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Fig. 4 Non-structured mesh partitioning

for pipeline sections ab—bc
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Fig. 9 Gas phase pressure contours at different time instants (post-optimization)
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Fig. 10 Vacuum conveying system data
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CFD-DEM Coupled Simulation of Pneumatic Conveying
Pipelines for Uranium Dioxide Particles
ZHOU Wujiang', DENG Jian', LEI Jicheng®, LEI Zeyong', YANG Wenxue'
(1. School of Mechanical Engineering, University of South China, Hengyang 421001, China;
2. School of Electrical Engineering, University of South China, Hengyang 421001, China)

Abstract: To address pipeline blockage issues in the negative-pressure pneumatic conveying of uranium
dioxide at a uranium company, this study employed a combined approach of CFD-DEM coupled simu-
lation and field experiments. By examining particle flow patterns, gas-phase pressure distribution,
and system pressure drop, the underlying mechanism of pipeline blockage was elucidated. The validity
of the simulation model was confirmed through comparative analysis of field measurements and numer-
ical results. The findings demonstrate that increasing the elbow curvature radius from 200 mm to 500
mm and the bend diameter ratio from 2.50 to 6.25 significantly reduced local pressure losses during
conveying. As a result, particle flow stability improved, with the peak gas-phase pressure dropping to
27.2 kPa and the overall system pressure drop decreasing markedly, thereby restoring normal opera-
tion of the power equipment. This study verifies the reliability of the CFD-DEM model for optimizing
the pneumatic conveying system of uranium dioxide particles, offering both theoretical support and
practical guidance for achieving efficient and stable transport.

Key words: uranium dioxide; pneumatic conveying; numerical simulation; particle dynamics; wear prediction



