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Prediction of Pressure and Relief Valve Response of
Liquefied Petroleum Gas Tank Exposed to
Non-uniform Fire Environment
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(1. School of Electronic and Electric Engineering , Shanghai Second Polytechnic University , Shanghai 201209 , China ;
2. School of Energy and Power Engineering , University of Shanghai for Science and Technology , Shanghai 200093 , China )

Abstract: A mathematical model for simulating the pressure and relief valve response of a liquefied
petroleum gas tank in fire environment was proposed. The model was used to predict the variation
of the pressure, total tank mass relief mass flow rate, and wall temperature, in a horizontal
cylindrical tank with 41% propane exposed to non-uniform heating. The calculation results agree
well with the experimental results. The results show that the pressure increase during the process
of opening the relief valve and the high temperature experienced by the wall are two main factors
that lead to the rapture of the tank.
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Fig.1 Schematic diagram of initial stage and later
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Fig.2 Schematic diagram of the valves
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Fig.5 Wall temperature of the tank of high

temperature side and low temperature side
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Fig.6 Variation of the vapor and tank mass
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