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Air Barrier Association of America (ABAA) is a Registered Provider with
The American Institute of Architects Continuing Education Systems.
Credit earned on completion of this program will be reported to CES
Records for AIA members. Certificates of Completion for non-AlA
members are available on request.

This program is registered with the AIA/CES for continuing professional
education. As such, it does not include content that may be deemed or
construed to be an approval or endorsement by the AlA of any material

of construction or any method or manner of handling, using, distributing,
or dealing in any material or product.
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We Appreciate this Opportunity!
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Introduction

Dave Stammen - Principal Engineer (Building Envelope)

« 25 years of Fenestration/Building Envelope Industry experience

Ab t « Background in Extrusion, Product Design and Management, as well as
ou manufacturing and code compliance

« BS Mechanical Engineering, MBA (Wright State University)
O Dwayne Sloan — Manager of Principal Engineers (Building Materials &

" Suppression)

« 29 years @ UL... Mostly within Fire Protection & Building Materials

e 3'd Year Member of ABAA

air barrier _ _ _ _ o
« BS Mechanical Engineering (North Carolina State University)

abaa

association of
america


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjpirLS9NDRAhVI7iYKHeBsBnYQjRwIBw&url=http://aparat.rasanetv.ir/page-905857.html&bvm=bv.144224172,d.eWE&psig=AFQjCNE7OkcYn20ehh20aKeqW0oooQjvFQ&ust=1485008149738103
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjpirLS9NDRAhVI7iYKHeBsBnYQjRwIBw&url=http://aparat.rasanetv.ir/page-905857.html&bvm=bv.144224172,d.eWE&psig=AFQjCNE7OkcYn20ehh20aKeqW0oooQjvFQ&ust=1485008149738103

Introduction

Who is UL?

« Global independent safety science company

« Over 120 years in developing product standards and conducting evaluations of a
wide range of building components, materials and systems

* Focus is promoting safe living and working environments

Our Mission...“Working for a Safer World”

F-
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Introduction

air barrier

tre g e L oLl B UL HAS ENHANCED TRANSACTION SECURITY FOR:

MORE THAN MORE THAN
2 500+ banks 60+ mobile network operators
20+ payment 90+ governments/

COUNTRIES INDUSTRIES schemes transport operators

UL SOFTWARE IS USED BY

UL has helped to set
MORE THAN 10,000+
J
stand_ards dfafining safety, SCIENCE & GLOBAL ORGANIZATIONS IN
security, quality and sustainability EXPERTISE OVER 1 0 |NDU STRIES

UL’S SUSTAINABILITY CERTIFICATIONS are referenced in . UL SERVES

SUSTAINABLE PRODUCT 1 OUT OF 3

E 9 0 0 + SPECIFICATIONS OR PURCHASING
GUIDELINES AROUND THE GLOBE SOETUNE 51T
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Learning Objectives

Upon completion of this presentation, we hope that each person takes
away further knowledge of the following:

 Identify at least 3 different building envelope standards as specified
within the I-Codes

« Better understand these standards, and how they relate to the various
exterior building envelope products

« Gain a better understanding of the differences between standards that
are material tests compared to those that test assemblies

Gain knowledge about fire tests such as NFPA 285 and UL723 (ASTM

air barrier
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Agenda
* U.S. Codes Specific to Building Envelope

 Review of Weather Barrier and Air Barrier Performance
Standards

* Review of Fire Testing Performance Standards

air barrier e Question & Answer
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http://bonnernetwork.pbworks.com/w/page/13113051/Sample Agendas
http://bonnernetwork.pbworks.com/w/page/13113051/Sample Agendas

Agenda

» U.S. Codes Specific to Building Envelope

 Review of Weather Barrier and Air Barrier
Performance Standards
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Various Codes Referencing Air Barriers

* International Code Council (ICC)

 American Society of Heating, Refrigerating and Air-
Conditioning Engineers (ASHRAE)

« 90.1... Section 5.4.3
« 189.1... Section 7.4.2

* International Green Construction Code (IgCC) - Section 605

2ic barrier Our focus today will be on the ICC!
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U.S. and the International Codes

15 Model Codes (IBC, IRC, IECC, Plumbing, Energy, Green, Existing, more)

air barrier « Complete set for building safety and fire prevention

« Benefits public safety and supports the industry’s need for one set of codes
without regional limitations
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|ICC — Model Codes

Model Codes define performance for exterior building
envelope performance

* IBC (and IRC) establishes weather protection performance
(weather barriers)

« IECC establishes thermal performance (air barriers)
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U.S. and the International Codes

« States Adopt
« May Amend

{ Model [-Codes

¥

» Product Specific
* Prescriptive or Performance

Requirements

[ Performance

e Consensus Based
e Establish Criteria

air barrier [ Test Standards
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Test Standards Writing Organizations

—H American
AA Architectural
N AL Manufacturers
Association

ALy
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Weather Resistive Construction

First — let’s review weather protection performance within IBC & IRC!

Requirements for
Building Envelope Weather Protection
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IBC & IRC Definitions

Exterior Wall Envelope. system or assembly of exterior wall
components that provides protection of building structural members
from the detrimental effects of the exterior environment

Interior Drywall
Exterior Sheathing

Air & Water Barrier
Exterior Insulation
Exterior Cladding

Vapor Barrier*
Cavity Insulation
Base Wall Structure
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IBC & IRC Definitions

Exterior Wall Covering. material or assembly of materials on the
exterior side of exterior walls for providing a weather-resisting

barrier

air barrier
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IBC & IRC Definitions

Water-Resistive Barrier. material behind an exterior wall covering
iIntended to resist liquid water that has penetrated behind the
exterior covering from further intruding into the exterior wall
assembly.

T
%
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Building Envelope Weather Protection

The IBC and IRC take a systematic approach to building
envelope weather protection:

1. Passive Protection
Design and Engineering
Plan Review

2. Active Protection
_ _ Lab Testing
air barrier Mock-up Testing

abaa Field Testing

association of
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Passive Protection
(IBC & IRC: Code Sections 1403.2 and R703.1)

Exterior walls shall provide the building with a weather-
resistant exterior wall envelope.

* Envelope shall include flashing

* Be designed and constructed to prevent accumulation
of water within the wall assembly by providing a water
resistive barrier behind the exterior veneer

air barrier
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Passive Protection
(IBC & IRC: Code Sections 1403.2 and R703.1)

2 Exceptions for requiring weather-resistant exterior wall
envelope:

1. Exterior wall envelope not required over concrete
or masonry walls

2. Exterior wall envelope tested in accordance with
ASTM E331 under 4 conditions

air barrier
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Building Envelope Weather Protection

2 Exceptions for requiring weather-resistant exterior wall
envelope:

2. Exterior wall envelope tested in accordance with |
ASTM E331 under 4 conditions

J

.

air barrier

a baa L Active Protection within IBC & IRC!

association of
america




Testing to ASTM E331

‘\QBI»} Designation: E 331 — 00 (Reapproved 2009)
‘N"!HA!’!MAL
- NTERNATIONAL
So what is ASTM E3317
u Water Penetration of Exterior Windows, Skylights, Doors,

and Curtain Walls by Uniform Static Air Pressure
Difference’

« Laboratory test procedure for determining the
resistance to water penetration under uniform
static air pressure differences

« Conducted for a specified duration with water
applied at 5.0 gal/ft°.hr at a specified pressure

air barrier
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Testing to ASTM E331 — 4 Conditions

v'Condition 1:
» Test specimen to have minimum 1 opening, control joint, wall/eave &
wall/sill interface
* Openings/penetrations must represent intended end use

v Condition 2:
e Test size = minimum 4’ x 8’

v' Condition 3:
« Minimum pressure differential of 6.24 psf (Typical test is 2.86 psf)

alk karigr v’ Condition 4:

a b a a * Minimum test exposure = 2 hours (Typical test is 15 minutes)
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Testing to ASTM E331

Pass/Fail Criteria

Results of testing indicate that water did not penetrate through
the following:

v" Control joints in the exterior wall envelope

v Joints at the perimeter of openings

v' or intersections of terminations with dissimilar materials
air barrier
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International Energy Conservation Code

Now that we’ve reviewed weather protection for the Building
Envelope, we’ll now review the IECC specific to Air Barrier

requirements...

—
Model Code - Requirements for .
Building Thermal Envelope

Protection...

air barrier
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IECC Definitions

Building Thermal Envelope. building elements that enclose
conditioned space or provide a boundary between conditioned

space and unconditioned space.

air barrier
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IECC Definitions

Air Barrier. Material(s) assembled and joined together to provide a
barrier to air leakage through the building envelope...may be a
single material or combination of materials.

air barrier
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IECC Definitions

Infiltration. uncontrolled inward air leakage into a building caused
by the pressure effects of wind or the effect of differences in the

iIndoor and outdoor air density or both.

air barrier
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Thermal Protection — Energy Conservation

Now — let’s review thermal protection performance within IECC!

IECC has 2 main sections/provisions

Commercial &
Residential

air barrier
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IECC - Residential Provisions

Let’s look first at Residential Provisions (Section R402.4)

Residential Provisions of IECC are consistent with the IRC

air barrier

abaa Chapter 1

association of
america




IECC - Residential Provisions

Building thermal envelope shall be:

1. Sealed between dissimilar materials
2. Installed per mfg’s instructions

3. Blower door tested

air barrier
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IECC — Commercial Provisions

Now let’s look at the Commercial Provisions of IECC
(Section C402)

Prescriptive Building Thermal Envelope Requirements:

v Insulation — walls, floors and roof

v' Fenestration — maximum area

v Air leakage — thermal envelope/air barriers
ik Rarelar v’ Air leakage of fenestration

abaa
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IECC - Commercial Provisions

IBC directly refers use of the Commercial
Provisions within the IECC!

Direct
Comparison

air barrier
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IECC — Commercial Provisions

So within the Commercial Section of IECC...

Section C402.4 — Mandatory Air Leakage

Flues

“The thermal envelope of buildings
shall comply with Section C402.4.1
through C402.4.9”

air barrier , _ _ =3
So let’s review these sections! | S

) —
Floors Doors
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IECC — Commercial Provisions

Section C402.4.1: Continuous air barriers are required, except in

Climate Zones 1-3

air barrier
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IECC = Section C402.4

 Air Barriers can be located: inside, outside, within envelope
assemblies, or any combination

« Shall comply with 2 Sections: C402.4.1.1 (construction) and
C402.4.1.2 (compliance options)

Let’s go into detail of construction
and compliance options...

air barrier
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IECC — Section C402.4.1.1 (Construction)

- Must be continuous and across all joints and assemblies, which
must be sealed

« Recessed lighting comply with C402.4.8

« Other penetrations through air barrier shall have provisions to
maintain integrity

Exception: if Building Air Leakage test is conducted
air barrier and complies with Section C402.4.1.2.3...then top 3

a b a a regmt’s don’t need to be met!
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IECC - Section C402.4.1.2 (Compliance Options)

3 ways to comply with air barrier reqmt’s...all at 75 Pa (per IECC)!

R
Q A b o P ———

1 Material <.004 cfm/ft? } ASTM E2178 | My

Lab Test!

—
OR .

™
o . 2 ASTM E2357 or
N Assembly < .04 cfm/ft } E1677 or E283

% / Field Test!
ﬁ Building < .4 cfm/ftZ} ASTM E779

air barrier

Y
“~ N
=
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IECC - Section C402.4.1.2 (Compliance Options)

Rule of 4’s!

—— . Material <.004 cfm/ft2 } ASTM E2178 | My
- OR Lab Test!
T Assembly .04 cfm/ft2 || ASTME2STor
— y=. E1677 or E283
% Field Test!

air barrier
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IECC - Section C402.4.1.2 (Compliance Options)

Let’s look at Material Testing First!

v' Material Test = ASTM E2178

or

v’ Assembly Test = ASTM E2357, E1677, or E283

air harrier or

a b a a v' Building Test = ASTM E779
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Section C402.4.1.2.1 (Material Test)

ASTM E2178: «standard Test Method for Air Permeance of Building Materials”

« Atleast 5 test samples with sample size = 1m x 1m X
thickness

* Varying pressures on 1 side, then measure air flow through
specimen...

« ASTM is considering “Air Leakage” vs. “Air Permeance”

air barrier _ _ s
Per IECC Pass = Air Leakage =< .004 cfm/ft? s FrEmise {
' |

abaa o —

association of
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Section C402.4.1.2.1 (Material Test)

Materials that meet this Requirement*:

(mirimum
(minimum)

Plywood 3/8 in.
Orniented strand board 3/8 In.
Exiruded polystyrene insulation board Y2 in.
Foil-faced urethane insulation board Y2 in.
Closed cell spray foam minimum density of 1.5 pcf 1-1/2 in.
Open cell spray foam density between 0.4 and 1.5 pcf 4.5in.
Exterior gypsum sheathing or interior gypsum board Y2 in.
Cement board Y2 in.

Buiit up roofing membrane
Modified bituminous roof membrane
Fully adhered single-ply roof membrane

A Portland cement/sand parge, stucco, or gypsum plaster 5/8 In.
alr bal’l‘ lel’ Cast-in-place and precast concrete

Sheet metal or aluminum
a a a * Provided joints are sealed and materials installed as air
association of barriers per mfg instructions!

america



IECC - Section C402.4.1.2 (Compliance Options)

Now we’ll review Assembly Testing!

v' Material Test = ASTM E2178

or

v' Assembly Test = ASTM E2357, E1677, or E283

or

air barrier

a b a a v Building Test = ASTM E779

association of
america



Section C402.4.1.2.2 (Assembly Test)

3 test standards to comply...
all have same air leakage pass criteria < .04 cfm/ft? @ 75 Pa

Assemblies that meet this Reguirement*

v' Concrete masonry walls coated with block filler and 2
coats of paint or sealer

or

v' Portland cement / sand parge, stucco or plaster = %"
air barrier thick

a b a a * Provided joints are sealed and Construction section
regmt’s are met!

association of
america



Section C402.4.1.2.2 (Assembly Test)

Let’s review each Lab Test for Assemblies!

1 M) Designation: E2357 — 11
1
ull’®

ASTM E2357 =

Standard Test Method for
Determining Air Leakage of Air Barrier Assemblies’

QHIM; Designation: E1677 — 11
ull

TIONAL

ASTM E1677 T Standard Specification for

Air Barrier (AB) Material or System for Low-Rise Framed
Building Walls

gqglI»} Designation: E283 — 04 (Reapproved 2012)
1]

air barrier o< LA

a b a a ASTM E283 Standard Test Method for
Determining Rate of Air Leakage Through Exterior Windows,

Curtain Walls, and Doors Under Specified Pressure
Differences Across the Specimen’

association of
america



1St Assembly Test (ASTM E 2357)

ASTM E2357: «standard Test Method for Determining Air Leakage of Air Barrier Assemblies”

« Lab Test that provides a method to evaluate the full air barrier
system

« Shows that materials, components, and accessories all work
together and stay sealed during building operation

air barrier Per IECC Pass = Air Leakage < .04 cfm/ft2

abaa e

association of
america




1st Assembly Test (ASTM E 2357)

« Atleast 2 test samples (8'x8’)...1 opaque wall, 2" with
penetrations

« ASTM proposed change that 3" specimen in std must be tested,
or incorporated, into 2"d specimen!

Specimen 1 - Opaque Wall [ v Specimen 3 — Roof/Foundation interface and opaque
» Specimen 2 - Continulty st Penstrations wall (with modifications) seal interface

9 f
(Optlon al) /Mh roof system
s (Gase wal ang air Demer CoONQUIElon SaMe 83 Spocmen 1| 2 = stool plato to smulato
I b1
i E— l adhesion to steel
I - | A Typeat 2 structure
S D it s SRR Opaquewal =
v“;m‘:ﬂ,‘-‘p’l‘ e = Gavarzed with modifications ;_E 2
fncions g § duet (100 mer) 1 7 125 mm gap Window & | (i.e. brick strapping, brick lies, etc.)
i g S ° 1 30 1200 mem £ i
/ / v [ £ 5
X X #ox X .
- - | wndow vy pymocnd! i b
1 v ) Wil
air barrier , e N1 || SRR | OR——
‘! W4 ) V) 1| e / Per manufacturer's instructions simulate foundation
I v/ /1 % " < detail or slab-on-grade
l
O, p x et By / \ =
{ e 10 edon —— ¥ %
T | \ f R R I T LN SRR PRI I B
ol oo VT O \ / R R G Y S T ORI LA T s Y R, S R A7 R A AR h e
~ P sou Arviae B ™ 300mm| [Lede it e e R v L
R M R (W x_\ iV ox
- — - ‘ ’I -
1 | } I e — 7 2400 mm minimum
‘.‘ ;v:‘(-v olneart Haragonal s recargaat X = L4 Namcrwy ten
o)

2 H "\ Syyacal spaceg o Taas an
a ss 0 c I a l 0 n 0 \ ahadsmiumaindi o, - ConsuTion practics

S M

;o

i
8

2500 mm mi
|

e )
¥
&
g
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1St Assembly Test (ASTM E 2357)

air barrier

abaa

association of
america

15t Step = 7 different pressures conducted for air leakage

2nd Step = Structural load sequence (sustained, cycling,

abg Mbma

3'd Step = Conduct 7 air leakage pressures again

Air leakage rating is taken after 3 steps at the
/5 Pa point!



1st Assembly Test (ASTM E 2357)

» Water resistance is not part of this testing

* For Listing on the ABAA website, you must submit an

E2357 test report! i i c—a
| "7 B

air barrier 4 /D

il Junciion Doxes rataled
" ACCONBANCe Wil COMMPUCEON

association of
america




Section C402.4.1.2.2 (Assembly Test)

2nd Alternate Lab Test for Assemblies...

¢ Ll»/ Designation: E2357 — 11
ASTM E2357 4l

Standard Test Method for
Determining Air Leakage of Air Barrier Assemblies’

QHIM; Designation: E1677 — 11
ull

INTERNATIONAL

A ST I\/I E 1 6 7 7 Standard Specification for

Air Barrier (AB) Material or System for Low-Rise Framed
Building Walls

gqglI»} Designation: E283 — 04 (Reapproved 2012)
ull

air barrier o< LA

a b a a ASTM E283 Standard Test Method for
Determining Rate of Air Leakage Through Exterior Windows,

Curtain Walls, and Doors Under Specified Pressure
Differences Across the Specimen’

association of
america



2"d Assembly Test (ASTM E1677)

ASTM E 1677 “standard Specification for Air Barrier Material or System for Low-Rise
Framed Building Walls”

Classifies 2 types of air barriers:

Type | = protects water absorptive building materials from
water penetration (passes water test)

Type Il = protects building materials that are unaffected

2ir harrier by water penetration (no water test)

a b a a Per IECC Pass = Air Leakage = .04 cfm/ft2
@ 75 Pa

association of
america



2"d Assembly Test (ASTM E1677)

1 Opaque Test Sample (8" x 8°)
« Usually sheathing over wood studs (16" o/c)

 If interior wallboard is part of AB, then must install 1
receptacle box w/ wiring holes thru studs

* Pressure testing must simulate use of lap siding or brick

aii latiln veneer exterior finish/cladding

abaa

association of
america



2"d Assembly Test (ASTM E1677)

Lab Tests Conducted:

« Air Leakage (ASTM E283 using 5 pressures)
e Structural Loading (ASTM E330 at 65 mph)
 Water Resistance (ASTM E331...only Type |)

« Water Vapor Permeance (ASTM E96/E96M)

. -
a l r b a rrl er TABLE 1 AB Classifications
Classifications
Paromance Proporties
Type | Typa |l
Air leakage in acoordance with 5.1.1  in accordance with 5.1._1
Structural integrity in accordance with 5.1.2  in accordance with 5.1.2
Water rasistance in acocordanca with 5.1.2  not required
B - Water vapor permeance in accordance with 5.1.4 in accordance with 5.1.4
assoclatlon 0’ Supplameantal in acoordanca with in accordanca with
requiraments Section & Section 6

america



Section C402.4.1.2.2 (Assembly Test)

Last Alternate Lab Test for Assemblies...

¢ Ll»/ Designation: E2357 — 11
ASTM E2357 4l

Standard Test Method for
Determining Air Leakage of Air Barrier Assemblies’

QHIM; Designation: E1677 — 11
ull

INTERNATIONAL

ASTM E1677 - Standard Specification for

Air Barrier (AB) Material or System for Low-Rise Framed
Building Walls

gqglI»} Designation: E283 — 04 (Reapproved 2012)
ull

air barrier o< LA

A ST M E283 Standard Test Method for
Determining Rate of Air Leakage Through Exterior Windows,

Curtain Walls, and Doors Under Specified Pressure
Differences Across the Specimen’

association of
america



3'd Assembly Test (ASTM E283)

ASTM E283: “standard Test Method for Determining Rate of Air Leakage Through Exterior
Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the Specimen”

Lab Test conducted on Assembly...

» Specimen size to be specified by authority, or sized
to include all typical parts of the system

air barrier

abaa

association of
america

Per IECC Pass = Air Leakage < .04 cfm/ft? @ 75 Pa



3'd Assembly Test (ASTM E283)

ASTM E283: “standard Test Method for Determining Rate of Air Leakage Through Exterior
Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the Specimen”
Procedure:

» Seal off test unit, and measure air leakage
(extraneous leakage)

» Un-seal test unit, then re-measure (total system)

air barrier » Subtract extraneous air from total air = Performance

a b a a Per IECC Pass = Air Leakage < .04 cfm/ft? @ 75 Pa

association of
america



IECC - Section C402.4.1.2 (Compliance Options)

Reviewed Material and Assembly...now let’s review the last
option!

v' Material Test = ASTM E2178
or

v Assembly Test = ASTM E2357, E1677, or E283

or
abaa

association of
america



Section C402.4.1.2.3 (Whole Building Test)

ASTM E779: “standard Test Method for Determining Air Leakage Rate by Fan Pressurization”

Field Test to measure air leakage rate (air tightness)
of building envelope under controlled pressure

Per IECC Pass = Air Leakage < .4 cfm/ft?
@ 75 Pa B

air barrier
W

abaa

association of
america




Quick Review for Air Barriers

3 ways to comply with air barrier reqmt’s...all at 75 Pa (per IECC)!

7 Material <.004 cfm/ft2 } ASTM E2178 | My

O /

L b S 2 ASTM E2357 or
S| Assembly < .04 cfm/ft } Il

air barrier e OR /
abaa . gﬁ Building = .4 cfm/ftZ} ASTM E779

association of
america

Lab Test!

Field Test!




Building Envelope Weather Protection

Inspection Process

air barrier

abaa

association of
america



Inspection of Building Envelope Weather
Protection

* Inspections typically done by Code Official but may be
Inspected by an approved agency or individual

* Verifies:
« Approved design is being used

« Assembly is being constructed in accordance with approved design

air barrier

abaa

association of
america




Field Testing Prevents & ldentifies Problems

Field testing identifies water and air leakage issues for prevention and mitigation

v Water Leakage through the window or wall cavity
results in mold, mildew and air quality concerns

v Water Leakage into the wall cavity results in
electrical shorting and fire concerns

v Water damage on the exterior facade caused by
water leakage results in deterioration of the

facade

air barrier

abaa

association of
america




air barrier

abaa

association of
america

Now we’ll turn it over to Dwayne

- Key Fire Tests -

64



Agenda

* Review of Fire Testing Performance Standards

air barrier

abaa

association of
america
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Exterior Wall Systems — Why we test?

Torch Tower — Dubal
February 2015

Possible rapid burning of
aluminum cladding containing

abaa S ' = combustible core + high winds

association of
america



Exterior Wall Systems — Why we test

Address Hotel Fire —
Dubal December
2015

ACM tested to NFPA 285
or ASTM E1197?

air barrier

abaa

association of
america




Exterior Wall Systems — Why we test

Ajman One Complex
March - 2016

7 Ll

air barrier

abaa

association of
america
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Exterior Wall Systems — Why we test

Fire Hazards of Exterior Wall Assemblies
Containing Combustible Components

Final Report

Prepared by:
Nathan White
CSIRO
Haghett, VIC, Australia
Afichael Delichatsios

FireSERT, University of Ulster
Jordanstown, Northern Ireland

© June 2014 Fire ProtecSon Rezearch Foundadon

\ THE
w FIRE PROTECTION
RESEAACH FOUNDATION
air barrier

THE FIRE PROTECTION RESEARCH FOUNDATION
ONE BATTERYMARCH PARK
QUINCY, MASSACHUSETTIS. US A 0216897471
E-MATI:: Foundationw @ NFPA ors
WEB: www nfpaorz Foundanon

association of
america




Exterior Wall Systems — Combustible Cladding

Metal Composite Panels

On various metal framing
systems, furring, tracks,
gasketing, joints, etc.

air barrier

abaa

association of
america



Exterior Wall Systems — Combustible

Cladding

Aluirruiri urr

Sheet
I oirti—aBk s el i L
Core ! 1
Sl icn e

Sheet

air barrier

abaa

association of
america

Typical Example:

.02 inch aluminum facings chemically
bonded to a foam plastic core app. 3
to 6 mm total thickness

Skins: alminum, zinc, copper,
stainless steel, and titanium



NFPA 285

air barrier

abaa

association of
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UL - ISMA

Intermediate Scale Multi-story Apparatus

o =
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air barrier |

3 s
abaa 2~
association of
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Exterior Wall Systems — Fire Performance

2500 -
1550°F at 30 minutes
2000 - /
m f
© 1500 -
= | «¢=UL 263
% : (ASTM...
Q1000
c
3
500
air barrier S S ——
0 60 120 180 240 300 360 420 480
abaa Time (s

association of
america



NFPA 285 — FIRE PROPAGATION

Test room @ each story — open to the front. Constructed of concrete slabs and walls
Each test room is app. 3m x 3 m x 2 m high

Complete assembly (representative of end use application, including external
cladding, insulation, framing and internal wall

Window opening 0.76 m high x 1.98 m wide; sill located 1.52 m above the top of the
first-story test room slab

« Two gas-fired burners

»One inside the first story room

»One outside the first story window opening of the wall assembly

air barrier

abaa

association of
america



NFPA 285 — Calibration

Table 7.1.11 Calibration Average Values for Time Periods Indicated

Temperature
Thermocouple 0—5 min 5-10 min 10—15 min 1520 min 2025 min 25 30 min
Location and
Numbers °F g’ °F T °F 2C °F °C °F G °F °G
Test room ceiling: 1151 622 1346 730 1482 306 1600 871 1597 869 1648 8498
Nos. 1822
Interior wall surface 1065 574 1298 703 1433 778 1578 859 1576 858 1655 902
of test room: Nos.
15-17
1 ft (305 mm) above 602 317 B70 466 952 511 992 533

top of window
opening: No. 2

2 ft (610 mm) above 679 359 1015 639
top of window
opening: No. 3
3 ft (914 mm) above 6546 341 971 63
top of window
opening: No. 4
4 ft (1219 mm) above 577 302 858 573
top of window
opening: No. 5
5 ft (1524 mm) above 521 272 765 509 1007 542 1106 597

top of window

i i opening: No. 6
a Ir barr|er 6 fr (1829 mm) above 472 244 690 366 787 419 856 458 913 489 1010 543

top of window

a b a a e

association of
america



NFPA 285 — FIRE PROPAGATION

air barrier

abaa

association of
america

Table 7.1.11 Calibration Average Values for Time Periods Indicated

Temperature
Thermocouple 0—5 min 5-10 min 10—-15 min 15-20 min 2025 min 2530 min
Location and
Numbers °F “C °F € °F C °F °G °F G °F G
Test room ceiling: 1151 622 1346 730 1482 806 1600 871 1597 869 1648 898
Nos. 1822
Interior wall surface 1065 574 12¢ 1433 576 858
of test room: Nos.
15-17
1 ft (305 mm) above 602 317

top of window
opening: No. 2

2 ft (610 mm) above
top of window
opening: No. 3

3 ft (914 mm) above
top of window
opening: No. 4

4 ft (1219 mm) above
top of window
opening: No. 5

5 ft (1524 mm) above
top of window
opening: No. 6

6 fr (1829 mm) above
top of window
opening: No. 7

1296

6546

1174 1314

o
~1
~1

1063

& |
N
e
I



NFPA 285 — Calibration

Heat Flux (W/em?)

Calorimeter LLocations

and Numbers 0—5 min 510 min 10—15 min 1520 min 20—-25 min 2530 min
2 ft (610 mm) above 09 +02 1.9=0.4 25 +0.5 240+ 0.6 3.4+0.7 3.8+ 08
top of window
opening: No. C—2ft
2t (914 mm) above 1.0+ 09 20+04 26+=0.5 2.2+ 0.6 3.7+ 0.7 4.0 =08
top of window
opening: No. C-3ft
4ft (1219 mm) above 08 +02 1.5 03 20+0.4 25+ 0.5 3.0+ 0.6 3.4+ 0.7

top of window

opening: No. C—4ft

air barrier

abaa

association of
america




NFPA 285 — FIRE PROPAGATION

Burners are ignited to deliver specified temperatures and heat fluxes over a 30 minute
test duration. The window burner is ignited 5 minutes into the test.

air barrier

abaa

association of
america




NFPA 285 — FIRE PROPAGATION

NFPA 285 Fire Test Parameters

air barrier No flames in the second floor room

a b a a  Temperature rise < 278°C (500°F)

association of
america



NFPA 285 — FIRE PROPAGATION

NFPA 285 Fire Test Parameters
< -,;;ac'» e
< X vdl

Inside wall assembly,
thermocouples shall
not exceed 1000°F

No flame
propagation
in second-
floor rcom

Images courtesy of DuPont Building Innovations

* Inside wall cavity air space temperatures shall not exceed
538°C (1000°F)

air barrier . . .
« Temperatures on wall cavity & stud cavity insulation shall not

a b a a exceed a temperature rise of 417°C (7/50°F)

association of
america



NFPA 285 — FIRE PROPAGATION

NFPA 285 Fire Test Parameters

No flame
propagation

Inside wall assembly,
thermocouples shall
not exceed 1000°F

Externally,
flames shall
not reach 10

in second-

floor rcom feet above the

window’s top.

Externally,
flames shall not
reach 5 feet
laterally from
the window’s
centerline.

Images courtesy of DuPont Building Innovations

Temperatures at exterior of wall must not exceed 538°C (1000°F) at a height
of 3 m (10 ft.) above the window opening

« Exterior flames must not extend vertically more than 3 m (10 ft.) above the
air barrier window opening

abhaa

association of
america

Exterior flames must not extend horizontally more than 1.5 m from the
centerline of the window opening



NFPA 285 — FIRE PROPAGATION

air barrier

abaa

association of
america




NFPA 285 — FIRE PROPAGATION

Fire Spread Through Cavities Window Detall

Flame drawn :
through cavity . =

air barrier

abaa

association of
america Image courtesy of BRE




Engineering Analysis

ASTM E1354 Cone Calorimeter

air barrier

abaa

association of
america

Time to ignition (S)

Peak heat release rate (kW/m2)
Time to Peak heat release rate (s)
Average heat release rates (kW/mz2)
Effective heat of combustion (MJ/kg)
Total heat released (MJ/m2)



US Code Requirements Drive Safety

Foamed Plastics

Since around 1988 the Codes have
addressed exterior wall systems
containing combustible foam plastics.

IBC 2603.5.5 - The exterior wall
assembly shall be tested in
accordance with and comply with the
acceptance criteria of NFPA 285

air barrier

abhaa

association of
america



US Code Requirements Drive Safety

Foamed Plastics — Summary for Exterior Walls

« ANSI/UL 263 /ASTM E119 — If fire rated wall

ANSI/UL 723 (ASTM E84) — FS 25/ SD 450

NFPA 268 — Ignitibility of Exterior Walls

NFPA 285 — Exterior Wall Test — Multistory Test
air barrier

abaa

association of
america

NFPA 259 — Potential Heat



US Code Requirements Drive Safety

Yes Type I, II, 11, No
or IV
Buildings
Foam Plastic No Combustible No 2012 No
Insulation veneer?tover 40 IBC?
Yes Yes l
Yes Combustible No

air barrier

a baa NFPA 285 Required

association of
america

WRBs over 40 ft.

NFPA 285

Not Required




NFPA 285 - FWFO ASSEMBLIES

Currently, there are 28 NFPA 285 UL Assemblies (FWFO)
EWSO0001 through EWS0028

 Noncombustible veneers
« ACM panels
 Fluid applied weather barriers

 Various foams & insulation
air barrier

abaa

association of
america




OTHER FIRE TEST METHODS MAY NOT
FULLY ADDRESS HAZARD

air barrier

abhaa

association of
america




Steiner Tunnel Test — UL723 / ASTM E84

Measures Surface Burning Characteristics

* Flame Spread Index
« Smoke Developed Index

Measures performance of material under test relative to
comparative sample of:
* Inorganic reinforced cement board (FSI/ SDI = 0)

* Red oak (FSI/ SDI = 100)
e Red Oak — Tunnel is Calibrated to travel the flame 19-1/2 ft. in 5-1/2

minutes
air barrier

abaa
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america



Steiner Tunnel Test — UL723 / ASTM E84

air barrier

abhaa

association of
america




Steiner Tunnel Video

air barrier

abaa

association of
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Flame Propagation of Red Oak

Distance (Feet)

air barrier

abaa

association of
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Flame Propagation of Test Sample

0 sample

Distance (Feet)

air barrier

abaa

association of
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Steiner Tunnel Test — UL723 / ASTM E84

Tunnel Layout

air barrier

abaa —

association of
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Agenda

air barrier

abaa

association of
america

* Third Party Certification ’
o®


http://bonnernetwork.pbworks.com/w/page/13113051/Sample Agendas
http://bonnernetwork.pbworks.com/w/page/13113051/Sample Agendas

The U.S. Safety System

Installation
Codes

Product Standards and
Certification

Inspection and
Enforcement

air barrier Safe Products and Safe Installations I

association of
america



Significance of Third Party Certification

« Many municipalities’ laws, codes, and regulations require building products
be tested, listed, and/or labeled before the products can be installed.

« Some manufacturers make it a company policy to obtain UL certification -
minimizes the possibility of non-acceptance by AHJs.

air barrier

abaa

association of 99
america
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Significance of Third Party Certification

So, Being UL Certified Means:

* Product has been evaluated and complies with UL's requirements

« Manufactured under UL’s Follow-Up Service Program-- not just tested by UL

air barrier

abaa

association of
america 100




UL Online Search Tools

» UL Certifications Directory

» Product Spec ™

» Code Link

air barrier

abaa

association of
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UL Online Certifications Directory

So How Is this Information Accessible within UL?

“UL Online Certification Directory”

Quick Guide Contact Us UL.com

Anyone can use _ ABOUT THE ONLINE CERTIFICATIONS
y BEGIN A BASIC SEARCH DIRECTORY

@_D_H_LLHE_G_EBJ_LELEA]'_LD_HS DIRECTORY

N O Charge tO access To beﬁin a sgar_ch,hplease enter ugelur mare You can use the UL Online Certification Directory to:
search criteria in the parameters below.
Verify a UL Listing, Classification,
No passwords comany " Keamarin e Cossfieston o
Name [options . Ver!fv a UL Listed pruduct use
H {options) « Verify a UL Recognized component use
Updated dally City & Verify a product safety standard
Searchable by: ssstote  towse o Y e Goo e
Us Zip Cod
OKeyword ° © Learn more with the - )
Faree Select a country - Quick Guide to the Online Certifications Directory
*Manufacturer _ .
Region Select a region - SPECIFIC SEARCHES
o .
UL Flle Number (P::,t::_jg?de Select a specific search: -
*Standard used for evaluation UL Category FEATURED LINKS
UL File
Number (help)

Keyword WAl Tm UL Code

air barrier
Senvices Correlation

b a a Search [l Database

association of
america



http://www.ul.com/database

UL Online Certifications Directory

OMLINE CEBTIFICATIONS DIRECTORY
Quick Guide Contackt Us UL.com

ABOUT THE ONLINE CERTIFICATIONS
BEEGIMN A BASIC SEARCH DIRECTORY

To beqgin a sgar_'-:h, please enter one or Dre You can use the UL Online Certification Directory to:
=zearch criteria in the parameters beloyf.

» Verify a UL Listing, Classification, or
FRecognition
ﬁl;rrr'llpéar;y S HYZ COMpany = “erify a UL Listed product use
{options) werify a UL Recognized component use
» erify a product safety standard

City

Looking for ULC certifications? Go to the

us State Select a state - ULC Online Directories

uUs Zip Code
Learn more with the
Quick Guide to the Online Certifications Drirectory

Country Select a country -

Region Select a region - SPECIFIC SEARCHES

Postal Code :
(non-Us) Select a specific search: -
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UL File
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EWwWsO00D03

EwWsO00D04
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EWs0007

EWs0003

EWs00D09

Category Name

Exterior Wall

Exterior Wall

Exterior Wall

Exterior Wall

Exterior Wall

Exterior Wall

Exterior Wall

Exterior Wall

Exterior Wall

Exterior Wall

Systems
Systems
Systems
Systems
Systems
Systems
Systems
Systems
Systems

Swystems

Link to File

FWEO.
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FHEC.
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EWSoQ0s

FWFEQO,
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FWFO.
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air barrier

1. Steel Studs — Min 2-5/8 in. (92 mm) deep, formed of min 15 ga. gal'-.-r steel spaced max 18 in. (405
mm ) O, additional studs to be used to completely frame window openings.

2. Interior Gypsum Board (BWFR)}* — Min 528 in. (1& mm) thick, 4 ft (1.2 m) wide, attached to =stesl
studs with 1 in. (25 mm) long, Tyvpe S steel screws spaced max 8 in. (202 mm ) OC. Joints oriented
wverticallyvy and cowvered with paper tape and joint compound. Screw heads=s covered with joint compound.

UNMITED STATES GYPSUM CO — Typse SO

3. Exterior Gypsum Sheathing (BWFR)* — Ewxterior-grade glas=s mat sheathing gypsum board,
minimum 578 in.{15 mm) thick, attached to steel =stud=s with 1 in. (25 mm) long, Type = steel =crews =paced
max & in. (203 mm) OC. Joints oriented wertically or horizontally. Aadditional sheathing to be used to line
framed window openings=.

UNITED STATES GYPSUM CO — Typse USGX

34, Exterior Wall System Component — Sealant® — (Mot Shown] - Sealant applied to all exterior
sheathing joints prior to application of air barrier =ealant (Item 4).

TREMCDO INC — Tremflex 834

4. Exterior Wall System Component — Combustible Air Barrier Sealant™ — Spplied to completely
cover the gypsum sheathing at a min thickne=s=s of 35 Mmil (0.2 mMmmM) dry, 70 mil (1.8 mm) wet thickness.

TREMCO INC — Exofir 230

abaa
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air barrier

S. Foam Insulation (BRYX)}* — MNMom <4 bw 8 ft (1.2 byw 2.4 m) by 2-1/2 in. (22 mm]) thick, min 1L.55 pcf
[ Z24.8 I-c:g.-"rrl3:| extruded poly=styrene insulation secured to gyp=sum sheathing with min Mo. 8 by 3-12 in. (&9
mm) self-tapping steel screws=s in conjunction with 2 in. (51 mMmmMm) diameter steel washers=s.

THE DOW CHEMICAL CO — Styrofoam Scoreboard

AFM CORP — Foam-Control ERPS Type IX, Film Faced Foam-Control EPS Twpe IX, Foam-Control ERFS Type
I or Foam-Control EFS Twpe W

ATLAS EPS, DIV OF ATLAS ROODFING CORP — Thermalstar
OWEMNMS CORMING FOAM INSULATION L L C — Foamular 250 or Foamular CC

&. Window Flashing Materials — (Opticonal) - The following item= mayw be u=sed a= window fla=shing
materials:

L. Exterior Wall System Component — Window Flashing Material™® — MNom &
im. (152 mmj) wide extruded =ilicone rubber flashing attached to gypsum sheathing
with =ealant (Item ) to completely frame window opening.

TREMCD ITMNC — FProglaze ETA

E. Fiberglass Mesh — MNMom 0.012 in. (0.3 mm) thick open-weawe glass-reinforcing
fabric embedded within the air barrier =sealant (Item &).

TREMCD INC — 2011 Mesh
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. Exterior Wall System Component — Combustible Air Barrier Sealant® —
Applied to completely cover sheathing lining the window opening in conjunction with a
nom 0.012 in. (0.3 mm) thick cpen-weawe glass-reinforcing fabric embedded within
the zealant.

TREMCO INC — Exofir 230

Cr. Exterior Wall System Component — Sealant® — (Mot Shown) - Sealant
applied to all edges of window flashing material to adhere flashing to gypsum
sheathing.

TREMCO INC — Spectrem 1

7. Steel Lintel — Mom 7 in. (178 mm) wide by min 3/8 in. (10 mm) thick steel used at top of window
opening of brick veneer (Item 9] and extending min & in. (203 mm) beyvond each =ide of the opening.

g. Mineral Wool — Nom £ pcf (G2 I-::g.-"rrl3:|,. 1 in. (25 mm) thick mineral batt insulation secured to the
underside of steel lintel (Item 81 with two rows of steel batt pins located approx. 1 in. (25 mm) from the
edges and spaced a max 8 in. (203 mm) OC.

9. Exterior Veneer — Brick — Mominal 4-in.-thick clav brick offset to provide a nom 1 in. air gap
between foam insulation (Item 5) and brick wveneer with standard tvpe veneer anchors spaced a max 24 in.

(610 mm) on center.

10. steel Flashing — Formed of min 22 ga. steel. Formed to completely line window opening and overlap
onto both surface=s of the wall assembly a min /2 in. (13 mm).

*Bearing the UL Classification Marlk:

air barrier Last Updated on 2014-02-21
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ONMLINE CEBTIFICATIONS DIBRECTORY
Home Quick Guide Contact s LUl.com

FWFX.R276506
Exterior Wall System Components

Fage Bottom

Exterior Wall System Components

See General Information for Exterior Wall Sy=stem Components

TREMCO INC R27656
4475 E L7S5TH ST

CLEVWELAND, OH 44123-3411 USA

Sealant designated BExofir 230 for use in Systerm Mos. EWS0001, EWS0002, EWS0003, EwWSo004, EwWS0005.

Sealant designated Tremflex 834 for use in System Mos. EWS0001, EWS0002, EWS0003, EWS0004, EWS0005.

window flashing material designated Proglaze ETA for use in Systerm Nos., EWS0001, EWS0002, EWS0003, EWS0004, EWS0005.

Sealant de=signated Spectrem 1 for use in Systemn Mo=s. EWS0001, EWS0002, EWS0003, EWS0004, EWS0005.

La=t Updated on 2014-02-17

Duestions? Print thi= page Terms of LUse Page Top
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UL PRODUCY SPEC™ Cusackiy

ROecHy, O varily UL Cartifinc produche S0 yxaur (rojects

1. HOW DO YOU WANT TO SEARCH?
> Instattation Code

> Froduct Type

25" Oty

> UL Product Category Code

Format N

Introducing UL Product Spec™
* Responsive Web site-Right sizes to your screen size, smartphone, tablet or PC

» Works on all web connected devices regardless of platform or OS
 Includes Electrical Construction, Fire and Building Materials and Systems

air barrier
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UL Product Spec™

* No charge to access
 Find, specify or verify UL certified building products

« Updated daily
* Easy to use

air barrier
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http://www.ul.com/productspec

UL Product Spec™

U L PRODUCT SPECTMl Quickly find, specify, or verify UL Certified products for your projects.

1. HOW DO YOU WANT TO SEARCH? 2. RESULTS

Installation Code

>

> Product Type

> Products, Systems or Assemblies

> UL Product Category Code —

> Master Format Number

air barrier
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UL Product Spec™

U I_ PRODUCT S PECTM Quickly find, specify, or verify UL Certified products for your projects.

1. HOW DO YOU WANT TO SEARCH? 2. RESULTS

Building or Fire Systems
Fire Protection Systems
Commercial Cooking
Elevators
Fire Rated Walls, Floors, Beams and Columns
Firestop Systems
Passive Systems
Roofing
Windstorm Rated F’rodl"t‘rc:—
Egress Equipment

alr barrler Flammable Liquid Storage

a b a a Green Buildings

association of
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UL Product Spec™

U L PRODUCT SPEC"‘ Quickly find, specify, or verify UL Certified products for your projects.

1. HOW DO YOU WANT TO SEARCH? 2. RESULTS

Windstorm Rated Products
Windstorm-rated Swinging Door Componentis (ZHCH)
Accessories for Windstorm-rated Swinging Doors (ZHCK)
Swinging Doors, Exterior (ZHCW)
Door Frames (ZHDL)
Glass Light Frames for Windstorm-rated Doors (ZHDO)
Hinges (ZHDX)
Latching Hardware (ZHEM)
Windstorm-rated Assemblies (ZHLA)

a"' barrler Products for Use in Windstorm-rated Assemblies (ZHLL)

ahaa =
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Code Link

» Correlates model code sections to UL product categories

* Covers many model codes and editions (IBC, IRC, IgCC, ICC-700,
etc.)

 Flexible search capabilities
» Powerful tool to locate appropriate Listings
« www.ul.com/codelink
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Code Link
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1. HOW DO YOU WANT TO SEARCH? 2. RESULTS

National Electrical Code
International Fire Code

NFPA 1: Fire Code

NFPA 101: Life Safety Code
International Building Code
International Residential Code
Canadian Electrical Code, Part 1
ASHRAE 189.1

CAL Green

ICC 700

International Fuel Gas Code

International Green Construction Code

2014 2011

2015 2012

2015 2012
2012 2009
2015 2012
2015 2012

2012 2009

2011

2013

2012

2015 2012

2012



Code Link

U l. PRODUCT S|:'Ec.rllill Quickly find, specify, or verity UL Certified products for your projects.
1. HOW DO YOU WANT TO SEARCH? 2. RESULTS

MNational Electrical Code 2014

2011

International Fire Code 2015 2012

NFPA 1: Fire Code 2015 2012

NFPA 101: Life Safety Code 2012 2009

International Building Code 2015 2012

Enter one of the following search parameters:

Code Section Number:

UL Product Category Code:

—
air barrier e
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Example: "NITW™"




Code Link

U L PRODUCT SI:,ECTM|I Quickly find, specify, or verify UL Certified products for your projects.
1. HOW DO YOU WANT TO SEARCH? 2. RESULTS
Search Code name: International Building Code; Edition: 2015; Section number: 14032

Results 1-4 of 4

INSTALLATION CODE v | UL PRODUCT CATEGORY & CODE

IBC 2015: 1403 .2 Water-resistive Barriers - Housewraps: BIDMN
IBC 2015 1403 .2 Exterior Wall Systems: FWFO

IBC 2015: 1403.2 Exterior Wall System Components: FWEFX
1IBC 2015: 1403.2 Weather Barriers: ULEY

Results 1-4 of 4
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Code Link
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Ul. PRODUCT Sl’Ec'm|I Quickly find, specify, or verify UL Certified products for your projects.

1. HOW DO YOU WANT TO SEARCH? 2. RESULTS
UL PRODUCT CATEGORY

Exterior Wall Systems, FWFO

GENERAL
This category covers exterior non-load-bearing wall assemblies investigated to ANSI/NFPA 285, "Standard Fire Test Method for
Ewvaluation of Fire Propagation Characteristics of Exterior Mon-Load-Bearing Wall Assemblies Containing Combustible Components ™

as required by the "International Building Code,” or ANSI/NFPA 5000, "Building Construction and Safety Code.”

ANSI/NFPA 285 1s used to investigate the fire-propagation characteristics of exterior non-load-bearing wall assemblies and panels used
as components of curtain wall assemblies that are constructed using combustible materials or that incorporate combustible components

within the wall assemblies as follows:

> Show additional information...

VIEW UL CERTIFIED PRODUCTS

Wiew list
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@ ONLINE CERTIFICATIONS DIRECTORY

Home Quick Guide ContackUs UL.com

Search results

System No.
System No.
System No.
System No.
System No.
System Mo.
System No.
System No.
System No.
System No.

Page: 1 | 2

Y¥ou may choose to Refine Your Search.

Company Name

EWSs000D1
EWS00D2
EWS0003
EWS00DD-3
EWS0005
EWS000 6
EWSsO00oF
EWS000E
EWSsS0009
EWS0010

| 2

Category Mame

Exterior Wall Systems
Exterior Wall Systems
Exterior Wall Systems
Exterior Wall Systems=s
Exterior Wall Systems
Exterior Wall Systems=s
Exterior Wall Systems
Exterior Wall Systems
Exterior Wall Systems

Exterior Wall Systems

Link to File

FWFO.

EWsSo0R1

FWFO.

EWsoo02

il i

EWsSooR3

FWFO.

EWS o004

FWFO.

EWsS0005

FWFO.

EWs0006

FWFO.

EWS000.7

FWFO.

EWsS0008

il i

EWsSo00s

il i

EWso010

Model number information is not published for all product categories. If vou require

number, please contact Customer Service for further assistance.

information about a specific model




Learning Objectives - Review

We hope that each of you has gained further knowledge of the following:

* Able to Identify at least 3 different building envelope standards as specified
within the I-Codes

« Better understand the standards, and how they relate to the various exterior
building envelope products

« Gained a better understanding of the differences between standards that are
material tests compared to those that test assemblies

« Gained knowledge about fire tests such as NFPA 285 and UL723 (ASTM
E84)
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Questions
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Dave Stammen
919.549.1339
Dwayne Sloan

919.549.1676
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CONFERENCE
& TRADE SHOW

APRIL 18-20

2017

RESTON, VA

AIR BARRIER EDUCATION TRACKS FOR
THE CONSTRUCTION INDUSTRY



mailto:David.Stammen@ul.com
mailto:Dwayne.E.Sloan@ul.com

ThankYou!

9)) W. R. MEADOW& . -
SOPREMA I SEAMliGHT | arnm|me B E;,n

A Family Company Sivee 1926 Opp“ed restoration inc.
QUALITY...SERVICE...INTEGRITY

; Poly£uard
@ DEMILEC oly£uar
Innovation based. Employee owned. Expect more.
T2 B KENSEAL _
DOW CORNING Architectural Weatherproofing Products

g cozvsmucno:v PRODUCTS

air barrier

[I“HHHILI'I‘? [IESIE" ARCHITECTURAL COATINGS
FOR THE BUILT ENVIRONMENT

association of
america




