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Effects of External Space and Initial Temperature on Explosion
Process of Hydrogen/Air Mixture
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ZHANG Yun, ZHAO Liangliang, CAO Weiguo
School of Environment and Safety Engineering, North University of China ( Shanxi Taiyuan, 030051 )

[ ABSTRACT] To study the effect of container shape and initial temperature on explosion process of premixed hydrogen/
air, explosion process of premixed hydrogen/air was studied using a 20 L spherical container and a 20 L cylindrical con-
tainer, respectively. Firstly, the maximum explosion pressures in the two containers were obtained through the wall pressure
sensor, and evolution of the explosion fireball inside the spherical container was captured with a high-speed camera. Se-
condly, the explosion process was conducted by computational fluid dynamics simulation. Parameters such as 3D explosion
pressure field and temperature field were obtained. Pressure at different locations in the container was compared and ana-
lyzed, and influence of initial temperature on explosion pressure was discussed. Test results reflect that, at room tempera-
ture, the maximum explosion pressure appears when the volume fraction of hydrogen is 30. 0% , which was slightly higher
than the theoretical equivalent concentration. Simulation results of show that the flame develop outward as a sphere at the
initial stage of propagation in both containers, and pressure on the upper wall is lower than that on the right wall in the con-
tainer. The pressure oscillation period in cylindrical container after the first pressure peak is not synchronous because of the
irregular wall reflection. When the initial pressure of the system remains unchanged, the initial temperature increases by
20% , the total amount of substances in the container decreases, and the maximum explosion pressure decreases by 15% .
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Fig.1 Schematic diagram of experimental apparatus

of gas explosion with different shapes
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Fig.4 Explosion pressure and flame morphology in spherical container at different times
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Fig.8 Explosion pressure characteristics at different locations
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