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Numerical Analysis of Gas Leakage in Thin-strip Steel Drums Based on Fluent

GUO Dong-jun, ZHU Zhi-song, ZHU Yi-min, ZHANG Zhu-qing, ZHAO Nan-sheng
(Nantong University, Nantong 226019, China)

ABSTRACT: The work aims to investigate the fundamental principle and characteristics of acoustic emission signal
generated by the jet flow field resulting from gas leakage in steel drums that excite the drum body. The flow field state
from steel drum gas leakage was analyzed with Fluent software for computational fluid dynamics (CFD). The jet model
and mechanism of gas leakage in steel drum were introduced. The mathematical model was built with finite element
method for CFD. The geometrical model and boundary conditions of steel drum leakage were established. The relevant
parameters of the simulation analysis were set. The simulation results of steel drum leakage were obtained under different
internal pressures, different leak diameters and multiple leaks. The distribution situations of airflow velocity fields, pres-
sure fields and other parameters of steel drum leakage were discussed. The results showed that the airflow velocity during
the steel drum leakage played a leading role in the acoustic emission signal, and the effect of internal pressure on airflow
velocity was large, and the influence of hole diameter and leak quantity was small. The simulation analysis of the flow
field from gas leakage of the steel drum provides reference for the investigation on the leakage mechanism of the steel
drum and the detection of the acoustic emission excitation signal.
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Fig.1 Jet model of steel drum leakage gas
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Fig.2 Velocity distribution of steel drum leakage
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