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NUMERICAL SIMULATION OF GAS DEFLAGRATION AND DISCHARGE IN CYLINDRICAL R
1 S -
VESSEL B B0 A
Wang Zhirong and Jiang Juncheng S e L e
Urban Construction and Safety Engineering College of Nanjing Industrial University Bk
Abstract: A
AR RAE
Gas explosion accident of cylindrical vessels happens from time to time in industries, which severely BRI
threatens the safe operation of the industries. To prevent such accidents, the pressure relief devices are PR
usually installed on the vessels. So, the anti eXplosion and pressure relief design has to be conducted ik
FiLvIS

for the vessels. It is the key to analyze the process of gas deflagration and discharge in cylindrical
vessels, especially the features of pressure development in cylindrical vessels, for the anti explosion o
and pressure relief design. First, the process of gas deflagration and discharge is analyzed in cylindrical % {g {540l

vessels. According to the law of deflagration development, the physical model is set up to describe the KA AR
whole process. Based on the energy conservation equation and the mass conservation equation,
integrating the gas state equation, the isentropic compression equation, and the gas discharging rate PubMed

equation, the mathematical model is developed for the process. Using the 4 order Runge Kutta
method, the numerical simulation is conducted for the process. The deflagration pressure, pressure
rising rate, flame position, and flame propagating rate are known at different time. The influence of the
pressure relief area and the discharging pressure on the process is discussed, which has guiding
significance for the anti explosion and pressure relief design of such vessels. (Financed by the
National Project of Natural Science Fund, No. 29936110)
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