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Discrete Element Analysis of Discharging Time of Coal Hopper Wagon
YAN Ying' LI Yongjun® JI Shunying’

(1. School of Civil and Safety Engineering Dalian Jiaotong University Dalian 116028 China; 2. Department of Engineering Me—
chanics Dalian University of Technology Dalian 116023 China)

Abstract: To improve the discharging efficiency of coal hopper wagon the flow characteristics of coal powders
in wagon and the corresponding discharging time need to be investigated comprehensively. The discrete element
method ( DEM) is adopted to analyze the coal discharging characteristics and determine the corresponding dis—
charging time of the automatic coal discharging hopper wagon under different water contents. Silo experiment is
designed to validate the computational parameters in the DEM simulations and the coal discharging process in
the coal hopper wagon is analyzed under different water contents and the influence of water content on the dis—
charging time is discussed. The results show that under low water contents the discharging time increases with
increasing water content because of the inter—particle liquid bridge force. If the water content is beyond a criti—
cal value the discharging time decreases with the increase of water content. With the DEM analysis of coal dis—
charging in the coal hopper wagon the influence of water content can be revealed on flow characteristics of coal
material.

Keywords: discrete element method; coal hopper wagon; hopper flow test; water content; coal hopper wagon



