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Numerical simulation research on explosion suppression process

in gas transmission pipeline
ZHU Zhao'**, JIA Zhen-yuan'', LUO Hai-zhu*"’

(1. School of Mechanical Engineering, Dalian University of Technology. Dalian 116024, China;
2.Shenyang Branch, China Coal Research Institute, Shenyang 110016, China;
3. Laboratory of Coal Mine Safety Technology, Fushun 113122, China )

Abstract: Based on the theory of fluid dynamics and combustion, the mathematical model of gas
explosion in the pipe with diameter of 500 mm is established, by Fluent, numerical simulation study
of the flame's quenching process in inert gas is conducted by using the finite rate combustion model,
and the characteristics of explosion field by injecting different flow rate of high pressure and low
temperature CO; are also investigated. The experimental results show that, when the CO; injection is
less than 12 kg/s, it can not extinguish the flame in the pipe; however, when the CO, injection is
greater than 16 kg/s, it can greatly reduce the temperature of the mixed gas., and also dilute the
methane and oxygen, and eventually lead to the flame extinguished at the carbon dioxide entrance.
The reducing process of the maximum reaction rate can be divided into three stages, where two of the
high-speed reducing stages satisfy the power-law model. When the CQO, injection is between 16 kg/s
and 100 kg/s, the extinction time reduces rapidly. and then changes slowly; the simulation results
agree well with the experimental data. Research results can provide theoretical basis and reference for
the explosion suppression in coal mine., and also have practical significance to protect the safety of

people’s lives during coal mine production.

Key words: explosion suppression; finite rate combustion model; frame extinguish; power-law model



