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Introduction: For membrane gas separation
modelling, some assumptions are made. One
of the most typical approaches In such
modelling Is to assume a plug flow In the
feed/retentate channel and Ideal mixing
conditions In the permeate channel [1]. For
membranes with high permeation, the
permeate flux could be quite large. Then the
Peclet number reaches high values, Pe >> 1.
Such Pe values do not allow one to assume
ideal mixing conditions In the permeate
channel. This paper’s aim Is to calculate and to
show the real behavior of fluid In the permeate
channel, when Pe >> 1

Computational Methods: For the numerical
simulation, the COMSOL Multiphysics®

was used. Tubular membrane was modelled in
the 2D axisymmetric geometry. Transport of
Concentrated Species and Laminar Flow
Modules as well as the Fick's permeation
equation (1) were applied to the calculations.

dN_PAp .
dF =~ 1 (1)

where N is molar flow of selected species, F is
membrane surface area, P IS membrane
permeability, p Is partial pressure and / Is
membrane thickness.

The results were obtained for the membrane’s
thickness 0.5 uym and the membrane’s ideal
selectivity factor 17. The feed pressure is 10
bar, the retentate pressure is 9.5 bar, while the
permeate outflow is open to the atmosphere.
The flow of the feed and the permeate is
concurrent. The Peclet number In the

permeate channel calculated for this case is
Pe=890.

Results: In Figure 1, some exemplary
results are presented.
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Figure 1. Molar fraction of selected species
in feed and permeate channel.

Conclusions: The obtained results
clearly show that there is no ideal mixing
In the permeate channel. There Is the
plug flow as In the feed channel.
However, while the difference In molar
fraction In the feed channel is 0.12, the
difference In the permeate channel is only
0.0189. That Is why many authors
assume Ideal mixing conditions In this
channel. The most important conclusion
IS that In the permeate channel there are
no Ideal mixing conditions, there are only
small differences between the extreme
concentration values along the
membrane length.
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