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Our team ‘www.cyprusremotesensing.com’ 

 Remote Sensing and Geo-Environment Lab 

 Member of the ‘ERATOSTHENIS Research 

Centre’ 



Group Funding  

 More than 60 projects since 2007 

 Funds from EC, National and Industry 
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Participants 

 Cyprus University of Technology 

 

 Water Development Department 

 

 National Technical University of Athens  

 

 ISOTHERM LTD 

 

 Municipality of Pafos 



Budget /Timeframe 

 400,000 Euros 

 36 months + 2 months extension  

 Deadline: 30/6/2015 



Infrastructure (upgrade the existing 
hydraulics labs) 





 







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 



Το έργο περιλαμβάνει τις εξής 
συνιστώσες…. 

:  

 Αναβάθμιση του υφιστάμενου εργαστηριακού εξοπλισμού του 
Τεχνολογικού Πανεπιστημίου Κύπρου, για την υποστήριξη των 
ερευνητικών αναγκών του έργου, 

  Ανάπτυξη μιας ψηφιακής απεικόνισης ενός επιλεγμένου δικτύου 
διανομής υδρευτικού νερού (στο Δήμο Πάφου), με συνδυασμένη 
χρήση των πλέον σύγχρονων τεχνολογιών, όπως GPS, Συστήματα 
Γεωγραφικής Πληροφορίας (GIS) και Τηλεπισκόπηση (SRS),  

 Ανάπτυξη γενικευμένου πλαισίου μοντελοποίησης και συναφών 
υπολογιστικών-μαθηματικών εργαλείων (ήτοι μοντέλα υδραυλικής 
προσομοίωσης και πολυκριτηριακοί εξελικτικού αλγόριθμοι), που θα 
ελεγχθούν για τη βελτιστοποίηση του σχεδιασμού και της λειτουργίας 
του πιλοτικού δικτύου διανομής,  

 Ανάπτυξη πειραματικής απεικόνισης με σκοπό τη βελτίωση του 
σχεδιασμού και της λειτουργίας του δικτύου,  

 Πειραματική επιβεβαίωση των αποτελεσμάτων των υπολογιστικών 
εργαλείων και ανάπτυξη τεχνογνωσίας σε θέματα εποπτείας τέτοιων 
συστημάτων και αυτορρύθμισης αντλιών και βαλβίδων.  



Participants – Work Packages 

 Cyprus University of Technology 

WP 1- 7 

 Water Development Department 

WP 2,3,4,6,7 

 National Technical University of Athens  

WP 2,3,4,5,6,7 

 ISOTHERM LTD 

WP 4,6,7 

 Municipality of Pafos 

WP 3,4,7 

 



Objectives 

 The mapping and development of a database using GPS and GIS 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 development of state-of-the-art methodologies for optimizing the water supply 
networks, both in the design and in the operation phase, using multiple variables 
and criteria. 

 The development of a methodology for detecting and adapting in an optimum way 
critical parameters of the mathematical models (e.g. surface roughness coefficient of 
pipes etc), based on actual experimental measurements of the flow field in 
corresponding hydraulic models. 

 The detailed experimental verification of the computational results and the 
development of know-how for self-regulation of pumps and valves in order to satisfy the 
supply needs in conjunction with the uniform pressure distribution in the water supply 
network. 

 The development of guidelines 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.  



Methodology 

 Mapping 

 Representation  

 Experimental Measurements 

 Verification with theoretical models 

 Optimisation (optimised networks) 

 Experimental study of the optimised 

 Results / Guidelines 

 



WP2- Dissemination & Exploitation of Results 
http://cyprusremotesensing.com/hydrogis 

website 
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WP2- Dissemination & Exploitation of Results 

Local newspapers 



WP2- Dissemination & Exploitation of Results 

International conferences 



 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 



http://www.google.com.cy/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.geomatrix.co.uk/products/land-geophysical-equipment/ground-penetrating-radar/utility-detection.php&ei=MV-QVbWnEofeU8HprbAH&bvm=bv.96783405,d.d24&psig=AFQjCNGwiTRloE0K5MRh3Usnyhgxhpz_mg&ust=1435611312122691
http://www.google.com.cy/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://surveyequipment.com/leica-viva-gs15-smartpole/&ei=VF-QVfOoKMWyUfW-gfgI&bvm=bv.96783405,d.d24&psig=AFQjCNF1X8ZnY2qV8kbUHAv6XNtYguTgYg&ust=1435611347505959
https://www.google.com.cy/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=https://triadresourcinguk.wordpress.com/2015/02/06/geographic-information-system-explained/&ei=BmCQVfa_OMr7UJLeg7AE&bvm=bv.96783405,d.d24&psig=AFQjCNF3M4BN5y27VMcCxYGrdWvN00wEyA&ust=1435611506525226
http://www.google.com.cy/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.steckbeck.net/gis-mapping-asset-management.php&ei=0F-QVZ2LCILTU7W7gvgH&bvm=bv.96783405,d.d24&psig=AFQjCNFi0cVlh07o62fjR9laALdPCAzOzQ&ust=1435611476799803
http://www.google.com.cy/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://geoforum.pl/?page=news&id=9284&link=leica-viva-netrover-juz-w-polsce&menu=46813,46828&category=39&ei=hF-QVaZPyLVRkPyCwAc&bvm=bv.96783405,d.d24&psig=AFQjCNF1X8ZnY2qV8kbUHAv6XNtYguTgYg&ust=1435611347505959


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



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



 MOUTTALOS AREA 



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

Development of a GIS 

 Attribute data,  

 Geographic features,  

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

-experimental set up 

-calibration 



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 



Selected Network 

• Ideal selected network (old age) 

 

Η περιοχή  Μούταλλου, του Δήμου Πάφου, επιλέγηκε 

για την μελέτη γιατί παρουσιάζει συνδυασμένα 

προβλήματα λόγω της προχωρημένης ηλικίας του 

δικτύου ύδρευσής της.  

Μετά την επιλογή του μέρους του δικτύου του Δήμου 

Πάφου, περιοχή Μούταλλου, έγινε προσομοίωση 

στην βιομηχανική περιοχή Αγίου Σιλά, Λεμεσού. 

 



VASSILIKOS 

AGIOU 

NEOFYTOU 

SCHOOL 

ANAVARGOS 



ΤΜΗΜΑ ΑΝΑΠΤΥΞΗΣ ΥΔΑΤΩΝ ΚΑΙ ΠΗΓΕΣ ΥΔΑΤΟΠΡΟΜΗΘΕΙΑΣ

ΧΡΟΝΙΑ ΖΗΤΗΣΗ / ΠΑΡΟΧΗ-ΠΑΡΑΓΩΓΗ (t) ΥΔΡΟΜΕΤΡΗΤΕΣ (t) ΑΠΩΛΕΙΕΣ (t) ΠΟΣΟΣΤΟ ΑΠΩΛΕΙΑΣ (%) ΑΡΙΘΜΟΣ ΜΕΤΡΗΤΩΝ

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

ΜΕΣΟΣ ΟΡΟΣ ΑΠΩΛΕΙΑΣ (%) ΜΕΣΟΣ ΟΡΟΣ ΜΕΤΡΗΤΩΝ

28.3481334 25336.3

Recorded water losses (30 %) 



Selected Network 

 Pumping 

 Gravity 

 
 

Στην προσομοίωση λήφθηκαν υπόψη ότι στο εξεταζόμενο δίκτυο ύδρευσης, 

 

  παρέχεται νερό από δεξαμενή μέσο αντλιοστασίου 

  παρέχεται νερό από δεξαμενή με ελεύθερη πτώση λόγο υψομετρικής 
διαφοράς. 

 τα τεχνικά χαρακτηριστικά δικτύου όπως οι διαστάσεις διασωλήνωσης (μήκος 
και διατομής), παροχή, πιέσεις των αρχικών από την πηγή του κυκλώματος και 
των υδροστατικών λόγο υψομετρικών διαφορών αλλά και αντιστάσεων λόγο 
στραγγαλισμού από βάνες και μεταπτώσεις, εγκάρσιες στενώσεις 
σωληνώσεων λόγο ηλικίας δικτύου, τραχύτητα, θερμοκρασία, κατανάλωση. 

 



From paper to practice… 



 



 



 



 



 



 



 



 











Elevated tank 

 Επίσης έχοντας υπόψη ότι στο εξεταζόμενο δίκτυο ύδρευσης παρέχεται και 
από νερό από δεξαμενή με ελεύθερη πτώση λόγο υψομετρικής διαφοράς, 
κατασκευάστηκε στο εργαστήριο δίκτυο που να τροφοδοτείται από 
ντεπόζιτο υπερυψωμένο στα 9 μέτρα, με τέτοιο τρόπο που η στάθμη του 
ντεπόζιτου να  διατηρείται σταθερή, κατά συνέπεια και η υδροστατική πίεση 
λόγο υψομετρικής διαφοράς να παραμένει, έτσι να μας επιτρέπεται να 
κάνουμε τες αναλύσεις μας αλλάζοντας μόνο ορισμένα τεχνικά 
χαρακτηριστικά, όπως είναι ο στραγγαλισμός των σωλήνων με τες 
αναλογικές βαλβίδες, μεταβάλλοντας έτσι την υδραυλική αντίσταση και 
παρακολουθώντας τα υπόλοιπα, να βγάζουμε τα συμπεράσματα. 

Elevated tank 

‘Gravity’ as in 

real conditions 



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.  

 



Computational tool: ‘Epanet’  

 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.  

 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. 



Model of pipe network of Moutallos in Epanet environment.  



WP6- Experimental Study of the Critical 
Hydrodynamic Phenomena 

The experimental results are utilized for verifying the theoretical 

models of WP5, as well as for developing a framework for the 

identification and optimum adaptation of critical parameters of the 

simulation models (e.g. surface roughness coefficients), based on 

the measurements in the corresponding hydraulic model.  

 

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. 



WP6 steps 

 Verification of the computational/mathematical model results 
based on experimental data 

 Overall optimization of the computational/mathematical codes 
which has been developed 

 Study of phenomena of local energy losses at critical 

locations 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 
 

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

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





 



 



 



Remarks 

 The lab can be used for testing and calibration of 

water pumps. 

 The lab provide ideal tool for testing existing water 

utility networks. 

 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 


