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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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Outline

« Summarize the impact of NFPA 285 on building enclosure wall
assembly design and construction.

 Evaluate material appropriateness for inclusion in an NFPA 285
‘approved’ wall assembly.

* Investigate detailing considerations to reduce the risk of fire spread.

* Recall vapor transmission performance between different insulation
and air barrier assemblies.
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NFPA 285

History, Overview, Impact
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History of Fire Protection

« Late 1800’s:
« Time of change, growth, new technology

Needs:
e consistent rules
* association to administer the rules

 Why:
 control loss of life and property

e How:

« Codes, research, training, education,
outreach, advocacy

Noteworthy:

_ ~* NFPA 251 — Society of Plastics Industry
air barrier
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NFPA 285-12 Overview

Standard Fire Test Method for Evaluation of Fire Propagation Characteristics
of Exterior Non-Load Bearing Wall Assemblies Containing Combustible

Components

 Test procedure to evaluate the ability of a wall assembly to:
1. Resist flame propagation over exterior face of wall assembly

2. Resist vertical flame propagation within combustible components from one story to
the next

3. Resist vertical flame propagation over interior surface of wall assembly from one
story to the next

4. Resist lateral flame propagation from the compartment of fire origin to adjacent

. . r
air barrier compartments or spaces

abaa
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NFPA 285-12 Overview

¢ Minimum test specimen
13 ft 4 in. (4.06 m)

Back )
<«— 10 ft (3.05 m) ——> — 4 in. (102 mm) angle
Concrete  Concrete | Steel A1 Minimum
block wall slab column I AN A% 6 in. (162 mm)
| | thick concrete slab
A A S S S //*/, A v '
a4 A TR £ Test specimen boundaries
,E’, v e 8 (test specimen not shown Steel columns not
TN VA 777 £ L e for clarity) shown for clarity
Minimum e N ¢
12 ft s T~ | r—4in. (102 mm) angle
(3.66 m) g’ a £ & |
/ & o g 77777 N A7 e 8in. (203 mm)
L oy v = o VAN S A N ‘_mick concrete slab
Minimum {7 E T & 24in. 1
10ft 77 2 E £ (s10mm) |
@osm) | 7 £ 2 8
s 7 = £ E i ' ' Concrete block
S S s 3 30in. Window openin ‘ j
i B ﬁ £ (762mm) <78 (1981 mm) ] 8 in. (203 mm) face
v s SO PP PP IPIPD 7/ = 30n. 4in. (102 mm) angle
8in. (203 mm)—>{ |« (762 mm) «—— 10t (3.05m) ——> Minimum
Minimum 13 ft 4 in. (4.06 m) AT T T ——] 6in.(152 mm)
Front —rl S ——— ~/|<thick concrete slab
|<— Floor
2in.to 6in. | |

(51 mm to 152 mm)

From NFPA 285-12: Figure A.4.2.3(a) From NFPA 285-12: Figure 5.2(a)
Plan View of Test Apparatus — Both Stories (not to scale) Front View of Test Specimen Superimposed over Test Apparatus (not to scale)

_ _ « Two-story test apparatus constructed of concrete slabs, steel columns, and
air barrier concrete block walls (minimum 12’-0" x 13’-4” x 15’-2")

abaa

association of
america



NFPA 285-12 Overview

¢ Minimum test specimen
13 ft 4 in. (4.06 m)

Back )
<«— 10 ft (3.05 m) ——> — 4 in. (102 mm) angle
Concrete Concrete Steel - Y Minimum
block wall slab column | /A< 6in. (152 mm)
] - - | ——— | thick concrete slab
LA A ',"////j,///,/,*//,r//,’/,/ s /é/ E Test specimen boundaries
,E’, 4 / ./ % = (test specimen not shown 9 Steel columns not
4 77 ’,’ij:,’/ g | e for clarity) shown for clarity
Mini S / i 7 > 8
u;;nftlxm 1P E E S | — 4 in. (102 mm) angle
(3.66 m) ~ £ g | ¥
.3‘;; i E | 1‘_8 in. (203 mm)
Mini vy - 5 8 ) ! ~ZA thick concrete slab
inimum |77 E —- 2 24 in. !
10 ft S o 2 E 2 (610mm) |
(3.05m) |7 S, € E ¢
S = é E 30in. <«{— Concrete block,
i :@ ‘ ﬁ’ g (762 mm) 8 in. (203 mm) face
v brds S grrd = 30 in. 4 in. (102 mm) angle
8.in. (203 mm) —>»| |« (762 mm) <«<— 10t (3.05m) ———> Minimum
Minimum 13 ft 4 in. (4.06 m) /f/‘+?h:2k(c1c?fc$;“e)s|ab
Front _ _ | | |<—F\oor
2in.to6in.
(51 mm to 152 mm)
From NFPA 285-12: Figure A.4.2.3(a) From NFPA 285-12: Figure 5.2(a)
Plan View of Test Apparatus — Both Stories (not to scale) Front View of Test Specimen Superimposed over Test Apparatus (not to scale)

_ _ « Two-story test apparatus constructed of concrete slabs, steel columns, and concrete
air barrier block walls (minimum 13’-4” wide x 12’-0" deep x 15’-8" high)

a b a a » Test specimen placed outboard of test apparatus (minimum 13’-4" wide x 17°-6” high)

association of °© Window opening at first story (78-inch wide x 30 inch high)
america



NFPA 285-12 Overview

e 30-Minute Test

Window burner centerline to be
Oto5in. (0 to 127 mm) from
exterior face of test wall system

/£ L /]4—‘
Test Minimum
es > 6 in. (152 mm)
wall assembly
8in. (203 mm)

concrete slab

777 e

|
|
|
|
specimen | concrete slab
|
|
|
|
I

£ 9in. (229 mm) <« Back
: Burn room concrete
Window t:uurr'lerjr block wall
4 2.5 ft n _
Gas in (762 mm) Gas in
% G4
o] ON /T
air barl‘iel‘ Minimum
6in. (152 mm)
a a a concrete slab
- From NFPA 285-12: Figure A.4.4.3.6
association of Section View of Burner Placements for First-Story Test Room (not to scale)
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NFPA 285-12 Overview

e 30-Minute Test

Window burner centerline to be
Oto5in. (0 to 127 mm) from
exterior face of test wall system

e Start: 77 77 <
First Floor Room Burner Lit Minimum

specimen
wall assembly

concrete slab

8in. (203 mm)
concrete slab

777 e

£ 9in. (229 mm) <«— Back
— Burn concrete

burn block wall

|
|
|
|
Test —l* 6in. (152 mm)
|
|
|
|
|

+ 25 ) .
I{?az mm) )\ Gas in
222
/T
alr barl‘lel‘ Minimum
6in. (152 mm)
a b a a concrete slab
From NFPA 285-12: Figure A.4.4.3.6
association of Section View of Burner Placements for First-Story Test Room (not to scale)
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NFPA 285-12 Overview

e 30-Minute Test

|{_ Window burner centerline to be
Oto5in. (0 to 127 mm) from
exterior face of test wall system

e Start: 7 oz /Jﬁ
;Eg‘clmen > 6 in. (152 mm)
. After 5-Minutes: wall assembly concrete siab

First Floor Window Burner Lit 8 in. (203 mm)

concrete slab

|
|
|
First Floor Room Burner Lit | Minimum
I
I
I
I

777777 e

.
A _Lr . (229 mm) «— Back
Window - ‘_ Burn " concrete

bumer burn block wall
T L [lok
Gas in 762 mm)
% o A
o) & T
alr barl‘lel‘ Minimum
6in. (152 mm)
a b a a concrete slab
- From NFPA 285-12: Figure A.4.4.3.6
association of Section View of Burner Placements for First-Story Test Room (not to scale)
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NFPA 285-12 Overview

e 30-Minute Test

|{_ Window burner centerline to be
Oto5in. (0 to 127 mm) from
exterior face of test wall system

|
|
e Start: ' Bz 77 /]4_‘
|
|

First Floor Room Burner Lit . T

sgic.men i 6 in. (152 mm)

» After 5-Minutes: wall assembly M concrete slab
|

First Floor Window Burner Lit 8 in. (203 mm)

concrete slab

« Remaining 25-Minutes: A AASII )
Visual Observation of Flame Spread A ﬂg m/“ «—Back
Data Recording — Thermocouples, Gas Flows ~ Window- block wall
)
Gas in I ?ngsnitm} Gasin
L
= 177 I
air barrier Minimum
6in. (152 mm)
a b a a concrete slab
From NFPA 285-12: Figure A.4.4.3.6
association of Section View of Burner Placements for First-Story Test Room (not to scale)
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NFPA 285-12 Overview

e 30-Minute Test

|{_ Window burner centerline to be
Oto5in. (0 to 127 mm) from
exterior face of test wall system

e Start: > 7 ]
First Floor Room Burner Lit Minimum
;Eg‘clmen | > 6 in. (152 mm)
. After 5-Minutes: wall assembly m concrete siab
First Floor Window Burner Lit 8 in. (203 mm)

concrete slab

7777 ]

9in. (229 mm) <«— Back
P rn room concrete
block wall

* Remaining 25-Minutes:
Visual Observation of Flame Spread
Data Recording — Thermocouples, Gas Flows

ner—;
* At 30-Minutes: _I 765 1) /k Ga]l in
Gas supply to both burners shut off // // //
T Residual burning allowed for not less than T
: Minimum
b 10-minutes after gas shut off. 6in. (152 mm)
concrete slab
a a a From NFPA 285-12: Figure A.4.4.3.6
association of Section View of Burner Placements for First-Story Test Room (not to scale)
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NFPA 285-12 Overview

« Flame propagation cannot:
« Extend greater than 10-feet above window opening

—4in.
» Extend greater than 5-feet laterally from the center of the - Ve
WindOW Opening. NN N ?h:gk
- Extend past side walls of test specimen/apparatus [ i Shecmenrctsnofn "] steec
or clarity) shown fc

* No flames within second story interior space ¢
| —4in.
« Thermocouple temperatures: i 777 ] 8in
n. i LL thick

« Cannot exceed 1,000°F mm) |
. in. indow openin < ancrelf
« Cannot exceed 750°F above starting temperature ) “78'n. (1981 rm) 8in. (20
i in. in. (10:
depending upon assembly . e ||
« Cannot exceed 500°F above ambient air temperature at ) () AL L EEIL LI EI LS I I I LI EI L '-x:x«&?h:&r

-
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From NFPA 285-12: Figure 5.2(a)

a b a a Front View of Test Specimen Superimposed over

Test Apparatus (not to scale)



How does this Impact
my wall assembly?

Construction Type, Cladding, Insulation, Air/Weather Barrier

air barrier
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Flow Chart from Non-Combustible

Construction

IBC 2012 Types I, II, 1l IV

(Per Commercial IBC)

Foam Plastic in the
Exterior Wall Assembly?

Exterior Cladding Combustible?
JA\N[D)
Construction greater than 40’ above
grade?

WRB Combustible?
AND
Construction greater than 40’ above
grade?

air barrier

a b a a NFPA 285 Compliance NFPA 285 Compliance
NOT REQUIRED

association of REQUIRED
america




air barrier
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Non-Combustible
Construction

Types |, II, 11, IV
(Per Commercial IBC)




Non-combustible Construction

Fire resistive | Protected vs. unprotected | Combustible vs. non-combustible

Type | — Fire resistive, Non-combustible
« Walls and Roof are concrete and protected steel structures

Type |l — Protected + Unprotected Non-combustible
 Walls and Roof are concrete or steel, combustible roof elements

Type |l — Protected + Unprotected Combustible
« Walls, Floors, Structure are masonry; Roof is wood or other combustible material

Type IV — Heavy Timber

« Walls are masonry, Structure is exposed large dimensional lumber, Floors and
air barrier  roof are plank board

9 b QQ - Tiwe - VioocFrame
 Walls and roofs are combustible construction

association of
america




Foam Plastic in the

Exterior Wall Assembly?

air barrier

abaa
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Insulation Types and Considerations

e

- TN N
"

B

Expanded Extruded Polyisocyanurate Mineral Fiberglas
Polystyrene Polystyrene Wool Batt
Installation Locations Purpose Durability Vapor Permeability
-Below-grade slab/wall -Thermal barrier -Dimensional stability -Rigid vs. batt
-Drainable/non-drainable wall -Acoustic barrier -Break apart -Kraft or foil face
-Interior framing -Vapor barrier -Initial vs. lifetime R-value
-Above/below roof membrane -Air barrier (taped) Water Resistance
] ] -Thickness -R-value reduction
air barrier PSI -Dimensional stability
b -Horizontal/vertical -Drainable channels
a a a -Compressive forces
-Stable substrate Heat Stability
association of -Dimensional stability

america -Fire propagation risk



Exterior Insulation

Mineral

Expanded Extruded Polyisocyanurate
Polystyrene Polystyrene Wool
air barrier » As of 2012 International Energy Conservation Code (IECC),

continuous insulation required in all climate zones.

abaa
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Foam Plastic in Exterior Wall Assembly

Expanded Extruded Polyisocyanurate a Spray “
Polystyrene Polystyrene Foam

* NFPA 285 Compliance required where foam plastic is installed in exterior wall assembly.

* Thermoplastic — Expanded Polystyrene, Extruded Polystyrene

 Combustible - material can be melted and reformed.

air barrier
* Thermoset — Polyisocyanurate, Foamed Polyurethane

a b a a « Combustible - material will burn and degrade when heated;

association of cannot be melted and reformed
america



Non-Combustible Insulation

Mineral
Wool

« Mineral wool insulation is comprised of mineral particulates bonded together.

» Although non-combustible NFPA 285 compliance may still be required!

air barrier
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Exterior Cladding Combustible?
JA\N[D)

Construction greater than 40’ above
grade?

air barrier
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Combustible Cladding

High-pressure Fiber-reinforced  Metal Composite  Exterior Insulation
Laminates Plastics Materials Finishing Systems
Installation Locations Purpose Durability Vapor Permeability
-Above 40-feet -Thermal barrier -Dimensional stability -Impermeable materials
-Below 40-feet -Water barrier -UV degradation -Open or Closed joints
-Assembly components -Vapor barrier -Exposed edges
(closed joints) Water Resistance
. . -Air barrier -Dimensional stability
air barrier (closed joints) _Primary shedding
a b a a Heat Stability
- -Thermal movement
association of -Flame propagation risk

america



Non-combustible Cladding

EOLEAL S

Stone Masonry Precast Concrete Terra Cotta

Installation Locations Purpose Durability Vapor Permeability
-Above 40-feet -Thermal barrier -Dimensional stability -Material permeability
-Below 40-feet -Water barrier -UV degradation -Open or Closed joints
-Assembly components -Vapor retarder -Exposed edges
-Air barrier Water Resistance
. . (closed joints) -Dimensional stability
air barrier -Drainage plane
a h a a Heat Stability
g -Thermal movement
association of -Flame propagation risk
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WRB Combustible?
AND

Construction greater than 40’ above
grade?

air barrier

abaa
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WRB, AvB, AWB...

Application Performance
* Sheet *Ar
. Self-Adhered * AlrBarrier
. Adhesive ) Watsr. o
. , « Drainage Plane
Fluid o « Waterproofing
e Spray App !e . Vapor
* Brush Applied + Permeable
-. Roller Applied - * Impermeable
 Joints and Detailing * Heat

« Low Temperature (Installation)
_ _ * Average Temperature
air barrier  High Temperature (In-Service)

a b a a » Flame Propagation Risk

association of
america



air barrier
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NFPA285 Compliance
REQUIRED




NFPA 285 Compliance Is Required

« Manufacturer Resources for NFPA Compliant Assemblies and Detailing

air barrier
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NFPA 285 Compliance Is Required

« Manufacturer Resources for NFPA Compliant Assemblies and Detailing

Figure 1 - Window/door opening detail

STEEL STUD/BRICK VENEER — WINDOW HEAD DETAIL

| ———————WATER RESISTIVE BARRIER
1 ( IF USED )

4" (nominal)

FACE BRICK "%
- | e GYPSUM SHEATHING
WATER RESISTIVE BARRIER
( IF USED ) W
2" AR SPACE GYPSUM BOARD

TR

STEEL STUD, NESTED
1 IN BOTTOM CHANNEL

/
1 ( IF USED
/ ;/a' TPE X°
o«

2-1/2" EXTRUDED POLYSTYRENE
FOAM INSULATION

FIRE RETARDANT TREATED
WOOD NAILING BUCK
(2x4, nominal)
STEEL ANGLE
LOOSE LINTEL

7R
-

h

1% MINERAL WOOL FIRE SAFING
PINNED TO BOTTOM OF LINTEL

.
CD WELDED IMPALING PIN ~——” \
WITH SPEED WASHER

WINDOW FRAMING
90" INSULATED HANGER I
AND IMPALING PIN AND
SPEED WASHER, 10" 0.C

U
~

2-1/2" EXTRUDED POLYSTYRENE

L] - FOAM INSULATION <> /_ 5/8" TYPE X" GYPSUM BOARD
air barrier R e —

a b a a Source: Henry Tech-Talk Bulletin

- NFPA 285 Assemblies, Effective 09/15/2018
association of
america

TR 555
— N
N FIRE RETARDANT TREATED
4" (nominal) WOOD NAILING BUCK
. pr— »
FACE BRICK ﬂ/ (2x4, nominal)
2" AR SPACE \ E—

Moisture analysis

Wil eompanent _

Base wall system
Use either 1, 2 or 3

Floorline Firestopping

Cavity insulation
Use either 1, 2, 3, 4 or 6

Interior vapor membrane (optional)
Use either 1 or 2

Exterior sheathing
Use either 1 or 2

Air barrier membrane applied

to gypsum sheathing
Select from list

Exterior insulation

Exterior veneer
Use either 1,2, 3, 4, 50r6

Special conditions

Flashing of window, door and other exterior
wall penetrations

1. Concrete wall

2. Goncrete masonry wall

3. 1 layer - ¥&-inch thick, Type X, gypsum wallboard on interior, installed over steel studs: minimum 3%&-inch depth,
minimum 20-gauge at a maximum of 24-inch OC with lateral bracing every 4-ft. vertically

4 Ib/cu ft. mineral wool (e.g. Thermafiber or Roxul) in each stud cavity at each floorline -
attached with Z-clips or equivalent

None

Any noncombustible insulation (faced or unfaced) per ASTM E136
Any mineral fiber (Board type Class A, ASTM EB4 faced or unfaced)
Any fiberglass (Batt type Class A, ASTM E84 faced or unfaced)
Iltems 2-4 may incorporate a Class A vapor barrier film

Henry Permax™ SPF maximum thickness 6-inch

I

1. None
One layer of maximum &-mil thick polyethylene film

ra

Ya-inch thick, exterior type gypsum sheathing
%e-inch thick, Type X, exterior type gypsum sheathing

s

None

Air-Bloc® 16MR
Air-Bloc® 17MR
Air-Bloc® 21FR or 215
Air-Bloc® 31MR
Air-Bloc® 32MR
Air-Bloc® 33MR
Blueskin® VP160
Blueskin® SA or SA LT
10. Metal Clad™

11. FoilSkin®

MN@D oA DN

o

Extruded Polystyrene Foam Insulation (XPS) - Type IV per ASTM C578 — Maxi of 3-inch thick on insulation
joints, flashing tape such as Henry® Blueskin® SA or Butyl Flash - max. 12-inch width can be used.

1. Brick - Standard nominal 4-inch thick, clay brick. Brick installed with standard type veneer anchors at maximum
24-inch OC vertically on each stud. Maximum 2-inch air gap between exterior insulation and brick

. Concrete - 2-inch thick or greater. Maximum 2-inch air gap between exterior insulation and concrete.

Concrete masonry units = 4-inch thick or greater. Maximum 2-inch air gap between exterior insulation and CMU.

Stone veneer - Minimum 2-inch thick, limestone or natural stone veneer or minimum 1%z-inch thick cast artificial

stone veneer. Any standard non-open-joint installation technigue such as ship-lap, etc. can be used.

. Terracotta cladding - Use any terracotta cladding system in which terracotta is minimum 1%-inch thick.

Any non-open-joint installation technigue such as ship-lap, etc. can be used.

Stucco - Minimum 34-inch thick, exterior cement plaster and lath. This exterior veneer cannot be used with the

exterior insulation described above.

oo

wn

=

Use header treatment shown in figure 1, 2 or 3 for all window and door openings in walls utilizing XPS insulation.

As an opfion, flash window, door and other exterior penetrations with Henry® Blueskin®™ SA, Butyl Flash or
Air-Bloc® LF - max. 12-inch width.



NFPA 285 Compliance Is Required

« Manufacturer Resources for NFPA Compliant Assemblies and Detailing

air barrier
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INSULATION, TYPE AND

PLACEMENT DETERMINED /— XPS INSULATION

BY OTHERS (SEE L N o N 4

NOTE A) I / e \ ] ] —=— MASONRY VENEER
> | M

GYPSUM BOARD ~———e

EXTERIOR SHEATHING

PERM«A-BARR!ER®
(¢

[SEE NOTE E)

smutHeNe®LiouiD

MEMBRANE or GRACE $100

\? - o \ SEALANT
1 \ / il BITUTHENE
[ J [ | LIQUID MEMBRANE
| P | < |
\ A A& E sirutHene®uaui
= | or GRACE $100
1 \ e 1% SEALANT AT FASTENER
( | ~~ : |—— STEEL ANGLE SECURED
\ > AS PER STRUCTURAL
WwooD Y e A DRAWINGS (SEAL JOINTS
BLOCKING 1 \ ) ) BETWEEN ANGLES)
PERM-A-BARRIER | ~ MINERAL WOOL
DETAIL MEMBRANE \ ®
UMBOIM FAGLNG = ! WAL FLASHING
EXTENDED ABOVE (STAR CUT AT FASTENER)
STEEL ANGLE
FASTENER METAL DRIP EDGE
[] SET IN SEALANT
o FLASHING 112 IN. BACK
FROM BRICK FACE
WEEP SPACING
PER SPECIFICATION
WINDOW FRAME.
Important Notes: A. Detail not suitable for all climates. Avoiding excessive moisture accumulation in exterior walls is dependent on

factors including proper placement of insulation and air and vapor barriers in the wall. For assistance with
exterior wall design, consult with a building science or a Grace

B. To ensure a continuous air barrier across the building envelope, a fully continuous connection should be made
to the roof system and Grace waterproofing system.

C. Ensure window system is properly aligned with wall insulation and installed per the window manufacturer's

to ensure

ly of the air barrler system.

D. Install all Grace products in accordance with Grace Product Data Sheets and Grace recommendations.
E. Detall applicable for Perm-A-Barrier VPL, VPL LT, VPS, NPL, NPL-10 and Aluminum Wall Membranes.

NFPA 285 Window Head - Option A

Perm-A-Barrier®
Air Barrier System

DRAWING: NFPA-A

SCALE: Not to scale

EFFECTIVE DATE: 02116115

SUPERSEDES: NEW

Source: GCP Applied Technologies
NFPA 285 Compliant Wall Assemblies

Perm-A-Barrier Air Barriers Version 12.19.16

Walls Containing XPS Insulation

Wall Component

Base wall systemn = Use either 1, 2, or 3

Floerline Firestopping

Cavity Insulation — Use either 1, 2 or 3

Exterior sheathing = Use either 1, 2or 3

Air and water barrier applied to gypsum sheathing - Use either 1, 2, 3,
4.5 60r7

Exterior insulatien

Exterior Yeneer — Use either 1,23, 4 or 5

Flashing of window, door and other exterior wall penetrations —
Use either 1 or 2

Materials
1. Concrete wall
2, Conerete Masonry wall

3.1 layer - #-inch thick, Type X, Gypsum wallboard on interior, installed
ovar steel studs: minimum 3¥-nch depth, minimum 20-gauge at a
maximum of 16-inch OC with lateral brazing every
4 fi, vertically

4 Iby/ft* mineral wool in each stud cavity at each floorline - at- tached

with Z-clips or equivalent

1. None

2. Fiberglass batt insulation (faced or unfaced)

3. Any poncembustitle insulation

1, Hane

2. ¥-mnch thick, exterior type gypsum sheathing

3. -inch thick, Type X, exterior type gypsum sheathing

1. Perm-h-Barner Liquid

2. Perrm-&-Barrier NPL

3. Perm-h-Barrier NPL 10

4. Perm-A-Barrier VPO

5. Perm-A-Barrier VPL

6. Perm-A-Barrier VPL LT

7. Perm=A-Barrier NPE

Extruded Polystyrene Foam Insulation (XP5) = Type IV per ASTM C578
Tatal thicksess to be a minimum of ¥ inch te maximom of 3 inches. On

snsulation jeints, 47 Perm-A-Barrier Detail Mernbrang or Perm-A-Barrier
Alusinurm Flashing can be used

4. Brick - Standard nominal 4-inch thick, clay brick. Brick installed with
standard type veneer anchors at maximum 24 inches OC vertically
on each stud. Maxinwm 2-inch air gap between exterior insulatkan
and brick

2. Concrete = 2 inches thick or greater. Maximum 2-inch air gap
between exterion insulation and concrete

3. Concrete masonry units — 4 inches thick or greater. Maximum 2-inch
air gap batween exterior insulation and CML

4, 5tone veneer — Minimum 2-inch thick, Limestene or natural stome
weneer or manimum 1-% inch thick cast artificial stene veneer. Any
standard non-open-joint installation technique such as ship-lap, ebc.
can be usad.

5. Terracotta cladding = Use any terracotta cladding system in which
Terracatta & rminimem 1-% nch thick. Any non- open-joint nstallation
techmque such as ship-lap, etc. can be used

1. Perrm-h-Barrer Detall Membrane

2. Perm-A-Barrier Aluminum Flashing



NFPA 285 Compliance Is Required

 Manufacturer Resources for NFPA C

TECH SOLUTIONS 514.0
NFPA 285-[06] APPROVED WALL
ASSEMBLIES USING FOAM
PLASTIC INSULATION FROM Dow

SUMMARY

This document briefly describes
the National Fire Protection
Agency (NFPA) 2357[05) standard
fire test requirement per
Intemational Building CME 0BC)
when foam plastic insulation is
used in exterior walls of Types I-IV
construction. Dow offers several
foam plastic insulation products
that have been tested and are
approved in NFPA 285 assemblies:
STYROFOAM ™ Brand Extruded
Polystyrene (XPS) Foam
Insulation of ASTM C578
Type IV or Type X
THERMAX" products (all meet
ASTM C1289 Type |, Class 2)

@
g
3
o
3
32
o
H
g

as part of the THERMAX"
Wall System

T

Tables 1and 2 list the NFPA 285
approved extruded polystyrens
and polyisocyanurate insulation
products from Dow. This Tech
Solutions guide details specific
approved assembiies containing
these components. Test reports
are listed in Table

NFPA 285 APPROVAL
REQUIREMENTS PER
THE IBC

Section 2603.5.5 of the 2000,
2003, 2006 and 2009 editions of
the IBC requires exterior wal
systems that incorporate foam
plastic insulation meet the
requirements of NFPA 285-106]
“Standard Fire Test Method for
Evaluation of Fire Propagation
Characteristics of Exterior Non-
Load-Bearing Wall Assemblies
Containing Combustible
Components Using the

Intermediate-Scale, Multistory
Apparatus.” Type IV and Type X
STYROFOAM" Brand XPS Foam

ion product
THERMAX" Insulation products
are classified as foam plastic
insulation for exterior applica-
tions, therefore passing NFPA
285-{06] testing is essential.

t is important to understand
that the NFPA 285-[06] standard
fire test is an assembly test, not a
component test. The details of
the test assembly and application
materials should be strictly followed
in practice. According to Chapter
26 of the IBC, Section 2603.5.5:

The wall assembly shail be
tested in accordance with and
comply with the acceptance
criteria of NFPA 285. Exception

One-story buidings comp ing

with Section 2603.1.
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TABLE 2: NFPA 285-(08) APPROVED THERMAX™

exrruoen
Froduet

STYROFOAM™ Brand CAVITVI
STYROFOAM'™ Brand CAVITYMATE™ P

ASTH CE78 Type

rrobuCTs

Froduet

STVROFOAM™ Brand Tongus and Groove

THERMAX™ viite Friah Cusa2

TABLE 3. NFPA 255.(06) TEST REFORTS FOR FOAM PLASTIC INSULATION FROM DOW
THERMAX
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STYROFOAM™ Brand

XPE Foam Insulation™
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TECH SOLUTIONS 514.0

NFPA 285-[06] APPROVED WALL ASSEMBLIES
USING FOAM PLASTIC INSULATION FROM Dow

The NFPA 285-[06] testing
apparatus is a two-story wall
assembly that includes a framed
lwindow opening on the first floor.
The pass/fail criteria are that
flame propagation does not occur
either vertically or laterally beyond
an acceptable distance from the
area of flame plume impingement
on the exterior face of the wall
assembly. Thermocouples are
placed throughout the wall and
the defined temperature limits
cannot be exceeded, otherwise the
test is considered to be a failure.

NFPA 285-(06] TESTED
SYSTEMS USING FoAm
PLASTIC INSULATION
Fro!
STYROFOAM™ Brand XPS
Approved Assemblies

Dow has performed several
NFPA 285-[06] s(sndad fira i
on various exteri ves.
Type IV and rype X STVROFOAM
Brand XPS Foam Insulation products
{2-1/2" thick max) passed NFPA
285 for a steel stud or block-backed
cavty with 4" nominal exterior brick
veneer. Mineral wool fire safing
(min. 1" thick) & required in the

igure
in Sleel Stud Cavity Wall
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STYROFOAM™ Brand XPS Foam Insulation*

e A Doy o e i

header of all openings. Attachment
may be achieved with impaling
pins welded to the underside of the
header lintel or similar method.
Floor-iine firestopping is also
required in the stud cavity at each
floor Ine when the studs are
placed outboard of the ficor slab.

Air/Water-Resistive Barrier Methods

Based on NFPA 285 testing, there
are three approved air/water-resis-
tive barier methods in wall assem-
blies using STYROFOAM” Brand
XPS Foam Insulation products.

1. Seal the joints of STYROFOAM
Brand XPS Foam Insulation
boards with WEATHERMATE™

Flashing.
. Place WEATHERMATE™ or

»

Foam Insulation products.

ly an approved full-coverage
air/water-resistive barrer to the
face of the exterior gypsum.
Tested and approved air/water-
resistive barriers are listed in
Table 4.
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TABLE 4° AFFROVED FULL-COVERAGE AIWATER RESISTIVE BARRIERS "
BLIES USING STYROFOAM™ BRAND XPS FOAM INSULATION
WEATHER, RESSSTIVE BARRIER - SHEATHING

Grisn Guard Max Bukdng Wrap - Pact

WEATHERMATE™ or WEATHERMATE"™ Plus - Dow Chemical

Tyvek Commascial s - Dupore.
Backatop NT - Dy
Barthech VP - Corta

Tyvak Commascial Wi - Dupor.

Figure 2: STYROFOAM™ Brand XPS Foam Insulation®

in Block-Backed Cavity Wall

Source: Tech Solutions 514.0:
NFPA 285-2006 Approved Wall Assemblies
Using Foam Plastic Insulation From Dow

ompliant Assemblies and Detailing
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Hunter Xci CG and Xci CG (Class A) -
Wall Assembly Guide SUMMARY

Per Chapter 26 of the International Building Code, the wall assembly shall be tested in
accordance with and comply with the acceptance criteria of NFPA 285. The listed assemblies
in this document have met that criteria

LL SYSTEM

Concrete Wall(castin place or precast]

| APPROVED EXTERIOR
FINISH

Masoney— Brick venear anchors, standard types, installed maximum 24 inches a.c. vartically. Maximum 2

inch air gap between exteriar insulation and brick. Standard nominal d inch thick or greates, clay brick
i Brick—Thin biick set in thin set adhesive and metal lath that has been teste to and passed the ASTM

E119 standarck or passed NFPA 285 at % minimum

TABS Panel N System 14" thick bricks using TABS Wall Adhesie
Glen Gery - Thin Tech Efte

Limestone or Natural Stone—Nnimum 1.25" thick, Limestane or Natural Stone Vereer Any standard

stallation technique can be.

wa— St Ak Homeycorets Composite Panels tht have been successhly tested by

the panel manufacturer via the NFPA 285 test methad, Any standard installation technique can be used.
Astificial Stone, Cultured Stone—Minimum 14" mck camplying with ICC-ES ACS1. Any nen-open
joint installation technique such as shiplap may be us

Fiber Gamant—Fiber Cement Basrd i, Ay standrd matalaion techricye can be s,

Terra Cotta Cladding—Lse any Terra Cotta Cladding System in which Tema Cotta is minimum 1*

Ay non-cpen joint installation technique or ventiated shiplap may be used

Autoclaved Asrated Concrats—AAC panchs that have successully passed NFPA 2

Matal Eterior—Metal Extericr wal coverings uch  Steel, Alumium, Copper and Zine i it sz A arly)
"ty standard insta achnique can be used

MM Systam Lz ary Mt Com: & Material systam that has been successfully tested by the panel
manufacturst v the NFPA 285 tst method. Ay standiard inatalation tachriqus can be

Stucco—Mirimum 15" thick, Exterior Cemant Plaster and L

FundarMax m.lock Grey Care HPL— mirimum 1/4" thick using any standsrd iratallation techrique

MATERIAL OPTIONS

5° max thickness o Hunter Xci €8 and Xci OG [Class &)
max thickness of Hunter Xci €6 and Yei €6 (Class A) with non.combustible daddings'

v FLOORLINE FIRESTOPPING Mat appicable
v STUD CAVITY Mat appicabia
VI EXTERIOR SHEATHING Mat appicable
vl ER RESISTT

-
aelisle Fira Resist 705 WP, Fire Resisz 705 FR-A, Fira Resict Banitech MF, Fire Resict Banitech WP or WF LT)
CW-705! with 702 LV, 702 W, Cau-Grip, Low WOC Traved Tack

E Mamentive SEC 2500 SdSheeld, Elamax 2600

VR Grace Perm.-A-Bariier VPS, Perm.A-Barnier NFL, Perm-A Barrier VPL, Perm.A-Barrier Akuminum Wall Membrars,
Farm. A Barios VPL LT, Parm. A Barrior NPL 10/, Parm.-A- Bariar VPL 50'

oGuard Vaparseal, Sto Gold Coat or Emerald Coat

8 3M 3015

9) Henry AirBloc 17MR, AirBloc 215, finBlos 3IMR, Air-Bioe IIMR and AirBloc 16MR

10) DuPant Tyvek CommercialWrap or Commercialfiap D
1) PolyGuard Air Lok Flex VF, FlexGuard, Air Lok Flex

12) Prosaco R.Guard (al 5, RufGuard Cat 5 Rainscreen, R Guard VB or RGuard Sps
13) Dryvit Backstop N

14) Cosella Darken Betaere SA, DeftaVent 5, Delta-Fassade 5, Delta:Ma

15) WR Meacdows Air.Shield WP [Gray or Black), Air.Shield TMP, &ir.Shield LSR
18) BASF Enershield HP or Enershield |

175 aprema Sopreseal Stick VP, Soprasodin HD, LW 204 VF, Stick 1100T"

1) Pecora XL Perm Ultra VP

1) Siga Majyest

R RESISTIV
MEMBRANE APP
TO EXTERIOR INSULA

N

Contact Hunter Panels far detais
regarding this optian

Can anly be used with 1" or
greater Gypsum Sheathing

1) Nore

2) Carliske Fire Resist 705 VP, Fira Resist 705 FR-A, Fire Resist Barritech WF, Fire Resist Baritach VP

LT, Fire Resist Baritach NP

3)GE Mamantive SEC 2500 Sishiald

4) Waprashield Wrapshisid S4, RevealShisld SA

R Graca Perm-A-Earrier NPL, Peam-A-Barrier WPL, Ferm.A-Barriar Alumirum Wall Membrans,

Parm. A, Baries UPL LT, Farm. A Barrer VFS

& Hansy Air Bloc 17MR, Air.Bloc 215, Air Bloc 31MR, A Bioc JIMR and AirBlac 16MR

7) DuFont Tyvek CommerdialWiap

8) FolyGuard Air Lok Flex VF, FlaxGuard, Air Lok Fla
) Prosoce RiGusard Cat 5, R.uard ot 5 Rainatrean, B Gurssc] VB ar R.Gusel Spray Wrap MVP

It Dryvit Backstop NT

11) Cosela Dérien DettaVent 54, DefaMent 5, Delta.Fassade 5, Delta.Maxx

12) Sto Gold Coat

13) WR Mearlows Air.Shield LMP (Gray or Black), Air.Shisld TMP, Air.Shield LSR

14) Soprema Sopraseal Stick VF, Soprasolin

15) Pecora XL Perm Ultra VP

16) Siga Majvest

Hunter Panels

15 Franklin 5t, Portland, ME 04101 = 888.

Daze

1114 Fax B77.775.1769 www.hunterpanels.com

Source: Hunter Xci CG and Xci CG (Class
A) — Wall Assembly Guide Summary



NFPA 285 Compliance Is Required

Manufacturer Resources for NFPA 285 Compliant Assemblies and Detailing

 Verify assembly is compliant, not just the material
« May require additional detailing at window/door head, jamb, sill conditions and floor lines

Perform a new test — Pricey $$$

Engineering Judgements
 Verify Authority Having Jurisdiction is open to reviewing judgements
« Flame propagation risk is equal to or less than tested assembly

‘All you need to do is choose from a prescribed list’ —
It may satisfy NFPA 285 Compliance, but how does it perform?
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Hygrothermal Impact

Comparative Example

air barrier
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association of
america



Heat, Air, & Moisture Transfer Principles

Temperature
Drive
= 5
Y=
=
v,
Water i:gm
Management EF*
vy Ll
air barrier | | | ‘
b Vapor Drive A ;‘l
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Enclosure Control Layers

Thermal
Control Layer

\Vapor Control

n
%
g
gs
:
I
f'; Layer
vep a
b ‘.
: -
Water Control — ot . — Secondary Vapor
Layer E g Control Layer
(moisture barrier) v P . . (climate dependent)
. . ) -
air barrier B B = .
a b a a Water Control E E
Layer \ | L—
association of (shedding plane) ! -
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Wall Type 1

3-1/2-inch Brick Masonry Cladding

1-inch Air Space

1-1/2-inch Extruded Polystyrene Insulation

varies Vapor Permeable Air/Weather Barrier

5/8-inch  Gypsum Board

3-5/8-inch Metal Stud, Fiberglass Batt Insulation

5/8-inch  Gypsum Board with Paint Finish

air barrier

abaa

association of
america




Water Control Vapor Control

Wa.” Type 1 Layers /Layer

3-1/2-inch Brick Masonry Cladding

1-inch Air Space

1-1/2-inch Extruded Polystyrene Insulation

varies Vapor Permeable Air/Weather Barrier

5/8-inch  Gypsum Board

3-5/8-inch Metal Stud, Fiberglass Batt Insulation
« 5/8-inch  Gypsum Board with Paint Finish

air barrier

abaa N

association of Thermal
america Control Layers



Wall Type 1 — Hygrothermal Analysis

Location: Baltimore; warm year; WUFI®
#1 - Extruded XPS, Permeable AWB
[ [ 4l [0 ] [
= 125
[Btu/h ft?] 2100
>400 g 75_ -
300 g 50
200 E— 25 —
100 2 0 i
0 -25
[ q I [ B [
100
[in/h]
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2 =
= \ >
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E o
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0.01— =6.24 20
0.001— 0 » - 7 - - 0
Brick 1-inch XPS Vapor Gypsum Fiber Glass Gypsum
Air Layer Permeable Board Batt Insulation Board
AWB

Cross Section [in]



Wall Type 2

1-inch

2-inches

varies

5/8-inch

3-5/8-inch
e 5/8-inch

air barrier

abaa

association of
america

3-1/2-inch Brick Masonry Cladding

Air Space
Mineral Wool Insulation

Vapor Permeable Air/Weather Barrier

Gypsum Board
Metal Stud, Fiberglass Batt Insulation

Gypsum Board with Paint Finish




Water Control Vapor Control

Wa.” Type 2 Layers Layer?

3-1/2-inch Brick Masonry Cladding /\

1-inch Air Space

2-inches Mineral Wool Insulation

varies Vapor Permeable Air/Weather Barrier

5/8-inch  Gypsum Board

3-5/8-inch Metal Stud, Fiberglass Batt Insulation

5/8-inch  Gypsum Board with Paint Finish

air barrier

abaa N

association of Thermal
america Control Layers



Wall Type 1 & 2 — Hygrothermal Analyses

Location: Baltimore; warm year; WUFI®  Location: Baltimore; warm year; WUFIE
#1 - Extruded XPS, Permeable AWB #2 - Mineral Wool, Permeable AWBE
q [ il 1] [ | q q [ [
125 125
[Btu/h ft?] [Btu/h ft]
>400 — — 100 >400 — — 100
& &=
wH £ woH £ 70
5 50 g 50
200 — £ 200 £
2 25 T 2 25
100 — 0 100 — 0
o= -25 0- -25
[ [ K| I L [ [ 1 7 1 C T
100 100
[in/h] [in/h]
>10 >0
25 | &0 25 80
- -
M £, ) = H 5 | =
=187 T 60 = =187 60 =
g HLL] 3 s 5
s ] E s E
0.1 o / - = 014 o - =
: ,2125 — o R : ,212.5 40 3
= =
0.01 6.24 —1" 20 0.01 6.24 20
0.001 - 0 L T H 0 0.001- 0 W.\ 0
Brick l-inch ~ XPS Vapor Gypsum Fiber Glass  Gypsum Brick l-inch Mineral Vapor Gypsum Fiber Glass ~ Gypsum
Air Permeable Board Batt Insulation  Board Air Wool Permeable Board Batt Insulation  Board
Layer AWB Layer AWB

Cross Section [in] Cross Section [in]



Wall Type 3

1-inch

2-inches

varies

5/8-inch

3-5/8-inch
e 5/8-inch

air barrier

abaa

association of
america

3-1/2-inch Brick Masonry Cladding

Air Space
Mineral Wool Insulation

Vapor Impermeable Air/Weather Barrier

Gypsum Board
Metal Stud, Fiberglass Batt Insulation

Gypsum Board with Paint Finish




Water Control Vapor Control

Wa.” Type 3 Layers Layer

3-1/2-inch Brick Masonry Cladding /\

1-inch Air Space

2-inches  Mineral Wool Insulation

varies Vapor Impermeable Air/Weather Barrier

5/8-inch  Gypsum Board

3-5/8-inch Metal Stud, Fiberglass Batt Insulation

5/8-inch  Gypsum Board with Paint Finish

air barrier

abaa \

association of Thermal
america Control Layers



Wall Type 2 & 3 — Hygrothermal Analyses

.ocation: Baltimore; warm year; WUFIE Location: Baltimore; warm year; WUFIE

#2 - Mineral Wool, Permeable AWB #3 - Mineral Wool, IMPermeable AWB

q il q [ T {q q q 1 b
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Brick L-inch Mineral Vapor Gé’psfdm BFItlt)‘Iar: Glla?sn Gé'ps;’dm Brick l-nch Mineral Vapor Gypsum Fiber Glass ~ Gypsum
I_Alr Wool PerArwgble oa att Insufatio oa Air  Wool Impermeable Board Batt Insulation  Board
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Layer AWB

Cross Section [in] Cross Section [in]



Summary

Goals of an exterior wall:

« Rainwater/groundwater control
« Condensation control

« Energy consumption

» Aesthetic appearance

Meeting one performance criteria affects another

|dentify when NFPA 285 is required

Meet NFPA 285 requirements and performance goals/requirements

NFPA 285 impacts on component specifications and performance

air barrier
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air barrier
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