
Safety zone guidelines ςwhat about houses? 

Some unpredictable's

Wind modeling tools: Can they be of use?

Fire Safe Montana Conference, February 25-27, 2010 
Fairmont, MT   Bret Butler

Presentation to FIRESAFE Montana



USDA Forest Service, Fire Behavior Research 

What is a Flame?

Turbulent Diffusion Flames

Turbulence increases mixing of air

Higher temperature 
+ 

faster burning rates



The Math
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Conservation of Mass 

Conservation of Energy in terms of transport properties
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How is energy transferred

Thermal Radiation

ωTransferred along line of sight

ωDecreases as with distance

ωIntensity = f(T4)

Convection

ωRequires air movement

ωRequires contact with hot air

ωIntensity = f(T x Air speed)
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Normalized Temperature and Heat Flux
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Flame Physicsτ
What is Flame Height?
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Front View A B C
Side View




