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Five Star Spinning Hotel Generates its Own Power (sustainable Hotel), The C
Qatar

u

\

Eco floating Hotel bidayriAtak Architectural Design Studio (HAADS)
It is 5 star hotel, has 35000 sg. meter, 152 rooms

The vortex shape of the roof in the central section of the circular hotel would be used to
The hotel spins over 24 hours, each guest would have a different view from their private ba
Using slowly spinning system to generate electricity,

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

produce power.
The hotel's solar panels and wind turbines would also help provide the space with ren

Clean water would be gathered by purifying seawater, and wastewater would be treat

the environment.
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C 75% of our brain is water
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C 83% of our blood is water

C 65% to 75% of our body is magle up of water

¢ The overall water on planet h@s remained the same for the last two
billion yeatrs.
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Introduction

¢ .. 7 million people die yearly from diseases linked to water:
CAH ad, £, 00 1A txha wo't - lxd26"8 N v e S A n-d, 2 T R

(Source from the World Water Commission for the 215t Century)
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WOMEN & GIRLS SPEND
200 million
hours

EVERY DAY COLLECTING WATER.




Introduction

S Salt water oceans and seas hold 97% of the surface water.
¢ 2.4 % are found in the glaciers and polar ice caps.

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

¢ ltisa known fact that a persdn can survive a month without food, but
-~ only about a week W|thout water. Dehydratlon sets in.
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¢ Climate change will have an impact on water resources- the behaviour
g ""':.T:- ~of the river run offs and preC|p|tat|on intensity i drought and decreased
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1. Water 4.0 technology used in developed countries

Water 4.0 is-a latest technology which-is specially designedto get fruitful
results” for a. water supply system- using the digital technology called
Industrial” 4.0 in water management.' (BC312first aqueduct,3 centuryAD- 226

aqueductin RomanEmpire, 1804 1829world first slowsandfiltration system)

Water 4.0 is a conceptthat refersto the integration of advanceddigital technologies
into water managementsystems Thisincludesa range of innovative technologies
that help to improve water efficiency, cost effective, reduce waste, and optimize

water treatment processesHereare someexamplesf Water 4.0 technologies







1. Water 4.0 technology used in developed
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Industrial 4.0 and Water 4.0

1. Industrial revolution

Mechanical production facilities are intradu-

ced, powered by water and steam power

First mechanical loom, 1784

First steaam anging, Newcomen, 1712
A

1. Water-management revolution

The use of steel enables the creation of
plants that can utilize high water pressures
(steam boilers, hydraulic steel structures)

2. Industrial revelution
Mass production of goods with aid
of electrical power

First assambly lina,
Cincinnati slaughterhouse, 1870

First hydroal ectric power station,
Niagara Falls, 1297

2. Water-management revelution
Introduction of electrical energy genera-

tion and use by means of turbines and
pumps

countries

3. Industrial revelution

Production processes are further auto-
mated using electronics and information
and communications technologies (ICT);
this leads to computerization

Qim

First programmable-logic controller {PLC),
Modicon 084, 1969

First computer madels of European Hydrologi-
cal System [SHE), 1977 FEFLOW, 1979

3. Water-management revolution

The use of IT for the physical calculation
of water-system parameters gains
ground (computerization); field sensors
are integrated into T systems

4. Ind ustrial revolution

Intelligent end devices in intelligent global
netwaork enable the persistent availability and
analysis of data and information. The internet
of things and servicas {laT5) emerges.
Phiysical and virtual weorlds merge into cyber-
physical systems (CPS)

n

4. Water-management revolution

Real and wirtual weater systems are netwaorked
together (CPS); real-time and predictive models
reduce risks and costs, supply and disposal systams
integrate intemet-based networking functions all
the way to the end user (smart sensoring)



Artificial intelligence (Al)

Artificial intelligence (Al) is [iEICOICIANUNSIEKNOWHIDISHCHOMCOMPUISHSCISHEE ! deals

with building smart systemsand resolvesproblemsin a manner comparableto the human
intelligencesystem Theprimary motive of Al applicationsto a systemisto enhancecomputer
functionsthat arerelevantto humanknowledge suchaslearning,problemssolving,reasoning
and perception Al is a fast-growingfield and havingrealworld applicationsin diversefields
suchashealthcare,smartcities and transportation,e-commerce finance,and academiaAl is
further classifiedinto. machinelearning, deep learning and data analytics Thesetechniques
are mainly usedfor intelligent decisionmaking,blockchain,cloud computing,the internet of
things (loT)andthe fourth industrialrevolution (Industry4.0). Alis boomingmainly due to its
unique featuresto learnand adapta systembasedon historicaldata and to make a decision
Al'ssignificances risingincessantlywith time due to the integration of Akbasedsystemswith s
intelligence adaptabilityandintentionality in their proposedalgorithms

Altechnologiescanbe usedto analyzdargedatasetsand predictwater demand,identify leaks
and other issues,and optimize water treatment processes Thiscan help to reduce costs,
Improve efficiency,and ensurethe consistentdelivery of high-quality water. Forexample,Al
algorithmscan analyzehistoricaldata on water usagepatterns, weather patterns, and other o
factorsto predictfuture water demand Al canalsobe usedto analyzereattime datafrom 1oT Aol
sensorsto identify issues suchasleaksor changesn water quality, and automaticallyadjust R
water treatment processeso ensureconsistentwater quality.



What is and where does Al go?

v Eventually, Al will monitor the entire human body and point out areas of

weakness.

v In order for humans to live longer, Al will study the entire human body and

develop preventive and curative technologies.
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Machine Learning (Algorithms)

x  Machine learning (ML) can do everythingfrom analyzingX-raysto predicting stock market pricesto reCommendingbing

worthy televisionshowswith suchawide rangeof applications

x . Insimpleterms, a machinelearningalgorithmis like a recipe that allowscomputersto learn and make predictionsfrom data
Insteadof explicitly telling the computer what to do, we provideit with a large amount of data and let it discoverpatterns,
relationshipsandinsightson its own.

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

someof the mostimpactfulinnovationsin the world today:.

x~ you'll learn about 10 of the most popular machinelearningalgorithmsthat you'll want to know, and explorethe different

learningstylesusedto turn machinelearningalgorithmsinto functioningmachinelearningmodels

x -~ ML-algorithmscan be usedto train modelsthat can accuratelypredict' water quality, detect anomalies,and optimize wate
treatment processes. ML canalsobe usedto automateroutine tasks,suchasdataentry, analysisandreporting. Forexam
ML algorithmscan analyzedata on water quality andidentify patternsthat mayindicate changesn water quality. ML canal

be usedto optimize water treatment processesy analyzingdata on the performanceof different treatment hods and

identifyingthe most effective approachfor a givenset of conditions

x . RandomForest ArtificialNeuralNetwork,andSupportVectorMachineModelsfor'HoneyClassification



Machine Learning Classification in Water Quality Monitoring
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Internet of Thing

The Internet of things (IoT) describes the network of physical objects (or
groups of such objects) 6 i t h idnhatsate 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.

Internet” of Things (loT): l0oT sensors are being used to monitor and
control water systemsin 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, loT sensorscan detect leaks or changesin water quality, and
automatically ‘adjust ‘water treatment ‘processesto ensure consistent
water quality.



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

Energy Management & ssiovcrer

In the water sector, energy is often

the highest operational expense for a Pawer cansuhipsion
utility. Treatment processes require
enormous amounts of power, and 4
facilities are under pressure to =

improve how they approach energy il L*

350—
management. Digital Wat&@ V «. gl
solutions allow customers to N E I'\‘VJ‘"'“\ ,“\ /’ Q '«" |
\

optimize power usage through load N

200 —

aggregation, provideealtime -
visibility of electricity demand for i
sub-metered components, and 50-
empower operators to load 0 (Rt A B\ [ [N Mo, [N O dSfTT
. . . Wed 08 01 AM 02 AM 03 AM 04 AM 05 AM 06 AM 07 AM 08 AM 09 AM
shed/shift/shape during high
demand periods_ — current Period (kW) —— past Period (kW) ~ Flow (MGD)
Total Power (kWh)

We can check real time

condition of system and if it is Ampere will increase due to Motor, Pump misalignment and wearing by friction
not a normal situation will know

immediately.

Production cost per lunit water
depends on power consumption.
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Sensors

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

phenomenon.

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

. ‘- water quality probe
electronics.

The AP-7000 Aquaprobe is our largest multiparameter water quality probe. The
AP-7000 allows you to add up to 6 additional sensors alongside the standard
parameters found on all of our Aquaprobes. The probe is designed for long periods of
unmanned monitoring, facilitated by the integral self cleaning system that cleans all
sensors installed on the probe.

Build Self cleaning system

All Aguaprobes are made with the same marine grade The AP-7000 uses a built in central cleaning system that will
aluminium, finished in black with hard anodising for excellent clean ALL installed sensors multiple times per cleaning cycle.
corrosion and biofouling resistance. The use of metal, as Cleaning can also be triggered prior to calibration to remove

opposed to plastic, gives our products their characteristic any air bubbles from optical sensors.

etghts and igh gualiey fock and feel Easy and cost effective to maintain

5 Over time the brushes can become
ENsors fouled particularly during long

Y,

The AP-7000 comes with all of the common water quality deployments, so the wiper arm ‘
testing sensors pre fitted to the probe: is designed to be easily removed

for quick and simple brush
pH * ORP * Conductivity » TDS * SSG * Resistivity * Salinity replacement in the field:
* Dissolved Oxygen * Depth * Temperature

Top: Remove the pin from the
Probes come with 6 empty sockets top of the cleaning arm
The AP-7000 comes with six empty Aux sockets pre-fitted ~ Middle: Slide out the cleaning arm T
with removable blanking plugs. These sockets allow you to Bottom: Slide out the brushes
customise your probe by adding in additional sensors. Each ~ and quickly replace.

socket can house either an lon Selective Sensor [ISE) or any

of our optical sensors: The wiper brushes will keep all ‘
sensors clean during the
deployment, this is paticularly

ISE Electrode Options:  Optical Electrode Options: important for the optical sensors o

Ammonium / Ammania, Turbidity, that use lenses for measurement.
Chloride, Chloraphyll,
Nitrate, Blue Green Algae, .
Fluorid, Rhodamine, Cleaning control
Calcium. Fluorescein, The wiper cleaning frequency can be configured when used
Refined Oil, with an Agualogger. When used with a telemetry system the

CDOM / FDOM. wiper will run every 8 hours to reduce battery drain.



Sensors

u  These are the types of sensors most commonly used to measure

smart Water Quality Monitoring

A pH sensors W'th SCB 1 200

F WS RO NS TN MU ANE W P N BN AT,

A Measure how acidic or alkaline water is N SSAPRSEPLS PRSI, S SM RElAS S

A Ot : R e .

A Oxidation -reduction potential (ORP) sensors

A Measure the ability to oxidize or reduce a substance

A Turbidity sensors

A Measure water clarity

A Total suspended solids (TSS) sensors

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

ST WAAAOTAAM 08

A Dissolved oxygen (DO) sensors B Wo oo

A Measure oxygen levels dissolved in water
A Chemical oxygen demand (COD) sensors
A Measure oxygen levels in water for use in chemical treatment reactions

A Biological oxygen demand (BOD) sensors

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

A Temperature Sensor, Vibration Sensor, Flow Sensor, Pressure Sensor, Level Sensor



Cloud Coemputing

Cloud computing is the delivery of computing servicedi including servers,
storage, databases, networking, software, analytics, and intelligencefi over the
internet ( 0t &1 le o u i 6offer 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
scaleasyour businessneeds change.

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/

Big Data Analytics

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 quallty that may |nd|cate |ssueSWIth the water

SUpply




Augmented Reality (AR) and Robotics:

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 issuesand 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

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.




Blockchain Technologies

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.




Differences between Human and technology

Water quality monitoring and

testing by human

Turbidity test

Jar test (30 Minute)
Spectrophotometer (150AC-30Minute)
Hand held tester

Laboratory equipment

Water quality monitoring and testing

by using technology

u  Sensors

v Data analyze and transmit
u loT

v Machine learning

u Al

Jar Test
ics of impurities (e.g., silts and algae) and the
i 1 ption).
esktop work. An appropriately-timed
ture, and to

C lation varies depending on the cl ; .;.-‘d
water quality (e.g., PH, ﬂlk.ﬂllnll)', electrolyte, an .-«d
Accordingly, estiniation is difficult when carried out as L0 ap
jn:chsl .:;; r{w water allows us to determine the floc shape and sedimentation na
control the feeding ratio of an actual reservoir.

a. Testing procedures

i isti injection of PAC into 1 liter of
This section describes general testing d of inj ALSUNC
raw water, stirring, and allowing the water to stand, followed by mcmu'r;z\;ﬂ ;Lrﬂ:z
supernatant’s turbidity. If use of activated carbon is necessary, it must be a P!
addition of the coagulant in “Step 2: Chemical injcction.:?

(1) Preparation « Prepare the chemical agent, as well as tools and samples (raw
water). ;
« Set the chemical feeding ratio. P
: 4
(2) Chemical injection = (If v, add activated carbon at a rate of 180 rpm and a

: contact time of roughly 30 minulgs.) y
~4 « Add the PAC quickly while rotating an agitator at 180 rpm.

(3) High-speed stirring  * At 120 rpm for 3 minutes.

(4) Medium-speed stirring ~At80/pm for 5 minutes.

ﬂ

(5) Low-speed stirring  +At40 rpm for S minutes.

(6) Still standing R

. the agi and allow the mixture to stand for roughly
10 minutes to settle floc.

(7) Supernatant extraction * Set a siphon roughly 3 cm below the water surface to extract
the supernatant.

(8) Water quality measurement « Measure the turbidity, color, and E260, pH

]

(9) Determination + Construct a graph of the measured turbidity, color, and E260 and
dclcnmne_ the apppp_ria(e chemical feeding ratio, according to
the resulting floc and its settling state during standing.




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

Capacity Speed

A Speed js one of the most highly
2 500S it SELISNA S Y O gficipddelmeritd i tReth&t A Y 3
Y2YSyld 6KSy @&2dzOQNB @éﬁeralﬂonh'eﬁnfor’k“xgs{ e

small area with a bunch of peopte a
concert, sports stadium or the airport
during holiday travel seasan and you
aSS (KS GaLAyYyyYyAy3a ¢
trying to open a webpage or play an
Instagram video.

5G is expected to be nearlypOtimes
faster thandG. With speeds like that
é U could

about seven minutes oAG (no more
panicking while trying to download

network in one place can cause tarmac before the plane_ takes off).
congestion. The network infrastructure Rapid speeds have obvious consumer
2dzat OFyQi O2LIS ¢ A G RPPlgatiopy ingluding savigatreaming
devices, leading to slower data speeds ~ and app downloads, but th&also be

and longer lag time for downloads. Important in many other
settings. talk

about the possibility of putting video
cameras throughout a factory, and very
quickly gathering and analyzing massive
amounts of footage to monitor product
guality in realtime.

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

wePthan gecoﬁdg ' Badk $hat {adl&‘g‘ t %peed is the amount of time it takes for

Latency
A small but significant difference exist
between speed and latency, which is t
it takes for devices to communicate wit
20KSNJ 2NJ gAGK GKS
information.

phone to download the contents of a
webpage. Latency is the time between w
@2dz aSyR | GSEG 02
their phone registers that it has received
new message.

Although latency is measured in milli
all those milliseconds add up when
and receiving huge packets of infor
something as complex as videoor sel
driving car data.
Latency is already low with 4G, but 5
make it virtually zero.


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

Al Robot assisted welding
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o Tech Burrito FoIIoJ\_Ning
" @TechBurriteUno - 10m
Robot-assisted welding can decrease
the time and expenses associated with
manufacturing, enabling the... more

These drones are helping
fight the climate crisis




Lamella Clarifier Rapid Sand Filtration with Auto Backwash System
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¢.C Mistrict Metered Areas (DMAS)R A U @ dzp 6 &eYudreauohapotiobdil vler

A typical layout is shown in Figure 6
Water Treatment Works

T o

Main Input Meter

e Trunk main

Distribution main

4 DMA boundary

]

L —— Closedvane

—O— Main input meter
O Sector meter
—@—  DMAmeter
"
il

Local Service Reservoir

Figure 6: Typical DMA configuration
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Figure 2. Typical flow and pressure pattern in a DMA
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Water Meter (Accuracy)

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
contactfree measuring technology also
have a positive effect on pressure
management,as Martin Grugerconfirms,
At some points of our network, the
pressureis low and we appreciatebeing
able to minimize the pressureloss with
IPERL This also contributes to cost and
energyefficiencye

Data supplier iPERImeasuring device
represents a new dimension in water measurement
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Prepaid Water Meter System

Utility is too far! Use the third party APP to recharge!

L = = Pr—] j==] fr— =] e} == — T _l
Go to buy water!
I Remain Credit=0 > .
No Water Go to sales point to buy water
: LORA Sales Point
w Stronpay Vending Software
Recharge Complete Third Party APP ~
Recharge Successfully Get the 20 digits TOKEN receipt ‘
e e

Enter TOKEN
e

5 A PrepaidﬁrsYoéaOUbEEpéaﬂéuAUDZ\AEp\uAUEﬂp RRARMA
Receive the Token

By SMS A 164 GLAIGET uTIGLELE b NG EN i ( QB E & NI F T 1 IAiFF
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Piezometer Equipment

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

Data Downloading From Piezometer on Site

Water outlet pipe Pressure gage Check valve Gate valve

e — Ve —

Connected to power source N /

or contril box

Water proof cable
‘Monitoring
Tube

Capping plate or pump base
Base plain - APIER TR

Static water level

‘ Lift pipe
Dynamic water level
| Cable clamp
|
p
g E
E’ g Cable protector
£ Z
8| 2 TW M8 - ACA39- [10-Jan-18 120000 PM - 25-Apr-18 12:00:00 PH]
E f —— Working unit of submersible pump
s | 8000
5 g
s | Suction mouth £ 6000
“ 5
Motor lead oout cable g 4000
4 2000
o
0
325
8 329
Submersible mptor & 315
LK MV
2 3205
| '
= 295
. 21-Jan-18  04-Feb-18 18-Feb-18 04-Mar-18  18-Mar-18  01-Apr-18  15-Apr-18
Well bottom The distance longer than 5 meters
M Pressure M Temperature
Data
- What is Piezometer ? Downloading

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

From Piezometer

You should do like this, if you relatel
with water supply industryiSing
ground water.

Q.

Monitoring Tube

g o we K o=

Observation Tube






