ASK THE EXPERTS

Resilience to the global freshwater crisis: Desalination of salt and brackish water for drinking

water supply

30.08.2022

Membrane Technologies in Water Desalination

the role of renewable energies and the future of
Zero Liquid Discharge (ZLD)

Case Study of PWT Esenguly Desalination Project

wincanvser GA\ ngs Y

Association Geman-Alfican Farimerhip for et

German Water
Partnership

SPONSONED B BMZ"EI:-_"-::,_ " ’ qu



ASK THE EXPERTS
Resilience to the
global freshwater
crisis: Desalination of
salt and brackish
water for drinking

water supply
30.08.2022

German- Afrcan Partnership for Water and Sanitation
roorns BMZ | S L 2l

~A>PWT
PWT Wasser- und Abwassertechnlk

Headquarter: Zwingenberg, 64673 Germany
EPC + Operator in Europe, North Africa and Middle east



ASK THE EXPERTS

Resilience to the
global freshwater /\',\' PW I
crisis: Desalination of

salt and brackish
water for drinking

Al Membrane technologies in water desalination and the role of

g renewable energies and energy recovery techniques.
SAPWAS

Ger

Integrated Water Transfer and Desalination Project in arid region

Location: Esenguly Turkmenistan

Capacity: 20,000 m3/d

Time (vear): 2018
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® Economical solution to water intake
®  Construction of pumping station & pipe construction for sea water delivery
" Energy availability and cost

® Pipe and infrastructure protection from storms, flood, human intrusion and
destruction.
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Solution deployed

Solutions to long distant water Intake:
i. use of water from various local sources like well, lakes and rivers
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i. Solar powered containerized desalination units
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Solution deployed

» Solutions to the energy issues:
i. Energy Recovery Devices (ERD) — Pressure exchanger (PX)

Seawater
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HIGH PRESSURE PUMP

Pump pushes high pressure
seawater through
membranes

Low pressure
potable water
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b4 Energy wasted
as high pressure
brine hits valve

The Oceant!

Incoming seawater routed
«—  topump and PX

Main pump size
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PX transfers energy
from high pressure

. brine to seawater

The Ocean?

Source : ERI
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® Strong reduction in the capital and operation expenditures
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®  Cheap and clean drinking water to the rural communities

® With Pressure Exchanger = Energy recycled, up to 60% decrease in
energy use
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2.98 kWh/m3

Energy consumption
in SWRO

RO Process 2
kWh/m3

B Intake 0.45 kWh/m3

M Pre-Filtration 0.24
kwh/m3

Permeate Treatment
0.4 kWh/m3

-PWT

RO: the most energy
intensive process within the
BWRO treatment plant

Up to 60% energy need
reduction with PX;

a critical component to
achieving 2 kWh/m3

with 1% of overall plant
CAPEX.

Source : ERI
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lFeed water

Drinking water

—Drinking water

Further
treatment

Valuable Materials
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Brine recycling and the future of zero

Throwgh further
procesz staps such
as evaporation,

the concantrate can
be zeparated into
wvaluahle substances
and raussed.
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Remaining suspended
and digzoved solids after
biological fraatment are
filtered ouwt by membrana
2. This includes

bacteria, vinizas and large
oeganic molacules.

wdustrial procegg

Recyeled water
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During biclogical raatment,
MICID-Organsms ara usad
to ramowe: onganic pollution
in 2arobic. or anaerchic

processes.

Saparabla and
diggalvad zofids,
such as sand, oil,
heavy metalz and
cthar sedimantable
or precipitabla
substances ara
saparatad through
the uss of physical
procezzes and the
uze of pracipitants
and flocculants.

Energy production

= Sludgs for
thermal wtilesation

= Bingas from
anagrobic process

liquid discharge
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RO (REVERSE OSMOSIS) SYSTEM

High Pressure RO Membrane ! Product
Pump System ' Water Tank

Evaporation
and salt
RO Reject Water Stream . recovery
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Thank you for your attention!

Casmir Ogu
Process Design Engineer

PWT Wasser- und Abwassertechnik GmbH
Tel.: +49 6251 980 465

E-Mail: ogu.casmir@pwt.de

Any Question?
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