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Numerical Simulation of Particles Deposition in Straight and Helical
Hollow Fibre Membrane Tube

CHEN Qiangiao, ZHONG Qin
(School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, Jiangsu Province, China)

ABSTRACT: The deposition performance of the particles in
straight and helical hollow fiber membrane tube were
simulated by calculation fluid dynamic (CFD) with the
particles diameter 0.05~3 um. The flue gas and particle were
simulated by using laminar model and discrete phase model
respectively. The result shows that the deposition rate is low in
straight tube and is high in helical tube. The deposition rates
are 0.53% and 0.89% respectively for 0.1 um and 1 um
particles in straight tube when the gas velocity is 10m/s, but the
deposition rates are more than 90% in helical tube under the
same operation conditions. The deposition rate reduces firstly
and then increases with the increasing of the particle diameter
in straight tube. The gas velocity and particles density have
little effect on deposition rate. The deposition rate increase with
the increasing of the particles diameter and gas velocity in
helical tube. The centrifugal force is main factor of particle
deposition in helical tube.

KEY WORDS: particle deposition; hollow fiber membrane;
helical tube; calculation fluid dynamic (CFD)
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