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Table 1

ferent temperatures

The R/G values of tungsten filament lamp with dif-

u/v I/A R(T)/Q T/K R/G

2.34 1.502 1.518 1415.384 0.767
3.07 1.803 1.663 1539.672 0.829
3.99 2.107 1.854 1703.594 0.925
4.90 2.411 1.992 1822.620 1.020
6.09 2.698 2.217 2015.646 1.130
7.41 3.011 2.421 2190.538 1.239

Note: U is voltage; I'is current; R(T) is resistance; T is temperature; R/G is

a ratio.
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ide mist with different ignition delay times
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Fig.10 Variation of maximum explosion overpressure and

maximum mean temperature with mass concentration
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Vapor-Liquid Two-Phase Combustion and Explosion Characteristics of Propylene Oxide/Air Mixtures

JIANG Ba-yun'’, CHENG Yang-fan'’, LI Shi-zhou'’, QIAN Jia-qi'**, WEI Xiao'*, XUE Ru-jun’

(1. School of Chemical Engineering, Anhui University of Science and Technology, Huainan 232001, China; 2. Anhui Engineering Laboratory of Explosive
Materials and Technology, Anhui University of Science and Technology, Huainan 232001, China; 3. School of Safety Science and Engineering, Anhui
University of Science and Technology, Huainan 232001, China)

Abstract: To explore the explosion characteristics of propylene oxide mist, a 20 L spherical liquid fuel explosion test system was
used to study the effects of ignition delay time and mass concentration on the explosion characteristics of propylene oxide/air
mixture. At the same time, high-speed cameras were used to photograph the flame propagation process, the dynamic distribu-
tion images of flame temperature field was reconstructed by colorimetric pyrometer technology and the effect of mass concentra-
tion of propylene oxide on the flame temperature was discussed. The experimental results showed that with the increase of igni-
tion delay time, the maximum explosion overpressure and the rise rate of maximum overpressure increased first and then de-
creased, while the combustion duration was on the contrary. The optimal ignition delay time was 100 ms with the maximum ex-
plosion overpressure reached 0.89 MPa. With the increase of the mass concentration of propylene oxide,the maximum explosion
overpressure, maximum overpressure rise rate and maximum average flame temperature were all initially increased and then de-

creased. When the mass concentration was 498 g-m~

, the maximum explosion overpressure and maximum overpressure rise
rate were both the highest, which were 1.02 MPa and 60.91 MPa-s™', respectively. But the mass concentration corresponding to
maximum average flame temperature was significantly lower than that of maximum explosion overpressure. When the mass con-

centration was 415 g-m”™

, the flame average temperature reached the maximum value of 1937 K. The research results can pro-
vide reference for optimization of detonation performance and evaluation of damage efficiency of the fuel air explosive.

Key words: propylene oxide;explosion overpressure;flame temperature; colorimetric pyrometer;characteristic experiment
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