Asian Deans’ Forum 2026

THE RISING STARS

Women in Engineering Workshop

SEP 13 - 15 HKUST, Hong Kong

Membrane
Development

——— e —— —

_______________

'.Ic zzzzz

ccccccccc

e Module design is essential for translating gas-separation
membranes to practice
Conventional 1D model
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e CFD agrees with experiments better than the conventional
1D model

Guiding the Design of Hollow Fiber Membrane Modules for
Gas Separation Using Computational Fluid Dynamics

Yuewen Jia and Sui Zhang”®

Department of Chemical and Biomolecular Engineering, National University of Singapore,
Singapore 117585, Singapore.

Packing density = 0.1
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e Packing density was varied by changing module diameter

_while keeping fiber number and size constant
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e Lower packing density improves separation efficiency and
lowers feed-side pressure drop
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Parameter Pattern | | Pattern Il | Pattern lll | Pattern IV | Pattern V
Number of tows in modeled half cross-
172 8 4 2 1
section
Average number of fibers per tow 1 21.5 43 86 172

Average tow cross-sectional area (mm?) 0.75 19.67 40.31 80.01 155.82

Total tow perimeter (mm) 529.5 184.54 144 .87 92.51 64.83
Average inter-tow/wall gap spacing (mm) 0.522 0.878 1.091 2.291 2.370
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e Mitigated tow aggregation reduces flow maldistribution and improves
separation efficiency
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e Longer modules reduce entrance effects and moderately improve efficiency

Conclusions

e CFD predicts experimental performance more accurately than the conventional 1D model e Longer modules moderately improve separation performance
e Lower packing density and smaller tows improve flow uniformity and separation efficiency e Module pressure drop is low under the studied conditions
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