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Five Star Spinning Hotel Generates its Own Power (sustainable Hotel), The Coast of 

Qatar

u Eco floating Hotel by HayriAtak Architectural Design Studio (HAADS)

u It is 5 star hotel, has 35000 sq. meter, 152 rooms

u The vortex shape of the roof in the central section of the circular hotel would be used to collect rainwater

u The hotel spins over 24 hours, each guest would have a different view from their private balcony  

u Using slowly spinning system to generate electricity, 

u Below water, the current would be harnessed with a tidal energy system as the hotel rotates so as to also 

produce power. 

u The hotel's solar panels and wind turbines would also help provide the space with renewable energy.

u Clean water would be gathered by purifying seawater, and wastewater would be treated so as not to harm 

the environment.  
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Ç 75% of our brain is water

Ç 83% of our blood is water

Ç 65% to 75% of our body is made up of water

Ç The overall water on planet has remained the same for the last two 

billion years.

Ç Over 90% of the worldôs fresh water is located in Antarctica.
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Ç

Ç 450 million people in 29 developing countries face water shortage 

problems.

Ç 2.3 billion people do not adequate sanitation.

Ç 1.4 billion people across the world lack access to safe water. 

Ç 4000 children die everyday due to water borne diseases.
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Ç 7 million people die yearly from diseases linked to water.

Ç Half of the worldôs rivers and lakes are critically polluted.

(Source from the World Water Commission for the 21st Century)
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Exhortation of World Bank

u According to The World Bank, the global population is growing fast, and estimates show that 

with current practices, the world will face a 40% shortfall between forecast demand and 

available supply of water by 2030. 

u To strengthen water security, we need to invest in information management systems for 

resource monitoring in order to better allocate, regulate, and conserve water. 

u Get in touch with us to help you monitor and manage your water.

Introduction
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Ç Salt water oceans and seas hold 97% of the surface water.

Ç 2.4 % are found in the glaciers and polar ice caps.

Ç Leaving 0.6% for surface waters such as rivers & lakes.

Ç It is a known fact that a person can survive a month without food, but 

only about a week without water. Dehydration sets in.

Ç Climate change will have an impact on water resources- the behaviour

of the river run offs and precipitation intensity ïdrought and decreased 

rainfall, increase in sea levels (saline intrusion).

Ç Water will become a scarce commodity in the future if its management 

is not properly controlled and secured.

Ç Water moves around the earth in a water cycle. Global climate may  

alter the hydrological water cycle.
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Overview about Water 4.0

1. Water 4.0 technology used in developed countries

2. Water 4.0 book written by David Sedlak

Content
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1. Water 4.0 technology used in developed countries

Water 4.0 is a latest technology which is specially designed to get fruitful

results for a water supply system using the digital technology called

Industrial 4.0 in water management. (BC312 first aqueduct,3rd centuryAD- 226

aqueductin RomanEmpire, 1804, 1829world first slowsandfiltration system)

Water 4.0 is a conceptthat refersto the integrationof advanceddigital technologies

into water managementsystems. This includesa range of innovative technologies

that help to improve water efficiency,cost effective, reduce waste, and optimize

water treatment processes. Herearesomeexamplesof Water4.0 technologies: 10



1. Water 4.0 technology used in developed countries

u AI ( Artificial Intelligence)

u Machine Learning

u IoT ( Internet of Things)

u Cloud computing

u Sensors

u Data Analytics

u Augmented Reality (AR) and Robotics

u Blockchain Technologies

u Remote sensing

It comprises the following technologies
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1. Water 4.0 technology used in developed countries

Industrial 4.0 and Water 4.0
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Artificial intelligence (AI)

u Artificial intelligence(AI) is the core and well-known branchof computer sciencethat deals
with building smart systemsand resolvesproblemsin a manner comparableto the human
intelligencesystem. Theprimarymotive of AI applicationsto a systemis to enhancecomputer
functionsthat arerelevantto humanknowledge,suchaslearning,problemssolving,reasoning
and perception. AI is a fast-growing field and havingreal-world applicationsin diversefields
suchashealthcare,smart citiesand transportation,e-commerce,finance,andacademia. AI is
further classifiedinto machinelearning,deep learningand data analytics. Thesetechniques
are mainly usedfor intelligent decision-making,blockchain,cloud computing,the internet of
things(IoT)and the fourth industrialrevolution (Industry4.0). AI is boomingmainlydue to its
uniquefeaturesto learn and adapta systembasedon historicaldata and to makea decision.
AI'ssignificanceis risingincessantlywith time due to the integrationof AI-basedsystemswith
intelligence,adaptabilityandintentionality in their proposedalgorithms.

u AI technologiescanbe usedto analyzelargedatasetsandpredictwater demand,identify leaks
and other issues,and optimize water treatment processes. This can help to reduce costs,
improve efficiency,and ensurethe consistentdeliveryof high-quality water. For example,AI
algorithmscan analyzehistoricaldata on water usagepatterns,weather patterns,and other
factorsto predict future water demand. AI canalsobe usedto analyzereal-time data from IoT
sensorsto identify issues,suchas leaksor changesin water quality, and automaticallyadjust
water treatment processesto ensureconsistentwater quality.
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What is and where does AI go?

u Eventually, AI will monitor the entire human body and point out areas of 

weakness.

u In order for humans to live longer, AI will study the entire human body and 

develop preventive and curative technologies.
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https://youtu.be/ruKJCiAOmfg
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× Machine learning (ML) can do everything from analyzingX-rays to predicting stock market prices to recommendingbinge-

worthy televisionshowswith sucha wide rangeof applications.

× In simpleterms, a machinelearningalgorithmis like a recipethat allowscomputersto learn and makepredictionsfrom data.

Insteadof explicitly telling the computer what to do, we provide it with a largeamount of data and let it discoverpatterns,

relationships,andinsightson its own.

× At the core of machinelearningare algorithms,which are trained to becomethe machinelearning modelsusedto power

someof the most impactful innovationsin the world today.

× you'll learn about 10 of the most popular machinelearningalgorithmsthat you'll want to know, and explore the different

learningstylesusedto turn machinelearningalgorithmsinto functioningmachinelearningmodels.

× ML algorithmscan be used to train models that can accuratelypredict water quality, detect anomalies,and optimize water

treatment processes. . MLcanalsobe usedto automateroutine tasks,suchasdataentry, analysis,andreporting. Forexample,

ML algorithmscananalyzedata on water quality and identify patterns that may indicatechangesin water quality. ML canalso

be used to optimize water treatment processesby analyzingdata on the performanceof different treatment methodsand

identifyingthe mosteffectiveapproachfor a givensetof conditions.

× RandomForest,Artificial NeuralNetwork,andSupportVectorMachineModelsfor HoneyClassification

Machine Learning (Algorithms)
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Machine Learning Classification in Water Quality Monitoring
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Support Vector Machine, Random 
Forest, Artificial Neural Network,
Self Organizing Map, Decision Trees, 
Soft Sensor, Principal Component 
Analysis, Extreme Gradient Boosting,



u The Internet of things (IoT) describes the network of physical objects (or

groups of such objects) ðñthingsòðthat are embedded with sensors,

processing ability, software and other technologies for the purpose of

connecting and exchanging data with other devices and systems over

the Internet or other communications networks.

u Internet of Things (IoT): IoT sensors are being used to monitor and

control water systems in real-time . These sensorscan provide data on

water quality, flow rates, pressure, and temperature, which can help

to identify potential issues and optimize system performance. For

example, IoT sensorscan detect leaks or changesin water quality, and

automatically adjust water treatment processes to ensure consistent

water quality.

Internet of Thing

19

https://en.wikipedia.org/wiki/Sensor
https://en.wikipedia.org/wiki/Software
https://en.wikipedia.org/wiki/Internet


Energy Management
In the water sector, energy is often 
the highest operational expense for a 
utility. Treatment processes require 
enormous amounts of power, and 
facilities are under pressure to 
improve how they approach energy 
management. Digital WaterΩs 
solutions allow customers to 
optimize power usage through load 
aggregation, provide realtime
visibility of electricity demand for 
sub-metered components, and 
empower operators to load-
shed/shift/shape during high 
demand periods.

We can check real time 
condition of system and if it is 
not a normal situation will know 
immediately.
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Ampere will increase due to Motor, Pump misalignment and wearing by friction

Production cost per 1unit water 
depends on power consumption.



Coffee Break
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Sensors

u A sensor is a device that produces an output signal for the purpose of sensing a physical 

phenomenon.

u In the broadest definition, a sensor is a device, module, machine, or subsystem that 

detects events or changes in its environment and sends the information to other 

electronics, frequently a computer processor. Sensors are always used with other 

electronics.
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Sensors

u These are the types of sensors most commonly used to measure water quality in wastewater treatment.

Å pH sensors

Å Measure how acidic or alkaline water is

Å Oxidation -reduction potential (ORP) sensors

Å Measure the ability to oxidize or reduce a substance

Å Turbidity sensors

Å Measure water clarity

Å Total suspended solids (TSS) sensors

Å Measure the amount of silt, sediment, and substances suspended in water

Å Dissolved oxygen (DO) sensors

Å Measure oxygen levels dissolved in water

Å Chemical oxygen demand (COD) sensors

Å Measure oxygen levels in water for use in chemical treatment reactions

Å Biological oxygen demand (BOD) sensors

Å Measure oxygen levels in water for use by bacteria in treatment processes

Å Temperature Sensor, Vibration Sensor, Flow Sensor, Pressure Sensor, Level Sensor
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Cloud Computing

u Cloud computing is the delivery of computing servicesñincluding servers,

storage, databases,networking, software, analytics, and intelligenceñover the

internet (òthecloudó)to offer faster innovation, flexible resources, and

economies of scale. You typically pay only for cloud servicesyou use, helping

you lower your operating costs, run your infrastructure more efficiently, and

scaleas your businessneeds change.

u There are three different ways to deploy cloud services: on a public cloud,

private cloud, or hybrid cloud. Learn more about public, private, and hybrid

clouds.
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https://azure.microsoft.com/en-us/resources/cloud-computing-dictionary/what-are-private-public-hybrid-clouds/


u Big Data Analytics: Big data analytics can be used to analyze large

datasets to identify trends, patterns, and insights that can inform

water management decisions. This includes data on water usage,

quality, and distribution . For example, big data analytics can be

used to identify areas with high water usage and target

conservation efforts in those areas. It can also be used to identify

patterns in water quality that may indicate issues with the water

supply.

Big Data Analytics
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u Augmented Reality (AR): AR technologies can be used to provide real-time

information on water systems, including visualizations of water flow,

pressure, and quality. This can help to identify issues and optimize system

performance. For example, AR can be used to visualize the flow of water

through pipes and identify areas where there may be blockages or leaks. AR

can also be used to provide real-time information on water quality and

treatment processes.

u Robotics: Robotics technologies can be used to automate routine tasks, such

as cleaning and maintenance, and to inspect water systems for potential

issues. This can help to reduce costs and improve efficiency . For example,

robots can be used to clean and maintain water treatment equipment,

reducing the need for manual labor. Robots can also be used to inspect pipes

and identify areas where there may be blockages or leaks.

Augmented Reality (AR) and Robotics:
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u Blockchain: Blockchain technologies can be used to provide secure,

transparent, and tamper -proof records of water usage and transactions.

This can help to ensure the fair and efficient distribution of water

resources. For example, blockchain can be used to track water usage

and ensure that water is distributed fairly and efficiently . It can also be

used to create a transparent and auditable record of water transactions,

ensuring that water resources are used effectively and responsibly.

Blockchain Technologies
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Differences between Human and technology

Water quality monitoring and 

testing by human

u Turbidity test

u Jar test (30 Minute)

u Spectrophotometer (150ÁC-30Minute)

u Hand held tester

u Laboratory equipment

Water quality monitoring and testing 

by using technology

u Sensors

u Data analyze and transmit

u IoT

u Machine learning

u AI
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Difference between 4G and 5G which affected water quality sensing process

Speed
Speed is one of the most highly 
anticipated elements of the next 
generation network.
5G is expected to be nearly 100 times 
faster than 4G. With speeds like that, 
you coulddownload a two-hour film in 
fewer than 10 seconds, a task that takes 
about seven minutes on 4G (no more 
panicking while trying to download 
your in-flight entertainment on the 
tarmac before the plane takes off).
Rapid speeds have obvious consumer 
applications, including movie streaming 
and app downloads, but theyΩll also be 
important in many other 
settings.Manufacturing expertstalk 
about the possibility of putting video 
cameras throughout a factory, and very 
quickly gathering and analyzing massive 
amounts of footage to monitor product 
quality in real-time.

Capacity

²ŜΩǾŜ ŀƭƭ ŜȄǇŜǊƛŜƴŎŜŘ ǘƘŀǘ ŦǊǳǎǘǊŀǘƛƴƎ 
ƳƻƳŜƴǘ ǿƘŜƴ ȅƻǳΩǊŜ ƛƴ ŀ ǊŜƭŀǘƛǾŜƭȅ 
small area with a bunch of people τa 
concert, sports stadium or the airport 
during holiday travel season τand you 
ǎŜŜ ǘƘŜ άǎǇƛƴƴƛƴƎ ǿƘŜŜƭ ƻŦ ŘŜŀǘƘέ ǿƘƛƭŜ 
trying to open a webpage or play an 
Instagram video.

Too many devices trying to use the 
network in one place can cause 
congestion. The network infrastructure 
Ƨǳǎǘ ŎŀƴΩǘ ŎƻǇŜ ǿƛǘƘ Ƴŀǎǎ ƴǳƳōŜǊǎ ƻŦ 
devices, leading to slower data speeds 
and longer lag time for downloads.

5G is expected to solve that issue τand 
then some. The next generation network 
is expected to have significantly more 
capacity than 4G.

Latency
A small but significant difference exists 
between speed and latency, which is the time 
it takes for devices to communicate with each 
ƻǘƘŜǊ ƻǊ ǿƛǘƘ ǘƘŜ ǎŜǊǾŜǊ ǘƘŀǘΩǎ ǎŜƴŘƛƴƎ ǘƘŜƳ 
information.

Speed is the amount of time it takes for your 
phone to download the contents of a 
webpage. Latency is the time between when 
ȅƻǳ ǎŜƴŘ ŀ ǘŜȄǘ ǘƻ ŀ ŦǊƛŜƴŘΩǎ ǇƘƻƴŜ ŀƴŘ ǿƘŜƴ 
their phone registers that it has received a 
new message.

Although latency is measured in milliseconds, 
all those milliseconds add up when sending 
and receiving huge packets of information for 
something as complex as video τor self-
driving car data.
Latency is already low with 4G, but 5G will 
make it virtually zero.
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https://www.cnn.com/2019/08/09/tech/5g-review/index.html
https://www.cnn.com/2019/10/28/tech/verizon-corning-5g-factory/index.html


Drop seeds via drone

AI Robot assisted welding
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Water Quality Monitoring and Water Treatment System By using SCADA Automation

Lamella Clarifier Rapid Sand Filtration with Auto Backwash System
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ĉ.Ćď Renewable Energy(Solar/Wind Power)âúóüõßÔÈþÉØÉþØÎþüÙÎð

World Largest Wind Turbine

China State Shipping Building 

Corporationð18 MW

More than 20000 Homes

80000 Megawatt/ year

260 Meter Ø, 118 M long Blade

25 Yrs Lifespan, 1.6 Million Ton Co2

46000 SqMSwept Area

World Largest Solar Power Plant

ACWA + Badeel (Saudi Arabia)ð2060 MW

Net-Zero Carbon emissions target for 2060 
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ĉ.Ĉď District Metered Areas (DMAs)õßĀÚØǳþõáÝǮ ØÎþüÙÎð
İƬȻĪſƗžĪƑƮǆƖńƖľƮƖņžĪĭưƮ Pressure Reducing Valve ȱȸĭƭưDistrict Meter ĹľưįĭưĺƑƮľƬȻ
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Water Meter (Accuracy)

34Data supplier ςiPERLmeasuring device
represents a new dimension in water measurement

enabling a precise reading from the
nominal size Q3 4 and above with a
starting value of as little as one litre per
hour. Both the construction and the
contact-free measuring technology also
have a positive effect on pressure
management,as Martin Grügerconfirms,
άAt some points of our network, the
pressureis low and we appreciatebeing
able to minimize the pressure loss with
iPERL. This also contributes to cost and
energyefficiency.έ



Prepaid Water Meter System

Å PrepaidõßÝòÔðÔÙþÊÈþåâúóüĀÙǱĀÅÈþüĀÚÈûþ ßßĂñǍñóÈþõâð åÄÿñǱüõÄÿüËôüÝÿðü

Å ƖńłƓĹƑƖŁƖĹƑĭưƮĪƬńĽưłƓĹƑĿĹưĮńƑłŅƒȻŇĳƭưƆžľĭưƆƒłưȷȸĭưłȸȶƬȻƮŇƒȻƭƖŁŇſƑƮƖńƑĩưƖįƑĭưĮńƑłŅƒȻŇĳƭưƆĹſĩư

ƆĪŽƒĽưĩȻĽưŇĩưŇƑžĪĭưƮǃņĽưĺłưƮĮńƒĹưŇĩưŇƑžĪĭưƮǃƆŅȻľưłȶ̨ľưžĪĭưƮ

Å ƖńłƓĹƑĮĪńĭưǅŃȼĽĮưŅĩưĩŽĽưƆǯłƗƖĿƑưžľƖĽŇĳƭưƆĹſĩưłƒłƒǈƖńŇƬȻƮĮſƗł̨ƆƑƮĹſĩưĪŽĩưŇƒȷȸƒĺƒĽưƮĪŽȽľưȱƒȻĭưžĪĭưƮ

Å ľƬȻłȸĽưĺĩưƖńŇƬȻƮĮſƗł̨łŽƑƮƖĽľƐĩWarning Message ƖľƮľƒȻƭłĳưžĿĮưŇĳƭưƆĹſĩưįĭưžĪĭưŇƬȻƮŇľưȱƒȻĭưžĪĭưƮ

Å ƖńłƓĹƑŅĩưƖįƑƭžĪĭưƮǃłƓĹƑĪŽƒȽ̸ŃſĭưƮžĪĭưƮǃƖńŃƒȻĮƒłƭưžĪĭưƮĮŇĳƭưľƬȻłȸĽưłňȻĹưƖŇƑƆƖžĪƆƖĽĹńľưńľưžĿĮưƖľɄĪƗƭľƐĩ

ĪŽĩưĪŽĭưƮŇƒȷȸƒǯľƓƮĹƑƮįƓƮžľȽžľĭưĩƑĩſŃưȱƒȻĭưžĪĭưƮ

Å ƖıƮǫ̇̄ĽưƮƖžľƑĭưƮŅƗŅƒȻľƐĩƆŅſŃưĹĩȼƖžľƑĭưƮŅƗȱƒȻĭưǯľƓƮƆŇƬȻƮžľȽńŅſŃưĩȼžĪĭưƮ

Å ƖŁĩȻĽưĩƑĽƓƮǅAlarm ƖľƮŇĳƭưƆĹſĩưƖŁƆŇĮưņŃưŃȼńĽưƆĪŽƒĽưńžĪĭưƮ

Å ƆįĭƭưžłĭƭưŅƬȻžĪƬȽƖńƮĩȻĹưĺĳƭưŇſĭưƮĺƑƮŇĳƭưƆĹſĩưŅƬȻžĪƬȽĮƒĹưĪŽńžĪĭưƮ

Å ȶƒȻƮȶƒȻƮƖńłƓĹƑƆžĿĮưŅĳưƮƆĪŽƒĽưłƖńſƮŅſŃưĩȼĮſƑƖžľƑĭưƮŅƗƆŇƬȻƮžľȽȱƒȻĭưžĪĭưƮ
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Monitoring 

Tube

Ground Water Level, Pressure, Temperature Monitoring System By Piezometer  in Deep Tube Well

Piezometer Equipment

- What is Piezometer?

- Piezometeris an instrument for measuringthe pressureof a
liquid or gas or something related to pressure (such as the
compressibilityof liquid). Piezometerare alsoplacedin borehole
to monitor the pressureor depthof groundwater

Data 

Downloading 

From Piezometer

Monitoring Tube

Observation Tube

Data Downloading  From Piezometer on Site
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You should do like this, if you related  
with water supply industry using 
ground water.




