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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.



NFPA 285
History, Overview, Impact



History of Fire Protection
• Late 1800’s: 

• Time of change, growth, new technology 

• Needs: 

• consistent rules

• association to administer the rules 

• Why:

• control loss of life and property

• How:

• Codes, research, training, education, 
outreach, advocacy

• Noteworthy:

• NFPA 251 – Society of Plastics Industry



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 
compartments or spaces



NFPA 285-12 Overview

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

From NFPA 285-12: Figure A.4.2.3(a) 

Plan View of Test Apparatus – Both Stories (not to scale)

From NFPA 285-12: Figure 5.2(a) 

Front View of Test Specimen Superimposed over Test Apparatus (not to scale)



NFPA 285-12 Overview

From NFPA 285-12: Figure A.4.2.3(a) 

Plan View of Test Apparatus – Both Stories (not to scale)

From NFPA 285-12: Figure 5.2(a) 

Front View of Test Specimen Superimposed over Test Apparatus (not to scale)

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

• Test specimen placed outboard of test apparatus (minimum 13’-4” wide x 17’-6” high)

• Window opening at first story (78-inch wide x 30 inch high) 



From NFPA 285-12: Figure A.4.4.3.6 

Section View of Burner Placements for First-Story Test Room (not to scale)

NFPA 285-12 Overview

• 30-Minute Test



From NFPA 285-12: Figure A.4.4.3.6 

Section View of Burner Placements for First-Story Test Room (not to scale)

NFPA 285-12 Overview

• 30-Minute Test

• Start: 
First Floor Room Burner Lit



From NFPA 285-12: Figure A.4.4.3.6 

Section View of Burner Placements for First-Story Test Room (not to scale)

NFPA 285-12 Overview

• 30-Minute Test

• Start:  
First Floor Room Burner Lit

• After 5-Minutes:
First Floor Window Burner Lit



From NFPA 285-12: Figure A.4.4.3.6 

Section View of Burner Placements for First-Story Test Room (not to scale)

NFPA 285-12 Overview

• 30-Minute Test

• Start:  
First Floor Room Burner Lit

• After 5-Minutes:
First Floor Window Burner Lit

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



From NFPA 285-12: Figure A.4.4.3.6 

Section View of Burner Placements for First-Story Test Room (not to scale)

NFPA 285-12 Overview

• 30-Minute Test

• Start:  
First Floor Room Burner Lit

• After 5-Minutes:
First Floor Window Burner Lit

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

• At 30-Minutes:
Gas supply to both burners shut off

• Residual burning allowed for not less than 
10-minutes after gas shut off.



NFPA 285-12 Overview

• Flame propagation cannot:

• Extend greater than 10-feet above window opening

• Extend greater than 5-feet laterally from the center of the 
window opening. 

• Extend past side walls of test specimen/apparatus

• No flames within second story interior space

• Thermocouple temperatures:

• Cannot exceed 1,000°F

• Cannot exceed 750°F above starting temperature 
depending upon assembly 

• Cannot exceed 500°F above ambient air temperature at 
second story

From NFPA 285-12: Figure 5.2(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



Non-Combustible 

Construction 

Types I, II, III, IV
(Per Commercial IBC)

Yes No

NFPA 285 Compliance 

NOT REQUIRED

NFPA 285 Compliance

REQUIRED

Foam Plastic in the 

Exterior Wall Assembly?

Exterior Cladding Combustible?

AND

Construction greater than 40’ above 

grade?

WRB Combustible?

AND 

Construction greater than 40’ above 

grade?

No

No

No

Yes

Yes

Yes

Flow Chart from 
IBC 2012



Non-Combustible 

Construction 

Types I, II, III, IV
(Per Commercial IBC)

Yes No

NFPA 285 Compliance 

NOT REQUIRED

NFPA 285 Compliance

REQUIRED

Foam Plastic in the 

Exterior Wall Assembly?

Exterior Cladding Combustible?

AND

Construction greater than 40’ above 

grade?

WRB Combustible?

AND 

Construction greater than 40’ above 

grade?

No

No

No

Yes

Yes

Yes



Non-combustible Construction

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

• Type I – Fire resistive, Non-combustible

• Walls and Roof are concrete and protected steel structures

• Type II – Protected + Unprotected Non-combustible

• Walls and Roof are concrete or steel, combustible roof elements 

• Type III – 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 
roof are plank board

• Type V – Wood-Framed

• Walls and roofs are combustible construction



Non-Combustible 

Construction 

Types I, II, III, IV
(Per Commercial IBC)

Yes No

NFPA 285 Compliance 

NOT REQUIRED

NFPA 285 Compliance

REQUIRED

Foam Plastic in the 

Exterior Wall Assembly?

Exterior Cladding Combustible?

AND

Construction greater than 40’ above 

grade?

WRB Combustible?

AND 

Construction greater than 40’ above 

grade?

No

No

No

Yes

Yes

Yes



Insulation Types and Considerations

Water Resistance
-R-value reduction

-Dimensional stability

-Drainable channels

Heat Stability
-Dimensional stability

-Fire propagation risk

PSI
-Horizontal/vertical

-Compressive forces

-Stable substrate

Durability
-Dimensional stability

-Break apart

-Initial vs. lifetime R-value

Vapor Permeability
-Rigid vs. batt

-Kraft or foil face

Installation Locations
-Below-grade slab/wall

-Drainable/non-drainable wall

-Interior framing

-Above/below roof membrane

Purpose
-Thermal barrier

-Acoustic barrier

-Vapor barrier

-Air barrier (taped)

-Thickness

Expanded 

Polystyrene

Extruded 

Polystyrene

Polyisocyanurate Spray 

Foam

Mineral 

Wool
Fiberglass

Batt



Exterior Insulation

Expanded 

Polystyrene

Extruded 

Polystyrene

Polyisocyanurate Spray 

Foam

Mineral 

Wool

• As of 2012 International Energy Conservation Code (IECC), 
continuous insulation required in all climate zones.



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

Foam Plastic in Exterior Wall Assembly

Expanded 

Polystyrene

Extruded 

Polystyrene

Polyisocyanurate Spray 

Foam

• Thermoplastic – Expanded Polystyrene, Extruded Polystyrene

• Combustible - material can be melted and reformed.

• Thermoset – Polyisocyanurate, Foamed Polyurethane

• Combustible - material will burn and degrade when heated; 
cannot be melted and reformed



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!



Non-Combustible 

Construction 

Types I, II, III, IV
(Per Commercial IBC)

Yes No

NFPA 285 Compliance 

NOT REQUIRED

NFPA 285 Compliance

REQUIRED

Foam Plastic in the 

Exterior Wall Assembly?

Exterior Cladding Combustible?

AND

Construction greater than 40’ above 

grade?

WRB Combustible?

AND 

Construction greater than 40’ above 

grade?

No

No

No

Yes

Yes

Yes



Combustible Cladding

Water Resistance
-Dimensional stability

-Primary shedding

Heat Stability
-Thermal movement

-Flame propagation risk

Durability
-Dimensional stability

-UV degradation

-Exposed edges

Vapor Permeability
-Impermeable materials

-Open or Closed joints

Installation Locations
-Above 40-feet

-Below 40-feet

-Assembly components

Purpose
-Thermal barrier

-Water barrier

-Vapor barrier 

(closed joints)

-Air barrier 

(closed joints)

High-pressure

Laminates

Fiber-reinforced

Plastics
Metal Composite 

Materials

Exterior Insulation 

Finishing Systems



Water Resistance
-Dimensional stability

-Drainage plane

Heat Stability
-Thermal movement

-Flame propagation risk

Durability
-Dimensional stability

-UV degradation

-Exposed edges

Vapor Permeability
-Material permeability 

-Open or Closed joints

Installation Locations
-Above 40-feet

-Below 40-feet

-Assembly components

Purpose
-Thermal barrier

-Water barrier

-Vapor retarder

-Air barrier 

(closed joints)

Non-combustible Cladding

Stucco Brick Masonry Stone Masonry Precast Concrete Terra Cotta



Non-Combustible 

Construction 

Types I, II, III, IV
(Per Commercial IBC)

Yes No

NFPA 285 Compliance 

NOT REQUIRED

NFPA 285 Compliance

REQUIRED

Foam Plastic in the 

Exterior Wall Assembly?

Exterior Cladding Combustible?

AND

Construction greater than 40’ above 

grade?

WRB Combustible?

AND 

Construction greater than 40’ above 

grade?

No

No

No

Yes

Yes

Yes



WRB, AVB, AWB…

Application
• Sheet 

• Self-Adhered

• Adhesive

• Fluid 
• Spray Applied

• Brush Applied

• Roller Applied

• Joints and Detailing

Performance
• Air

• Air Barrier

• Water
• Drainage Plane

• Waterproofing

• Vapor
• Permeable

• Impermeable

• Heat 
• Low Temperature (Installation)

• Average Temperature

• High Temperature (In-Service)

• Flame Propagation Risk



Non-Combustible 

Construction 

Types I, II, III, IV
(Per Commercial IBC)

Yes No

NFPA 285 Compliance 

NOT REQUIRED

NFPA 285 Compliance

REQUIRED

Foam Plastic in the 

Exterior Wall Assembly?

Exterior Cladding Combustible?

AND

Construction greater than 40’ above 

grade?

WRB Combustible?

AND 

Construction greater than 40’ above 

grade?

No

No

No

Yes

Yes

Yes

Now What?



NFPA 285 Compliance is Required

• Manufacturer Resources for NFPA Compliant Assemblies and Detailing



NFPA 285 Compliance is Required

• Manufacturer Resources for NFPA Compliant Assemblies and Detailing

Source: Henry Tech-Talk Bulletin 

NFPA 285 Assemblies, Effective 09/15/2018 



NFPA 285 Compliance is Required

• Manufacturer Resources for NFPA Compliant Assemblies and Detailing

Source: GCP Applied Technologies 

NFPA 285 Compliant Wall Assemblies 

Perm-A-Barrier Air Barriers Version 12.19.16



NFPA 285 Compliance is Required

• Manufacturer Resources for NFPA Compliant Assemblies and Detailing

Source: Tech Solutions 514.0: 

NFPA 285-2006 Approved Wall Assemblies 

Using Foam Plastic Insulation From Dow

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?



Hygrothermal Impact
Comparative Example



Heat, Air, & Moisture Transfer Principles

Water 

Management

Temperature 

Drive

Air Pressure 

Differentials

Vapor Drive



Enclosure Control Layers

Secondary Vapor 

Control Layer 
(climate dependent)

Thermal 

Control Layer

Vapor Control 

Layer

Air Control 

Layer

Water Control 

Layer 
(moisture barrier)

Water Control 

Layer 
(shedding plane)



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



• 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

Wall Type 1
Vapor Control 

Layer

Thermal 

Control Layers

Water Control 

Layers

Air Control 

Layer



Wall Type 1 – Hygrothermal Analysis

Brick 1-inch

Air Layer

XPS Vapor

Permeable

AWB

Gypsum

Board

Gypsum

Board

Fiber Glass

Batt Insulation



Wall Type 2

• 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



• 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

Wall Type 2
Vapor Control 

Layer?

Thermal 

Control Layers

Water Control 

Layers

Air Control 

Layer



Wall Type 1 & 2 – Hygrothermal Analyses

Brick 1-inch

Air 

Layer

XPS Vapor

Permeable

AWB

Gypsum

Board

Gypsum

Board

Fiber Glass

Batt Insulation
Brick 1-inch

Air 

Layer

Mineral

Wool

Vapor

Permeable

AWB

Gypsum

Board

Gypsum

Board

Fiber Glass

Batt Insulation



Wall Type 3

• 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



• 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

Wall Type 3
Vapor Control 

Layer

Thermal 

Control Layers

Water Control 

Layers

Air Control 

Layer



Wall Type 2 & 3 – Hygrothermal Analyses

Brick 1-inch

Air 

Layer

Mineral

Wool

Vapor

Impermeable

AWB

Gypsum

Board

Gypsum

Board

Fiber Glass

Batt Insulation

Brick 1-inch

Air 

Layer

Mineral

Wool

Vapor

Permeable

AWB

Gypsum

Board

Gypsum

Board

Fiber Glass

Batt Insulation



Summary

• Goals of an exterior wall: 

• Rainwater/groundwater control

• Condensation control

• Energy consumption

• Aesthetic appearance

• Meeting one performance criteria affects another

• Identify when NFPA 285 is required

• Meet NFPA 285 requirements and performance goals/requirements

• NFPA 285 impacts on component specifications and performance
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