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Abstract — Fuel gases such as methane and propane are used in explosion hazardous area of domestic plants and can
form non-uniform mixtures with the influence of process conditions due to leakage. The fire-explosion risk assessment
using literature data measured under uniform mixtures, damage prediction can be obtained the different results from
actual explosion accidents by gas leaks. An explosion characteristics such as explosion pressure and flame velocity of
non-uniform gas mixtures with concentration change similar to that of facility leak were examined. The experiments
were conducted in a closed 0.82 m long stainless steel duct with observation recorded by color high speed camera and
piezo pressure sensor. Also we proposed the quantification method of non-uniform mixtures from a regression analysis
model on the change of concentration difference with time in explosion duct. For the non-uniform condition of this
study, the area of flame surface enlarged with increasing the concentration non-uniform in the flame propagation of
methane and was similar to the wrinkled flame structure existing in a turbulent flame. The time to peak pressure of
methane decreased as the non-uniform increased and the explosion pressure increased with increasing the non-uniform.
The ranges of K; (Deflagration index) of methane with the concentration non-uniform were 1.30 to 1.58 [MPa-m/s] and
the increase rate of K; was 17.7% in methane with changing from uniform to non-uniform.
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Fig. 1. Schematic diagram of experimental setup for non-uniform
gas explosion.

Fig. 2. Tubular vessel for evaluating gas explosion hazard.
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