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Abstract 

 

The necessary conditions for a dust explosion are well-expressed by the explosion 

pentagon: (i) fuel, (ii) oxidant, (iii) ignition source, (iv) mixing of the fuel and oxidant, and (v) 

confinement of the resulting mixture. It would seem relatively straightforward to then 

prevent or mitigate a dust explosion by removing one of the sides of the pentagon. The field 

of dust explosion risk reduction is, however, more complex – due in part to gaps in 

understanding of the scientific and engineering principles related to the occurrence of dust 

explosions. 

 

This presentation will explore dust explosion fundamentals with the overall learning 

objective of participants being able to: 

• identify the three elements of the fire triangle and the five elements of the explosion 

pentagon, 

• explain how gaseous, liquid, and solid fuels burn, 

• define basic explosibility parameters such as maximum explosion pressure and 

maximum rate of pressure rise, 

• distinguish between a physical explosion and a chemical explosion, 

• distinguish between a deflagration and a detonation,  

• define combustible dust, 

• describe the fundamentals of a dust explosion according to the explosion pentagon, 

• calculate the airborne concentration resulting from the dispersion of a dust, given its 

bulk density, layer thickness and enclosure height, 

• describe, with examples, the sequence of primary and secondary explosions, and 

• explain how confinement (by various means) facilitates the development of explosion 

overpressure. 

 

 


