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Table 1 Pressure in the liter after ignition

under different working conditions

E/k] m/g  p/kPa || E/k] m/g  p/kPa
1 0. 24 1 6 1. 44 37
2 0.48 9 7 1.68 46
3 0.72 15 8 1.92 52
4 0.96 21 9 2.16 59
5 1. 20 28 10 2.40 68
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Table 2 Maximum explosion pressures of zirconium dust cloud at different initial ignition energies
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Table 3 Maximum explosion pressures of zirconium dust cloud at different ignition delay times

tq/ms DPmax/ kP2 JEHIREIE ta/ms  pua/MPa  EEBIESE tq/ms DPmax/ kP2 JEE I
20 42 ANEEIE 60 49 I K 100 47 KR NE
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Explosion characteristics of zirconium dust cloud

Deng Jun'?, Ren Xugang'?, Wang Qiuhong'*, Yang Yufeng'**
(1. School of Safety Science and Engineering » Xi’an University of Science and Technology ,
Xi’an 710054, Shaanxis China;
2. Shaanxi Key Laboratory of Prevention and Control of Coal Fire,
Xi’an University of Science and Technology, Xi’an 710054, Shaanxi, China)

Abstract: A 20-liter nearly-spherical container was employed to examine the influence of initial ignition
energy, ignition delay time and zirconium dust concentration on the characteristics of zirconium dust
cloud explosion. The experimental results indicate that the maximum explosion pressure of zirconium
dust cloud increases as the initial ignition energy increases, however, with the increase of ignition de-
lay time, the maximum explosion pressure of the dust cloud increases at first and decreases thereaft-
er. At the same time, there exists an optimal ignition delay time. In addition, with the increase of
dust concentration, the maxmum explosion pressure of the dust cloud increases at first and decreases
thereafter as well. Finally, there exists an optimal dust concentration, and the lower explosion limit
of zirconium dust cloud is 18 to 20 g/m”.

Keywords: zirconium; dust cloud; explosion pressure; initial ignition energy; ignition delay time
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