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Abstract:
This presentation is an overview of methods used for predicting and measuring smoke (soot and smolder smoke) emitted from fires. Understanding smoke dynamics, including generation, coagulation, transport, and deposition, is key to improving life safety predictions, such as smoke visibility and smoke detector activation, and important in applications such as fire forensics and mitigating the release of hazardous materials. In fire modeling tools, such as NIST’s Fire Dynamics Simulator (FDS), sub-models have been implemented for general aerosol transport, deposition, and coagulation, but their usefulness may be limited in practice. Users must specify the fire’s smoke yield and particle size(s), and the most appropriate size for fractal-shaped soot particles varies depending on the coagulation or deposition phenomena of interest. Our research group has been working to validate computational models for thermophoretic deposition, gravitational settling, aging (coagulation), and turbulent deposition. We have designed experiments to isolate transport mechanisms, employed state-of-the-art particle measurement methods and developed new methods to quantify soot deposition, and compared the measurements to FDS predictions. Future work in model validation is still needed, especially in the areas of soot coagulation and turbulent deposition, to improve overall predictions of the fate of smoke from fires.
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