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Innovative Solutions to Achieve
Sustainability in Water and Energy

From The Editor

The water sector is rapidly transforming as water

scarcity, climate change, urbanization, and rising
energy demand drive the need for innovation. Dig-
ital technologies, intelligent automation, advanced
treatment systems, and sustainable engineering are
reshaping water management. This edition high-
lights the key technologies and forward-thinking
solutions driving a more efficient and resilient wa-
ter future. We begin with desalination through the
Filtralite® case study at the SWRO Fouka II plant,
illustrating how innovative filtration media can
significantly improve pretreatment performance,
protect reverse osmosis systems, and support ma-
jor increases in production capacity without com-
promising water quality. Infrastructure delivery is
equally important.

Al Mousa Trading Company highlights how en-
gineering expertise, global technology partnerships,
rigorous testing, and long—term maintenance servic-
es reduce project risks and contribute to reliable, fu-
ture-ready water infrastructure.

Energy efficiency remains a defining theme
throughout this issue. Binder Group presents its
intelligent VACOMASS® aeration control technol-
ogies, demonstrating how precise airflow manage-
ment can dramatically reduce energy consumption
in wastewater treatment plants.

Complementing this, Next Turbo showcases ad-
vanced centrifugal turbo blowers designed to max-
imize efficiency, operational flexibility, and long-
term cost savings.

Innovation in water purification is explored

through WETCO, oftering valuable insights into
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ultrafiltration technologies, membrane applica-
tions, and the growing role of advanced treatment
systems in securing high-quality water for industrial
and municipal applications.

Supporting regional industrial development,
MASKOUB International demonstrates how local-
ized engineering, reverse innovation, and advanced
manufacturing are creating cost-effective solutions
for water and wastewater treatment across the Mid-
dle East and Africa.

Likewise, X Plus Trading showcases integrated
fluid control, automation, and industrial supply
solutions that strengthen operational reliability
across multiple industries.

This edition also explores key industry trends,
including AI’s growing impact on water manage-
ment and the water-energy challenges of expand-
ing data centers. It highlights sustainable cooling,
water reuse, advanced treatment technologies, and
the role of Satellite IoT in enabling real-time mon-
itoring and efficient management of critical water
infrastructure. We hope this issue informs, inspires,
and encourages meaningful dialogue as we continue
advancing toward a more sustainable future for the
global water industry.

Mohamed Khalifa
Founder and CEO

Email Address:
Info@aquaenergyexpo.com
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Satellite oT: Revolutionizing the Monitor.i1g I
and'Management of Remote Water Systems

ater is one of the most precious natu-

ral resources, and proper management

of the water is vital for communities,
agriculture, industries, and environmental sus-
tainability. But there are still major challenges in
monitoring water systems in remote locations.
Water reservoirs, pipelines, irrigation networks,
and pumping stations are often located in remote
areas where conventional communication infra-
structure is unavailable or unreliable. This makes
it difficult to collect real-time data and respond
quickly to issues such as leaks, equipment failures,
or water quality issues.

Recent developments in Internet of Things
(IoT) and satellite communication technolo-
gies have provided a promising solution to these
challenges. Satellite IoT is where connected sen-
sors meet satellite networks, enabling data to be
transmitted from just about anywhere on Earth.
Satellite IoT is transforming remote monitoring
and control of water systems by offering reliable

WWwWw.aquaenergyexpo.com

connectivity outside the reach of cellular net-
works.

Understanding Satellite loT

The Internet of Things (IoT) is a network of
devices embedded with sensors, software, & other
technologies that enable data collection and shar-
ing. IoT devices can be used in water management
systems for parameters like water level, pressure,
flow rate, temperature, and water quality. Tradi-
tional IoT systems mainly use cellular, Wi-Fi, or
terrestrial communication networks. These tech-
nologies work well in urban and populated areas
but may not provide enough coverage in remote
areas. This is overcome by satellite IoT, whereby
data is sent via satellite, not through ground-based
infrastructure. Satellite IoT allows sensors placed
in remote water facilities to send data directly to
satellites, which then send it to cloud platforms
and monitoring centers. This provides operators
with real-time information, regardless of the mon-
itored asset’s location.

Water Management | Issue 31
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Critical Challenges Facing Remote
Water System Monitoring

There are many monitoring challenges for re-
mote water systems. One of the biggest problems
is the absence of a communication infrastructure.
Many water assets are in deserts, mountains, for-
ests, or rural areas with limited or no cellular cov-
erage. Another obstacle is the high cost of manual
inspections. Water utilities often have to send staff
to inspect reservoirs, pumping stations, or pipe-
lines. These inspections take time, travel, and la-
bor - all of which increase operating costs.

In addition, late detection of problems can have
serious consequences. A small leak in a remote
pipeline can go unnoticed for days or weeks, re-
sulting in large losses of water and damage to in-
frastructure. Failures in pumps or problems with
water quality, if not quickly identified, could also
jeopardize the reliability and safety of water sup-
plies. These challenges underscore the need for a
monitoring solution that provides continuous vis-
ibility for remote water systems.

How Satellite loT Improves Water
Monitoring

Satellite IoT facilitates remote water monitor-
ing by providing continuous connectivity and re-
al-time access to critical operational data. Sensors
placed all over the water system take readings and
send them through satellite networks to central
platforms. Operators can access this information
via dashboards and can be notified when abnor-
mal conditions are detected. For example, if the
water level in a tank falls below a predetermined
level or the pressure in a pipeline fluctuates unex-
pectedly, the system can notify maintenance per-
sonnel automatically.

WWwWw.aquaenergyexpo.com

This real-time monitoring allows organizations
to transition from reactive maintenance to proac-
tive management. Operators can identify poten-
tial issues early and take corrective action before
they escalate, instead of waiting for failures to oc-
cur. Also, since satellite networks offer broad geo-
graphical coverage, monitoring can be done even
in places where terrestrial communication net-
works are not available. This guarantees contin-
uous data collection and increases overall system
reliability.

P <

Applications of Satellite loT in
Water Monitoring

e Monitoring Levels of Water

One of the most common applications of Satellite
IoT is monitoring water levels in reservoirs, stor-
age tanks, rivers, and dams. Sensors continuously
measure water levels and transmit data to opera-
tors. This information helps utilities manage wa-
ter supplies efficiently and prepare for droughts,
floods, or seasonal demand fluctuations.

e Leak Detection and Pipeline

Monitoring

Water leakage is a major challenge for utilities
worldwide. Satellite IoT-enabled sensors can de-
tect unusual pressure changes or flow patterns that
indicate potential leaks. Early detection reduces
water losses, minimizes repair costs, and prevents
damage to surrounding infrastructure.

WIRELESS
CONTROL

Water Management | Issue 31
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e Monitoring of Water Quality

Maintaining water quality is essential for pub-
lic health and environmental protection. Sensors
can measure parameters such as pH, turbidity,
temperature, and dissolved oxygen. Satellite con-
nectivity allows these measurements to be trans-
mitted from remote locations in real time, ena-
bling rapid responses to contamination events or
environmental changes.

e Irrigation Management

Agricultural irrigation systems often cover vast
areas where communication infrastructure is lim-
ited. Satellite IoT allows farmers and irrigation
managers to monitor water usage, soil moisture
levels, and irrigation equipment performance re-
motely. This improves water efficiency and sup-
ports sustainable agricultural practices.

e Monitoring of Pumping Stations

Pumping stations play a critical role in water
distribution networks. Satellite IoT can monitor
pump performance, energy consumption, and op-
erational status. Automated alerts help operators
detect equipment failures early and reduce down-
time.

Key Benefits of Satellite loT for

Remote Water Systems

e Global Connectivity

Perhaps the most significant advantage of Sat-
ellite IoT is its ability to provide connectivity al-
most anywhere. Unlike cellular networks, satellite
coverage extends to remote and isolated locations,
ensuring that critical water infrastructure remains
connected.

WWwWw.aquaenergyexpo.com

e Real-Time Data Access

Satellite IoT enables continuous data collection
and transmission. Operators can access current in-
formation rather than relying on periodic inspec-
tions or delayed reports. Real-time visibility im-
proves decision-making and operational efficiency.
e Reduced Operational Costs

By reducing the need for frequent site visits,
Satellite IoT lowers transportation and labor ex-
penses. Remote monitoring allows organizations
to focus maintenance efforts where they are truly
needed, improving resource allocation.

e Improved Reliability and Resilience

Water systems often serve critical communities
and industries. Continuous monitoring helps en-
sure that potential problems are detected and ad-
dressed quickly, improving service reliability and
system resilience.

e Better Resource Management

Accurate and timely data allows utilities and
water managers to optimize water distribution,
reduce losses, and improve conservation efforts.
This contributes to more sustainable use of water
resources.

Considerations in Satellite loT

Implementation

While Satellite IoT provides many benefits,
there are a few things to consider when deploying
these systems. Deployment costs could be higher
than those of conventional monitoring systems,
especially where specialized sensors and satellite
communication equipment are necessary. Power
management is another significant consideration.
Many remote monitoring devices are powered by
batteries or solar energy, making energy-efficient
communication technologies essential.

Water Management | Issue 31
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Organizations also have to deal with cyberse-
curity concerns. Protecting data and communi-
cation networks from unauthorized access is be-
coming more important as more devices become
connected. Despite these challenges, continuing
technological advancements are lowering costs,
increasing energy efﬁciency, and improving secu-
rity, making Satellite IoT more accessible for water
management applications.

Future of Satellite loT in Water

Monitoring

The future of Satellite IoT is strongly linked to
the growth of low-Earth orbit (LEO) satellite con-
stellations. These new satellite networks increase
coverage, reduce latency, and lower communica-
tion costs. Also, the use of artificial intelligence
and advanced analytics will further enhance water
monitoring capabilities.

Al-based systems are able to process sensor
data, identify patterns, and predict possible fail-
ures before they occur. This predictive approach
will assist utilities in optimizing their mainte-
nance strategies and improving their operational

performance. As satellite technology keeps evolv- |

ing, Satellite IoT is set to be a more important part
of smart water management systems around the
world.

s [~

Conclusion

Remote water systems face unique monitor-
ing challenges because of remote location, low
connectivity, and high maintenance needs. Com-
bining advanced sensors with global satellite com-
munication networks, Satellite IoT is a viable
solution. The technology allows real-time moni-
toring of water levels, water quality, pipelines, ir-
rigation systems, and pumping stations, even in
the most remote environments.

Satellite IoT is allowing organizations to im-
prove water resource management via contin-
uous connectivity, lower operational costs, and

enhanced system reliability. As satellite networks :

grow more sophisticated and affordable, they will
serve as an increasingly important tool to monitor
remote water systems, helping to secure sustaina-
ble water management and reliable access to this
critical resource.

Case Studies

Agriculture

Satellite IoT is being used by the agriculture
sector to increase output and reduce costs. Farm-
ers may maximize crop productivity and minimize
waste by keeping an eye on temperature, soil mois-
ture, and other environmental variables. This is
sometimes called “smart farming.” Additionally,
cattle may be tracked and their health monitored
via satellite IoT, which enhances animal welfare
overall and lowers losses.

Synnefa in Kenya has been able to operate out-
side of terrestrial infrastructure thanks to satellite
IoT, which transmits sensor data to enable smart-
er predictions for optimal harvesting times. Preci-
sion farming has been so successful that Synnefa
has been able to help farmers save more than 50%
of water, reduce fertilizer application rates by 41%,
and increase production by 30% when compared

. to yields before the use of their devices.

Renewable Energy

The advantages of satellite IoT are increasing-
ly being felt in the energy sector. The technology
makes it possible to remotely monitor renewable
energy infrastructure in real-time, preventing
downtime and optimizing energy output by ena-
bling the early detection of any problems or mal-

functions. Data on weather patterns, energy pro-

duction, and equipment performance are gathered |

and analyzed to maximize the performance of re-

. newable energy assets. This information can be

utilized to increase the longevity of renewable en-

_ ergy assets, lower expenses, and improve efficiency.
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Scaling Desalination Capacity Without

Compromising Water Quality: How Filtralite®

Transformed Performance at SWRO Fouka II

s global demand for desalinated water con-
ATinues to grow, desalination plants face
increasing pressure to expand production
while maintaining consistent water quality and op-
erational reliability. Achieving higher output is no
longerenough—modern plantsmustalsominimize
membrane fouling, reduce maintenance require-
ments, and optimize long-term operating costs.
The experience of SWRO Fouka II in Algeria
demonstrates how advanced filtration media can
successfully address these challenges.

A Strategic Seawater Desalination

Project

Commissioned in 2025, the SWRO Fouka II
desalination plant has an initial production ca-
pacity of 300,000 m’/day. Operated by AEC (Al-
gerian Energy Company), now ADC, the facility

WWwWw.aquaenergyexpo.com

required a pretreatment solution capable of han-
dling the highly variable conditions of Mediter-
ranean seawater while supporting future capacity
expansion.

The plant’s objectives included:

* Maintaining consistently high feed water quality.

* Protecting reverse osmosis (RO) membranes
from fouling.

* Managing seasonal fluctuations, high turbidity
events, and algal blooms.

* Increasing production capacity without com-
promising operational stability.

To meet these objectives, the plant implement-
ed a dual-media filtration system consisting of a
1-meter filter bed made up of 0.6 m Filtralite®
and 0.4 m sand, using Filtralite® NC 0.8-1.6 as
the primary filtration media.

Filtralite® | Issue 31

13



Why Filtralite® PURE?

Thanks to its highly porous structure and large
specific surface area, Filtralite® provides superior
particle retention and suspended solids remov-
al, significantly improving pretreatment perfor-
mance before the RO process.

Its unique expanded clay technology allows wa-
ter to flow efficiently through the filter while cap-
turing contaminants more effectively than conven-
tional filtration media. This makes it particularly
suitable for seawater desalination plants operating
under challenging conditions.

Measurable Improvements in Water
Quality

The installation of Filtralite® delivered imme-
diate and measurable improvements in feed water

quality.
Significant Reduction in SDI

The Silt Density Index (SDI) was reduced from
5.6 to 2.23, providing substantially better protec-
tion for downstream RO membranes and helping
extend membrane lifespan.

Outstanding Turbidity Removal

Feed water turbidity decreased from 1.2 NTU
to only 0.09 NTU, demonstrating highly efficient
removal of suspended solids and producing clean-
er water for the desalination process.

These results highlight the effectiveness of
Filtralite® in delivering stable, high-quality feed
water even when seawater conditions fluctuate
throughout the year.

FOUKA 2 Desalination Plant
TipazA
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Enabling Higher Capacity Through
Better Pretreatment

One of the project’s most remarkable achieve-
ments was its ability to support significantly high-
er filtration rates while maintaining stable filtra-
tion performance.

The plant is planning to increase filtration ve-
locity from 6.5 m/h to 13—14 m/h, enabling a ma-
jor increase in production capacity from 300,000
m’/day to 680,000 m*/day.

This demonstrates how optimized pretreat-
ment can unlock substantial capacity expansion
without sacrificing water quality, operational effi-
ciency, or membrane protection.

Operational Benefits Beyond Water
Quality
In addition to improving pretreatment perfor-
mance, Filtralite® delivered several operational
advantages:
* Enhanced protection of RO membranes.
* Superior suspended solids retention.
* Higher filtration efficiency.
* Improved colour and odour removal.
* Lower filter media regeneration costs.
* Stable performance during seasonal seawater
variations.
* Better resistance to algal bloom events due to
its highly porous structure.
* Effective handling of high turbidity conditions.
Operational performance was equally impres-
sive. The filtration system achieved an average of
55 hours between backwash cycles while recording
0% filter media loss. These results demonstrate ex-
ceptional durability, process stability, and reduced
maintenance requirements, helping lower overall
operating costs.

Filtralite® | Issue 31
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—=alFOUKA 2 Seawate
Desalination Plant
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Key Performance Metrics Conclusion
The SWRO Fouka II project demonstrates

that advanced pretreatment is a critical enabler
Plant Capacity 300,000 m*/day of efficient, large-scale desalination. By signifi-
cantly improving SDI and turbidity, protecting

1 m (0.6 m Filtralite®

Filter Bed Depth RO membranes, extending backwash intervals,
+ 0.4 m Sand) and supporting more than a twofold increase in

. . . Filtralite® NC 0.8—1.6 production capacity, Filtralite® PURE proved

Filtration Media + Sand to be far more than a filtration media—it be-

SDII 56 came a key contributor to plant performance,

n i operational reliability, and future scalability.

SDI Out 2.23

Turbidity In 1.2NTU

Turbidity Out 0.09 NTU

Time Between
Backwash 55 hours

Filter Media Loss 0% Eiltralite®
Eng. Mohammed Kastawy

f’leif)l?ii;l Hligson 6.5 — 13—14 m/h Area Sales Manager — MENA Region
Mobile: +971565503535

Planned Production , Email: mohammed.kastawy@saint-gobain.com

Capacity 680,000 m’/day Website: www.filtralite.com
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Filtralite® Pure is a high-performance
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delivering proven results in real 000 1.2 - 0.09
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Beyond Procurement:

How Al Mousa Trading Co. Helps

De-Risk Water Projects

on more than equipment supply. Reducing

technical and operational risks requires the
right expertise, technology, and long-term sup-
port. Through integrated engineering solutions
and partnerships with leading global manufactur-
ers, Al Mousa Trading Company helps deliver re-
liable, efficient, and future-ready water infrastruc-
ture projects.

Starting with Smart Engineering
The foundation of every successful water pro-
jectis proper planning. Before equipment is select-
ed or installed, Al Mousa Trading supports clients
through technical assessments, engineering stud-
ies, and solution development tailored to specific
project requirements. By identifying challenges
early and ensuring systems are designed according
to operational needs, the company helps prevent
costly redesigns, performance issues, and imple-
mentation delays later in the project. This proac-
tive approach significantly reduces technical and
financial risks before construction even begins.

I n today’s water sector, project success depends

WWwWw.aquaenergyexpo.com
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Access to Proven Global Technol-
ogies

Once project requirements are defined, select-
ing reliable technologies becomes essential.

Al Mousa Trading collaborates with some of
the world’s leading manufacturers to provide high
-performance solutions for water and infrastruc-
ture applications. Its portfolio includes globally
recognized brands such as:

) )
PEERLESS
PUMP* )
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Through these strategic partnerships, cli-
ents gain access to advanced pumping systems,
water storage technologies, filtration solutions,
piping networks, and energy-efficient equip-
ment designed to meet international standards.
Working with proven technologies minimizes
equipment-related risks & ensures long-term op-
erational reliability.

Precision Installation and Com-
missioning

Even the most advanced equipment can under-
perform if installation is not executed properly. To
ensure optimal performance, Al Mousa Trading
provides specialized installation and commission-
ing services carried out by experienced engineers
and technicians.

WWwWw.aquaenergyexpo.com

Every system is installed according to strict
quality standards and subjected to detailed com-
missioning procedures before operation. This en-
sures that performance targets are achieved from
day one while minimizing startup risks and unex-

pected project delays.

Testing, Commissioning, and
Proven Results

A critical part of reducing project risk is ensur-
ing that equipment performs exactly as specified
before it reaches the project site. Al Mousa Trad-
ing Company places strong emphasis on testing,
validation, and quality assurance to guarantee
long-term reliability and operational efficiency.

This commitment was recently demonstrated
during the Roshn Sedra Project (Phases 3, 4 &
5), where Al Mousa Trading collaborated with its
global partner Wilo, alongside East Consultant
Engineering Company and China Harbour Com-
pany, to conduct a Factory Witness Test at Wilo’s
manufacturing facility in South Korea. The test-
ing process verified system performance and qual-
ity standards before shipment, helping to mini-
mize installation risks, prevent operational issues,
and ensure the delivery of reliable, energy-efficient
pumping solutions for one of the Kingdom’s ma-
jor developments.

Al Mousa | Issue 31
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Long-Term Reliability Through
Maintenance

Project success does not end after commission-
ing. Sustainable performance requires ongoing
maintenance and technical support. Al Mousa
Trading provides preventive and corrective main-
tenance services for pumps, motors, water systems,
and critical infrastructure assets. Through regular
inspections and proactive servicing, the company
helps clients extend equipment lifespan, minimize
unplanned downtime, and maintain operational
efficiency throughout the life of the project.

Conclusion

As water infrastructure projects become in-
creasingly complex, organizations need partners
capable of managing risk at every stage of devel-
opment. Al Mousa Trading Company has evolved
beyond the traditional procurement model by
combining engineering expertise, global technol-
ogy partnerships, installation capabilities, testing

WWwWw.aquaenergyexpo.com
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Contact Al Mousa Trading Co.
Riyadh, Saudi Arabia

e Phone:

+966 549 300 388

e E-mail:

info@almousatrade.com

e Website:

www.almousatrade.com
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Al Mousa Trading Co. adopts

a comprehensive approach to water
projects, helping clients minimize
technical and operational risks while
ensuring reliable, efficient,

and sustainable outcomes.
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THIS IS ACHIEVED THROUGH:

E SMART PROJECT PLANNING b
AND ENGINEERING EXPERTISE :
PROVEN GLOBAL
1/ TECHNOLOGIES AND SOLUTIONS
:}/\ PROFESSIONAL INSTALLATION
Q, AND SEAMLESS COMMISSIONING

@ RIGOROUS TESTING
AND QUALITY ASSURANCE PROCESSES
@ DEDICATED MAINTENANCE
AND LONG-TERM SUPPORT

( info@almousatrade.com ‘ @ https://almousatrade.com/ | \ +966549300388)
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or wastewater treatment professionals, aer-

ation is far more than a utility process. It is

the operational heartbeat of biological treat-
ment, influencing treatment performance, energy
efficiency, process stability, and long-term operat-
ing costs. Yet despite its critical role, aeration re-
mains the largest energy consumer within most
treatment facilities, representing approximately
50-70% of total electricity demand.

For plant managers and operators, the challenge
extends beyond supplying air. It is about deliver-
ing the right amount of air, at the right location,
at the right moment, while maintaining process
stability and controlling operational expenditure.
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This is precisely where Binder Group has estab-
lished its expertise— transforming aeration from
an energy-intensive necessity into a strategic driv-
er of operational excellence.

Precision Is No Longer Option

As treatment requirements become increas-
ingly stringent and energy prices continue to rise,
conventional approaches to airflow management
reveal their limitations. Many traditional valves
were originally designed for water applications,
resulting in restricted control ranges, poor re-
peatability, & unnecessary pressure losses. Binder
Group responded to these challenges by develop-
ing the VACOMASS® Aeration Control System, a
portfolio specifically engineered for precise airflow
measurement, distribution, & intelligent control.

Binder Group | Issue 31
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The VACOMASS® family combines several
complementary technologies:
* VACOMASS® Jet Control Valve
* VACOMASS® Elliptic Diaphragm Control
Valve
* VACOMASS® Square Diaphragm Control
Valve
* VACOMASS® Thermal Mass Flow Meters
* VACOMASS® flexcontrol
Rather than functioning as individual compo-
nents, these technologies operate as an integrated
ecosystem designed to enhance process reliability,
optimize energy consumption, and support op-
erators in achieving consistent treatment perfor-
mance.

Reducing Pressure Loss Means
Unlocking Hidden Value

Pressure losses may appear insignificant during
the design phase, yet over years of operation they
become one of the most influential factors affect-
ing overall energy consumption. Conventional
control valves frequently operate with pressure
drops ranging from 40 to 70 mbar, increasing
blower demand and driving operational costs up-
ward. Binder Group has taken a fundamentally
different engineering approach.

The VACOMASS® Jet Control Valve operates
with pressure losses as low as 2—5 mbar, while the
VACOMASS® Elliptic Diaphragm Control Valve
typically performs within the 10-15 mbar range.
Furthermore, the Jet Control Valve enables pres-
sure recovery of up to 75%, converting hydraulic
efficiency into tangible energy savings.

This philosophy goes beyond equipment opti-
mization. It represents a commitment to reducing
lifecycle costs, lowering energy demand, and sup-
porting more sustainable wastewater treatment
practices for decades to come.

WWwWw.aquaenergyexpo.com

Data Creates Better Decisions
Without accurate airflow measurements, main-
taining stable dissolved oxygen levels and opti-
mizing biological treatment becomes increasing-
ly difficult. Binder Group’s VACOMASS® Flow
Meters address this challenge through thermal
mass measurement technology capable of deliver-
ing highly reliable readings independent of pres-

sure¢ or temper ature fluctuations.
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Their advantages include:

* Measurement capabilities up to 220°C

* Maintenance-free sensor technology

* Robust stainless-steel construction

* Corrosion-resistant design

* Fast dynamic response

* Simplified installation and servicing

The ability to position the airflow sensor only

0.5xD upstream of the valve also supports com-
pact installations while preserving measurement
accuracy, allowing engineers greater flexibility
during plant design and modernization projects.

Technology Designed Around
People

Even the most advanced technology has limited
value if it complicates operations.

Behind every efficient treatment plant is a team
responsible for balancing compliance require-
ments, treatment quality, energy efficiency, and
asset reliability. Operators need systems that sim-
plify decision-making rather than increase com-
plexity. For this reason, Binder Group developed
VACOMASS® flexcontrol as an open, PLC-based
platform designed with practical operation in
mind.
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Its modular architecture provides:
* Transparent control strategies
* Independent control loops
* Seamless integration with existing automation
systems
* Adaptability to site-specific requirements
* Advanced aeration algorithms for nitrogen
removal and diffuser maintenance
The result is more than a control platform. It
is a decision-support environment that empowers
operators to move from reactive operation toward
predictive and performance-oriented plant man-
agement.

Proven Performance Beyond
Technical Specifications

Performance in wastewater treatment is ulti-
mately measured in operational results.

Binder Group technologies have been suc-
cessfully implemented across numerous facilities
worldwide, ranging from municipal treatment
plants to some of the largest wastewater infra-
structures in operation today.

Real-world applications demonstrate measura-
ble improvements.

WWwWw.aquaenergyexpo.com

One German installation reported energy sav-
ings exceeding 50% following the replacement of
conventional butterfly valves with VACOMASS®
diaphragm control valves. In another application,
ammonia-based aeration strategies achieved 30%
aeration savings, demonstrating how intelligent
control combined with precise airflow regulation
can significantly enhance overall efficiency.

These results reinforce an important indus-
try reality: sustainable performance is achieved
not through isolated equipment upgrades, but
through integrated engineering solutions designed
to optimize the entire aeration process.

Building the Next Generation of
Aeration Systems

The wastewater industry is evolving rapidly,
driven by increasing environmental expectations,
stricter regulations, and growing pressure to im-
prove operational efficiency.

Binder Group continues to support this trans-
formation through solutions that combine en-
gineering expertise, intelligent automation, and
long-term operational value.

By integrating VACOMASS® control valves,
advanced flow measurement technologies, flex-
control, and the Aqualogic® Controller System,
treatment plants gain access to a comprehensive
framework for smarter aeration management.

Because the future of wastewater treatment is
not simply about supplying more air.

It is about delivering air with greater precision,
lower losses, higher reliability, and a deeper under-
standing of how every decision influences perfor-
mance, sustainability, and operational success.

“That future is already being N
engineered by Binder Group.
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al |I Up to 75% pressure recovery
with ultra-low pressure loss.

PRECISION CONTROL
Right air, right place,

right time.

SMART TECHNOLOGY

Intelligent, open, and
operator-friendly.

i ACCURATE MEASUREMENT

\. Reliable airflow data for
stable performance.

Lower energy demand.
Higher efficiency.
Lasting impact.
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Every Cubic Meter of Air Has a Cost:
How N4t 1o Is Transforming Energy

comes a point when improving treatment

performance is no longer the biggest chal-
lenge—operating the plant efficiently is. Plant
managers, maintenance teams, and process en-
gineers are under constant pressure to reduce
energy consumption, maintain stable biological
treatment, and extend equipment life without
compromising reliability.

Among all plant processes, aeration remains
one of the most energy-intensive. Every cubic me-
ter of air delivered to the biological process has a
cost, and every unnecessary kilowatt consumed di-
rectly impacts operating budgets.

As facilities strive to become more sustainable
while controlling long-term expenses, the conver-
sation is shifting from simply producing airflow
to delivering it with maximum efficiency.

This is exactly where Next Turbo has focused
its engineering philosophy.

l :or every wastewater treatment plant, there

WWwWw.aquaenergyexpo.com

EfficiencyiinjWastewaterireatment

Engineering Airflow Around Real

Plant Conditions

Wastewater treatment plants rarely operate
under ideal or constant conditions. Influent flow
changes throughout the day, biological loading
fluctuates, and oxygen demand continuously rises
and falls. These variations require aeration equip-
ment capable of responding quickly while main-
taining high efficiency. Traditional blower tech-
nologies often perform well only near their design
point. Once operating conditions change, efficien-
cy can decline, forcing operators to consume more
power simply to maintain the required process
performance. Over time, this translates into high-
er operating costs, increased mechanical stress,
and more frequent maintenance activities. Rather
than designing equipment for a single operating
condition, Next Turbo engineered its centrifugal
turbo blowers to perform efficiently across the
varying demands encountered in real wastewater
treatment facilities.

Next Turbo | Issue 31
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Efficiency Is More Than Lower
Power Consumption

Selecting a blower today is no longer about
purchasing rotating equipment. It is about invest-
ing in a solution that delivers measurable value
throughout its operational life.

Plant owners increasingly evaluate equipment
based on factors such as:

* Stable performance under changing operating
conditions.

* Reduced maintenance requirements.

* Simplified installation and commissioning.

* Long-term operational reliability.

* Lower total cost of ownership.

These considerations have become just as im-
portant as initial capital investment, particularly
for municipal and industrial wastewater treat-
ment facilities expected to operate continuously
for many years.

Intelligent Airflow Control
Without Compromise

WWwWw.aquaenergyexpo.com

One of the defining characteristics of Next Tur-
bo blowers is their ability to regulate airflow from
40% to 100% of design capacity while maintaining
outstanding operating efficiency.

Instead of relying solely on conventional speed
control, Next Turbo incorporates its advanced
Dual Point Control technology, combining Inlet
Guide Vanes (IGV) with Variable Diffuser Vanes
(VDV) to continuously optimize airflow accord-
ing to actual process demand. This approach al-
lows airflow regulation without creating unnec-
essary discharge pressure losses while helping the
blower maintain high efficiency across a wide op-
erating range.

For operators, this means the aeration system
reacts to the biological process instead of forcing
the process to adapt to the equipment.

GTB Series: Compact Design,
Maximum Efficiency

[, .

NexTurbo

TECHNOLOGIES

The GTB Series reflects Next Turbo’s commit-
ment to simplifying blower technology while im-
proving performance.

Its compact design integrates a reduced lubri-
cation oil reservoir within the gearbox, an inte-
grated oil distribution system, and hydrodynam-
ic-housed hybrid ceramic bearings.

Next Turbo | Issue 31
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By eliminating the need for a separate pre-lu-
brication oil pump and reducing lubrication re-
quirements during operation, the GTB Series is
engineered to achieve exceptionally low energy
consumption while maintaining reliable perfor-
mance.

Available in power ratings from 37 kW up to
800 kW, the GTB Series provides an ideal solu-
tion for a broad range of municipal and industrial
wastewater treatment applications, offering both
operational flexibility and reduced maintenance
demands.

GTH Series: Designed for Large-
Scale Performance

% NexTurbo

TECHNOLOGIES

For applications requiring higher airflow ca-
pacities and greater power, Next Turbo offers the
GTH Series.

Built with hydrodynamic tilting-pad bearings
and designed for demanding operating environ-
ments, the GTH Series supports drive powers of
up to 2,000 kW with operating pressures reach-
ing 20 mWC. Its robust baseframe configuration,
integrated oil reservoir, and dedicated pre-lubrica-
tion system make it particularly suitable for large
municipal facilities and heavy industrial processes
where reliability is essential.

Whether supporting a growing municipality or
a large industrial complex, the GTH Series deliv-
ers the stability required for continuous, high-ca-
pacity aeration.

WWwWw.aquaenergyexpo.com

Simplifying Projects Beyond the
Blower

Performance does not stop at the machine it-
self. Installation complexity, commissioning time,
and system integration all influence the success of
a project.

To address these challenges, Next Turbo offers
Plug & Play packages that arrive pre-cabled and
pre—tested, integrating major components—in-
cluding the control panel, motor control center,
blow-oft valve, filtration system, cooling equip-
ment, and acoustic enclosure—into a single engi-
neered solution.

For projects requiring greater installation flexi-
bility, modular enclosure packages can be adapted
to individual blower room layouts, allowing easi-
er integration into both new facilities and retrofit
applications.

Looking Beyond Air Delivery

The future of wastewater treatment will not be
defined by how much air a blower can produce,
but by how intelligently that air is delivered.

By combining advanced airflow control, wide
operating flexibility, compact engineering, and
solutions ranging from 37 kW to 2,000 kW, Next
Turbo enables treatment plants to improve oper-
ational efficiency while reducing long-term oper-
ating costs.

Because in today’s wastewater industry, the
smartest investment is not simply moving more
air—it’s making every cubic meter of air work

harder.

Next Turbo | Issue 31
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Every Cubic Meter of Air Has a Cost:
How Next Turbo Is Transforming
Energy Efficiency in

Wastewater Treatment

High-efficiency solutions engineered

to reduce energy consumption, optimize
performance, and lower total cost

of ownership
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HIGH EFFICIENCY
Lower energy consumption Sa— T : v —
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Dual Point Control (IGV + VDV)

@ RELIABLE & DURABLE

Built for demanding operations

LOWER TOTAL COST K

OF OWNERSHIP

Long-term value, less maintenance

GTB SERIES GTH SERIES
Compact design. Built for high capacity.
High efficiency. Up to 2,000 kW.

Integrated reliability. Designed for demanding applications.

B4 haidi@smart-sustain-ability.com
www.smart-sustain-ability.com
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‘The Future of Cle Clen Wate'r How WETCO
Is Leading Innovation in Ultrafiltration
and Water Purification Solutions



ater quality is an increasingly critical
concern in our rapidly industrializ-
ing world. Ultrafiltration (UF)

has emerged as a vital water purifica-
tion method, offering an effective
solution to meet the stringent
demands for clean, safe water
across various sectors. This
technology operates under
low pressure, making it en-
ergy-efficient compared to
other filtration methods.
Its versatility and effective-
ness make ultrafiltration a key
component in various industrial
applications, contributing to im-
proved quality and sustainability. In
this article, we’ll delve into the world of UF

membranes with Chemist Tarek El-Sherif, Gener-
al Manager at WETCO, exploring the intricacies
of ultrafiltration, its mechanisms, applications, ad-
vantages, & the market trends shaping its future.

Founding of the Company

WETCO, established in 2002, is a leading wa-
ter treatment joint—stock company in Egypt, rec-
ognized for its exceptional services and high-qual-
ity products sourced globally from renowned
suppliers. WETCO, established in 2002, is a
leading water treatment joint-stock company in
Egypt, recognized for its exceptional services and
high-quality products sourced globally from re-

nowned suppliers.
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With over 5,000 clients, WETCO caters to a
diverse clientele, including small businesses and
large corporations across various sectors such
as electricity, petroleum, fertilizers, and
pharmaceuticals, extending its reach
throughout Cairo and Upper
Egypt. The company’s primary
focus is on water treatment,
dedicating significant resourc-
es to providing cutting-edge
technologies and competitive
products. WETCO continu-
" ally expands its service offer-
ings to deliver a wide array of
solutions and professional sup-
port to its customers. It engages in
contracting activities, including the de-
sign, construction, supply, installation, and
operation of water treatment plants. Additionally,
WETCO represents international companies by
distributing their products and providing instal-
lation, operation, and maintenance services.

WETCO is an innovative water treat-
ment joint Stock Egyptian Com-
pany established in 2002. We are

one of the leading players who provide excep-
tional services and source premium quality

products from around the world in
collaboration with globally recognized
suppliers and manufacturers.

Eng. Mohamed Amer, CEO of WETCO,
remarked that.
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Aqua Energy Expo 2025: WETCO'’s

Leadership in Innovation

It is worth mentioning that WETCO Compa-
ny will be the platinum sponsor and top exhibitor
at the Aqua Energy Expo MEA 2025, scheduled
for September 1-3, 2025, at the Cairo Internation-
al Convention Center in Egypt. This prominent
event will highlight various sectors within water
and energy technology, such as desalination, smart
water meters, and renewable energy. WETCO is
dedicated to water treatment, offering advanced
technologies and competitive products, while en-
gaging in activities like designing and construct-
ing treatment plants and supplying equipment.
Participating in the Aqua Energy Expo MEA
2025 presents a unique opportunity for WETCO
to showcase its expertise and innovative solutions
to a diverse audience from across Africa and the
Middle East.

The exhibition will attract key stakeholders, in-
cluding government bodies, industry leaders, and
potential clients, providing WETCO with valua-
ble networking opportunities. By engaging with
an extensive audience, WETCO can further estab-
lish its reputation as a leader in water treatment

technology.
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WETCO'’s core business areas include:

* Design and supply of industrial water treat-
ment systems.

* Design and supply of desalination systems, in-
cluding reverse osmosis (RO).

* Stocking and supplying filtration aids and ion
exchange resins.

* Providing a variety of parts and accessories for
water applications.

* Offering operational support, troubleshooting,
and maintenance services.

WETCQO’s vision is to be the preferred choice
for water management solutions, while its mission
emphasizes continuous improvement in service
quality, ethical conduct, and strong relationships
with customers and partners, ensuring excellence
in all operations.

What is Ultrafiltration (UF) & its
Role in Water Treatment?

Ultrafiltration (UF) is a separation method that
uses porous membranes, driven by pressure dif-
terentials, to filter out suspended solids and high
molecular weight solutes. This process operates

alongside microfiltration (MF), nanofiltration
(NF), and reverse osmosis (RO).

WETCO | Issue 31
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UF membranes have perforations typically
ranging from 0.1 to 0.01 microns, which effective-
ly block larger molecules from passing through
while allowing treated water and low molecu-
lar weight elements, such as minerals, to perme-
ate. Compared to microfiltration, ultrafiltration
systems are more advanced due to their smaller
membrane perforations, enabling the removal of a
greater variety of contaminants, including:

* Proteins

* Viruses and bacteria

* Endotoxins

* Microplastics

e Silt and silica

* Organic matter

* Chlorine-resistant organisms
* High molecular weight solutes

However, ultrafiltration is not effective against
low molecular weight pollutants like minerals and
dissolved salts. Ultrafiltration (UF) systems show-
case Versatility in treating various water sources,
making them ideal for applications such as brack-
ish water, wastewater, groundwater, and seawater
treatment. These systems are effective as stand-
alone solutions and can also complement other
plants, particularly in conjunction with reverse os-
mosis (RO). UF systems are frequently employed
for pretreating feed water with high silt density
before it enters RO systems.

Spiral Wound

Hollow Fibers

Types of Ultrafiltration Membranes

Ultrafiltration (UF) membranes come in var-
ious configurations, each designed for specific
water treatment needs. Choosing the right mem-
brane type is crucial for optimizing the ultrafiltra-
tion process. Here are the main types of UF mem-
branes used in water treatment:

WWwWw.aquaenergyexpo.com

* Hollow Fiber Membranes: Composed of
bundles of hollow fibers with microscopic pores,
these membranes allow water to flow either in-
side-out or outside-in. They offer a high surface
area relative to their volume, making them com-
pact and efficient, especially for large municipal
facilities. Its advantages: Ideal for high solids con-
tent; widely used in municipal water treatment.

* Spiral Wound Membranes: This design fea-
tures flat sheet membranes coiled around a central
permeate collection tube. Feed water circulates be-
tween the sheets, with filtered water spiralling in-
ward. These modules are compact and energy-effi-
cient, commonly used in industrial & residential
applications. Its advantages: Reduced energy con-
sumption; prevalent in the food & beverage sector.

* Tubular Membranes: Made of polymer ma-
terials, these tube-shaped membranes allow water
to flow through porous walls. They are effective
for high-solids content and easy to clean, suitable
for industrial applications with challenging feed
streams. Its advantages: Effective for high-fouling
scenarios; frequently used in industrial wastewa-
ter treatment.

* Plate and Frame Membranes: Featuring
flat sheet membranes stacked between supporting
plates, these modules can withstand high pres-
sures, making them ideal for specialized industrial
uses. Advantages: High-pressure resistance; suita-
ble for viscous liquids.

What are the Benefits of Ultra-

filtration?

Ultrafiltration (UF) presents several advantages
over traditional pretreatment methods:

* Adaptability: UF membranes effectively act
as physical barriers against particles, colloids, bac-
teria, and viruses, ensuring high water quality de-
spite influent variations.

* Consistent Quality: With fine pores, UF
membranes achieve turbidity levels below 0.1
NTU, an SDI of less than 3%/min, and over 6-log
removal of pathogens like Cryptosporidium and
Giardia.

* Reduced Footprint: UF systems occupy up
to 50% less space and weight compared to media
filtration, lowering land and construction costs.

WETCO | Issue 31
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* Easy Integrity Testing: Modules can be test-
ed online for leaks with minimal downtime.

* Isolated Maintenance: Individual modules
can be repaired or replaced without impacting
overall plant performance.

e Simplified Design: UF systems maintain
stable water quality without the complexities of
multimedia filtration, leading to easier design and
more automated control.

* Lower Environmental Impact: UF mini-
mizes chemical usage by employing size exclusion
for contaminant removal, reducing environmen-
tal concerns related to wastewater.

* Cost Efficiency in RO Stages: UF enhances
downstream processes by improving water qual-
ity, allowing for higher design flux in reverse os-
mosis (RO), lower membrane cleaning needs, and
reduced replacement rates, while minimizing the
use of cartridge filters.

Microfiltration vs Ultrafiltration

Microfiltration, with a filtration precision of
0.1-S0 microns, is suitable for coarse filtration
tasks such as removing sediment, rust, odor, and
color in water. It employs elements like PP, acti-
vated carbon, and ceramic filters, commonly ap-
plied in whey and skimmed milk production.
However, due to its lower accuracy, it falls short in
eliminating bacteria and other harmful substanc-
es, providing only average results against sediment
and rust.

In contrast, ultrafiltration boasts a precision
range of 0.001-0.1 microns, enabling the removal
of rust, sediment, suspended solids, colloids, bac-
teria, and large organic matter.

Constituent Comparative Efficacy

[

UF oo MF
Colloid
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This process retains essential mineral elements,
making it ideal for producing mineral and moun-
tain spring water. With a water recovery rate ex-
ceeding 95%, ultrafiltration is efficient, easily
maintained through flushing and backwashing,
and enjoys a longer service life. Choosing between
the two depends on budget constraints and spe-
cific water treatment needs. Ultrafiltration, with
its higher flow rate, excellent removal efficiency,
versatility, and compatibility with other filtration
methods, emerges as a more cost-effective solution
compared to microfiltration.

Qualified Feed Water Quality
Parameters

The UF modules can withstand temporary fluc-
tuations in feed water quality, as indicated by the
maximum allowable limits. If the feed water qual-
ity falls outside the specified design range shown
below, a pilot study should be conducted to ver-
ity performance, or pretreatment options should
be considered. Depending on the application,
it is advisable to use a safety screen with a mesh
size of 150 — 300 microns before the UF system.
Various technologies can be employed, including
self-cleaning screens, as well as bag, cartridge, or
disc filters. Additionally, based on the type of wa-
ter or the range of feed water parameters, other
pretreatment methods such as oxidation, coagula-
tion, sedimentation, and media filtration may also
be recommended.

B - 0

micron <150 300

coown [ 60

n 0 o
6-9 2-11

Temperature co 25 40

mg/l 0.5 200

TSS mg/l 50 100
How does it Work?

The ultrafiltration process typically involves
several stages:

Filtration

Ultrafiltration systems primarily operate in
filtration mode, where feed water is pumped
through membranes to produce filtrate.

WETCO | Issue 31
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This process usually involves dead-end filtra-
tion, converting nearly all feed into filtrate, unlike
cross-flow filtration, which allows some feed to
exit as reject.

Filtration cycles last between 20 to 90
minutes, depending on the quality of
the feed water.

These systems maintain a constant flow rate,
but as solids accumulate on the membrane sur-
face, transmembrane pressure (TMP) increases,
necessitating a backwash sequence for cleaning.
Backwashing can be triggered by time, volume of
filtrate, or TMP set points, with the latter being
ideal for variable feed water quality. The backwash
process includes several steps: Air Scour, Gravity
Drain, backwashing through both the top & bot-
tom outlets of the module, followed by a final For-
ward Flush or rinse to ensure effective cleaning.

Filtration
(20-60 min) J

l

Air Scrub (20s)
{ Backwash (40-60s) } (Physical Cleaning)
Forward Flush (30-60s)

(Chemical

CEB (On-Line); Fvery 1-7 days
Cleaning)

— [ CIP (Off-Line); Every 1-12 morniths

Physical Cleaning
e Air Scour

The Air Scour step is crucial for maintaining
ultrafiltration membrane efficiency by loosening
particulates that accumulate on the membrane
surface. During this phase, oil-free air is inject-
ed from the bottom of the module, generating
ascending bubbles that agitate the membrane
surface. This agitation dislodges materials stuck
to the membrane, allowing them to be expelled
through the module’s top port for disposal. The
Air Scour typically lasts between 20 to 30 seconds,
after which the module is drained by gravity to re-
move the dislodged particulates.

e Gravity Drain

Following the Air Scour, the Gravity Drain step
is essential for flushing out the loosened materials
from the system.
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The duration of this step varies based on sys-
tem volume and piping configuration, general-
ly lasting 30 to 60 seconds. If gravity drainage is
impractical due to system design or if it takes too
long, a forced flush can be employed. This involves
using the backwash pump to push water through
the bottom outlet of the module, although this
method requires more water and energy.

e Backwash Top

Once the gravity drain is completed, the Back-
wash Top step is initiated. In this phase, filtrate
water is pumped backward through the mem-
brane fibers, effectively pushing accumulated
materials away from the membrane and directing
them to waste via the top module outlet.

The backwash flux during this step
ranges from 100 to 120 LMH, with a
typical duration of 30 to 45 seconds.

Depending on the application, chlorine may be
added to the backwash stream to enhance the re-
moval of foulants or to inhibit microbial growth.
Combining the Air Scour with the Backwash Top
step can improve cleaning efficiency.

e Backwash Bottom

After completing the Backwash Top step, the
process moves to the Backwash Bottom step. In
this phase, filtrate flows from the inside of the fib-
ers to the outside and is expelled through the mod-
ule’s bottom outlet. The backwash pump remains
active to ensure continuous cleaning and protect
the membranes. This step lasts approximately 30
to 45 seconds, and chlorine may be added to aid in
removing foulants

The backwash steps can be repeated as needed,
depending on the level of fouling, and monitoring
the quality of the backwash wastewater can opti-
mize the duration of these cleaning processes.

e Forward Flush

The backwash sequence concludes with the
Forward Flush step, which uses feed water to rinse
the system and remove any remaining solids or
trapped air from previous steps. In this phase, wa-
ter flows over the outside of the fibers (feed side)
while the filtrate valve is closed, exiting through
the module’s top outlet.
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This step generally lasts between 30 to 60
seconds, or long enough to refill the modules

and purge any air and water from the outlet

After completing the Forward Flush, the sys-
tem returns to Filtration mode, and the cleaning
cycle begins anew.

Chemical Cleaning

Fouling in the UF process refers to the gradu-
al rise in transmembrane pressure (TMP) while
maintaining a constant product flow, or converse-
ly, a decrease in filtrate flow at a steady feed pres-
sure. This phenomenon is typically caused by the
deposition or adsorption of contaminants from
the feed stream onto the membrane surface or
within its inner structure. to quickly address is-
sues such as leaks or blockages.

e Cleaning Enhancement Back Wash (CEB)
Cleaning Enhanced Backwash (CEB) improves
ultrafiltration membrane (UF) cleaning by adding
chemicals like chlorine or acids to the backwash
stream, tailored to specific foulants. Typically per-
formed daily to weekly based on feed water quality,
CEB is automated but can be adjusted or triggered
by transmembrane pressure (TMP) set points.
The process includes a soak step of 5 to 20 min-
utes after chemical addition for effective contami-
nant interaction. It’s recommended to reverse the
backwash order, starting with bottom backwash
to maintain chemical presence. Following soaking,
a routine backwash is completed, including air
scour and gravity drain to eliminate particulates
and residual chemicals. Initial filtrate may need
discarding, and CEB can operate at a reduced flux

of about 80 LMH.

e Cleaning In Place (CIP)

A Clean-In-Place (CIP) operation is essential
for maintaining fiber cleanliness through back-
washing and chemical recycling. The frequency
of CIP depends on feed water quality, typically
occurring every 1 to 3 months. Initially, routine
backwash steps-air scour, draining, and back-
washing through both top and bottom drains-are
conducted 3 to 8 times to eliminate contaminants
that don’t require chemicals. After backwashing,
the module is drained to prevent dilution of CIP
chemicals, which are then recycled externally for
30 minutes.

WWwWw.aquaenergyexpo.com

Heating the CIP solution to 40°C enhances
contaminant removal. Following the initial
recycle, a soaking period of at least 60
minutes is implemented, with an additional
30-minute chemical recycle afterward.

An air scour is performed before draining to
eliminate concentrated chemicals. Finally, back-
washing and forward flushing are done to clear
any remaining contaminants from the fibers. If
both acid and alkali cleaning is necessary, the CIP
steps are repeated for each chemical solution. This
systematic approach ensures optimal membrane
performance and longevity.

CEB CIP

Maintenance cleaning. Intensive cleaning.

Shorter in duration (but higher
frequency).

Longer in duration (but lower
frequency).

lequire less operator involvement.

Automatic. Manually initiated.

Chemical solution is prepared with
Demin/RO water, usually at higher
concentrations.

It is done with Ultrafiltrate.

Chemical solution is recirculated
through the system.

IChemical solution is flushed out
from the system.

Cleaning occurs at ambient Heating of the cleaning solution is

temperature. recommended.

Market Trends

According to BCC Research, the global ultra-
filtration membranes market is growing signifi-
cantly, valued at $4.9 billion in 2023 and expected
to reach $8.2 billion by 2029, with a compound
annual growth rate (CAGR) of 9.4%.

This growth is fueled by several factors: the
rising demand for efficient separation and purifi-
cation processes in industries aiming to enhance
product quality and safety while reducing waste;
stringent environmental regulations requiring
high-quality membranes for pollutant removal;
increasing water scarcity driven by climate change
and population growth, necessitating better wa-
ter management solutions; and advancements in
ceramic-based ultrafiltration membranes, known
for their durability and effective contaminant re-
moval.

Together, these elements are leading to greater
adoption of ultrafiltration technologies across var-
ious sectors.
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Market forecast to grow at a CAGR of 9.4% (2023-2029)
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$8.2 Billion
¢ s‘i I
2023 2029
Aqua Energy Expo MEA:

WETCO’s Leadership in Innovation

The International Water and Energy Exhibition
and Conference in the Middle East and Africa —
Aqua Energy Expo MEA witnessed an exceptional
participation from WETCO (Water Engineering
Technology Co.) as the Platinum Sponsor and a
top exhibitor. The company’s prominent presence
at Booth D1 & D2 attracted significant engage-
ment, reﬂecting strong market trust in its smart
utility and treatment solutions.

In addition to its physical showcase, WETCO
delivered an impactful scientific contribution
to the Arab-African Conference for Investment
in Water and Energy; Chemist Mohamed Amer,
CEO of WETCO, served as a key panelist in a
high-level discussion titled “Challenges and dif-
ficulties facing water treatment companies and
solutions to these challenges and difficulties”,
receiving an official Certificate of Appreciation
from the exhibition management.

Expanding its reach into the virtual space,
WETCO also hosted a highly successful online
technical webinar led by Chem. Eng. Tarek Mo-
hamed El-Sherif, General Manager at WETCO,
focusing on “Ion Exchange Resins (IER) Trou-
bleshooting”, which garnered extensive views and
interactive professional engagement.

Platinum Sponsor of the International Exhibition and Conference for Water
and Energy in the Middle East & Africa. (Aqua Energy Expo MEA 2026)

Watter Engineering Technelogy Co.

Contact WETCO @Wf TC O

12 El-Obour buildings, Salah Salem St, Nasr City, Cairo, Egypt

+20 120 040 0749
WWW.wetco-eg.com
info@wetco-eg.com
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for new customers?

Join Aqua Energy Virtual Expo and
increase your sales

Joining our Virtual Expo will help you
to increase your customers network,grow
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distributors, agents and open new markets
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North Africa (MENA), where the World Bank

estimates a daunting 50% gap between water
supply and demand by 2030, traditional reliance
on imported treatment infrastructure has become
an unsustainable financial and logistical burden.
Exorbitant costs, compatibility failures in regional
environments & supply chain vulnerabilities have
necessitated a radical shift toward technological
self-reliance. At the forefront of this industrial
revolution stands MASKOUB International for
Contracting, an Egyptian engineering pioneer
that has successfully localized over 12 critical wa-
ter technologies through systematic reverse engi-
neering, achieving 60% to 90% cost reductions. As
the prestigious Gold Sponsor of the Aqua Energy
Expo MEA 2025, MASKOUB International did
not merely exhibit its portfolio; it fundamental-
ly redefined the event’s economic, technical, and
strategic value. This comprehensive article merg-
es MASKOUB’s foundational engineering blue-
prints with its high-profile participation at the
expo, detailing how its actual operational capa-
bilities added unprecedented value to the exhibi-
tion and set a new benchmark for industrial water
treatment across the region.

In water-scarce regions like the Middle East and

WWwWw.aquaenergyexpo.com

1. Company Background and
Core Philosophy: Engineering
Ingenuity Meets Environmental

Stewardship

Founded in 2004, MASKOUB International
for Contracting operates at the critical intersec-
tion of engineering ingenuity and environmental
stewardship. Specializing in an expansive suite of
services—including water and wastewater treat-
ment, oil-water separation, and advanced sludge
management—the firm caters to a vast and diverse
clientele. Its partners span government agencies,
private manufacturing sectors, and international
organizations throughout the Middle East.

Beyond executing turnkey treatment plants,
MASKOUB has carved a highly specialized niche
in chemical innovation and custom fabrication. By
developing proprietary polymer coagulants and
highly efficient chlorine dioxide systems tailored
specifically to regional industrial environments,
the company addresses immediate operational
bottlenecks while cultivating long-term resource
independence for Egypt and the broader MENA
region.
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The core philosophy driving MASKOUB is
rooted in the belief that reverse engineering is not
an act of simple copying; rather, it is a sophisti-
cated process of contextualization. MASKOUB’s
engineers systematically dissect global technolo-
gies, identify glaring performance gaps under local
conditions, and redesign systems utilizing locally
available materials and manufacturing capabili-
ties. This methodology bridges the gap between
theoretical global knowledge and local economic
realities, resulting in what development econo-
mists classify as “appropriate technology”—solu-
tions that are affordable, maintainable, and in-
finitely scalable for emerging markets.

2. Unveiling the Blueprint:
MASKOUB'’s Structured Innova-
tion Model

The operational success of MASKOUB relies
heavily on its rigorous, six-step structured inno-
vation model, which ensures that every localized
product meets or exceeds international bench-
marks:

1. Define & Diagnose:

The company begins by identifying specific in-
dustrial pain points, such as high energy consump-
tion, equipment corrosion, or biological fouling.

B
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2. Theoretical Modeling:

Engineers deploy reverse engineering principles
alongside Computational Fluid Dynamics (CFD)
simulations to map out the physical and mechani-
cal behaviors of the technology.

3. Rapid Prototyping:

Leveraging cutting-edge 3D printing technolo-
gies acquired from emerging Egyptian mechanical
engineering firms, MASKOUB rapidly produces
precise, physical prototypes to facilitate agile, iter-
ative design adjustments based on real-world feed-

back.

4. Pilot Testing:

Scaled or prototype units are subjected to rig-
orous testing in actual, field-level operational con-
ditions to validate their structural and functional
performance.

5. Optimization:
The design undergoes extensive refinement
driven entirely by empirical field feedback and

measured performance metrics.

6. Local Production:

The finalized, optimized technology is scaled
up for mass commercial production by utilizing
robust Egyptian supply chains, directly eliminat-
ing import dependencies.
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3. From Blueprint to Reality:
Actual Technological Innovations
and Field Achievements

MASKOUB’s actual impact is best understood
through its specific, high-efficiency product lines
and documented technical breakthroughs, which
took center stage at the Aqua Energy Expo 2025:

Moving Bed Biofilm Reactor (MBBR)
Media

MASKOUB’s expertise in MBBR technology
evolved beyond manufacturing high-performance
biofilm media into developing advanced process
enhancements. Building on its locally engineered
MBBR media, MASKOUB introduced two inno-
vative systems. The first, Hyper MBBR™, inte-
grates the proprietary Hyper Mixer with biofilm
carriers to improve mixing efficiency, reduce aer-
ation demand, minimize media collisions, extend
media lifespan, and enhance biofilm stability.

The second, Cyclo IFAS™, employs selective
biomass concentration technology to increase ef-
fective sludge age (SRT), reduce excess sludge pro-
duction & improve treatment efficiency without
increasing reactor volume. Together, these innova-
tions deliver lower operating costs, higher biologi-
cal performance, and greater sustainability for mu-
nicipal & industrial wastewater treatment plants.

Hyperbolic and Mesh Mixers

Recognizing that traditional vertical paddle
mixers consumed excessive, unsustainable amounts
of electricity, MASKOUB’s engineers looked to
fluid dynamics principles to completely redesign
mixing mechanisms. Utilizing repurposed mo-
tors sourced from Cairo’s local markets and de-
ploying slow-motion videography to meticulously
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visualize fluid flow patterns, they developed a
fiberglass-impeller hyperbolic mixer. Now a sta-
ple in anoxic treatment tanks, this innovation re-
defines energy efficiency by reducing operational
power consumption by a staggering 90%.

The Biomotex Hybrid Biofilm System

Launched in 2021, the Biomotex system epito-
mizes MASKOUB’s commitment to modernizing
legacy infrastructure rather than abandoning it.
By replacing aging, inefficient Rotating Biologi-
cal Contactor (RBC) disks with high-surface-area
MBBR media, this hybrid system retrofitted mu-
nicipal and industrial plants, increasing effective
biological surface area tenfold while drastically
cutting energy consumption. Notably, this sys-
tem predated similar European hybrid solutions,
establishing Egypt as a genuine hub for water in-
novation.

Chlorine Dioxide Production line

European water treatment designs frequently
faltered when encountering the biological realities
of regional water systems, particularly regarding
biofilm resistance in cooling towers and poultry
processing facilities. Following failed partnerships
with European firms, MASKOUB independently
developed localized chlorine dioxide generators
capable of disrupting aggressive biofilms without
generating corrosive byproducts. In a landmark
industrial trial within a 3,500-cubic-meter cooling
tower, MASKOUB’s system completely eliminat-
ed the need for imported chemical scale inhibitors
and biocides, proving the company’s autonomous
capability in chemical and biological innovation.
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Domestic Rotary Drum Screens Locali-
zation

MASKOUB successfully developed and manu-
factured Rotary Drum Screens locally as part of its
strategy tolocalize key wastewater treatmentequip-
ment. Through an extensive reverse-engineer-
ing program and multiple design improvements,
MASKOUB optimized drum geometry, screen
fixation & internal washing systems to achieve re-
liable solids removal with minimal maintenance.

The units were specifically engineered to handle
high-fiber wastewater streams commonly found
in paper mills, food processing plants, textile fac-
tories, and slaughterhouses. By combining robust
construction with locally sourced components,
MASKOUB delivered a cost-effective and depend-
able alternative to imported systems, reducing
procurement costs, simplifying maintenance, and
strengthening local manufacturing capabilities.

Chemical Breakthroughs: nano Poly
Ferric Chloride (n PFC)

Addressing the critical requirements of indus-
trial wastewater treatment, MASKOUB conduct-
ed extensive Jar Testing across various industrial
sectors. This intensive research led to the synthesis
of nano Poly Ferric Chloride (n PFC), a highly ef-
fective, cost-competitive local polymer coagulant.
After overcoming initial hurdles related to reac-
tion kinetics and chemical catalysis, MASKOUB
successfully established a stable synthesis method.
The product is fully market-ready under the com-
mercial name Poly Ferric Chloride, with ongoing
R&D leveraging microwave technology to further
reduce reaction times.
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Hydrocyclones and River Water Clarifi-

cation Systems

To advance sludge thickening, MASKOUB
engineers dissected global hydrocyclone designs,
built a dedicated pilot unit, and optimized flow
rates by evaluating pressure differentials against
theoretical design data. Similarly, for river water
clarification, the company engineered a prototype
unit utilizing localized mixers and a 1-cubic-me-
ter-per-day capacity to master velocity gradients.
This allowed them to scale tank dimensions pre-
cisely according to specific mixing requirements,
significantly boosting clarification performance.

4. The Impact of MASKOUB'’s Gold
Sponsorship at the Aqua Energy
Expo 2025

The Aqua Energy Expo MEA 2025 served as the
definitive platform for MASKOUB International
to showcase these market-ready breakthroughs to
a global audience. Moving beyond the role of a tra-
ditional corporate exhibitor, MASKOUB’s pres-
ence as a Gold Sponsor injected massive economic
and technical value into the event, fundamentally
altering its dynamic and elevating its regional im-
portance.

Strategic Realignment of the Exhibition

Supported by key governmental bodies—in-
cluding the Ministry of Housing, Utilities, and
Urban Communities; the Ministry of Investment
and Foreign Trade; the Ministry of Water Resourc-
es and Irrigation; and the New and Renewable En-
ergy Authority (NREA)—the expo was designed
to foster regional sustainability. MASKOUB’s
Gold Sponsorship anchored these governmental
objectives to tangible, domestically manufactured
realities. By displaying working, field-tested alter-
natives to imported systems, MASKOUB shifted
the exhibition’s narrative away from a mere trade
show for foreign equipment toward an active
showrcase of regional industrial self-reliance.
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Elevating the Expo’s Technical Prestige

By presenting sophisticated, peer-reviewed en-
gineering methodologies—such as Computa-
tional Fluid Dynamics (CFD) modeling, veloci-
ty gradient optimization, & microwave-assisted
polymer synthesis—MASKOUB elevated the
academic & technical caliber of the expo. Inter-
national delegates, engineering consulting firms,
and municipal authorities encountered an Egyp-
tian firm operating at the absolute cutting edge
of R&D, positioning the Aqua Energy Expo as a
legitimate source of primary industrial innovation
rather than a secondary market for aging Western
or Asian technologies.

Driving Economic Value and Localized
Market Accessibility

One of the most profound values MASKOUB
added to the expo was the democratization of
advanced water treatment technology. Histori-
cally, high-tech systems like zero-liquid discharge
(ZLD), advanced desalination, and automated
dosing skids were the exclusive domain of wealthy
multinational corporations, leaving local SMEs
financially excluded. By showcasing localized al-
ternatives that achieve 60% to 90% cost reductions
and 90% energy savings, MASKOUB provided
practical, accessible solutions for thousands of
regional businesses attending the event. This gen-
erated immediate commercial interest, creating a
vibrant B2B ecosystem within the exhibition halls
and driving substantial local investment.

WWwWw.aquaenergyexpo.com

Conclusion

MASKOUB International’s participation as
a Gold Sponsor at the Aqua Energy Expo MEA
2025 stands as a watershed moment for the re-
gional water and energy sectors. By seamless-
ly merging global engineering principles with
local pragmatic requirements, the company
proved that reverse engineering, when executed
via a structured innovation model, is an engine
for genuine technological evolution. As climate
change and industrial acceleration intensify wa-
ter scarcity across the Middle East and Africa,
MASKOUB’s proven model offers a vital, scala-
ble, and highly replicable framework for nations
striving to achieve absolute self-reliance in criti-
cal environmental technologies.
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Gold Sponsor of the International
Exhibition and Conference for Water
and Energy in the Middle East & Africa.
(Aqua Energy Expo MEA 2026)
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Contact Maskoub Int.

HEAD OFFICE

8311 Kazan Street , Moqgattam, Cairo, Egypt
TEL: +20 121 000 9431

Website: www.maskoub.com

E-mail: info@maskoub.com
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Egypt, Coca-Cola Explore Renewable-energy-powered Agricultural

Drainage Water Treatment Project

Egypt’s Ministry of Water Resources and Irrigation and
Coca-Cola are exploring a partnership to treat and desali-
nate agricultural drainage water using renewable energy
under Coca-Cola’s Replenish 2.0 program. The proposed
initiative aims to convert moderately saline drainage wa-
ter into a sustainable irrigation source, reducing depen-
dence on Nile River supplies. Aligned with Egypt’s Water
Resources Strategy 2050, the project supports water reuse,
climate resilience, and agricultural sustainability. Backed
by years of research with international organizations, the
initiative has been deemed technically, environmentally,
and economically feasible. Discussions will continue on
financing and implementation, with the project expected
to strengthen water security, food production, and pub-
lic-private collaboration.

Amazon and Aganova to Use Al to Stop 165 million Litres of Water Waste
in Recife

Amazon and Aganova have partnered to reduce water
loss in Recife, Brazil, by deploying Al-powered acoustic
leak detection technology. Using Amazon Web Services
(AWS), Aganova’s Nautilus system will inspect about 69
kilometers of large-diameter pipelines, identifying hid-
- den leaks and air pockets that traditional methods often
-+ miss. The initiative, implemented with local utility Com-
d| | pesa and supported by Effico Saneamento, is expected to
. save 165 million liters of water annually—equivalent to
= 66 Olympic-sized swimming pools. The project aims to
/. improve water distribution efficiency, reduce pressure on
the Boa Viagem aquifer, strengthen infrastructure, and
support sustainable water management in one of Brazil’s
i fastest-growing coastal cities.

2bn Euros Over 15 Years: SUEZ Secures Its Largest Contract in the Middle
East, to Support the Sustainability of the Water Sector in Oman

Oman’s national water company, NAMA Water Ser-
vices, has launched a performance-based contract with
SUEZ to improve water and wastewater services in Mus- =
cat and the North and South Shargiyah Governorates,
serving 2.3 million people. Supporting Oman Vision
2040, the project aims to reduce water losses from 34%
to 11% by 2040, ensure reliable 24-hour water supply, and
enhance operational efficiency through advanced digi-
tal technologies and smart leak detection. The contract
also includes upgrading desalination and wastewater
facilities, expanding water reuse, and implementing ca-
pacity-building programs with over 83% Omanization,
strengthening local expertise and ensuring sustainable,
high-quality water management.
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The Saudi National Water Company Has Finalized 50 Projects in Water and

Sanitation

Saudi Arabia’s National Water Company (NWC) com-
pleted 50 water and sanitation projects worth more than
SAR 2.4 billion ($640 million) during the first half of
2026, supporting the Kingdom’s Vision 2030 goals. The
programme included 33 water projects and 17 sanita-
tion projects aimed at improving service coverage, op-
erational efficiency, and infrastructure resilience. The
initiatives added over 1,360 km of pipelines, including
883 km of water networks and 477 km of wastewater
networks, while increasing water storage capacity by
210,000 cubic metres. They also expanded wastewa-
ter treatment capacity by 15,500 cubic metres per day
and pumping capacity by 307,000 cubic metres per day, B
strengthening the country’s water infrastructure.
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Samsung E&A Has Successfully Secured a $790 Million Water Contract in
the Middle East

Samsung E&A has secured a water treatment project
in the Middle East worth approximately $790 million,
including a $247 million contract awarded to its head-
quarters and an additional $543 million contract for a
foreign subsidiary. The company has also signed a 20-
year operations and maintenance agreement for the fa-
cility, running from 2030 to 2050, valued at more than
2.5% of its 2025 consolidated revenue. While the client
and project details remain confidential, the contract sup-
ports Samsung E&A’s annual order target of 12 trillion
won and reflects growing opportunities in the Middle
East’s expanding infrastructure and water sectors.

Qatar’s Ashghal Has Succeeded in the Treatment and Reuse of 98% of
Wastewater

Qatar’s Public Works Authority (Asghal) has achieved
a 98% wastewater treatment and reuse rate, processing
3.46 billion cubic metres of wastewater for irrigation,
agriculture, groundwater recharge, and environmen-
tal conservation. Of the treated water, 32% irrigates
green spaces, 31% supports fodder crop cultivation,
22% replenishes aquifers, and 14% is stored in seasonal
lagoons. Between 2013 and 2025, Qatar’s drainage net-
work expanded by 207%, reaching 9,707 km, alongside
major investments in treatment plants, pumping sta-
tions, and distribution networks. These developments |
support urban growth, strengthen water security, and
reduce reliance on freshwater resources through sus-
tainable wastewater reuse.
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Indo Water 2026 Expo & Forum

Date: From 11 to 13 August 2026
Location: JIExpo Kemayoran, Jakarta, Indonesia

Join at Indo Water 2026 Expo & Forum, the Indonesia’s
No. 1 International Water and Wastewater Technology
Event. Through exhibitions, conferences, seminars, and
workshops, connect industry leaders, innovators, and
professionals to showcase the latest technologies & solu-
tions in water resource management, sewerage, industri-
al wastewater, purification, and irrigation.

Website: indowater.com

Aquatech Mexico

Date: From 1 to 3 September 2026
Location: Centro Banamex ,Av. del Conscripto
311, Mexico City

On I to 3 September 2026, Aquatech Mexico will
take place. You're invited to join other professionals, ex-
perts and investors interested in doing business in the
water technology industries in the Americas. Join 3 ac-
tion-packed days that provide the ideal platform to make
profitable business relationships, exchange ideas and
learn all about opportunities in this specific region for
the water technology.

Website: aquatechtrade.com/mexico

WEFTEC 2026
Date: From 28 to 30 September 2026
Location: New Orleans, La. USA

Solving water challenges takes more than great ideas, it
takes connection, collaboration, and action. At WEFTEC
2026, you'll find all three through cutting edge solutions,
hands on learning experiences, and a global network of
water professionals.

Website: www.weftec.org

WWww.aquaenergyexpo.com
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FiltXPO 2026

Date: 28 & 29 October 2026
Location: Minneapolis , Minnesota

Grow your business by connecting with decision-makers
across diverse industries who are actively sourcing ad-
vanced

filtration and separation solutions. Engage with 1,200+
filtration professionals from around the world. Expand
your North American market reach. Generate leads across
high impact sectors, including: Water and Wastewater
Treatment, Power Generation, Oil & Gas.

Website: filtxpo.com

Aquatech China

Date: From 28 to 30 October 2026
Location: China

China is making monumental investments in this sector, #

recognizing the critical need to address water shortages
in its cities. With a mandate for cities to reclaim 25%

of used water, the commitment is clear. This drive is f!
further evidenced by the planned construction of 100 4

new sewage treatment plants.

Website: aquatechtrade.com/shanghai

Aquatech Asia

Date: From 25 to 27 November 2026

Location: Bangkok

The most recent addition to the well-known Aquatech
portfolio is Aquatech Asia, which will be present at flagship
trade shows in China, Mexico, and Amsterdam. Southeast

Asian water experts, innovators, and decision-makers will
come together at Aquatech Asia.

Website: aquatechtrade.com/asia
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Watch more than 240

Online free webinars in the field of
"Water and Energy Engineering and Science"

on our YouTube channel
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Trading company

defining milestone in X Plus Trading

A Company’s journey of industrial leader-
ship was its outstanding participation in

the Aqua Energy Expo Middle East & Africa. Serv-
ing as a premier business-to-business platform, the

exhibition provided the ideal stage for X Plus to
showrcase its integrated fluid control & automation
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solutions to a broad audience of project manag-
ers, factory owners & engineering consultants. At
the heart of its pavilion, the company successfully
bridged the gap between global technology and
local manufacturing needs by presenting live, op-
erational demonstrations of its authorized brands,
including Supmea, Acetech, Rebecca, and Eternal
Water.
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Visitors to the X Plus booth experienced first-
hand how advanced automation instruments,
such as Supmea’s Turbine flowmeters and digital
EC controllers, integrate seamlessly with Acetech’s
high-grade sanitary pipes and valves. This active
participation not only highlighted X Plus’s role as
a trusted engineering partner capable of eliminat-
ing operational downtime in sensitive sectors like
pharmaceuticals and food processing, but it also
cemented the company’s commitment to advanc-
ing industrial sustainability, resource efficiency,
and localized technical support across the region.

4 )

v

In the world of manufacturing, success starts
with choosing the right supplier. That’s where
XPLus Trading Company comes in a leader in
commercial agencies and industrial supplies, plac-
ing quality and reliability at the heart of everything
we do.

Since our establishment, we have been ded-
icated to providing pharmaceutical, food,
and cosmetics factories with high-perfor-
mance equipment and materials, including:
* Advanced electrical and mechanical equipment.

* Stainless steel pipes with corrosion resistance.

* All types of valves.

* High-durability Pharma grade Silicone hoses.

* Industrial and water filtration systems.

-

~
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We are the authorized distributor for globally
trusted brands such as Supmea — Rebecca — Acet-
ech — Eternal Water, ensuring innovative solutions
and results that exceed expectations.

! Jf FI & ho
§quea P ebecca
Y4
ACETECH i@IEternalwater
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At XPLus, we don’t just deliver products —
we build long-term partnerships based on trust,
exceptional service, and competitive pricing. We
believe our clients’ success is our success, which is
why we continuously develop solutions that meet
market needs and embrace the latest technologies.

Contact us today and let us be your

e Phone:
+20110 159 8738
+20112 775 5244
+20110 159 8746
e E-mail:
info@xplus-eg.com
sales@xplus-eg.com

e Website:

www.xplus-eg.com
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Navigating the Water-Enérgy Nexus
in Al Infrastructure

rtificial intelligence is transforming in-

dustries at an unprecedented pace, driving

innovation in healthcare, finance, manu-
facturing, and infrastructure. Behind this digital
revolution lies a rapidly expanding network of Al
data centers that require enormous computation-
al power. However, the energy demand of these fa-
cilities is only part of the story. Cooling high-per-
formance processors generates massive heat loads,
making water a critical resource in data center
operations. As Al infrastructure scales globally,
the water footprint of data centers is becoming an
increasingly important environmental concern.
Effective water management strategies are now es-
sential to ensure technological advancement does
not come at the expense of water sustainability.

The Rising Thermal Demand of Al

Infrastructure

The rapid growth of artificial intelligence has
significantly changed the architecture and operat-
ing requirements of modern data centers. Tradi-
tional computing facilities were designed around
CPUs with moderate power requirements, but Al
workloads depend heavily on GPUs that consume
far more energy.

WWwWw.aquaenergyexpo.com

A standard CPU may require 150-200 watts,
while advanced AI GPUs can consume more than
1,200 watts each. When thousands of these pro-
cessors operate simultaneously, rack power densi-
ties rise dramatically.

This increase in computational intensity creates
extreme thermal loads. Managing such concen-
trated heat using conventional air cooling becomes
inefficient and impractical. As Al infrastructure
continues expanding, thermal management is be-
coming one of the most critical engineering chal-
lenges. Cooling systems must evolve to handle
higher heat densities while maintaining efficiency,
reliability, & environmental responsibility.
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Why Water Matters in Al Cooling?

Water plays a central role in cooling Al data
centers because of its superior thermal properties.
Compared with air, water can absorb and trans-
port far more heat per unit volume, making it sig-
nificantly more effective for high-density cooling
applications. This makes water-based cooling sys-
tems ideal for facilities processing Al workloads
around the clock.

Direct-to-chip liquid and immersion cooling
are increasingly replacing traditional air-cooling
systems. In these methods, liquids absorb heat di-
rectly from computing hardware, enabling faster,
more efficient heat removal. Water’s high specif-
ic heat capacity and thermal conductivity enable
cooling systems to maintain stable temperatures
even under extreme loads.

As Al servers become more powerful, reliance
on water-based cooling will likely increase. This
makes efficient water use and recycling crucial for
long-term sustainability in the digital economy.

The Water-Energy Nexus in Data

Centers

Water and energy are deeply interconnected in
data center operations. Cooling systems designed
to reduce water consumption often require more
electricity, while energy-efficient systems may
consume more water. This creates a complex en-
gineering trade-off between power usage effective-
ness (PUE) and water usage effectiveness (WUE).

Closed-loop chiller systems, for example, min-
imize direct water consumption by recirculating
water within a controlled system. However, these
systems require large amounts of electricity to op-
erate compressors & chillers. On the other hand,
evaporative cooling systems consume more water
but can significantly reduce energy use by leverag-
ing the natural cooling effect of evaporation. Find-
ing the optimal balance between water & energy ef-
ficiency is essential. Operators must evaluate local
climate conditions, water availability, & electricity
sources to design sustainable cooling strategies.

WWwWw.aquaenergyexpo.com
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Pressure on Local Water Resources

The expansion of Al data centers is increasing
pressure on municipal and regional water supplies.
Large-scale facilities can consume millions of liters
of water each day, especially when using evapo-
rative cooling technologies. In water-stressed re-
gions, this demand can create tension between in-
dustrial growth and community needs.

A single large AI data center can consume wa-
ter equivalent to thousands of households. This
becomes especially concerning in regions already
facing drought, groundwater depletion, or cli-
mate-related water scarcity. Communities are in-
creasingly scrutinizing large data infrastructure
projects due to concerns over water access and en-
vironmental impact.

As a result, water sourcing strategies are becom-
ing as important as cooling technologies them-
selves. Sustainable growth requires careful plan-
ning to ensure data centers do not compromise
local water security.

Challenges of Blowdown and Brlne

Management

Cooling towers improve thermal efficiency but
introduce another major challenge: blowdown
management. As water evaporates during cooling,
dissolved minerals such as calcium, silica, and salts
remain behind, increasing concentration levels
within the system. If not controlled, these contam-
inants can cause scaling, corrosion, and biofouling.
To prevent operational damage, facilities periodi-
cally discharge concentrated water through a pro-
cess called blowdown. While necessary, this creates
wastewater containing high concentrations of dis-
solved solids. Managing this brine stream presents
both economic and environmental challenges.

WWwWw.aquaenergyexpo.com

Disposal costs vary depending on regulations and
location. Stricter environmental policies often
limit discharge options, pushing operators to-
ward more advanced treatment solutions. Effec-
tive brine management is therefore essential for
maintaining both operational performance and
regulatory compliance.

Advanced Water Treatment Tech-

nologies

Modern water treatment technologies are en-
abling Al data centers to reduce freshwater con-
sumption while improving cooling reliability.
Reverse osmosis (RO), filtration systems, and
advanced membrane technologies help recover
usable water from wastewater streams and reduce
blowdown volumes.

High-recovery membrane systems can extract
more clean water from challenging feed streams,
including brackish groundwater and industrial
wastewater. Pretreatment processes such as sof-
tening, biological control, and chemical dosing
help protect membranes from fouling and scaling.

Innovations in desalting and concentration
management are also improving water recovery
rates. Some facilities are moving toward near-zero
liquid discharge systems, where almost all water is
reused internally. These technologies reduce de-
pendence on municipal water supplies while min-
imizing environmental discharge.

For Al facilities, integrating advanced water
treatment is becoming a strategic necessity rather
than an optional sustainability measure.
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Alternative Water Sources for Sus-

tainable Cooling

To reduce stress on potable water supplies,
many data centers are exploring alternative wa-
ter sources. Instead of relying solely on municipal
drinking water, operators are increasingly using
reclaimed wastewater, industrial greywater, and
brackish groundwater for cooling purposes.

Recycled water offers significant sustainability
benefits by converting waste streams into valua-
ble cooling resources. However, these alternative
sources often contain higher concentrations of
dissolved solids, organics, and biological contam-
inants. This requires robust pretreatment and
monitoring systems.

Using non-potable water for cooling helps
preserve drinking water for communities while
improving circular water use. In regions facing
water scarcity, alternative sourcing may become a
requirement for future data center development.
The shift toward water reuse represents a major
step in sustainable Al infrastructure planning.

. - M

The Future of Sustainable Al Data

Centers

As Al continues to reshape global economies,
data center design must evolve beyond traditional
performance metrics. Future facilities will need to
optimize computational output, energy efficiency,
and water stewardship simultaneously. Sustaina-
bility is no longer a secondary consideration—it is
a core engineering requirement.

WWwWw.aquaenergyexpo.com

Digital monitoring systems, Al-driven predic-
tive maintenance, and smart water analytics will
help operators improve efficiency in real time.
Sensors can detect leaks, optimize cooling cycles,
and identify scaling risks before failures occur.
This data-driven approach enables more precise
resource management.

The next generation of Al data centers will like-
ly combine advanced cooling, water recycling, and
intelligent automation. Facilities that successfully
integrate these systems will be better positioned to
meet growing demand while minimizing environ-
mental impact.

Conclusion

The growth of Al presents extraordinary op-
portunities, but it also introduces significant
infrastructure challenges—particularly in water
management. As computing power increases, so
does the need for advanced cooling systems capa-
ble of handling extreme thermal loads efficient-
ly. Water has emerged as one of the most valua-
ble resources in this equation.

Sustainable AI development depends on bal-
ancing innovation with responsible resource
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The Digital Transj_’;'@rmz:'{"f jon

of Water: Utilities: DFri)

igital transformation is rapidly reshap-

ing the global water industry, enabling

utilities to operate more efficiently, re-
duce operational costs, strengthen resilience, and
achieve ambitious sustainability goals.

From artificial intelligence and predictive ana-
lytics to cloud computing and cybersecurity, digi-
tal technologies are revolutionizing every aspect of
water and wastewater operations. Organizations
that embrace these innovations are positioning
themselves at the forefront of the next generation
of smart water infrastructure.

Energy Optimization: Driving
Efficiency and Sustainability

Energy consumption represents one of the larg-
est operating expenses for water and wastewater
facilities worldwide. Today, digital technologies
are transforming how utilities manage energy per-
formance and operational efficiency.

Advanced monitoring systems, intelligent pro-
cess control, and Al-driven optimization enable
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operators to maximize pump and treatment per-
formance while significantly reducing electricity
consumption. The result is a powerful combina-
tion of lower operating costs, enhanced opera-
tional efficiency, reduced carbon emissions, and
improved environmental sustainability.

Intelligent Leak Detection: Pro-
tecting Every Drop

Non-revenue water remains one of the most
significant challenges facing water utilities world-
wide. Fortunately, intelligent technologies are
changing how operators identify and manage wa-
ter losses.

Smart acoustic sensors, real-time pressure mon-
itoring systems, and Al-powered analytics enable
utilities to detect leaks at an early stage, minimiz-
ing water losses, reducing maintenance costs, and
improving overall distribution network perfor-
mance. In an increasingly water-stressed world,
protecting every drop has become both an opera-
tional and environmental priority.
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Cloud Computing: Enabling
Smarter Decision-Making

Cloud-based platforms have transformed op-
erational management by providing secure, re-
al-time access to critical information from virtual-
ly anywhere. Operators & management teams can
monitor multiple facilities simultaneously, ana-
lyze performance indicators, generate operation-
al reports & collaborate more effectively across
organizations. This increased visibility and acces-
sibility enable faster, smarter & more informed
decision-making while improving operational ef-
ficiency throughout the entire water value chain.

Cybersecurity: Safeguarding
Critical Water Infrastructure

As digital technologies become increasingly in-
tegrated into water operations, cybersecurity has
evolved into a strategic priority for utilities world-
wide. Modern water organizations are investing in
secure communication protocols, encrypted data
transmission, identity & access management sys-
tems & continuous network monitoring to pro-
tect critical infrastructure from emerging cyber
threats. A secure digital environment not only safe-
guards operational continuity but also strength-
ens long-term resilience & protects valuable assets.
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Case Study |

Taweelah Reverse Osmosis Plant:
A Global Benchmark for Digital
Water Infrastructure

The Taweelah Reverse Osmosis Plant in the
United Arab Emirates is one of the world’s larg-
est seawater reverse osmosis facilities and repre-
sents a leading example of digital transformation
in the water sector. The facility incorporates ad-
vanced SCADA systems, real-time monitoring
platforms, predictive maintenance technologies,
intelligent asset management solutions, and con-
tinuous operational analytics to optimize every
stage of the desalination process.

These advanced digital capabilities have en-
abled significant improvements in energy effi-
ciency, reduced unplanned downtime, enhanced
asset reliability, and consistently high water qual-
ity performance while supporting one of the re-
gion’s largest potable water production capaci-
ties. The Taweelah project clearly demonstrates
that strategic investment in digital technologies
delivers measurable operational improvements
while strengthening sustainability, resilience, and
long-term performance.
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Building Digital Capabilities for
Long-Term Success

Technology alone cannot deliver successful dig-
ital transformation. Long-term success depends on
skilled professionals who can effectively interpret
operational data, leverage intelligent technologies,
and continuously optimize plant performance.

Developing digital competencies, investing in

-~ = workforce capabilities, and fostering a culture of
innovation remain essential for maximizing the
value of modern technologies and ensuring sus-
1 tainable operational excellence.

The Future of Water Starts Now

The future of water management will be de-
fined by intelligent infrastructure, predictive ana-
lytics, automation, artificial intelligence, and fully
connected operational ecosystems.

Organizations that invest in digital transfor- |
mation today will be best positioned to improve
efficiency, reduce operating costs, strengthen resil-
ience, and achieve ambitious sustainability objec-
tives. Digital transformation is no longer a vision
for the future it is the foundation upon which the
next generation of smart, efficient, resilient, and
sustainable water utilities is being built.
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Shell completes sale of Jiffy Lube International and Premium Velocity Auto

to Monomoy Capital Partners

Shell’s Pennzoil Quaker State Company has finalized
the $1.3 billion sale of Jiffy Lube International and Pre-
mium Velocity Auto (PVA) to Monomoy Capital Part-
ners. The deal transfers the Jiffy Lube brand, its network
of over 2,000 franchised and company-owned service
centers in the U.S,, plus Canadian licensees, along with
PVA’s 360 locations across 20 states. Shell will retain its
core lubricant brands—Pennzoil, Quaker State, Rotel-
la—and continue manufacturing, marketing, and dis-
tribution in the U.S. and Canada. A long-term supply
agreement with Monomoy ensures continuity, while
the divestment supports Shell’s strategy of focusing on
core assets.

Renewables: TotalEnergies Divests its Distributed Solar Generation Activities

in Europe

TotalEnergies has completed the sale of its 170 MW
distributed solar portfolio, primarily rooftop installa-
tions across France, Belgium, the Netherlands, Spain,
Portugal, the UK, and Luxembourg, to Amarenco and
AMPYR Distributed Energy. The move aligns with
the company’s strategy to focus on large utility-scale
solar and wind projects, where economies of scale of-
fer greater efficiency and profitability. Amarenco and
AMPYR will continue operating the assets, ensuring
uninterrupted service for customers. The divestment
will not slow TotalEnergies’ renewable expansion, as
the company added 8 GW of renewable capacity over
the past year, reaching 35 GW by March 2026, with a
target of more than 75 GW by 2030.

SunPower Closes $10 Million Share Exchange

SunPower Inc. has completed its stock exchange of-
fer, replacing $10 million in cash interest payments
due on its Convertible Notes with company stock for
nearly all eligible investors. CEO T.J. Rodgers thanked
shareholders for their strong support, noting that all
but one investor accepted the exchange, reflecting con-
fidence in the company despite its current share price.
Rodgers also stated that the second quarter of 2026
likely marked the low point for both SunPower and the
U.S. residential solar industry. With cost-cutting mea-
sures, improved financial flexibility, a record project
backlog, and expectations of strong growth, SunPow-
er anticipates a stronger performance in the coming
quarters.
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Iberdrola Becomes the World’s First Electricity Company Certified for Its
Management of Psychological and Emotional Wellbeing

Iberdrola has become the world’s first electricity
company to receive ISO 45003 certification, the inter-
national standard for managing psychological health
and safety in the workplace. Awarded by LRQA after
an independent audit, the certification recognizes Iber-
drola’s structured approach to promoting mental well-
being alongside physical safety. Complementing ISO er ro a
45001, the standard addresses areas such as stress man-
agement, workload, organizational culture, and work-
life balance. The achievement reflects the company’s
commitment to employee health, safety, and wellbeing
through internationally recognized best practices. It
also reinforces Iberdrola’s leadership in responsible peo-
ple management and aligns with its occupational health
and sustainable human capital policies.

Turkey Nears 12-month Deal to Keep Iraqg-Turkey Crude Qil Pipeline Flowing
Uninterrupted

Turkey and Iraq are close to signing a 12-month ex-
tension agreement to ensure uninterrupted operation of
the Iraq-Tirkiye Crude Oil Pipeline, according to Tur-
key’s Energy and Natural Resources Minister Alparslan
Bayraktar. The pipeline, which transports Iraqi crude
oil to the Mediterranean port of Ceyhan, is currently
governed by a 1973 agreement set to expire on July 27,
2026. During talks in Baghdad with Iraqi Oil Minis-
ter Basim Mohammed Khudair, both sides discussed
expanding oil and natural gas cooperation. Turkey
emphasized strengthening existing infrastructure and
integrating the pipeline into the broader Development
Road Project as a regional energy corridor.

UK Power Networks Ranks in UK Top 10 for Customer Service

UK Power Networks, which supplies electricity to ‘
8.5 million homes and businesses across London, the kstomer and Commpunity Support Team
East, and the South East, has been ranked the UK’s
top utility in the July 2026 UK Customer Satisfaction
Index (UKCSI). Scoring 84.4 out of 100, the company
achieved its eighth utilities-sector lead and ranked 10th
overall among UK organizations. It performed strongly
in ethics, customer support, and complaint handling.
The recognition reflects its focus on customer care, reli-
ability, and support for vulnerable customers. UK Pow-
er Networks’ continued success highlights its organiza-
tion-wide commitment to improving services, earning
it multiple industry awards and recognition as Utility
of the Year.
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International Energy Storage & Battery Conference & Exhibition

Date: From 9 to 11 October 2026
Location: Shanghai World Expo Exhibition
and Convention Center

Council (Preparatory), New Energy Industry Association
for Asia and the Pacific, European Association of Ener-
gy Storage Trade, China Electric Power Construction
Association, Shanghai Federation of Industrial Econom-
ics, Shanghai New Energy Industry Association, and the
SNEC PV, Storage & Hydrogen Energy Alliance, the SNEC ]
ES+ 13th (2026) International Energy Storage & Battery
Conference & Exhibition (abbreviated as “2026 SNEC ES+
Exhibition”) will be grandly held.

Website: energystorageexpo.org

Battery Asset Management Summit Europe 2026

Date: 2 & 3 December 2026
Location: Hotel nhow Roma, Italy

Europe saw unprecedented growth in energy storage last
year, with a record-breaking 12GW installed, and Battery
Energy Storage Systems (BESS) continued to dominate this
expansion. What continued to set this summit apart was
the strength of its community. Through technical work-
shops & structured networking, stakeholders came togeth-
er not only to learn but also to work through the real op-
erational challenges shaping Europe’s storage landscape.

Website: batteryeurope.solarenergyevents.com
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