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1. Ignition electrode; 2. Igniter; 3. Premix gas tank; 4. Compressor;
5. Propane gas cylinders; 6. Visual window; 7. Data logger; 8. Monitor
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Fig. 1 Sketch map of experimental set-up
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Fig. 2 Arrangement diagram of sensors
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Table 1 Distribution of sensors on the blast tube

1% I i 5 2R 25 P AT K R B/ m 1% % i 5 15 I i A P A K E B/ m
F1 JeH 1.5 F10 SHL 11.5
F2 e 2.0 P11 1 2.0
F3 JEHL 4.5 P12 & 4.5
F4 JEHL 5.0 P13 J£ 77 5.0
F5 St 5.5 Pl4 JEH 7.5
F6 Jer 7.5 P15 Eh 8.0
F7 JGHL 8.0 P16 Eh 10.5
F8 JEHL 10. 5 S17 N A% 4.5
F9 JeH 11.0 S18 N AR 10.5
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Fig. 4 Effects of shock wave reflection on pipeline pressure wave propagation and tube wall strain
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Table 2 Frequency band table of wavelet decomposition
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Fig. 7 Wavelet analysis of the strain signal with port closure
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Fig. 9 Tube wall strain rate time history curves in different frequency bands
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Effect of ignition energy on the explosion process and
the dynamic response of propane-air premixed gas

ZHOU Ning, ZHANG Guowen, WANG Wenxiu,
ZHAO Huijun, YUAN Xiongjun, HUANG Weigqiu

(Jiangsu Key Laboratory of Oil-Gas Storage and Transportation Technology »
Changzhou University , Changzhou 213016, Jiangsu, China)

Abstract: In a 12 m long seamless stainless steel pipe, the influence of ignition energy on the propaga-
tion characteristics of propane air mixture in the closed tube and the influence of shock wave on the
dynamic loading of the pipe wall are investigated. The results indicate that the dynamic initial ignition
energy has a significant impact on explosion flame propagation and wall response of premixed gas.
The greater the ignition energy., the greater explosion intensity, explosion pressure peak pressure and
maximum wall strain is. And the pressure wave and wall strain development are in good agreement.
In the process of flame propagation, the flame will briefly extinguished and happen again by reflection
effect from the end of the pipeline. The strain signal is mainly distributed in the frequency range of 0
—781. 25 Hz and the maximum strain rate of the pipe wall subjected to shock wave loading exceeds
107* s, So the pipe wall strain belongs to the dynamic response in the experiment.

Keywords: ignition energy; propane explosion; pressure; wall strain; dynamic loading
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