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Experimental and numerical study on cylindrical

flammable gas cloud explosion
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Abstract: Compared with semi-spherical flammable gas cloud model, cylindrical model could represent
cloud explosion accidents more exactly. Experiments of cylindrical gas cloud explosion were performed with
7.75 % of ethyne and 0. 26 m® of gas cloud volume and overpressures at 1. 2 m and 1. 6 m points from cloud
center were recorded. A theoretical model of cloud explosion was established and SIMPLE algorithm was
adopted in writing calculated codes. Compared with the test data, the maximum and average relative
deviations of calculation results were 18. 3% and 5. 4% respectively, which showed that the codes met the
need to simulate the cloud explosion. This work indicated that the explosion intensity was related to flame
spread direction and the explosion field was not spherically symmetric. The maximum explosion
overpressure close to the ground was about 3. 3 times higher than that along the vertical direction when the
ratio of height and radius of the cloud was 0. 2. The explosion intensity increased with increasing ratio of
height and radius of gas cloud, and the maximum overpressure should increase by 3.1 times when the
ratio changed from 0. 1 to 1. 0. When the ratio decreased, the distance of flame spread increased and

the time of inflammation delayed, which led to decreasing energy transfer of gas cloud and falling explosion
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overpressure. The research results are of some significance to predict the disaster of flammable gas cloud

explosion.
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Table 1 Radius and height of cloud at different form factor

3 r/m h/m
0.1 0. 94 0. 094
0.2 0. 75 0. 15
0.3 0. 65 0.20
0.4 0.59 0.24
0.5 0. 55 0. 28
0.6 0.52 0. 31
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Fig. 2 Schematic diagram of cylinder cloud
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Fig. 3 Geometric model of cylinder cloud
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Table 2 Comparison of experimental data with numerical result
Overpressure (r=1.2 m) Overpressure (r=1.6 m)
) Experimental data/kPa Numerical result/kPa Error/ % Experimental data/kPa Numerical result/kPa Error/ %
0.1 0.273 0. 301 4.8 0. 237 0. 240 0.5
0.2 0. 400 0. 392 1.1 0. 375 0. 387 1.5
0.3 0.595 0. 551 3.8 0.543 0.512 2.9
0.4 0.714 0.692 1.5 0.632 0.502 11.5
0.5 0.712 0. 685 1.9 0.618 0. 456 15.1
0.6 0.710 0. 682 2.0 0. 626 0.432 18. 3
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