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& Increasing risk of war
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In an emergency situation, access to drinkable water
is crucial in the first 72h
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Solution Beneficiaries v

Panic and hoarding
of essential goods

A DISASTER-READY WATER STORAGE SYSTEM ENABLES USERS TO
MAINTAIN ACCESS TO SAFE WATER WHEN THE PUBLIC NETWORK FAILS

- Everyone benefits
High-risk population groups: from the panic free

* Elderly individuals o and equal distribution
e People with reduced mobility

e Residents in high-density urban areas of water
e Tourists and temporary workers
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Our Solution

TECHNICAL SCHEMATIC: 1000L IBC CONTAINER - WIRE-FRAME VIEW

\ METAL CAGE FRAME
fie L

1000L LDPE TANK ==
(WIRE-FRAME) 22

Modular and automated point-to-point storage and distribution
network for drinking water in disasters

Permanently monitored through a web portal with variable
permissions and access levels

Can be activated as an exceptional measure or for general
access in developing contexts

Can be used by individuals independently (self-service)

WOODEN

DISCHARGE PALLET BASE

SPIGOT & VALVE

CASTOR WHEEL

o Wi Sy 1> Scientific Advisor: Jodo Nuno Silva (INESC-ID)
enLAB’ Supervisor: Duarte Mesquita (IST)
il Mentor: Jodo Rodrigues (PhD Candidate, Inesc-ID)

4 7
p

| a

ﬂ i | )
[

|

{ L

J —————— y '/7

LAIST
LABORATORIO
UE-ANALISES DO-IST
TECMICD LISBEOA



Stages of Operation

1.Strategic installation of modules 1.Immediate availability in critical
2.Integration into the municipal water time
network 2.Monitor water level
3.Monitoring: 3.Control access and limits
a.water level 4.Ensure system resilience, even in

b.water quality case of power and
4.Define maintenance protocols telecommunications failure
5.Inter-module communication and with 5.Modularity and transport to the
the database under normal conditions most affected areas
6.Real-time website for normal
conditions
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Competitors & Previous Work

Japan - Seismic Resilience & Decentralization:

Decentralized storage networks operate by distributing data across multiple small reservoirs located near users, rather
than depending on a single central system. Seismic-resistant infrastructure is designed so that tanks and pipelines can
withstand earthquakes, ensuring that essential systems remain operational even during significant seismic events.

UNITED KINGDOM - HUMANITARIAN MOBILITY (FASTANK)

Rapid-deploy modular tanks designed for quick assembly, allowing a single person to set them up in minutes without the
need for tools.

China - Redundancy Engineering (Center Enamel)

Bolted steel tanks with enamel coating, highly resistant to corrosion and seismic shocks, that can be quickly assembled to
replace sabotaged or compromised water treatment plants.
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Competitors & Previous Work

Karcher Futuretech - Mobile Water Supply

Offers mobile water treatment systems for disaster relief and remote operations. Provides complete solutions including
raw water tanks, drinking water storage, and distribution stations. Designed for rapid deployment and independent
operation from municipal grids.

PURIBEC - CONTAINERIZED WATER TREATMENT PLANT

Containerized water treatment plants integrating pumping, filtration, and storage within one or multiple ISO containers.
Suitable for emergency response, remote communities, and industrial applications.

Applied Membranes (AMI) - Disaster & Mobile Water Systems

Markets containerized and trailer-mounted emergency water systems capable of treating fresh, brackish, or seawater into
potable water. Portable, air-transportable options available, including solar-powered configurations.
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Competitors & Previous Work

Husky Portable Containment - Pillow Tanks

Portable potable-water bladder tanks used for temporary drinking water storage in disaster and humanitarian contexts.
Serves as storage component for deployable purification systems.

READY CONTAINMENT - BLADDER TANKS

Provides potable and non-potable water pillow tanks for disaster relief, temporary storage, and container-conversion
bladder solutions. Designed for rapid deployment and flexible capacity needs.

Aqua Control (Ireland) - Mobile / Off-Grid Purification

Compact mobile water purification systems for humanitarian and emergency use. Can operate via mains power,
generator, or fully off-grid solar. Designed for rapid rollout by land, sea, or air.
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Competitors & Previous Work

Solar Water Solutions - Containerized Solar RO

Containerized solar-powered reverse osmosis units for fresh or brackish water treatment. Example deployment shows
self-reliant system (0.5 m3/h capacity, 0.75 kW power demand) suitable for disaster response.

ROYAL EIJKELKAMP - OFF-GRID WATER

Mobile drinkable-water systems for disaster relief and remote operations. Plug-and-play systems with capacities up to 3
m3/h (WaterMiracle) and 20 m3/h (HydroNext).

Watergen - Atmospheric Water Generators

Produces drinking water directly from atmospheric humidity. Does not require connection to a water source, but depends
on temperature, humidity, and electrical power.
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High-level system diagram
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Communication Architecture

Normalcy Disaster
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Transactional and low-level UML diagrams
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Orbis Dispensing and Auth Flow

User Node Gateway Cloud | | Other Gateways
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AUTH_REQUEST(user id) -
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Share token usage -
. Online: centralized ledger, precise balance tracking B
Offline: token-based system reduces
sync complexity over LoRa
U;.gr Node Gateway Cloud | | Other Gateways

Scientific Advisor: Jodo Nuno Silva (INESC-ID)
Supervisor: Duarte Mesquita (IST)
Mentor: Joao Rodrigues (PhD Candidate, Inesc-1D)




0

LAIST
LABORATOF

TECNICD L15BOA

L |LJ

OE-ANALISES DO-IST

Monitoring System Operational

1ep)

O |99
—

Achieved results

Tank monitoring and
sensor based status
tracking successfully
implemented

Communication Validated
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Data exchange between
modules, nodes and
platform working

S
V.

Authentication System Operational

User identification and
controlled access to water
distribution working

WebApp Map available

A website with map-based
visualization available for
system monitoring

Core system functionalities validated at prototype level

B OpenLAB
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Estimated Project Cost U

Annual Operating Costs

Initial Deployment (CAPEX
ploy ( ) (OPEX)

Replacement materials and consumables for the
physical system.

e Water Storage Modules ==

e Sensors, loT and Control electronics Hosting, dashboard updates, backups

cybersecurity and data management

=t

e Civil works and Installation

e Communication & Monitoring infrastructure

(based on researched project-grade components and realistic municipal deployment needs)
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Team Contribution

Matilde Silva Tomas Ribeiro Carolina Joao

Implemented and tested the tank monitoring and power Interactive 3D tank model development for website .
Hardware subsystem documentation

system integration
Dimensioned the deployment scale (with help from Protecdo Implemented and tested communcation with tank : L
o L Sensor architecture definition
Civil) monitoring

Website Ul redesign: login page and main page

Estimated the project and prototype budget improvements

Energy architecture dimensioning

Attended firefighter field interview for requirements

: Components Selection
gathering

Project architecture definition

Final PitchDeck Co-created the promotional video and poster Bill of Materials
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Team Contribution

Francisco Caravana

Margarida Sebastiao

Tiago Carvalho

Handled company outreach and scheduled all project
meetings

Authentication System

Attended all company meetings, writing minutes and
iteratively improving the presentation

Co-created the promotional video

Prepared and developed project presentations for company
meetings
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Implemented and tested the tank monitoring and
power system

Handled company outreach and scheduled all project
meetings

Dimensioned the deployment scale (with help from
Protecao Civil)

Co-created the promotional video

Project architecture definition

B OpenLAB

Software engineering and technical architecture
research

Worked on implementing the Django database and models
for the web-server

Implemented the remote mapping platform

Preliminary firmware proof-of concept on arduino

Helped facilitate the partnership with INESC-ID
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Important links

VIDEO LANDING PAGE
Watch the project Visit the project
presentation video landing page

B OpenLAB

@

BLOG

Read the updates
about the project
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