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Fig. 1 Schematic illustration of the main experimental setup
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Table 1 Volume fraction of main gas components before and after the experiment
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Fig. 3 Photos of {lame {ront in extinction. captured by high speed camera
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Experiments of nitrogen non-premixed suppression

of gasoline-air mixture explosion

Zhang Peili, Du Yang

(Department of Military Petroleum Supply Engineering ,
Logistical Engineering University of PLA,
Chongqing 401311, China)

Abstract; We carried out experiments of suppressing the gasoline-air explosion by non-premixed nitro-
gen using the visualization experimental bench and a high-speed camera to take photos of the flame
front extinction to capture the suppression process. Based on the analysis of the experimental data and
high-speed taken photos, we examined the overpressure characteristics and the flame behavior of the
suppression process. Results from our study show that the suppression by non-premixed nitrogen can
significantly reduce the overpressure in the gasoline-air mixture explosion and its rise rate, and in the
suppression process three phases are identified: sustained inertia, suppression/attenuation, and diffu-
sion/extinction. The mechanism governing the suppression process is that nitrogen molecules partici-
pate in the chemical reaction as a third part and can then absorb energy from the high-energy free radi-
cals so that the main reaction chains are changed to termination chains. The flame in the phase of the
suppression/attenuation can be divided into the suppression/attenuation zone (where suppression and
attenuation occur) and the core zone. In the phase of suppression and attenuation, the relationship be-
tween the flame speed and time can be described by a linear formula.

Key words: mechanics of explosion; nitrogen non-premixed suppression; overpressure; gasoline-air
mixture explosion; flame behavior; flame speed; visualization
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