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Impacts of Climate Changes
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Photo Credit: University Corporation for Atmospheric Research



How Does The Industries React?
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They Redesign 

and Create New 

Products and 

Processes



How Do We React To These Changes? 
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ÅModify Regulations

ÅChange Installation 

Codes

ÅCreate New Rules

http://www.iccsafe.org/Store/Pages/Product.aspx?category=14595&cat=ICCSafe&id=3000X12


How Does The Public React?
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They ask:

ÅWhat Will cost?

ÅHow Can I Save 

More?

ÅIs It Safe?

http://www.iccsafe.org/Pages/AdRedirect.aspx?AdPlace=Advertisement+Banner&AdID=6&AdTitle=ICC-ES+SAVE


Changing Building Materials

Home Sheathing:  Solid Boards Ÿ Plywood Ÿ OSB Ÿ  Asphalt 

Fiberboard Ÿ  Cardboard 

Wall Linings:  Plaster and lath Ÿ Gypsum Board

Structural Components:  Old Growth Lumber Ÿ New Growth Lumber 

Ÿ Engineered Lumber

Windows:  Single Glazed Ÿ Double Glazed Ÿ Wood Framed Ÿ Vinyl 

Framed

Doors: Solid Core Ÿ Hollow Core Ÿ Composite Doors

Evolutions in building materials create changes in the fire 

environment. 

How all of these changes compound is not well understood.



Changing Building Materials - Sheathing

Recently, serious fires in the US 

have been the result of fires 

starting on the outside of the 

structure and spreading to the 

inside.

Loudon County, VA ïMay 25th 2008 ï1FF LODD

Virginia ï1FF LODD



Changing Building Materials - Sheathing

Sources/Causes:

Å Another structure

Å Smoking materials

ÅMulch

ÅGrilling

Å Others



Changing Building Materials - Linings

ÅThe wall lining can 

play an important roll 

in the transition from 

a room fire to a 

structure fire.

ÅFire training 

buildings are 

constructed with 

concrete walls so that 

they can have 

repeated fires.



Larger Homes

1.500

1.700

1.900

2.100

2.300

2.500

2.700

1972 1978 1984 1990 1996 2002 2008

Average Square Footage of New Single-Family 
Homes

Source:  http://www.census.gov

26% of Houses 

built in 2008 

were greater 

than 3000 ft2



Open Spaces



Larger Homes
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Open Spaces

Great Rooms

Open Foyers

9-14 ft Ceilings

All of these features add volume/air which allows the fire to 

grow and smoke to spread.

Open Floor Plans



Increased Fuel Loads

ÅUpholstered furniture such as 

chairs, recliners, love seats and sofas are    

common fuel packages in the living room 

or family room of a residential occupancy.

ÅA single upholstered chair can provide 

enough energy to take a 10ǋ x 12ǋ room to 

flashover.  

ÅA sofa can provide 3X the energy of a 

single chair.



Increased Fuel Loads

The contents of a 

single-family home.  

Now dominated by 

synthetic materials.

Source:  National Geographic 

Magazine



Increased Fuel Loads - Experiment

Modern Room Legacy Room



Increased Fuel Loads - Experiment

Modern Room Legacy Room
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Increased Fuel Loads - Occupants

Times to escape safely have been 

reduced greatly.

ÅNIST Study ñEscape times in this study were 

systematically shorter than those found in a 

similar study conducted in the 1970's. ñ

ÅThis is due mainly to faster fire development 

times due to modern furniture.

ÅStandards to improve the fire hazard posed by 

furniture are not widely adopted in the US.  

Mattresses are an exception to this post 2005. 

http://images.google.com/imgres?imgurl=http://www.hhs.state.ne.us/images/family-mulitigenerational.jpg&imgrefurl=http://www.hhs.state.ne.us/Children_Family_Services/mission.htm&usg=__sEz3ueuTSflzOhJxKsWqjValY24=&h=300&w=300&sz=129&hl=en&start=2&um=1&tbnid=O49hTtDkCGWDQM:&tbnh=116&tbnw=116&prev=/images?q=family&hl=en&sa=N&um=1


Legacy Modern

Increased Fuel Loads ïFire fighters



Modern Homes That Are Sealed 

Burn Differently than Legacy

Well Sealed Home ï

You Arrive on the Scene

With Light Smoke Showing

Just Go In and Put it Out???





6 Sec

48 Sec 2 min



Open Void Spaces ïAttic Voids

If you can think it ïit can be designed.

House geometries are limitless.



Changing Building Materials - Windows

ÅWindows have become more 

energy efficient by adding 

glazing and coatings.

ÅThe easier windows fail due to 

heat exposure the more air 

available to feed a fire.  The 

other changes such as to the 

fuel load make this important.

Current UL research project aims 

to examine this with DHS AFG 

funding.


