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中空纤维膜直管和螺旋管内烟尘沉积的模拟

陈迁乔，钟秦

南京理工大学化工学院

摘要： 

采用计算流体力学方法对直径为0.05~3 mm的烟尘颗粒在中空纤维直管和螺旋管内的沉积特性进行三维数值模

拟。用层流模型模拟膜管内的烟气流动，用离散相模型、非耦合方法模拟颗粒物在直管与螺旋管中的沉积特性。研

究发现，烟尘沉积率在直管内的较低而在螺旋管内很高。直管内，0.1和1 mm的颗粒在气速为10 m/s时的沉积率

分别为0.39%和0.89%；相同条件下，螺旋管内的沉积率超过90%。直管内沉积率随着颗粒直径的增大先减小，

后增大；气速及密 度对小颗粒的沉积率影响微弱。螺旋管内沉积率随着颗粒直径和气速的增大而持续增大，惯性

离心力是颗粒沉积的主要因素。 
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Numerical Simulation of Particles Deposition in Straight and Helical Hollow Fibre 
Membrane Tube

CHEN Qianqiao, ZHONG Qin 

School of Chemical Engineering, Nanjing University of Science and Technology 

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 mm. 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 mm and 1 mm 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.
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