Integrated Tidal Desalination: Harvesting Ocean
Energy with Zero Electrical Conversion
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Reverse Osmosis Desalination
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* Among many other methods Reverse Osmosis (RO) sidesteps the hurdle of
solution heating and becomes one of the prominent and leading process.

* Relies on applying pressure to separate clean water from feed water that may
include brackish, seawater, and wastewater.

* The pressure requirements up to 200 bars makes this process energy intensive.




Reverse Osmosis Desalination
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Multi-stage RO configurations mitigate pressure mismatch but
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selectivity and incorporating energy recovery devices. Water Recovery (%) Wiler Recoved (%)
Despite advances, pressure generation still dominates energy
consumption and leads to energy waste.
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Conventional systems harness tidal energy and
convert it into electricity to drive high-pressure
pumps for RO.

Integrated systems aim to forward tidal energy
directly to high-pressure pumps without
electrical conversion.

Centrifugal RO system utilize tidal energy to
directly rotate the centrifugal module, assisted
by a pump operating at significantly lower
pressure compared to conventional or integrated
systems.



Desalination Systems — RO/CRO
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* CRO module functions as a rotating pressure exchanger,
leveraging angular momentum to pressure feedwater across
a radial path.

* This architecture eliminates the need for electricity
generation, avoiding conversion inefficiencies entirely.

* Rotation of the module establishes a continuous pressure
gradient, closely following thermodynamic efficiency and

thereby minimizing energy losses.
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