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Our team ‘www.cyprusremotesensing.com’

e Remote Sensing and Geo-Environment Lab

e Member of the ‘/ERATOSTHENIS Research
Centre’
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Group Funding

A

e More than 60 projects since 2007

e Funds from EC, National and Industry
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Participants

e Cyprus University of Technology

e \Water Development Department

e National Technical University of Athens
e ISOTHERM LTD

e Municipality of Pafos
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Budget /Timeframe
-

e 400,000 Euros
e 36 months + 2 months extension
e Deadline: 30/6/2015
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Infrastructure (upgrade the existing
hydraulics labs)
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Work Packages

WP1- Project Management.
WP2- Dissemination & Exploitation of Results

WP3- Study, Mapping and Development of a Digital Imprint of
an Existing Selected Water Supply Network in Paphos
Municipality

WP4- Experimental Representation of the Supply Network and
Initial Laboratory Tests

WP5- Methodological Framework for Optimising the Networks
and Developing Computational Tools

WP6- Experimental Study of the Critical Hydrodynamic
Phenomena

WP7- Experimental Study of the Optimised Network and Self-
regulation of the Network’s Pumps and Valves

Research
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To épyo TrepIAauBavel TiIG €ENG
OUVIOTWOEG....

AvaBAaOuion Tou UQICTAPEVOU EPYACTNPIAKOU £COTTAICOU TOU
Texvohoyikou MavetmoTtnuiou Kutrpou, yia TRV UTTOOTAPIGN TWV
EPEUVNTIKWY AVAYKWY TOU £pYyOU,

AVATITUEN MIAG WNPIAKAG ATTEIKOVIONG EVOC ETTIAEYUEVOU OIKTUOU
dlavounG UdpeUTIKOU vePOU (oTo Ao lNagou), e cuvduaouévn
Xpron Twv TTAEOV oUYXPOoVwYV TEXVOAOYIWY, OTTws GPS, ZuoTtAuarta
['ewypa@ikns MNAnpogopiac (GIS) kar TnAemmiokdtTnon (SRS),
AVATITUEN YEVIKEUNEVOU TTAQICIOU JOVTEAOTTOINONG KOl CUVAPWYV
UTTOAOYIOTIKWV-UABNUATIKWY €PpYAAEiwV (ITol HOVTEAQ UDOPAUAIKAC
TTPOCONOIWONG KAl TTOAUKPITNPIOKOI ECEAIKTIKOU aAyopiOuol), TTou Ba
eAeyx0Oouv yia Tn BeATIOTOTTOINON TOU OXEDIOOMOU Kal TNG AEITOUPYIOG
TOU TTIAOTIKOU DIKTUOU OIaVOMNG,

AVATITUEN TTEIPAPATIKAG ATTEIKOVIONG ME OKOTTO TN BEATIWON TOU
OXEO0IOOMOU Kal TNG AsIToupyiag Tou OIKTUOU,

Meipapatikn empBeRaiwon Twv aTTOTEAETUATWY TWV UTTOAOYICTIKWY
EPYOAEIWV KaI AVATITUEN TEXVOYVWOIAg o€ BEYATA ETTOTITEIAG TETOIWY
OUCTNMATWY Kal autoppuBuions avTAiwy Kal BaABidwv.



Participants — Work Packages

e Cyprus University of Technology
WP 1-7
e Water Development Department
WP 2,3,4,6,7
e National Technical University of Athens
WP 2,3,4,5,6,7
e ISOTHERM LTD

WP 4,6,7
e Municipality of Pafos
WP 3,4,7
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Objectives
S

The technologies with
the aim of developing a digital imprint of a representative water network in Paphos
Municipality and its experimental on scale modeling for detailed experimental studies.

The

The

(e.g. surface roughness coefficient of
pipes etc), based on actual experimental measurements of the flow field in
corresponding hydraulic models.
The detailed and the
development of know-how for self-regulation of pumps and valves in order to satisfy the
supplyl?eeds in conjunction with the uniform pressure distribution in the water supply
network.

The which could form the basis for developing a user-
friendly network simulation software, able to make up for the lack of communication
between the different sciences involved in developing/designing and managing water

supply networks.
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Methodology
/0

e Mapping

e Representation
e Experimental Measurements

e Verification with theoretical models
e Optimisation (optimised networks)
e Experimental study of the optimised
e Results / Guidelines
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WP2- Dissemination & Exploitation of Results
 http://cyprusremotesensing.com/hydrogis

website
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WP2- Dissemination & Exploitation of Results
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International conferences

WP2- Dissemination & Exploitation of Results

G d; and GIS ing of an old water utility network in Paphos District area in Cyprus under the pmi«r

‘Upgrade of the hy 'y for the modeling of water supply rks & design and op pti

study’ Geo-radar scanning and GIS mapping of an old water utility network
in Paphos District area in Cyprus under the project: *Upgrade of the
hydraulics laboratory for the modeling of water supply networks &
design and operation optimization study’
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MAPPING AND DEVELOPMENT OF A DIGITAL IMPRINT OF EXISTING
INTRODUCTION s SUPPLY Y

The Project aims to satisty the dre need for authorities o solve the Paphos isoneof y facing veey ABSTRACT
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MSc Thesis

Presentations to ESA Technical Visit 2015, MSc students
RSCY2013, 2014, 2015 Conference papers
SAFECHANIA 2015 conference paper

Chapter in Book ‘IN-TECH’

‘Integrated Use of Space, Geophysical

and Hyperspectral Technologies

Intended for Monitoring

Water Leakages in Water Supply Networks’



WP3- Study, Mapping and Development of a Digital Imprint of an
Existing Selected Water Supply Network in Paphos Municipality
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WP3- Study, Mapping and Development of a Digital Imprint of an
Existing Selected Water Supply Network in Paphos Municipality
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WP3- Study, Mapping and Development of a Digital Imprint of an
Existing Selected Water Supply Network in Paphos Municipality

Development of a GIS
e Attribute data,
e (Geographic features,

e Satellite and aerial images (raster data), (d) CAD
data,

Surface modelling or 3D data,

Utility and transportation systems,

GPS coordinates,

Survey measurements and (i) digital photographs.

L~ e Ribcéar

REPUBLIC OF CYPRLS o Beg pac, Tpdly so evaandy EUROPEAN UNION

) |

N/
N




The Real World

GIS World Model

Data Slices
Imagery

Elevation
Transportation

Addresses
Boundaries
Water Features

S Survey Control

~ Your Data
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WP4- Experimental Representation of the
Supply Network and Initial Laboratory Tests

-calibration

REPUBLIC OF CYPRUS

-experimental set up
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Area of interest-Pafos Municipality
(Mouttalos)

Pumping from Yeroskipou

Station 1: Vassikos/Centre of Pafos (pumping)
Station 2: Dasoudi/Ayiou Neofytou School (gravity)
Station 3: Anavargos

i



Selected Network

 |deal selected network (old age)

H trepioxry MoutaAAou, Tou Anpou lagou, €TTIAEYNKE
via TNV MEAETN viaTi Trapouadialel cuvOuaouEva
TTPOBANMATA AOYW TNG TTPOXWPENMEVNG NAIKIOC TOou
OIKTUOU UOPEUCNC TNG.

MeTa TNV €TMIAOYN TOU PMEPOUC TOU OIKTUOU TOou AnRuou
[Tapou, Trepioxny MouUTaAAou, Eyive TTPOOOMOIWON
oTnV Blounxavikn Tepioxn Ayiou 2IAQ, Aeueoou.
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Recorded water losses (30 %)

|TMHMA ANATTY=HX YAATQN KAI MHIEX YAATONMPOMHOEIAZ |

XPONIA |ZHTHXH / MAPOXH-NAPATQIH (t)[YAPOMETPHTEX (t) |ANQAEIEX (t) [NOX0XTO AMQAEIAY (%) APIOMO2Z METPHTQN

2002 4106861 2879820 1227041 29.87783127

2003 4637336 3149236 1488100 32.08954451 19377
2004 4766172 3238544 1527628 32.05146604 20772
2005 4996015 3322252 1673763 33.50196106 22616
2006 4731582 3318939 1412643 29.855617 24267
2007 4517119 3353402 1163717 25.76237199 25655
2008 3544041 3010946 533095 15.04200995 26566
2009 3879448 2931962 947486 24.42321691 27613
2010 4206557 2902868 1303689 30.99183014 28423
2011 3899180 2860230 1038950 26.64534594 28878
2012 4199720 2873101 1326619 31.58827255 29196

MEZ0Z OPOZ ANQAEIAZ (%)|MEZOZ OPOZ METPHTON | =8k i By

28.3481334 25336.3]




Selected Network
«_ /'

e Pumping
e Gravity

2 TNV TTpooopoiwan A@enkav uttown OTI 0TO £€€TACOMEVO DiKTUO UdPEUONC,

® TO TEXVIKA XAPAKTNPIOTIKA OIKTUOU OTTWG Ol dIaoTACEIG OlacWwAnRvwong (UNKog
Kal OIaTOUNAG), TTAPOXN, TTIECEIC TWV APXIKWY ATTO TNV TTNYI TOU KUKAWUOTOC KAl
TWV UdPOCTATIKWY AOYO UWOMETPIKWY dlapopwyV aAAG KAl avTIOTAOEWV AOYO
oTPpayyaAIopoU aTrd BAVEC KAl METATITWOEIG, EYKAPOIEC OTEVWOEIG
owAnvwoewv Adyo nAikiag dIKTUoU, TpaxuTnTa, BEpPoKpacia, Katavalwaon.



From paper to practice...§
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e LTTIONG axovmg U1TOL|JF] OTI OTO €¢ETA opavo OIKTUO upauong TTAPEXETAI KAl
aTro vePO aTro Oegapevn Pe eAeUBePN TITWON AOYO UWOUETPIKAG DIapOPdg,
KOTAOKEUAOTNKE OTO €PYACTAPIO DIKTUO TTOU VA TPOPODOTEITAI ATTO
VTETTOCITO UTTEPUYPWHEVO OTa 9 PETPA, PE TETOIO TPOTTO TTOU N OTABUN TOU
VTIETTOITOU va  dlaTNPEITal OTABEPN, KATA CUVETTEIA KOI N UOPOCTATIKN TTiEON

AGYO UWOUETPIKNG DIAPOPAG VO TTAPAMEVEI, £TOI VO YOG ETTITPETTETAI VO
KAVOUUE TEG AVOAUTEIG HOG OAAACOVTOG HOVO OPIOHEVA TEXVIKA
XOAPAKTNPIOTIKA, OTTWG €ival O OTPAYYOAIOHOC TWV CWANVWYV PE TEC
avaAoyIKEC BaABideg, HETaBAANOVTAC £TOI TNV UOPAUAIKN avTioTOON KAl
TTa0aKOAOUBWVTAC Ta UTTOAOITTA. Va Bvadouus TO CUUTTEOGOUATA.



WP5- Methodological Framework for Optimising the
Networks and Developing Computational Tools

The objective of the WP is to develop specifications and relevant
computational tools for the optimum analysis of supply
networks, both in the design and the operation phase.
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Computational tool: ‘Epanet’
S

e The water distribution network is modelled in Epanet and stochastically
analyzed using Epanet Programmer’s Toolkit. EPANET and its
Programmer's Toolkit have been developed by the Water Supply and
Water Resources Division of the U.S. Environmental Protection
Agency's National Risk Management Research Laboratory, and are
both freely available in the internet.

e Epanet can perform single or extended period analysis modelling of
the hydraulic and water quality behavior of pressurized pipe networks
that consist of pipes, nodes, valves, and storage tanks or reservoirs.
EPANET's Windows user interface provides a visual network editor
that simplifies the process of building piping network models and
editing their properties and data. Color-coded network maps, data
tables, and contour plots and other reporting and visualization tools
assist in interpreting the results of a network analysis.



Edit Window

D@ & XM g EMSE * R+a UHEORHG~CMT

Model of pipe network of Moutallos in Epanet environment.




WPG6- Experimental Study of the Critical
Hydrodynamic Phenomena

Furthermore, specialized analyses will be conducted in typical locations of
the experimental model, which may prove to be problematic (e.g. cross-
sections downstream and upstream of the pumping stations) in order to
study flow phenomena (e.g. local losses at operational phases) and

propose improvements.



WPG steps

o of the computational/mathematical model results
based on experimental data
o of the computational/mathematical codes

which has been developed

In the network presented in the form of Guidelines



WP7- Experimental Study of the Optimised Network and Self-
regulation of the Network’s Pumps and Valves

of the
experimental studies on the operation of the water
supply network and its systems (e.g. pumps,
valves, etc).

e Development of a methodology for the self-
regulation of the pumps and valves operating in the
network based on various demand scenarios.















Remarks
«a  /////]

e The lab can be used for testing and calibration of
water pumps.

e The lab provide ideal tool for testing existing water
utility networks.

e The proposed guidelines can be used from
stakeholders for the design of new water utility
networks.



Looking forward for collaboration




Thanks for your attention

Department of Civil Engineering and Geomatics
Eratosthenis Research Centre
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