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Effects of Explosion Pipe Structure on the Flame Propagation Velocity and
the Quenching Ability of Ceramic Honeycomb Monolity
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ABSTRACT

The behaviors of flame propagation and quenching in a pipe were investigated to make a design
criteria of flame arrester. The effects of sealing condition of pipe end, pipe diameter and lengh were
studied, and also the effects of thickness of ceramic honycomb monolith on the quenching ability were
discussed.

Experimental results showed that the flame velocity in case of closed pipe was increased about twenty
times faster than that of opened and the sealing coditions of pipe end and length showed significant
effects on it. The quenching ability of ceramic honycomb monolith was increased with thickness and
coincided well with Palmer’s equation.
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2. Pressure sensor
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5. Flame arrester 6. Vacuum pump
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9. Circulation pump 10. Controller
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Fig. 1 Schematic of the explosion system
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Fig. 2 Variations of flame velocity with flame
propagation distance
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Fig. 4 Variations of flame velocity with flame
propagation distance in case of ignition at open
end
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Fig. 3 Variations of flame velocity with flame
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Table 1 Characteristics of honeycomb monolith

Thickness of Width of .
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(mm) (mm)
0.32 1.125 0.77
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Fig. 6 Effect of flame amrester thickness on quenching
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velocity with calculated data by Palmer equation
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