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Solids holdup distribution

Fig.3 shows the solids holdup distribution which is
averaged over the bed in the direction of no gas permeation
for the cases with gas permeation imposed on the left and
right walls. Quite different from the reference case, it
seems that stagnant (very) densified zones, where the solids
holdup reaches values up to the value of a random packed
bed with monodisperse particles, appear close to membrane
walls in the fluidized bed with gas extraction. Similar
phenomena have been found by De Jong et al. (2011) in

their pseudo-2D experimen
membrane-assisted fluidized |
the densified zones close to
moving, which can be vali
snapshots of the fluidized bed
with zooming in the densific
and the particles are colored
of position. In case of gas
increases relatively uniforml
but decreases close to membr:

Figure 3: Time-averaged solids fraction in fluidized beds with outlet gas velocity of 0.05 m/s ar
through the left and right walls

For the cases with gas permeation imposed on the front and
back walls, similar but much less pronounced phenomena
can also be observed in Fig.5 for solids holdup distribution,
i.e. relative densified zones for the cases with gas
extraction and relative low solids holdup for the cases with
gas addition close to the membrane walls, especially for the

U

Figure 4: Snapshots of the fluidized bed at different
moments in time with gas extraction through the left and
right walls for the case of 20% gas extraction

DISCUSSION AND CONCLUSIONS

The influences of gas permeation through membranes in
the opposing vertical walls confining the fluidized bed on
the hydrodynamic characteristics of MAMFBs have been
investigated in the bubbling fluidization regime with the
DPM model. The influences of both gas addition and
extraction on the solids circulation patterns and solids
holdup distribution have been computed and analyzed with
different membrane areas but the same bed geometry.

Comparing to reported experimental results, similar effects
of gas permeation on the hydrodynamic characteristics of
MAMFBs in the bubbling fluidization regime have been

cases with a high gas permes
zones, where the values of sc
of a random packed bed -
appear close to membrane w:
the case of 140%-40%

Figure 5: Time-averaged soli
with outlet gas velocity of 0.0
imposed through front and ba
revealed. Qualitatively consi
the membranes in MAMEF]
reversed solids circulation pat

addition have also been foun
extraction imposed to MAM
close to the membrane walls
zones may be created wit
velocity. It is necessary to 1
densified zones close to men
certain velocities. On the oth
to MAMFBs has a contrary
comparing to the reference cz
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