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Numerical Analysis of the Explosions Caused by Residual

Pressure in Horizontal Quick Actuating Pressure Vessels

LIU Xiao, LI Jingyuan, HUA Zhengli,ZHAO Yongzhi

(Institute of Chemical Machinery and Process Equipment, Zhejiang University, Hangzhou 310027, China)

Abstract; A numerical simulation model was established to simulate the process of explosion of pressure vessel caused by

residual pressure. The model was based on the Eulerian/Lagrangian mixed method and fluent compressible, dynamic

mesh analysis. In the simulation, obtain lid stress and velocity changes, destructive power of the lids (S =500 mm from

the initial state) The results shows that at the beginning of the opening, the pressure on the lid decreases slowly, the

velocity of the lid increases rapidly ; Then, the pressure on the lid diminishes quickly after the lid fully opened; Finally,

pressure inside and outside the vessel gets a balance. The kinetic energy of the lids (S =500 mm from the initial state )

increases with initial residual pressure within vessels.
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Figure 1  Structure of the quick actuating vessel
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Figure 2 Simplified geometric structure of vessel
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Figure 3  Boundary conditions schematic
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Figure 4  Pressure on lid vs. displacement curves
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Figure 5 Pressure distribution with initial

(c) $=0.264 m

residual pressure of 1.2 MPa within vessel
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Figure 6 Velocity of lid vs. displacement curves
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Table 1  Time for the lids to reach the maximum velocity
s O e e
MPa (m-s)
1 0.04 0.013 0.021 2.43
2 0.08 0.013 0.042 5.09
3 0.12 0.011 0.053 7.38
4 0.16 0.010 0.060 9.23
5 0.20 0.010 0.070 11.17
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Figure 7 Velocity and kinetic energy of the lids
(S =500 mm from the initial state) vs.

initial residual pressure within vessels
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