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Fig. 1 Multifunctional intelligent ignition device
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Fig. 2 Diagram of experimental setup
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Fig. 3 Curves of pressure for gasoline-air explosion in closed space(p=1.25%)
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Table 1 Main parameters of single pore venting explosion test

L gmE L o/ % pu/kPa pc/kPa po,e, /kPa h/m t/s

1 1 0.90 38 14 650 0.8 3.2
2 1 1.10 42 19 720 1.5 4.5
3 1 1.13 53 21 730 1.6 5.6
4 1 1.17 59 27 750 2.2 5.2
B 1 1. 50 200 132 810 2.8 3.6
6 1 1.55 311 180 830 2.9 3.2
7 2 1. 10 90 13 740 1.8 3.5
8 2 1. 20 150 23 810 2.6 4.0
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Fig. 4 Gasoline-air volume fraction vs. maximum overpressure and flame altitude
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Fig. 7 Curves of pressure for internal and external flow field in the process of

venting explosion for pore 2(g=1.13%)
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Table 2 Main parameters for venting explosion test for the double cores

SIS oS o/ % pa/kPa pp/kPa pc/kPa P, /kPa Pk, /kPa  hai/m hu./m  t/s

1 0.90 9.0 1.5 2.0 90 32.5 0.5 0.8 3.0
2 1. 20 20.0 6.5 9.0 140 220.0 0.6 1.1 2.0
3 1.23 22.0 7.0 9.5 150 280.0 0.8 1.5 1.8
4 1. 40 27.5 10.0 12.5 170 330.0 0.9 1.6 1.3
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Fig. 8 Flame changing process of outflow filed during the venting explosion for the double cores(g=1.40%)
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Fig. 9 Curves of pressure for internal and external flow field in the process of
venting explosion for the double pores(p=1.40%)
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Experimental study for lateral gasoline-air venting explosion
in cylindrical pipeline

Wu Songlin'?, Du Yang', Ou Yihong', Zhang Peili', Liang Jianjun'
(1. Department of Petroleum Supply Engineering ,» Logistical Engineering University »
Chongqing 401311, China;
2. Department of Fundamental Studies, Logistical Engineering University ,
Chongqing 401311, China)

Abstract: Gasoline-air, being composed of combustible components, is apt to brings about explosion
accidents. In order to study the laws governing its venting explosion in a confined space, we carried
out visualization experiments on a single pore and double pores laterally situated along the shell of a
cylindrical pipeline with different gasoline-air volume fractions, obtained some flame characteristics of
outflow field and regularities of explosion overpressure for the pipeline’s internal and external flow,
and found out the four stages of the venting explosion including the flam eventing from the pore, the
mushroom-cloud forming. the gradual violent burning and extinguishing. Through a comparative a-
nalysis of the data of explosion overpressure, we found that the external maximum overpressure of
the double pores was several times larger than that of the single pore, and that the farther away from
the ignition end, the bigger the maximum overpressure of the internal {low field.

Key words: mechanics of explosion; venting explosion; overpressure; gasoline-air; cylindrical pipeline
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