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Why we need to consider sustainable
supply ?
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During the 19th century, England
experienced dramatic industrialization
that was largely driven by co&burning
plants, the pollution from which

would eventually be deposited on tree

trunks:
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Towards sustainability in water distribution networks

1. At a glance

Urban water cycle and sustainability
The world is continually looking for ways to improve the way water is used for energy.
As population grows, so do the need for natural resources and, in turn, energy needs.

Energy and water are part of the same reality in the urban water cycle.
We cannot forget the use of technologies for clean energy production, energy recovery
instead of dissipation, pumping station reprogramming, and hybrid systems.

We also cannot forget the implications for water and energy supply.
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2. Urban Water cycle and sustainability

Let's recall the definition of sustainability "ensuring the needs of the present without
compromisinghe needsof the future."

Water and energyhavea very closerelationshipin terms of sustainabilityin the urban water
cycle

Thewater cycleis altered by the action of technologyservingsociety,alwaysmaintainingour
commitmentsto future generations
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2. Urban Water Cycle and Sustainability

From the line

.
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Caption- Treatment- Storing - Distribution - Use - Drainage Depuration spill
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2. Urban Water Cycle
and Sustainability

To the circle

i Distribution
Drainage
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Costrecovering

Energyaudit

Infrastructures
renovation
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Sustainability
evaluation
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3. Where can we improve ?

Aspectos
econdmicos

Sustainable development of
distribution systems must meet
current needs without
compromising future capabilities.

Aspectos
sociales

Aspectos ambientales



What canwe do?
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4. What can we do?
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4. What can we do?

1) Buy only what you need; anything unnecessary, even if it costs
just a cent, is expensive.

We can size networks according to an optimal energy design:
OPTIMIZE
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Optimization

Networkdesignoptimization supplygrowth forecasts improvinghydraulicefficiency

Pumpingstation optimization energyanalysisimprovingenergyefficiency

Water treatment processoptimizatiort improvingoverallefficiency

Maintenanceand assetmanagemenprocessoptimization improvingeconomicefficiency
Supplypressureoptimizationfor leakcontrol (andpathogenintrusion): improvingvolumetricefficiency

Generaloptimizationtechniques improvingsocialefficiency
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4. What can we do?

ii) Divide and conquer.

We can sectorize networks in the optimal way based on
supply criteria so that we always have the best solutions
in terms of pressure and flolBECTORIZATION
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Sectorization

According to supply levels
According to intermediate reservoirs
According to network meshing
According to pumping stations
According taechlorinationneeds
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4. What can we do?

i) What it is not measured, it does not exist

We canmeasuremany magnitudes: pressure, flow, qualifONITORING
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MONITORING

- In the water treatment plants: pressure, flow, quality parameters

- In the pressure patterns along the day

- In the flowbehaviour leackageand pathogen intrusion contro.

- In the spills
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4. What can we do?
Iv) Always look for the least bad solution

We can go further, proposing energy optimization strategies, for example through-micro
hydraulic machinery in networks: enerfe COVERY
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HydraulicMicromachinery: Turbine®r Pumps Working as Turbines?

The turbine always allows energy recovery based on its operating curve: Big.such small
turbines available?Are their operating curves known for design€it costeffective to
purchase this machinery from grid€?an it be easily regulated?
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Hydraulic Micromachinery: Turbines or Pumps Working as Turbines?

A pump operating as a turbine can meet theeed.Dugo its
availability Due to its cost and Due to its versatility. But... With what

efficiency? 150
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Micro hydraulic machinery
Turbines or pumps working as turbines (PATSs)?
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Where?

Q(); H.(t)
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Improvingeficiency

Energyaudit

Energybalancce

y

Flow andpressure

Maximizingrecovered
energy
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4. \What can we do?

v) Do not use the future generations resourREUSE

Using renewable energy in the maximum pumping stations

AT ER

UNIVERSITAT
POLITECNICA
DE VALENCIA



departamento de ingenieria

Towards sustainability in water distribution networks

Solar pumping stations
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4. What can we do?

vi) Have a plan: Better a bad model than no model

Maximizingcontrol of leakages, transients and non desired actidi§s ITALIZATION the
best friend:digital twins










Modelling:

Model openth Digital Twin
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With Artificial Intelligence

With rich data we will have precise decisions




