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Presentation Agenda

Fundamentals of Combustible Dust
Å Review lost history and fundamentals of fire, flash fire, and explosion 

hazards

Current Regulatory Framework
Å Present current and upcoming code requirements and NFPA standards

------Break------
Dust Hazard Analysis (DHA)
Å Introduce DHAs and discuss what must be included
Å DHA examples and case studies

------Break------
Hazard Management
Å Discuss methods for prevention and mitigation

Questions and Interactive Discussion
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Fundamentals of Combustible Dust

What industries generate and 
handle combustible dust?



Fundamentals of Combustible Dust
²ƘŀǘΩǎ ǘƘŜ ǊƛǎƪΚ ! ǊŜǾƛŜǿ ƻŦ ƭƻǎǎ ƘƛǎǘƻǊȅΦ

Explosion in a flour warehouse, Turin 
Italy, 1785
Å Early documented combustible dust explosion
Å Long period of dry weather
Å Worker shoveling flour to chamber below 

warehouse
Å Large volume of flour fell and was ignited by 

lamp
Å Secondary explosion occurred in warehouse 

causing bakery windows to blow out
Å Owner of bakery familiar with similar incidents
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Imperial Sugar, Georgia, 2008
Å Killed 14 workers and injured 36 others
Å Fire explosion occurred in an enclosed conveyor located beneath sugar silos

Å Likely due to overheated bearing
Å Primary explosion dislodged dust that had accumulated on surfaces causing 

secondary explosions throughout the complex
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New Taipei Water Park Deflagration, Taiwan, 2015
Å Colored corn starch sprayed into the crowd using blowers and compressed air 

canisters
Å Dust cloud ignited near stage, possibly from lighting or smoking materials
Å Aftermath resulted in 15 deaths and 496 injuries
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Didion Milling Company Explosion and Fire, Wisconsin, 2017
Å Explosion occurred in dry corn milling facility
Å Primary explosion likely originated in milling equipment and was followed by several 

secondary explosions
Å Five fatalities and 14 injuries
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²ƘŀǘΩǎ ǘƘŜ ǊƛǎƪΚ ! ǊŜǾƛŜǿ ƻŦ ƭƻǎǎ ƘƛǎǘƻǊȅΦ

Reported dust explosions from 1785 to 2012 from: Methods in Chemical 
Process Safety ςVolume 3 Dust Explosions

Dust explosion incidents documented by the CSB between 1980 and 
2005: Methods in Chemical Process Safety ςVolume 3 Dust Explosions
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Breakdown of dust explosion incidents between 1980 and 2005: 
Methods in Chemical Process Safety ςVolume 3 Dust Explosions
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Breakdown of equipment involved in 
dust explosions from 1983 and 2006: 
FM Data Sheet 7-тсΣ ά¢ŀōƭŜ сΦ [ƻǎǎŜǎ ōȅ 
9ǉǳƛǇƳŜƴǘ ¢ȅǇŜΣέ FM Global Property 
Loss Prevention Data Sheets, Factory 
Mutual Insurance Company, January 
2012, pg. 38.



Fundamentals of Combustible Dust
Conditions Necessary for an Explosion

Combustible dust (fuel)
Å Finely divided combustible particulate that propagates a deflagration

Oxygen 
Å Present in air

Dispersion
Å Dust dispersed in air above in sufficient concentration

Ignition Source
Å Ignition source has enough energy to ignite dust

Confinement
Å Compartment / vessel ruptures due to overpressure

Explosion PentagonFuel Oxygen Ignition Fire

Fuel Oxygen Ignition Dispersion Flash Fire

Fuel Oxygen Ignition Dispersion Confinement Explosion



Fundamentals of Combustible Dust
Dust Fire

Titanium dust, ¼ inch thick MDF wood fiber, ¼ inch thick


