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Top Five Advancements in Seawater RO
Desalination and Pretreatment Breakthroughs

More Efficient Energy Recovery Devices
Improved Pretreatment
Large Diameter RO Technology
Improved Membrane Properties
Hybrid RO/Thermal Plants in the Middle East




IDA
Energy Recovery Devices (ERDs)

Purpose

To improve energy efficiency of the RO system by
capturing energy remaining in the RO concentrate stream

Types
Direct coupled Pelton - wheel
Turbocharger
Isobarics

| Pressure exchanger
1 Work exchanger
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Isobaric Pump Arrangements

IDA

HP Booster Pump
- Pressure: TMP + losses

- Flow: ~Qc
HP Pump : :
- Pressure: Max Design P - Typlf:ally w/ VFD to adjust for
) fouling
- Flow: ~Qp

- Typically w/ VFD

L I
—.—lmwcovery Device

- Positive Displacement
- Losses in ERD up to 15 psig
- Leakage of TDS from concentrate to

Piston feed
HP -— HP - Rai ~2-39
seawater out reject water in Ra!ses membrane feed TDS ~2-3%
. - Raises required feed pressure
slightly.
LP .
seawater in Tieton LP Lisa Henthorne
Piston reject water out
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Top 5 i More Efficient ERDs

Isobaric Pressure Turbocharger Direct Coupled
Exchanger (Centrifugal) (Centrifugal)
Efficiency 90% T 92% 55% - 70% 65 1T 75%
Principle Positive displacement Centrifugal T transfer Centrifugal T transfer
of shear energy shear energy
Operation
System Must place multiple Wide hydraulic Wide hydraulic capacity
flexibilit units together for capacity range range available
y large flows available
HP Pump Sized for max design Sized for fraction of Sized for max design
pressure design pressure (less pressure
Pressure boost pressure)
HP Pump Sized nominally for Sized for max design Sized for max design
Flow permeate flow. flow. flow
Booster pump sized (recovered energy (recovered energy
for nominal boosts HP discharge) reduces power
concentrate flow. requirement)
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Important to conduct life cycle analysis to
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application

Isobarics being developed in larger capacity
configurations

Centralized pumping/ERD has met minimal
acceptance to date
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