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Electrodialysis: Industrial

Electrodialysis water
treatment plants in Barcelona,
Spain produce 257 million
liters of water per day.

Abrera (2007)

200 million liters G
Sant Boi del Llobregat (2009) & Fi=
57 million liters :

Credit: SantBoidel LIobregat



Electrodialysis: Applications

Portable water Salt production Biomedical analysis:
lab-on-a-chip devices

treatment




Electrodialysis




Model Problem

anion-selective surface

Example Dimensional Values
ChannelHeight  10° meters
Smallest Feature 10° meters

Applied voltage  1-3 Volts




Model Problem: Experiments
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Should we use a commercial code
like Comsol Multiphysicsor build
a high performance coddrom
scratch?



Commercial Software

Commercial codes often usertificial
smootheningfor numerical robustness.
This dissipates small structures generated
by turbulent and chaotic fluid motion.

Commerical codes must be general
enough to handle a wide variety of
problems, buttBCM FCGCNM NB°”“
to take advantage of crucial timeaving
algorithms



Commercilal Software

velocity spectrum
Mittal and Moin (1997)
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Custom HPC Software

EKaosa high performance direct
numerical simulation code that
simulateselectrokinetic chaos.

No artificial smoothening

Over 100 times faster than
Comsolon a single node in 2D.
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