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Characteristic Value
Type of membrane Polypropylene
Porosity 0.75
Tortuosity 2
Pore diameter (um) 0.2
Number of fibers 3
Fiber length (mm) 406.4
Inner diameter of fiber (mm) 0.6
Outer diameter of fiber (mm) 1.00
Inner diameter of module (mm) 12.7
Temperature (K) 298
Pressure (bars) 96.5
Inlet solute concentration (%) 1
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Feed Reynolds number 30 100 100
Solvent Reynolds number 212 229 432
Experimental extracted caffeine 532 245 146
(mg)

Simulated extracted caffeine (mg)  59.3 28.6 16.2
Deviation (%) 11.5 16.7 109
Average deviation (%) 13.0
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In this work, numerical simulation of liquid separation
process through hollow-fiber membrane contactors
(HFMCs) using computational fluid dynamics (CFD) is
investigated.  Simulations are based on solving
conservation equations for solute in the membrane
contactor. Simulations are performed for separation of
caffeine from water by subcritical carbon dioxide in a 3-
fiber membrane module. Simulation results were compared
with the experimental data reported in literature to evaluate
the accuracy of the developed model. The modeling
findings showed an average deviation of 13% with the
experimental data. Effect of physical parameters of
membrane on the separation of caffeine was investigated
to obtain optimum conditions. The simulation results
revealed that physical parameters of membrane such as
porosity to tortuosity ratio and inner diameter of fiber have
remarkable influence on the separation efficiency.
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