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Computational Study of Gas Separation Using Hollow Fiber Membrane
with Conical Orifice

Abdallah Omar Mohammad Kaddoura
Abstract

Computational fluid dynamics was implemented and simulation was carried out to
investigate the enhanced gas separation on a binary fluid flow of the CHs-CO, mixture. The
steady laminar flow lies in a channel. A porous layer surrounds the channel, and supports a
hollow fiber membrane (HFM). Two-dimensional surface geometry simulation was
considered. Concentration and mass flux of each mixture component were determined using
selectivity and permeability of the membrane, and using local partial pressure. The effect of
adding of conical orifices was investigated along with changing their quantity and distance of
one to another. The simulation is conducted on multiple Reynolds number values. Adding of
conical orifices was found to enhance gas separation. This improvement Improves at larger
Reynolds numbers. The author recommends that momentum mixing inducers shall be a part of

the design geometry of gas separation membranes.



