
Desalination for the Environment: Clean Water and Energy
22-26 ltlay 201 5, Marriott Park Hotel, Rome, ltaly

tages and disadvantages of the three different scenarios are highlighted in terms of performance
enhancement for the regeneration stage as well as in terms of effect of organic solvents presence
within the RED unit.
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Sustainable production of fresh water from seawater desalination is a problem of crucial impor-
tance nowadays. Recently, some desalination technologies are tal<ing advantage from the coupling
with renewable resources.Among emerging technologies, membrane distillation (MD) is considered
as one of the most promising as it can be easily powered by solar thermal energy or waste-heat.

As an emerging technology, efforts are required to optimize MD unit geometry and operating
conditions in order to reduce fresh water production specific cost.

Temperature polarization phenomenon is drwell-known detrimental effect for the MD process.
Spacers are traditionally used to enhance mixing and shrinl< temperature boundary layers yet yielding
higher pressure-losses.The present worl< is devoted to testing the performance of two different
two-layer net-spacers: overlapped and woven. Investigations were carried out by both experi-
ments and computational fluid dynamics (CFD) simulations at different Reynolds numbers ranging
from creeping to turbulent flow regime. Experiments (intermediate to high Re) were performed
via a novel experimental technique mal<ing use of thermochromic liquid crystals and digital image
analysis. Computational data (low to intermediate Re) were obtained via steady state (low Re) and
direct numerical simulations (intermediate Re), adopting the unit cell approach.A good agreement
between experiments and CFD data was found in the range of superposition.

Results showed that woven spacers guarantee a better mixing than overlapped ones especially
in the low-intermediate range of Re thus resulting into a higher Nusselt number. On the other
hand, the less disturbed flow field induced by the overlapped wires was found to give raise to
lower pumping losses.
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