. thick) 0.8
Concrete block (8 in. thick, cored) 24
Plaster on metal lath (% in. thick) 15
Plaster on wood lath 11
Gypsum wall board (% in. thick, plain) 50
Hardboard (4 in. thick, standard) 11
Built-up roof membrane (hot applied) 0.0
Plywood (% in. thick, Douglas fir, exterior glue) 07
Plywood (% in. thick, Douglas fir, interior glue) 19
Thermal insulation materials:
Air (still) 120
Cellular glass 0
Expanded polystyrene 20-5.8

1.2

116

Plastic and metal foils and films:

Aluminum foil (0.001 in. thick) 0.0
Polyethylene (0.004 in. thick) 0.08
Polyethylene (0.006 in. 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 lbs./100 ft.2) 0.3
15-Ib. asphalt felt L0
15-1b. tar felt 4.0
Asphalt (2 oz./ft.?) 0.5

Asphalt (3.5 oz./fc) o

Self-adhering polymer-modified bitumen membrane (0.040 in. thick) 012

¥ NrCA
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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 lll 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

/\
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Vapor retarder continuity is critical.
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Air leakage

30 QUARTS OF WATER
OVER A PERIOD OF
ONE MONTH

Note: Compared to s quarter by diffusion (~100 X)
/\
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Air leakage, not vapor diffusion, can
and does cause most of the moisture
problems building envelopes suffer.
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Now, pulling all these principles and fundamentals
together into a roofing-specific example....

E/x.,\:, FFiNRrCA
NSy
Winter conditions
Cold outside air
Vapor drive —
Conditioned air i
R “warm”
/\o ¥iNrCA
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Summer conditions

Vapor drive

Warm outside air

Drying
downward

Conditioned air i
] “Cool”

“Self-drying” roof assembly

E/x: FFiNRrCA
Historically, most roof systems have effectively
performed as “self-drying roofs”...
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Self-drying roofs function properly if...

4 1)

Downward drying 2  Moisture pick-up

/\
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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

RS ¥iNrCA
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Downward
Downward drying
drying
“Non-cool” roof “Cool” roof

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

/\
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Recommendations

Self-drying “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

/\
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Vapor retarder guidelines for condensation control
Low-slope roof assemblies

/\
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Vapor retarders should be considered

Low-slope roof assemblies

e Climate Zones 6A, 7 or 8

e High interior humidity occupancies (swimming
pools)

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

e Cold storage/freezer buildings (vapor retarder
will function as an air barrier)

RS ¥iNrCA
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Climate zone map

4
9
Marine (C)

N

Moist (A)

A\

Warm-Humid
Below White Line

All of Alaska in Zone 7
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

FFiNRrCA

Average January temperature less than 40F

ALASKA HAS AN AVERAGE JANUARY
TEMPERATURE BELOW 40°F,

NS

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

¥iNrCA
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US Army CRREL method

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

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

* 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

E/x: FFiNRrCA
US Army CRREL method
Vapor retarder determination
HAWAII >80% 1
Maximum allowable design interior humidity
N (before use of a vapor retarder is suggested)
RS ¥iNrCA
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US Army CRREL method

\Y

apor retarder determination

CORRECTED RELATIVE HUMIDITY (%)
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Temperature correction

(other than 68 F)
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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.
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Determining necessary R-value above a
vapor retarder layer

Fundamental equation:
Ri(Tgp—To)

(Ti - To) - (po - To)
where:

(o]

R, = R-value on the exterior side of the vapor retarder
R, = R-value on the interior side of the vapor retarder
T4, = Design dew point temperature

T, = Design outside temperature

T, = Design inside temperature

/\
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Determining necessary R-value above a
vapor retarder layer

Steps:

1. Determine T, using the winter design dry bulb
2. Determine Ty, using T; and the design RH

3. Determine R, and R, and solve for Ry,

/\o ¥iNrCA
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An example

Scenario:
e Lincoln, NE (T, =0 F)
e Interior design conditions: 75 F and 60% RH
e Roof assembly:
— Single-ply roof membrane
— Rigid board insulation (Rys.)

— Kraft paper vapor retarder
— 2Y%-inch-thick wood plank deck

/\
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Determine T_ using the winter design dry bulb

Climatic data for 1,445
locations is provided in
ASHRAE’s Fundamentals
Handbook

/\
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Determine interior T,

Design interior conditions: I
* 75 F (dry bulb temp.)
+ 60% RH &/ 71"
What is the dew point? &/ / 1 e
T.=60F e‘qi \\ | E
dp - 0\*/\ | “ ‘ % E %
|
& F

80 85 90 95 100 105 110 115 120
DRYBUEB TEMPERATURE (°F)
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Determine R, and R,

Component R, R,
Outside air film (f,) 0.17 --
Membrane 0.24 --
Insulation Unknown (Ryysui) --
Kraft paper vapor retarder 0.12 --
2% inch wood deck -- 2.32
Inside air film (f;) -- 0.62
Total 0.53 + RjysuL 2,94

E/x: FFiNRrCA

Solve for Ryysu.

R ( Tgp— T,)
(T=To) = (Tgp=T,)

(o]

2.94 (60 -0)
0.53+Rj\suL = (75-0) - (60-0)
RinsuL = 11.76

Insulation with an R = 11.76 (or greater) is needed
above the vapor retarder to prevent condensation

/\
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energywise.nrca.net

Home  Contact Help FAQ  Login

Welcome to EnergyWise Roof Calculator

EnergyWise Roof Calculator Online is a Web-based application that
provides a graphical method of constructing roof assemblies to
evaluate thermal performance and estimated energy costs under
normal operating conditions.

This application also provides minimum insulation requirements as
stipulated in the following codes and standards:

« International Energy Conservation Code (IECC), versions
2006, 2009 and 2012

International Green Construction Code (IgCC), version 2012
American Society of Heating, Refrigerating and Air
Conditioning Engineers (ASHRAE) Standard 90.1, "Energy
Standard for Buildings Except Low-rise Residential
Buildings,” versions 1999 (2001), 2004, 2007 and 2010

« ASHRAE Standard 189.1, "Standard for the Design of High-Performance Green Buildings," versions 2009 and 2011

Click here for additional information about IECC, IgCC, ASHRAE 90.1 and ASHRAE 189.1

Because this application is intended to be a simplified guide, complex energy calculations, such as solar heat gain and
exterior shading considerations, have intentionally not been included. For complex energy evaluation calculations, including
evaluations of the entire building envelope, building usage, or changes to heating and air-conditioning equipment, consult
the ASHRAE Handbook or an i ical engineer.

This application determines "Annual Energy Cost" values, which is useful when comparing the energy costs and savings
associated with various roof assemblies’ designs. This value should not be confused with the building owner's overall energy
costs, which in most instances will be somewhat larger than the "Annual Energy Cost" that is attributable to the roof
assembly only. For a detailed financial analysis of the long-term costs and potential savings of an energy-efficient roof
system, consult an experienced accountant.

m NRCA EnergyWise Roof Calculator

Related sites
NRCA
Professional Roofing

Alliance for Progress

In portership with

aunce

FFiNRrCA
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Vapor retarder materials

e Bituminous vapor retarders:

— Two plies of ASTM D2178, Type IV felt in

moppings of hot asphalt
— Polymer-modified bitumen sheet

e Non-bituminous vapor retarders:

— Plastic sheets or films

— Kraft paper or aluminum foil combinations

¥ NrCA
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Some additional considerations

Vapor retarder placement

e Board joints in rigid board insulation
e Mechanical fasteners

/\
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Board joints

Heat loss through gaps at the joints
between insulation boards can represent
up to a 10% reduction in effective R-value

A two-layer application of rigid board
insulation with staggered and offset board
joints is recommended

RS ¥iNrCA
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Mechanical fasteners

Mechanical fasteners through the cross-
section of rigid board insulation can represent
3% to 8% losses in effective R-values.

Mechanically-attach the bottommost layer
and adhere subsequent layers with offset

board joints.

FFiNRrCA
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Cooler and freezer buildings

b) TECH TODAY

Design challenges

Cooler and freezer building designs present unique situations for roof system designers.
by Mark S, Graham
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14 e prlesondiecing st AUGUST 2015

Professional Roofing,

August 2015
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Condensation control guidelines
Steep-slope roof assemblies

/\
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Historically, condensation control for steep-slope
roof assemblies has been addressed

with attic ventilation

Historic guidelines:

e 1:150 ratio: (1 sq. ft. of ventilation for every
150 sq. ft. of horizontally-projected ceiling
area)

e 1:300 ratio exception allowed if a ceiling vapor
retarder is included in the roof assembly

RS ¥iNrCA
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Research has shown there is little or no
technical basis for these historic attic
ventilation guidelines

/x',,\_? ¥ NreA

Also, more isn’t necessarily better...

/x':; ¥iNrCA
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International Building Code, 2009 Edition

1203.4 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 or bridging shall be
arranged so as not to interfere with the movement of air. A
minimum of 1 inch (25 mm) of airspace shall be provided
between the insulation and the roof sheathing. The net free
ventilating area shall not be less than 1/300 of the space
ventilated with 50 percent of the required ventilating area
provided by ventilators located in the upper portion of the
space to be vented at least 3 feet (914 mm) above the eave or
cornice vents with the balance of required ventilation provided
by eave or cornice vents.

FFiNRrCA
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International Residential Code, 2009 Edition

R806.2 Minimum area. The total net free ventilation area shall
not be less than 1/150 of the area of the space ventilated
except that a reduction of the total area to 1/300 is permitted,
provided a least 50 percent and not more than 80 percent of
the required ventilation area is provided by ventilation located
in the upper portion of the space to be ventilated at least 3 feet
(914 mm) above the eave or cornice vents. As an alternative,
the net free cross-section ventilation area may be reduced to
1/300 when a vapor retarder having a transmission rate not
exceeding 1 perm (5.7 x 1011 kg/s m? Pa) is installed on the
warm-in-winter side of the ceiling.

¥ NrCA
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Attic ventilation

IBC 2009 and IRC 2009 are not consistent
...and conflict to some extent.

IBC 2009 and IRC 2009 are also not consistent
with industry guidelines.

L FFiNRrCA
Steep-slope roof assemblies
Condensation control guidelines
¢ Attic ventilation
e Unvented attics
/\o ¥iNrCA
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Attic ventilation components

£ FFiNRrCA

EXPO

Suggested guidelines
Static ventilation configuration
APPROX, 50% OF TOTAL
VENTILATION AREA AT RIDGE
e Balanced
e 1:150 ratio “xmesmmes;
o Jan.<30F Ay L QR OIS, 3
INSULATION
— Vapor retarder
Z;ONDlTlONED
L4 S|Ope 8:12: SP"CE/ APPROX. 50%
e VENTILATION
— Increase ventilation AREA AT
EAVES
/\
Ed FfiNRCA
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Suggested guidelines

Mechanical ventilation

MECHANICAL VENT

(1.0 CU. FT.PER M|NU‘TE>/‘
PER SQ. FT.) >,
¢ 1 CFM = 1:150 ratio %
e Eave/soffits vents req’d £ wmie seace ;
° Jan' S 30 F: INSULATION
— Vapor retarder y
e Slope 8:12: A 601[313';0 pepro%
50% OF TOTAL
— Increase ventilation AREAAT
EAVES

/\
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Average January temperature less than 30F
Na]

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

e below 30 F, composite 1981-2012 daza. Map is based on data provided by NOAA/ESRL Physical
gov. Contours represen U.S. Climate Divisions.
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An alternative: Unvented, conditioned attic

INSULATION

ZA'I'I'IC SPACE
(CONDITIONED SPACE)/7

ZCONDITIONED

SPACE/

& FFiNRrCA
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Technical requirements
,»/"‘y
/

IRC 2015, Sec. R806.5 contains
the most current technical
/ requirements applicable to

m NFPA 70.

unvented attics.

IBC 2015, Sec. 1203.3 contains

—— requirements similar to those of

2015 ot IRC 2015, but note First Printing
Errata, November 16, 2015 for

| several printing corrections
L S5 INTERNATIONAI
22241 CODE COUNCIL
N ERIA DL CODE COUNCIL Ry

AN ¥ NrCA
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The conditioned, unvented attic is considered a
viable alternative to attic ventilation

/\
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Air retarder guidelines

Low- and steep-slope roof assemblies

/\
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International Enerqy Conservation Code, 2012 Edition

INTERNATIONAL * “Commercial” unless “Residential”
ENERGY CONSERVATION

_ CODE'

w

S
A Me iy’

* Residential Building: For this code,
includes detached one- and two-
family dwellings and multiple
single-family dwellings
(townhouses) as well as Group
R-2, R-3 and R-4 buildings three
stories or less in height above
grade plane

/\
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Air retarders — Residential buildings
IECC 2012, Section R402.4-Air Leakage (Mandatory)

R402.4 Air leakage (Mandatory). The building thermal envelope shall be
constructed to limit air leakage in accordance with the requirements of Sections
R402.4.1 through R402.4.4.
R402.4.1 Building thermal envelope. The building thermal envelope shall
comply with Sections R402.4.1.1 and R402.4.1.2. The sealing methods between
dissimilar materials shall allow for differential expansion and contraction.

R402.4.1.1 Installation. The components of the building thermal envelope as
listed in Table R402.4.1.1 shall be installed in accordance with the
manufacturer’s instructions and the criteria listed in Table R402.4.1.1, as
applicable to the method of construction. Where required by the code official,
an approved third party shall inspect all components and verify compliance.
R402.4.1.2 Testing. The building or dwelling unit shall be tested and verified
as having an air leakage rate of not exceeding 5 air changes per hour in
Climate Zones 1 and 2, and 3 air changes per hour in Climate Zones 3 through
8. Testing shall be conducted...
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Roofing-specific adaptation of Table R402.4.1.1

International Energy Conservation Code, 2012 Edition

Air Barrier and Insulation Installation

Component Criteria

Air barrier and | A continuous air barrier shall be installed in the building envelope.
thermal barrier | Exterior thermal envelope contains a continuous air barrier.

Breaks or joints sin the bar barrier shall be sealed.
Air-permeable insulation shall not be used as a sealing material.

Ceiling/attic | The air barrier in any dropped ceiling/soffit shall be aligned with the
insulation and any gaps in the air barrier sealed.

Access openings, drop down stair or knee wall doors to
unconditioned attic spaces shall be sealed.
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Air retarders — Commercial buildings
IECC 2012, Section C402.4-Air Leakage (Mandatory)

C402.4 Air leakage (Mandatory). The thermal envelope of buildings shall
comply with Sections C402.4.1 through C402.4.8.

C402.4.1 Air barriers. A continuous air barrier shall be provided throughout
the building thermal envelope. The air barriers shall be permitted to be
located on the inside or outside of the building envelope, located within the
assemblies composing the envelope, or any combination thereof. The air
barrier shall comply with Sections C402.4.1.1 and C402.4.1.2.

Exception: Air barriers are not required in buildings located in Climate
Zones 1, 2 and 3.

[Continued...]
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C402.4.1.2 Air barrier compliance options. A continuous air barrier for the

opaque building envelope shall comply with Section C402.4.1.2.1, C402.4.1.2.2, or

C402.4.1.2.3.

C402.4.1.2.1 Materials. Materials with an air permeability no greater than 0.004

cfm/ft2 (0.02 L/s - m?) under a pressure differential of 0.3 inches water gauge

(w.g.) (75 Pa) when tested in accordance with ASTM E 2178 shall comply with this

section. Materials in Items 1 through 15 shall be deemed to comply with this

section provided joints are sealed and materials are installed as air barriers in

accordance with the manufacturer’s instructions.

1. Plywood with a thickness of not less than 3/8 inch (10 mm).

2. Oriented strand board having a thickness of not less than 3/8 inch (10 mm).

3. Extruded polystyrene insulation board having a thickness of not less than 1/2
inch (12 mm).

4. Foil-back polyisocyanurate insulation board having a thickness of not less than
1/2 inch (12 mm).

5. Closed cell spray foam a minimum density of 1.5 pcf (2.4 kg/m3) having a
thickness of not less than 1-1/2 inches (36 mm).

[Continued....]
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6. Open cell spray foam with a density between 0.4 and 1.5 pcf (0.6 and
2.4 kg/m3) and having a thickness of not less than 4.5 inches (113
mm).

7.  Exterior or interior gypsum board having a thickness of not less than %
inch (12 mm).

8. Cement board having a thickness of not less than 1/2 inch (12 mm).
9.  Built up roofing membrane.

10. Modified bituminous roof membrane.

11. Fully adhered single-ply roof membrane.

12. A Portland cement/sand parge, or gypsum plaster having a thickness
of not less than 5/8 inch (16 mm).

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

[Continued...]
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C402.4.1.2.2 Assemblies. Assemblies of materials and components with an
average air leakage not to exceed 0.04 cfm/ft? (0.2 L/s - m?) under a
pressure differential of 0.3 inches of water gauge (w.g.)(75 Pa) when
tested in accordance with ASTM E 2357, ASTM E 1677 or ASTM E 283 shall
comply with this section. Assemblies listed in Items 1 and 2 shall be
deemed to comply provided joints are sealed and requirements of Section
C402.4.1.1 are met.

1. Concrete masonry walls coated with one application either of block filler
and two applications of a paint or sealer coating;

2. A Portland cement/sand parge, stucco or plaster minimum 1/2 inch (12
mm) in thickness.

C402.4.1.2.3 Building test. The completed building shall be tested and the
air leakage rate of the building envelope shall not exceed 0.40 cfm/ft? at a
pressure differential of 0.3 inches water gauge (2.0 L/s - m? at 75 Pa) in
accordance with ASTM E 779 or an equivalent method approved by the
code official.
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IECC 2012’s air barrier requirements
significantly limit roof system designs in

“commercial buildings” (as defined by IECC 2012)
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Air retarder exception added
IECC 2015, Sec. C503 - Alterations

6. Air barriers shall not be required for roof recover
and roof replacement where the alterations or
renovations to the building do not include

renovations or repairs to the remainder of the
building envelope.
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In summary

e Remember the fundamentals:

— Relative humidity varies with
temperature

— Dew point is condensation temperature
— Vapor drive: Hot - Cold

e “Self-drying” roofs:

— Downward drying > moisture up-take

— Additional considerations for “cool”
roofs

e \Vapor retarders

¥ NrCA

2016 International Roofing Expo

February 17-19, 2016

40



Air retarders, vapor retarders and attic ventilation

41

In summary - continued

¢ Attic ventilation
— Unvented attics alternative

e Air retarders
— Energy code requirements

— May limit roof assembly designs in
“Commercial” buildings

/XDP\O FFiNRrCA
Reference documents
B NRCA GUIDELINES
\ -
BY CONDENSATION Available from NRCA
W AIR LEAKAGE shop.nrca.net
i CONTROL ¥
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Energy Codes Manual (2009 & 2012 Codes)

option

each section

* Based upon IECC 2009 with
Y Co ASHRAE 90.1-07 option and
: : IECC 2012 with ASHRAE 90.1-10

FFinRCA * Includes roofing-related code
text and NRCA commentary on

* Appendix has county-specific
prescriptive R-value tables

e Co-branded with ICC; NRCA
promotes to industry and ICC
promotes to code officials
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energywise.nrca.net

Home  Contact Help FAQ  Login

Welcome to EnergyWise Roof Calculator

EnergyWise Roof Calculator Online is a Web-based application that
provides a graphical method of constructing roof assemblies to
evaluate thermal performance and estimated energy costs under
normal operating conditions.

This application also provides minimum insulation requirements as
stipulated in the following codes and standards:

« International Energy Conservation Code (IECC), versions
2006, 2009 and 2012

International Green Construction Code (IgCC), version 2012
American Society of Heating, Refrigerating and Air
Conditioning Engineers (ASHRAE) Standard 90.1, "Energy
Standard for Buildings Except Low-rise Residential
Buildings,” versions 1999 (2001), 2004, 2007 and 2010

« ASHRAE Standard 189.1, "Standard for the Design of High-Performance Green Buildings," versions 2009 and 2011

Click here for additional information about IECC, IgCC, ASHRAE 90.1 and ASHRAE 189.1

Because this application is intended to be a simplified guide, complex energy calculations, such as solar heat gain and
exterior shading considerations, have intentionally not been included. For complex energy evaluation calculations, including
evaluations of the entire building envelope, building usage, or changes to heating and air-conditioning equipment, consult
the ASHRAE Handbook or an experi ical engineer.

This application determines "Annual Energy Cost" values, which is useful when comparing the energy costs and savings
associated with various roof assemblies' designs. This value should not be confused with the building owner's overall energy
costs, which in most instances will be somewhat larger than the *Annual Energy Cost” that s attributable to the roof
assembly only. For a detailed financial analysis of the long-term costs and potential savings of an energy-efficient roof
system, consult an experienced accountant.

» Log in | Register

Wi NRCA EnergyWise Roof Calculator

Related sites
NRCA
Professional Roofing

Alliance for Progress

In partnership with

e
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Reference documents

Available from ASHRAE
www.ashrae.org
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Previously, we said...

“When in doubt, leave it out...”
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Now we can savy...

“When in doubt, think it out...”
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