
APPENDIX 3.F – What We Know About Particulates Resulting from Fires 
          George Mulholland, Building and Fire Research Laboratory, NIST 
 
The smoke aerosol is described in more detail in this presentation.  Particulates may be either solid particles or liquid droplets.  
Flaming results in large agglomerates of primary spheres that are roughly 30 nm in diameter, and smoldering results in liquid droplets 
about 2 μm in diameter.  Information on smoke yield and particle size from various fuels is presented.  Deposition in the lungs is a 
strong function of particle diameter.  Non-flaming smoke scatters more than 90 % of light.  Its composition is related to the fuel, and 
gases may adsorb to its surface.  This raises the question of what materials would be appropriate for a standard smolder smoke.   
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APPENDIX 3.G – The Ideal Detector for the Fire Service 
          Robert Stephan, Montgomery County Maryland Fire and Rescue Service 
 
The fire environment is a highly hazardous environment that contains hundreds of unknown vapors and gases and particles of 
unknown size distribution and toxic composition.  The ideal detector for the fire service must be functional in both high and low 
temperature extremes.  It must be lightweight and durable, and must be operable by a user wearing heavy gloves and in the dark.  It 
should not need frequent cleaning or be easily clogged.  The detector must be able to function in the significant amounts of steam 
produced by firefighting.  The most dangerous compounds should be detectable in real time.  The device must capture multiple 
samples for analysis after the fire.  Skin samples and nose swabs are alternative methods for getting more exposure data after 
firefighting.  Particles can affect the respiratory tract, skin, eyes, and digestive system, although absorption of typical fire 
contaminants through the skin is not currently considered by the fire service. 
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APPENDIX 3.H – NIST Fire Fighter Technology Program Overview 
          Nelson Bryner, Building and Fire Research Laboratory, NIST 
 
The Advanced Fire Service Technologies (AFST) Program objectives are to 

• Provide the science and performance metrics for development and implementation of new technology, 
• Enable an information-rich environment, firefighter training tools, and application of innovative new technologies, 
• Improve effectiveness and safety of first responders, and 
• Support Fire Loss Reduction Goal and facilitate the development and transfer of BFRL research to the fire service. 

Funding is prioritized to improve equipment where no current metrics or standards exist and to improve existing metrics and 
standards, to integrate emerging technology with the biggest impact, and to transfer technology to the fire service through firefighting 
simulators and training programs.  Projects in this program include the characterization of firefighter respirators using computer 
modeling and experiments, hose stream effectiveness, standards for thermal imaging cameras, PASS device audibility, structural 
collapse prediction, emergency responder and occupant locator technology, and tactical decision aids, among many others. 
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