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Fig. 1 Schematic diagram of the linked spherical vessels
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Table 1 Explosive characteristic value of single vessel with the same effective vent area

V/m? d/m ps/MPa A/V% (dp/dt) ../ (MPa/s) P/ MPa Ki/(MPa * m/s)
0.022 0.03 0.13 0.027 7.5 0.43 21.2
0.113 0.05 0.13 0.029 4.3 0.42 20. 6
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Table 2 Explosive characteristics of explosion transferred Table 3 Explosive characteristics of explosion transferred

from a small vessel to a large vessel at different pipe lengths  from a large vessel to a small vessel at different pipe lengths

0.022 m® 0.113 m® 0.113 m? 0.022 m?
l/m o /MPa (dp/dt) 5. /MPa (dp/dt) . l/m 5. /MPa (dp/dt) . 5. /MPa (dp/dt) .
/(MPa/s) /(MPa/s) /(MPa/s) /(MPa/s)
0.43 7.5 0.42 4.3 0.42 4.3 0.13 7.5
2.45 0. 64 52.7 0. 54 111.7 2.45 0. 64 52.7 0. 54 111.7
4.45 0. 60 68.8 0.77 70.0 4.45 0.55 27.5 0. 96 162.0
6. 45 0.55 90.0 0. 84 45.6 6. 45 0.50 14. 8 1. 25 270.0
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Experimental study on premixed flammable gas explosion venting

in linked vessels under the same effictive vent area”™

YOU Ming-wei'*, JIANG Jun-cheng', YU Yuan', WANG Zhi-rong'
(1. School o f Urban Construction and Safety Engineering ,
Nanjing University of Technology . Nanjing 210009, Jiangsu, China;
2. Fujian Fire Bureau, Fuzhou 350003, Fujian, China)

Abstract: Explosion venting was carried out in both linked and single vessels under the same dimen-
sionless effective vent area conditions to study flame propagation and explosion pressure evolution. It
is shown that the maximum reduced explosion pressure and the maximum pressure rise rate in the
linked vessels exceed those in the single vessels. especially, the difference of the maximum pressure
rise rates is much greater between the linked vessels and the single vessels. At the same dimensionless
effective vent area, the maximum reduced explosion pressure in the receiving vessel of the linked ves-
sels, is higher than that in the releasing vessel. When the receiving vessel is smaller than the releasing
vessel, the maximum reduced explosion pressure in the receiving vessel is much higher. With the in-
crease of the pipe length, the maximum reduced explosion pressure in the receiving vessel increases,
and the maximum reduced explosion pressure in the releasing vessel changes unconspicuously. During
the explosion venting in the linked vessels, the flame propagates acceleratively in the pipe. And at the
same pipe lengths, the flame propagation speed from a small vessel to a big vessel is higher than that
from a big vessel to a small vessel.
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