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Abstract
Membrane processes are one of the most important separation methods in water and

wastewater treatment processes. Hollow fiber membranes are used in many separation
processes due to their high surface area to volume ratio. Since porosity and permeability
of porous media depend on its geometric features, a change in the geometry leads to
changes in these value and the performance of the system. In this study, a mathematical
modeling was made for three fiber geometry categories; including circular, square and
elliptical and the geometric features were calculated based on three strategies. In order
to investigate the effect of geometry, a double porosity media was considered. Results
showed that the ratio of surface area to volume of hollow fiber membranes and the axial
permeability in square and elliptic geometries are usually higher than circular fibers and
are increased to a maximum value of 27% and 63%, respectively. Also, in a strategy,
equivalence of the radius of the inspirational circle of the new geometry with the inner
radius of ordinary fibers was less than the circular fiber, which was a desired result and
caused a decrease in energy consumption and operation cost of the system.

Keywords: Hollow Fibers, Inner Geometry, Surface Area, Filtration, Transmembrane
Pressure.
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(Borsi and Lorain, 2012)
Table 1. Primary parameters used in modeling
(Borsi and Lorain, 2012)

Parameter Value

Inner radius of the hollow fibers, r; (mm) 0.15
Length, L (mm) 907.5

Inflow, Q;, (I/h) 160

Outer radius of the hollow fibers, r, (mm) 0.35
Number of fibers, N 3000
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Fig. 1. Cross section of the hollow fiber membrane with square inner surface in sl, s2, s3
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