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EPANET

EPANET is developed by the United States Environmental Protection Agency's (EPA)

Water Supply and Water Resources Division. It is a public domain, water distribution

system modeling software.

https://www.epa.qgov/water-research/epanet

e Y United States
° E PAN ET Software \" EPA Eg;x{:g?memal Protection
L E PAN ET manu al Environmental Topics Laws & Regulations About EPA Q
Related Topics: Water Research CONTACTUS  SHARE (f) (¥) ()

EPANET
Application for Modeling Drinking Water Distribution Systems

EPANET is a software application used throughout the world to model water distribution
systems. It was developed as a tool for understanding the movement and fate of drinking
water constituents within distribution systems, and can be used for many different types of
applications in distribution systems analysis. Today, engineers and consultants use EPANET
to design and size new water infrastructure, retrofit existing aging infrastructure, optimize
operations of tanks and pumps, reduce energy usage, investigate water quality problems,
and prepare for emergencies. It can also be used to model contamination threats and
evaluate resilience to security threats or natural disasters.
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https://www.epa.gov/water-research/epanet

EPANET (cont)

Hvdraulics L%

« Perform extended-period simulation of the hydraulic and water

guality behavior
« Pressure/Consumption at each node
« Flow/Velocity at each pipe
« Water height at storage tanks
« Energy/Electricity cost at pumps
« Variety of valves (PRVs, FCVs,...)
« Can use time / rule-based controls (PLC).

Model leakages

K@LOC



EPANET .ont)

 Chemical concentration/Water quality in all components (Nodes,
pipes, tanks , ...)

» Models movement of substance in network over time.

* Models growth/decay of substance (HOCL, TTHMS).

* Models water age.

* Models bulk/wall reactions.

* Models decay with different dynamics.

» Models substance injection.

K@LOC



EPANET Scenarios

 What happens if a valve is opened or closed.

« System’s behavior under different flows and / or pressures.

» How does network pressure changes during the day and what is its
magnitude.

« Sufficiency of water tanks in case of an emergency event (i.e. fire,
interruption of the water supply into the tanks).

» Quality sensors placement.

 Most vulnerable locations within the network.

K@1OG
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EPANET Formulas: Friction Losses — Head Loss

« Hazen - Williams formula (for water and turbulent flow)

K x L x Q1852
C1.852 x pD4.871

hL:

[k: conversion factor for the unit system (k = 1.318 for US customary units, k = 0.849 for Sl units)]

[C: roughness coefficient]

« Darcy - Weisbach formula (all liquids and all flow regimes)

8 x L x Q2
g X 2 x D>

hL=f

[f: friction factor]

« Chezy - Manning formula (mostly for open channel flow)

4.66 x n? x L x Q?
D5.33

hL:

[n = Manning’s Roughness Coefficient]

K@LOC



EPANET Formulas: Friction Losses — Head Loss

Us
A

Material Hazen-williams C Darcy-Weisbach ¢ Manning’s n

Cast Iron 130-140 0.85 0.012-0.015
Co““e‘;;’; - e 120-140 1.0-10 0.012-0.017
Galvanized Iron 120 0.5 0.015-0.017
Plastic 140-150 0.005 0.011-0.015

Steel 140-150 0.15 0.015-0.017
Vitrified Clay 110 0.013-0.015

K@LOC
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EPANET

« EPANET is a useful tool to investigate what-if scenarios involving - gs

hydraulics and quality.
« EPANET is free to use, and is the state-of-art.
 |t's easy to use!
« There is an active community working on EPANET.
« Demand-driven; cannot capture pressure-driven demands.

« Can be used in any new software tool.

K@LOC



EPANET .ont)

(a) EPANET Graphical User Interface (GUI) Ny

Standalone program that addresses the standard capabilities given by the

EPANET Library.

(b) EPANET open-source toolkit

EPANET Libraries can be integrated in any programming language and are

compatible with any operating system.

[,e H20Map and H20Net (Innovyze), Mike Urban (DHI), WaterCAD and
WaterGEMS (Bentley), WatDis (Transparent Blue)].

K@LOC



EPANET Library

EPANET
GUI
. MikeUrban

EPANET

Library EFFINET‘
7\

K@10C
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Components

Physical Components Non-Physical Components N x

- Nodes: Junctions, Reservoirs, Tanks. » Controls

 Links: Pipes, Pumps, Valves. « Curves

 Patterns

&: EPANET 2 - Lemesos SM 2007masx 28-8-Base.inp IEIEES
File Edit View Project Report Window Help

D& BxXié g MEEE |k NEZXTAQ LD 0EE—-FKT

“+ Network Map [= = |5 |#3Browser [=]

Auto-Length Off LFS a 100% | Ry 20751058, 336359.75

K@LOC



* Length A
 Diameter [Inner Diameter] Pipe 160 &
Froperty Walue
*Pipe 1D 160
° Roughness [i.e. for PVC pipe is 140 (H-W), “Start Node Tam
0.005 (D-W)] *End Mode 128
Dezcription Outlet, K.ato Folel
* |nitial status [open/closed/cv] If:nmh o6 473604
*Diameter 150.000000
“Roughness 1.000000
* Loss coefficient [minor/local oss bost —
Imitial Status Open
|OSS€S] Bulk Coeff.
Wwall Coeff.
. . . Flow HM A
« Bulk coefficient [water quality] T A
Urit Headlozs HM A
@ - Wall coefficient [water quality] Fricton Factor s
o Reaction Rate HM A
2 — Cluality R A
~. Statuz HM AL
0
\/



Junction

Pipe connections, consumers, =3 -
points of substance injection, ‘

points of water entrance. Junction 64 &l
Froperty Walue
“Junction [D L
« Elevation #-Coordinate .EDEIEIEIE.EE
‘-Coordinate 336706.30
. Base Demand _*/-’f D escription WM 124
Tag
“E levvation E.000000
Eaze Demand 3722910
« Demand Pattern Demand Pattem 124
Demand Categaries 1
« Emitter Coefficient Emitter Cosff.
(sprinklers/leaks) el Bally
Source Cuality
Outflow depends on pressure g = C X p¥ Actual Demand BN /A
u Total Head HM A
O  Initial Quallty Prezsure #M /4
2 :’ Quality HM
J « Source Quality

www.kios.ucy.ac.cy
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Tank

www.kios.ucy.ac.cy

Water storage.

Elevation

* |nitial level

« Minimum level

« Maximum level

 Diameter

* Minimum volume

Tank T-101 =]
Property W alue |
*Tank |D T-10
oot 1595"3?55 ...............
*-Coordinate 341527.92
D ezcription K.ato Palermidia [4
Tag
*E lenvation 104.000000
* pitial Lewvel 3500000
*Minirmurn Level 0. 000000
*M axirmum Level 4. 000000
*Diarneter 12620000
Minirum Yalume 0. 000000
Yolume Curve
bixing kodel M [ED
tirifig Fraction
R eaction Coeff.

[ritial Cuality
Source Quality
Met nflow HA A
Elervation Hi AL
Pressure HM AR
[uality HM A




Reservoir

Infinite sources of water,
treatment plants. Reservoirs
are not affected by the

flows/pressures. feeeroor AL g
Froperty W alue
“Reservoir [0 ‘R-1
° Tota| Head (E|evation) #-Coordinate 202967 11
*f-Coardinate 242575 03
Description Treatment wark.s
Tag
« Head Pattern “Tatal Head 155000000
Head Fattern
* Initial Quality Initial Qluality
Saource Cluality
° SOUI‘CG Qua“ty Met Inflow R A2,
Elervation HM A8,
Frezsure HM A8
u Quality HN 2,
2
)
\/
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Valve

www.kios.ucy.ac.cy

Diameter

Type [Prv, Psv, PBY, FCV, TCV,
GPV]

Setting

Loss Coefficient

Fixed status [None, Open,
Closed]

“\\

Valve 131 B
Property Value

“Walve |0 131

“Slart Mode 18

*End Mode T-44,

Dezcrption =4 Panthea d.z. i
Tag

Dirmater T
Tupe pgu ..............................
*Setting 4 600000

Loss Coeff. 0.000000

Fixed Status MNone

Flion B A4,

Welocity HM A

Headloss HM A,

Lluality HM AL,

Status H A,

T




Valve (cont)

K@LOC
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Pressure Reducing Valve (PRV)
Pressure Sustaining Valve (PSV)
Pressure Breaker Valve (PBV)
Flow Control Valve (FCV)
Throttle Control Valve (TCV)

General Purpose Valve (GPV)

Setting:

» Pressure (PRVs, PSVs, PBVs)
* Flow (FCVs)

» Loss coefficient (TCVS)

» Head loss curve (GPVs)

“\\

Valve 131 B
Property Value

“Walve |0 131

“Slart Mode 18

*End Mode T-44,

Dezcrption =4 Panthea d.z. i
Tag

Dirmater T
Tupe pgu ..............................
*Setting 4 600000

Loss Coeff. 0.000000

Fixed Status MNone

Flion B A4,

Welocity HM A

Headloss HM A,

Lluality HM AL,

Status H A,

T




Valve (cont)

K@LOC

www.kios.ucy.ac.cy

PRV: Limits the pressure
PSV: Maintains the pressure

PBV: Simulate pressure drop

(Not a physical device)
FCV: Limits the flow

TCV: Simulate a partially
closed valve - head loss

adjustment

GPV: Simulate turbines or
back-flow prevention valves —

adjust flow - head loss curve

“\\

Valve 131 B
Property Value

“Walve |0 131

“Slart Mode 18

*End Mode T-44,

Dezcrption =4 Panthea d.z. i
Tag

Dirmater T
Tupe pgu ..............................
*Setting 4 600000

Loss Coeff. 0.000000

Fixed Status MNone

Flion B A4,

Welocity HM A

Headloss HM A,

Lluality HM AL,

Status H A,

T




Valve (cont)

K@1OC

www.kios.ucy.ac.cy

PRVs, PSVs or FCVs cannot
be directly connected to a
reservoir or tank (use a length
of pipe to separate the two).

PRVs cannot share the same
downstream node or be linked
in series.

Two PSVs cannot share the
same upstream node or be
linked in series.

A PSV cannot be connected
to the downstream node of a
PRV.

“\\

Valve 131 B
Property Value

“Walve |0 131

“Slart Mode 18

*End Mode T-44,

Dezcrption =4 Panthea d.z. i
Tag

Dirmater T
Tupe pgu ..............................
*Setting 4 600000

Loss Coeff. 0.000000

Fixed Status MNone

Flion B A4,

Welocity HM A

Headloss HM A,

Lluality HM AL,

Status H A,

T




Pump

Increase hydraulic head, can Pump 192 B L ——
be turned on/off and can \ |=<F.:3$Z“|E o | \
compute energy Consumption “Start Node 15[,
and costs. “End Node 143
\-\‘\‘ Dezcription Z3-M 1o Z5-M
L ]

Tag

Purnp Curve CH_MU_192_ 21
« Pump Curve (head vs flow) Power

L Y

Speed

Pattern

Imitial Status Open
b POWGI’ L | L] Effic. Curve

Energy Price
° Speed Frice Pattern

Flowy R A8

\ Headlozs R A8

* Pattern Quality HN

Status Hh A

Initial status

K@LOC



Curves

Type of Curves: LN -
*  Pump (pump)
 Efficiency (pump)

* Volume (tank)

’Cur\re Editor @
* Head Loss (GPV) Desripton
il | |
Curve Type
PUMP ~| |
Pump Curve (Flow-Head): M ol
0.000000  120.000000 100
1.800000  119.700000 E 807
* The head that the pump J600000 TIEBIOOOD |8 i:
u ) 5.400000 117300000 =
can perform, at a given T ol | | |
O 9.000000 112500000 « ’ ' Flo LZF?S *
" Load... | Save... | Ok | Cancel | Help |

www.kios.ucy.ac.cy



Controls

» Simple or Rule-Based

'@ Rule-Based Controls Editor X 'ﬁ]’ Simple Controls Editor @
EULE 1 hLakE spurce operates only part of the day -
IF TANE 5 LEVEL REQVE 1.7 Link 10 OEEN AT TIME 1 1
THEN DPump 5 STATUS IS CLOSED Link 10 CLOSED AT TIME 15

Priority 1
;Pump 3235 controlled by lewvel in Tank 1

DULE 2 ;hen pump is closed, bypass pipe is opened =
IF TANE 9 LEVEL BELOW 1.3 L%nk 335 GPEHqIF Node 1 BELOW 17.1
THEN T 5 STATUS IS OPEN Link 335 CLOSED IF Node 1 ZBOVE 15.1
i i Link 330 CLOSED IF Node 1 BELOW 17.1
Priority 2

Limk 3230 QPEM IF Mode 1 ARBOVE 151 bl

QK. Cancel Help ak. Cancel Help

Click Help to review format of Controls statements Click Help to review format of Controls statements

~/

K@LOC
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Pattern

Uy
O
2
)
Y

www.kios.ucy.ac.cy

Time Series Patterns

« Demand/Consumption

Patterns (Nodes)

e Head/Pressure Patterns

(Reservoir)

« Chemical concentration

Patterns (Reservoir, Tank)

& EPANET 2 - 126.inp
File Edit View Project Report Window Help

Ser=]

DEES X g HEEE |k IK+q UEOEHI~C KT

«« Network Map

[\\\‘

(o] ][]
0oy 1. 1200am |

Pattern Editor @
Pattern 1D Dezcription

|1251 |

Tirne Period 1 2 |3 |4 |5 |5 |? |8
tultiplier 0.724000 0646000 0.621000 0.600000 0.557000 0.528000 0.5
< [ P
8

W

=

=y

012 3 456 7 8 91011121314151617 18192021 222324
Time (Time Period = 0:30 hrs)
Load... Save. . | kK | Cancel Help

T

#3 Browser @

Data |Map |

I Patterns hd l

a X o

Auto-Length OFf ‘ LPS m| 100% ‘X,Y: 202317.56, 338419.25




Demand Pattern — Design Scenario

A pessimistic outlook!!

The networks are designed for the worst case scenario:

The busiest time of the day during the busiest day of the week of the less favorable month with the
biggest population served (30 years out). It is assumed that if it is capable of functioning at the

moment of greatest demand, it will do so without problems the rest of the time. The way to represent
this mathematically is by multiplying the coefficients:

fGlobal — fDaily X fWeekly X fMonthly X fConsumption not measured

* Pattern Editor @
Property | Pattern ID Deszcription
Flow Uitz

1261 |

Headlosz Formula

Specific Gravity 1.000000

Time Period 1 2 |3 |4 |5 |5 |? |8
Relative Viscosity 1.000000 Multiplier 1.724000/0.646000 0.621000 0.600000/ 0.557000 0.528000 0.5
b auirmumn Trials 50 L ¢
0.01 000000
Continue =
=
' "
o
U 1.0000 > g
LAA
o Status Rieport Ful 012345678 9101112131415 1617 181920 21 2223 24
CHECKFREQ 2 Time (Time Period = 0:30 hrs)
0 — MAXCHECK. 10
" DaMPLIMIT 0.00000000 Load.. Save... Ok Cancel Help
( | % o i
—

www.kios.ucy.ac.cy
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Edit Menu

* Copy in memory ok
& EPANET 2 - 126.inp [r=| -3 [sa]
° Select network elements File View Project Report Wirldow el
O | CopyTo.. F EEE | NRXTAUYZ OB~ FNXT
T Select Object EIIEI@ i3
S EEREI

Select All

Auto-Length OFf LPS a 100% | ¥yt 20197465, 33854213

K@LOC
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View Menu

 Set map coordinates e
-#; EPANET 2 - 126.inp o -E ] 1

° Add background image File Edit [View| Project Report Window Help

0 g”'d Dimensions... = = L} E"I" ), O oEHY—CKT

.= Netwa E— ’ = {9 Browser |E|

[e.g. map] - ; | % Data |Map |
oom in ) ,m
« Search network elements { e
[ Find...

- EPANET options T o »

Overview Map

Legends 4
Toaolbars 3

b i
Options... & x

Auto-Length Off LPS ﬂ 100% | »=: 201974.65, 33854213

www.kios.ucy.ac.cy
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Project Menu

* Run simulation ok
) ] & EPANET 2 - 126.inp ===
* Specify default options T —
& LLdhansluey Z:Tiakil:i::n Data... EIIEI@ ki
* Network summary R [ Day1,1200AM |
Run Analysis

Calibration tool

Auto-Length OF LPS a 100% | v 20197465, 33854213

K@1OG
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Report Menu

 Simulation results analysis s
& EPANET 2 - 126.inp =2(E=R |
° Table Of reSUItS File Edit View Project [Report| Window Help
DEE & (B X Status Y % b @ TloE S~ KT
-« Network Map E::rbgr:tion E'E'@ 33 Browser |E|
* Graphs IETERET | ° | |
Full... Junctions A
. . Graph...
» Export results in files M s
Options...

7, X o

Auto-Length OFf LPS n 100% | XY: 20197465, 33854213

K@1OG

www.kios.ucy.ac.cy



K@LOC

Window Menu

» Arrange Windows

www.kios.ucy.ac.cy

& EPANET 2 - 126.np ([F=3 ECB =3
File Edit View Project Report | Window | Help
Oz & BXH & Arrange Thaoogg—~ KT
Close All . —
.= Network Map EII = '@ 9 Browser [=]

Auto-Length Off LFS m 100% | R 201974.65, 33854213




Help Menu

e Tutorials

& EPANET 2 - 126.inp =5 E=E =5
° Help tOpICS File Edit View Project Report Window [Help
D=zl & B X & (270 Help Topics 2, ZOoOEHEE—~CMKT
Units - o
= Network Map What's New EI' = '@ : —

Tutorial pay 1, 1200 AM_|

Auto-Lenagth OfFf LPS a 100% | &: 201974.65, 338542.13

K@LOC
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Data Browser

K@1OG

www.kios.ucy.ac.cy

Details of all the features
Junctions

Reservoirs

Tanks

Valves

Patterns

Curves

Controls

Options

+& EPANET 2 - 126.inp (=8 Noh ==
File Edit View Project Report Window Help
DSES XM guEEe v e & JH[O g~ G
+« Metwork Map = || @ | | |#3 Browser

Auto-Length OFf

LPS a 100% | X 201574.65, 33854213




Map Browser

- What to view on the map R

[e.g. flows, velocities, elevations, | & eeaner2-126.inp =R
File Edit View Project Report Window Help

pressures, heads] DEE &S 2X# 3 NERS [h Kda o — O INT

« Play a time-lapse of the

simulation

Auto-Length Off LPS ﬂ 100% | »=: 201974.66, 33854213

K@LOC
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Preferences

- Specify system preferences r

&+ EPANET 2 - 126.inp =1 EER(=x=
Edit View Project Report Window Help
New k0T & EoEHE—~CKT
Open...

o) @ | |39 Browser [52]

Save

D a 2]
i IEERETT | O | |

Junctions -

Import 3
Export 3

Page Setup...
Print Preview

Print

Preferences...

1126.inp

212701.inp
3 Lemesos 5M 5Augl0d C MEAN-Base.inp \

4 Lemesos 5M 2007 max 28-8-Base.inp

g X oo

Exit

~/

K@LOC

Auto-Length OFf LPS a 100% | X 201974.65, 33854213




Preferences .,

» General description

 Decimals

5 EPANET 2 - 126.inp

File Edit View Project Report Window Help

D=zE S BXda §iEEH

(===

A NP A e oEdE—~FNT

-+« Network Map o= =] @Bmwser |IEI§ |
Modes
Mo Wiew hd
@ Lirks
Mo Wiew hd
Close
Time
0:00 Hrs -
Decimals P ﬂ
2 =
Decimals ' Vi

\ Preferences
General Formats
Mode Parameter
Link Parammeter
Flow hd
Select number of decimal places to
uge when digplaping computed results

K | Cancel Help

~/

K@LOC

Auto-Length OFf LPS ﬂ 100% | Xy 201777.47, 33854784
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Query

« Query network components

& EPANET

2 -126.inp

Dimensions...

- Metwa

File Edit | View | Project Report Window Help
D& R

=)

EEE |k X+ AQAUE | OEHT—~F KT

Backdrop 3

Pan
ZoomIn
Zoom Cut
Full Extent
1< TV —
Query...
verview Map

Legends 3

Toolbars 3

Options...

o] ® ]
_Day 1.1200AM |

&3 Browser | 22 |
Data lMap ]

Junctions hd

o, X &

K@LOC

Auto-Length OFf LPS ﬂ 100%

#v: 201974.65, 33804213




Query (cont.) %ﬁ;\l?;‘}

« Case Study:

. . & EPANET 2 - 126.inp
F|nd a.” nOdeS W|th pressure File Edit View Project Report Window Help

DEHES X# g EgEd |y K42 oggd@—~F KT
below 30 meters. - — ——
-+« Network Map |E| = |E| &4 Browser =]

Modes
Mo isw

(===

Lirks

—

Query = 0:00 Hrs hd

Find Modes with hd

/
\.‘75‘\ o

Auto-Length OFf LPS ﬂ 100% | Xy: 20236767, 338159.21

K@LOC

www.kios.ucy.ac.cy




Options

* Open Options menu L
& EPANET 2 - 126.inp =N EoR ===
File Edit | View | Project Report Window Help
Dﬁ’,d Dimensions... = E g Y E"I"Q T oYY~ P HT
- Netwd sEdeTUP ' @@ %Brmirser |IE|
ZoomIn
Junctions hd
Zoom Cut
! Full Extent
[ Find...
Query...
T Overview Map }
Legends 4
Toolbars b
I Options... ){% x

Auto-Length OFf LPS ﬂ 100% | Xy: 201974.65, 33854213




Opﬁons (cont.)

» Specify the style of the

elements you view
« See node / link values
[based on Map Browser]

 Flows arrows

e Size of node [/ Ilinks

relative to size

K@LOC

File

NEeEdS Xl gl2iEsmg|n

& EPANET 2 - 126.inp

Edit View Project Report Window Help

(===

PR OEHEET—~ KT

[o = |[=]

+« Network Map
Q Map Options @
MNodes [ Display Mode ID's
Links [T Display Mode Walues
[~ Display Link ID's
Labels
[~ Display Link alues
m [ Uze Trangparent Text
Symbols
At zoom of LN
Flow drows
Fart Size 7 S
B ackground
QK. | Cancel | Help |

39 Browser | £2 |

‘Data  Map ]

MNodes

Mo Yiew hd

Links

Mo Wiew hd

Time

0:00 Hrs hd

<] I
I —

Auto-Length OFf

LPS a 100%

XY 20233471, 33844783




Summary

* Print network summary
ol

& EPANET 2 - 126.inp

L HR O E oY= KT
(o) = ) [

Auto-Length OF LPS a 100% | v 20197465, 33854213

s
O
%
Y,

www.kios.ucy.ac.cy
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Su mmary (cont.)

* Print network summary

5 EPANET 2 - 126.inp
File Edit View Project Report Window Help

DxEHE& BX#M §ANEEDE |k

== ]=]

h A OO o~ NT

=

«« Network Map

[s][® =]
_Day 1.1200AM |

Project Summary
Title

/.
53X

|PTION

v Use az header for printing

Motes

DESCRIPTION

Statistics

Number of Junctions 167
Numkber of Reservoirs 1
Humber of Tanks 4]
Number of Pipes 2
Numbker of Pumps a
Humber of Valwves 4]
Flow Units L

| »

m

}c‘

i3 Browser £
‘Data  Map ]
Modes
Mo Wiew hd
Lirks
Mo Wiew hd
Time
0:00 Hrs hd
<] 2l
I —

Auto-Length OFf LPS ﬂ 100% | Xy 201720.32, 33850784

=
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Defaults

+ Set the defaults
%, EPANET 2 - 126.inp = e |

File Edit View |Project| Report Window Help

Defaults... _ o
. MetworkM,L L J =] = =] |#

Auto-Length OF LPS a 100% | v 20197465, 33854213

K@LOC

www.kios.ucy.ac.cy



Defaults (.on)

» Set the defaults

s
O
%
Y,

www.kios.ucy.ac.c

5 EPANET 2 - 126.inp

File Edit View Project Report Window Help

=

(===

DEed& 2Xdé gEEE (b XPaQood oG~ ENXT

«« Network Map

/’

[l = |[=]

1D Labels | opetties | Hydraulics |

=

L — ID Prefis

Junctions
Reservoirs
Tanks
Pipes
Pumps
Walves
Patterns
Curves

1D Increment 1

[v iSave az defaults for all new projects

(u] Cancel Help

&3 Browser | 22 |
‘Data  Map ]
Modes

Mo Wiew hd
Lirks

Mo Wiew hd
Time

0:00 Hrs hd
<] 2l

I —

Auto-Length OFf LPS ﬂ 100% | X: 201603.16, 338519.27




Defaults (.on)

» Set default values

5 EPANET 2 - 126.inp

(===

File Edit View Project Report Window Help
« Auto length : | wdow_Help
DEE S BaXé g HEERE kHNEPRD o~ F KT
+« Network Map =] = (=] #3 Browser |£|
[ON] o JEC
Modes
Mo Wiew hd
\ Defaults (=] Links
: . Mo View -
ID Labfils Properties | Hetrauiics |
Time
| ProperMefault W ale | 000 Hre -
Mode Elevation a 4 ﬂ
Tank Diameter 50
Tank Height 20
I —
Pipe Length 1000 R NN
At Lengin [ |
Pipe Diameter 12
Pipe Roughhess 100
[v Save as defaults for all new projects
(u] Cancel Help

Auto-Length O

K@LOC

LPS ﬂ 100% | X: 201603.16, 338519.27

www.kios.ucy.ac.cy



Defaults (.on)

« Litres per second (LPS) Sws

Flow: liters/second & EPANET 2-126.inp (s =]=]
File Edit View Project Report Window Help
Pressure: column meters of water DEeE & XM g igEE K IZX4-aQ 0 OoOEHTg—~CFNKT
. - L+ Network Map (o @ |52 | |#8Browser [ 52 |
Diameter: millimeters ooy nizooan IR
Modes
Length: meters [Noview  +]
. Defaults Lirik;
Elevation: meters e I—I = Noview ]
D Labels] Properti Hydraulics |
. . Tire
Dimensions: meters Option h—a CErT—
Flow Lints T- o o
Headlozs Farmula D |—|
Specific Gravity 1 — ,_
Relative Yiscosity 1 Vi
» Headloss Formula Mommlie | -
Accuracy 1.00000004 7497 45E -
If Unbalanced Caontifue
D'W Default Pattem 1
Diemand Multiplier 1.0 <
H-W
v Save az defaults for all new projects
C'M QK. Cancel Help

Increase maximum trials or
increase accuracy if
problem in convergence

Auto-Length OFf LPS a 100% | Xy 20160316, 338519.27

K@LOC

www.kios.ucy.ac.cy
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Hydraulics

& EPANET 2 - 126.inp

File Edit View Project Report Window Help

NEeEdS Xl gl2iEsmg|n

([E=N| B =

PR OEHEET—~ KT

Defaults

D Lal:uels] Properties  Hydraulics

| Option Default Yalue
Flowy Uitz LPS
Headloss Farmula

Specific Grawvity 1

Relative Viscosity 1

M axirurn Trials i

Accuracy 0.m

If Unbalaticed Contirue
Default Pattern 1

Dremand kulbipher 1

Iv Save az defaults for all new projects

k. Cancel

Help

=

+« Network Map

(=& |[=]
Hydraulics Options 2]

| Property Walue |
Flow Units— :LPS -

Hondioce Fomel_l
Specific Gravit 1

Relative Visco 1

b amirnurn Trial: 40

Acouracy 1.00000004°

If Unbalanced| Continue
Defaulk Patterr 1

Dremand bultip 1.0

Emitter Expone 0.5

Statug Repart | Full
CHECKFREQ 2

MaxCHECK 10
DAMPLIMIT 0 -

33 Browser IEI
Data lMap ]

]
Reactions

Times
Energy

Auto-Length OF LPS a 100% | v 20197465, 338487.83




Times

* Times Attributes - gs
. . . -#; EPANET 2 - 126.inp =N OB~ 1
* Simulation time File Edit View Project Report Window Help
el & BbXHa g HiEgEEE |k HE‘+a2 089~ KT
1 ( ork Ma = o7 | |i#3 Browser
« Hydraulic step R— (=)@ =] |RolBrowser

IEIRET | - v |
Times Options = UDtiDr‘uSiv

| | Froperty Hrs:Min | Hydraulics
° Qual Ity Step Total Duration: 24:00 -WW j
N I— s

Hydraulic Time D.:BD
Quality Time 5 0:06

« Pattern step

Pattern Time 5 0:30

Pattern Start T 0:00
Reporting Time 0:30

ﬁ B roWisE | S | Report Start Ti 0:00
M — Clock Start Tin 12:0 AM

D ata ap l Statistic NONE
Modesz

|F"ressure j

Linkz

|F|I:I'.-‘-.' j \ ' hd
Tirne ‘\ .
1400HE <)

BN A

4 4 [=] »

Auto-Length Off LPS ﬂ 100% | X 2001974.66, 3384587.83

K@1OG

www.kios.ucy.ac.cy




Energy

« Energy Attributes & EPANET 2-126.np =

File Edit View Project Report Window Help

DexEd S BXda g NEEH (W EKPAUYD OHE—-GFNKT

i Eﬁ|C|ency -+ MNetwork Map |E| =1 |E| 3 Browser @
T |
Energy Options =l Dptians =
b COSt | P Hydraulic:
roperty Walue | Qualty
Pump Efficienc 75 Reactions

Times

Erergy Frice/k D
Price Pattern
[Demand Chare 0

* Price pattern

i

Auto-Length OFf LPS a 100% | Ky 201974.65, 338487.93

K@1OG

www.kios.ucy.ac.cy




Quality - Reactions

«  Numerical method to simulate how substances propagate and react (decay/grow) in the network
- Chlorine
Water age

- Trihalomethanes (THMs)

* Reactions occur within the bulk water and at the pipe walls

Quality Options E ||:||:|ti|:|r'|$ j Reactions Options |2 ||:I|:|ti|:|n3 j
Property Value Hydraulics Property Value Hydr:aulin:s
7 ; ; Cluality
Parameter : Chlorine Peactions Bulk Reaction Order 1 Reactions
tazz Units madL Tirnes ‘wall Beaction Order First Times
u TN Erergy Energy
Relative Diffuzsivity 1.0 Global Bulk Caoett. -5
O Trace Mode [alobal W all Coeff. N
0 — Cuality Tolerance 0.01 Limiting Concentration 0.0
"" wiall Coeff. Carrelation 0.0
]



Run Analysis

* Run simulation A
& EPANET 2 - 126.inp o -E ]
File Edit View |Project| Report Window Help
== Summary... E‘ k ﬁ“l"Q EoEHE—GE KT
- Network Map’ pefaults.. EI'E'@ 3 Browser [=]
Calibration Data... -

Auto-Length OF LPS a 100% | v 20197465, 33854213

K@LOC

www.kios.ucy.ac.cy



Run Analysis o)

- Legend with automatic s

CO|OI’S & EPANET 2 - 126.inp —— ,

File Edit View Project Report Window Help
Dl &S BX# §MNEEE KM HEPAQAQUUE OEHE—-FTKHT

* View results by hovering || ==t = w
. 25.00 Nodes
at a nOde / ||nk 50.00 Prezsure -

75.00
100.00

m

Auto-Length Off LPS ﬂ 100% | = 201877.43, 33808491

K@1OG



Run Analysis o)

« Change legend colors —

& EPANET 2 - 126.inp == =]
File Edit View Project Report Window Help

DEE & B2XH g xMEEE N NEPAUDZ OEHEZ—-GF KT

L

-« Network Map [= |[@ |[ 2= | |#¥ Browser =]
25.00 Nodes
50.00 Pressure -
7500 Links
100.00 Mo View hd
m 2.2
T ipe 126672 Time
| 240E P 0:00 Hrs hd
Legend Editor _I_I‘ M
4
32.00 Equal Quantiles Eancel

38.00 Color Famp ... Help
44,00 Beverse Colors

m

Pressure (LI O
[26.00 _ o | L

|

=

Click on color you wish to change [v Framed

0.00

Auto-Length OFff LPS n 100% | Xyt 20122310, 338262.08

K@LOC



Run Analysis o)

« Updated legend colors -

-#; EPANET 2 - 126.inp == EX3)

File Edit View Project Report Window Help
D& BX#d g MNMEEE K HEPAQUEOoEHT—~CFNT

.= Network Map o B [z | ¥ Browser [=]
26.00 MNodes
32.00 Pressure -
38.00 Links
44.00 Mo Wiew -
m
23383 5, Time
' 0:00 His -
« ol
M ¢ = »

Auto-Length Off LPS ﬂ 100% | Xy 20073461, 338013.47

K@LOC



Results

. . - oo R o
¢ SImUIatlon reSUItS File Edit VYiew P’:oject Report | Window Help ‘3\ =
D E & B X Status kNG E AR O~ FKT
Energy — - —
° .. Network Ma Aibration o] = s |$9Browser [ 22 |
Table of results mm R | > |
Full... Junctions -
* Graphs Graph.
p \ TabTe...
. . Options...
» Export results in files
g, ¥

Avto-Length O LPS a 100% | ¥ 20197465, 33864213

K@1OG

www.kios.ucy.ac.cy



Results

* View simulated time-

-

series results & EPANET 2 - 126.inp

File Edit View Project Report Window Help

(=% s =

DEE &S BX#d g MEEES M EPR UL OEBEZ—-CFTKT

=

~/

«« Metwork Map

4

[= @& =]

== Time Series Plot - Pressure for Node 126... E'@
Pressure for Node 126-425

Pressure (m)

T T T T T T T T T —T
0 2 4 6 8 10 12 14 16 18 20 22 24
Time (hours)

&3 Browser | 23 |
Data lMap ]

Junctions -

126-410 -
126411
126-414
126-415
126-417
126-418
126-418 (H
126-420

K@LOC

www.kios.ucy.ac.cy

Auto-Length OFf LPS a 100% | X 202034.66, 337036.18




Results

. . [ X
* View results in table form A
-#; EPANET 2 - 126.inp B ]
File Edit View Project Report Window Help
N E B¥Xd ZHEERE |k HNEPa0B o889 —~F KT
++ Network Map [= ] = (=] 33 Browser |£|
| > ||
Junctionz -
126410 A
126411
126-414
126415
126417
126418
126419 M
- 126-420 -
Metwork Table - Nodes at 0:00 Hrs == 3] -
Demand Head Pressure -
Hode 1D LPS m m i . '
Junc 1261 4594 .15 L n B
Junc 126103 0.02 4332 4240
Junc 126105 0.00 4936 436
Junc 126-106 0.05 4932 4270
Junc 126108 0.00 4936 1.3
Junc 126111 0.09 4935 4353
Junc 126116 0.01 4932 4159
Junc 126118 0.04 4933 4380
Junc 126119 0.09 4934 3897
u Junc 126120 0.03 4332 4382
Junc 126121 0.02 4933 427
O Junc 126123 0.04 4932 4378
Junc 126125 0.01 4932 4368 ~
2 — <« [ b
futoLength OF | LPS ﬂ 100% | 3 201731.75, 335416.39
L




Type of Errors/Warnings

Hydraulic Status:

Run Statys | ——_——————
0:00:00: Pump 107 changed by Tank T-1 control
Fiun was unsuccessful. See Status Repart 0:00:00: Balancing the network:
for reazons. 0:00:00: System ill-conditioned at node 1
0:00:00: Beservoir B-2 is closed
Qk. 0:00:00: Reserwvolir B-32 is closed
0:00:00: Tank T-1 is closed at 5.00 m
0:00:00: Pump 107 open
& Status Report
Page 1 Wed Dec 05 12:32:08 2018 ~
* EDPALNET *
* Hydraulic and Water Quality *
* Enalysis for Pipe Networks *
Version 2
Run Status

Znalysis begun Wed Dec 05 12:32:08 2013

Hydraulic Status:

Warning messages were generated. See

Statuz Repaort for details. 0:00:00: Pump 107 changed by Tank T-1 consrol

0:00:030: Balancing the network:
Trial 1: relatiwve flow change = 1.000000
Trial 2: relative flow change = 0.188351
DSV 7% switched from active to closed
Trial 3: relative flow change = 0.473213
Trial 4: relative flow change = 0_.002888
Trial 5: relative flow change = 0.000003

©Q00:00: Balanced after §5 trials

:00:00: Reservoir R-2 is emptying

:00:00: Reservoir R-3 is emptying

:00:00: Tank T-1 is emptying at 5.00 m

:00:00: Pump 107 open

c00:00: PSV 73 closed

~/

K@LOC

[ R R R

WRARBNING: Negative pressures at 0:00:00 hrs.
WABNING: Pump 107 open but exceeds maximum flow at 0:00:00 hrs.

www.kios.




Aé6_Water Network Design




Exercise Aé.1_Drawing Elements

Steps:
1. Set Defaults 5. Add patterns, controls and curves
* |D Labels: Set ID increment to 1 6. Settime options

» Properties: Choose default values for some properties

_ _ 7. Run analysis
* Hydraulics: Choose Flow Units and Headloss formula

2. Display options

* View — Options

3. Draw the network
» First import nodes (reservoir, junctions, tank)
* Draw links (pipes, valves, pumps)

4. Set object properties

K@LOC



Exercise A6.1_Drawing Elements .,

A. Design the following gravity system in galvanized iron knowing that at point E —k
consumption is 5 I/s and that A is a comparatively infinite source of water.
Diameter of the pipeline is 125 mm and pipe roughness is 120 (H-W) [Set these

values as default].

D
E
C
A Top view
B
45
40
35
a0 \\/\ o
. \\‘\\/N
2':' T T T T T T T T T
u a 100 200 200 400 s00 E00 yoo 200 an0 1000
O Elevation 0] 37| 32| 30] 93] 25 73] 21| 28] 79] 26| 32
Length O] 1o0] 1200  B0| 75| 100 60| &0| 90| 30| &0 110
Zd
Chainage O] 1o0] 220] 270] 345 445 EO5| BO5[775[B05] ©55 | 965
’ g
‘ A B C D E
]

www.kios.ucy.ac.cy



Exercise Aé.1_Drawing Elements .,

Hints: 1. Firstimport the nodes and afterwards the pipes.

2. Always place a node in the intermediate highest points (i.e. Node B’ at 345m from A).

By placing an extra node in high points you will be able to verify that the pressure is
sufficient.

K@10C

www.kios.ucy.ac.cy



Exercise A6.1_Drawing Elements .,

B. A branch line must be added to the design, to supply a second town, point G, T

with 7 I/s. Modify the design according to the new data.

Redesign some pipes in order to have pressure above 5 m in nodes E, G and B’
and above / close to 10 m to the rest of the nodes. For the new members,

Diameter is 150 mm and pipe roughness is 120 (H-W).

34

32 Fd
30 ;f
28
26 /
24 \%
22
u 20 : : .
O a 100 200 300 400
0 — Elevation 28 256 24| 22 33
P Length 0 100 1200 50 75
‘ Chainage a 100 220 270 S45
v C F G
]

www.kios.ucy.ac.cy



Exercise Aé.1_Drawing Elements .,

www.kios.ucy.ac.cy



Exercise A6.1_Drawing Elements .,

C. Load the demand pattern and run a 72 hr. simulation. N

Is there any change? Is there any negative pressure (if yes, at which time

step?)

Optimize network (change diameters and / or add new pipes).

Times Options @
Property Hre:Min |
Total Duration e -
Hydraulic Time Step 1:00 L4
Cuality Time Step 005
Pattern Time Step 1.00
Pattern Start Time .00
Reparting Time Step 1.00
Report Start Time 14:00 ; CEI E Pressure
Clack Start Time 12 am - L]
u~ . & 1,76 0,00
Chobinbim [ -
10,00
O A P25 B F
|:| ) . 20,00
d
? P 0.3 30,00
‘ G
New pipe Length (rmy ' m
v 428 '
]



Exercise A6.1_Drawing Elements .,

Pressure Diameter Day 1, 2:00 PM
400 6.00

2.00 12.00

12.00 24,00

16.00 36.00

www.kios.ucy.ac.cy



Exercise A6.1_Drawing Elements o) /\ﬁ g‘&é‘i
(N7 \ =
LN “f

D. New factory at point E with a base demand of 0,127 I/s

(Add the new factory demand pattern).

Is this factory affecting the system?

Is it necessary to enlarge the current system?

’
Demands for Junction E A u
Baze Demand Time Pattemn Category -
[ Junction E E\

5 1 Population =

Froperty Walue |
nz7 2 Factory o .

escrption -

Tag

*Elevation 32 |:|

Baze Demand 3

Demand Pattern 1

Demand Cateqories 2_| o

Cancel ‘.3

K@LOC

www.kios.ucy.ac.cy



Exercise Aé.1_Drawing Elements .,

K@10C
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EPANET SCENARIOS

Network analysis

* Coordinates, Elevations, Demand Categories,
Patterns

+ Tank, valve, pump, reservoir properties
* Sub-DMAs: tank area, PRV area
* Load map

PRV - Active/lnactive - Pressure change * Chlorination scenario
* Bulk coefficient: - 0.2378

+ Select reservoir/tank — Set Initial Quality (Concentration)

Tank Capacity (closed pump)  Contamination scenario

+ Select node — Set Source Quality/Setpoint Booster

Pump control — Energy cost relationship
« System flow graph
* Energy cost table

K@1OG

www.kios.ucy.ac.cy



EPANET Graphs

&+

File Edit View Project Report Window Help

DeE S B2X#H g WNEEE kM NEKSPQAQAEZOHET—-CKT

re - ) ) ) r:.- . "
“ Network Map [ = [=]||# Time Series Plot - Chlorine for Node T1 (= |[® | =] |3 Browser| =
Pressure Flow [ Day1,1200AM | Chlorine for Node T1 Data  Map |
0.5
32.00 5.00 _— . i . i ! ! ! ! ' ' Modes
44.00 10.00 = Prassurne S
E. 0.3
56.00 20.00 - z Links
83.00 50.00 502 Flow -
= 0‘1_ i
m CMH e ! : ' ' : : : : ! ! : X : . )
—_— fluiic
0 10 20 30 40 S0 80 70 80 80 100 110 120 130 140 150 180 (:00 Hrs -
Time (hours) P 5
: - LI T I
i Time Series Plot - Pressure for Node n215 E\@

Pressure for Node n215 P SR

Time (hours)

e System Flow Balance = EcR(F><T

System Flow Balance

Produced
Consumed

Flow (CMH)

Sanpekiu
Square

[T P

1]

T T T T T T T T T T T T T T
0 10 20 30 40 50 60 70 &0 S0 100 110 120 130 140 150 1

Prom=anach
Tima (hare

sea

L4
Auta-Lenath Off CMH n 151% | Wy 2059470.43, 33364456

www.kios.ucy.ac.cy
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EPANET Tables

Y
%
File Edit Wiew Project Repot Window Help

DA S BxXH guE@RE |r RK+AQH OEF~ KT

—— i gl
o' Network Map E\ = @ Network Table - Modes at 0:00 Hrs E\@ #J Browser ‘:
_ Demand Head Fressure Chloring A Data  Map |
MNode 1D ChH m m mg/L
Demand Flow Modes
0.00 500 Junc nl 10211 28.90 0.00 IDemand i
4 0.50 10.00 e . . Junc n2 014 1021 28.24 0.00 Links
1.50 20.00 g 7 S =my o | lunc n3 0.18 10211 28.34 0.00 Flows =
J W 3.00 50.00 ' o 7 @ 0 @
- o - o Junc nd 061 1021 3385 n.on Time
CMH CMH 3 o o o ? :
. Junc g 0.19 10212 3655 0.00 1300Hs B8
e &
Junc nE 020 10211 31.20 0.00 —]
J 7 o 1021 26.19 n.on W J B
unc h | ) | L
—
Junc ng 0.25 10212 3763 0.00 prorr i
June nd 033 1021 3285 n.on
June A1d 0.av 1021 2077 0.00 v
Network Table - Links at 0:00 Hrs =n =R ="
Flow Welocity Unit Headloss Chlorine Status ~
Link 1D ChH me's mkm mgsL
Fipe p1 nos 0.05 0.00 Open
Fipe p2 15.69 0.25 0.EE 0.00 Open
Pipe p2 4722 015 014 000 Dpen
Pipe p4 -0.29 0o n.on oo Open
U Fipe p& 011 0.aad 0.00 0.00 Open
Pipe p& 016 0o n.on oo Open
o Pipe p¥ 0.94 003 0.0z 0.00 Open
2 ﬂ Fipe p& .25 0m 0.00 000 Open -
~, v
‘ < >
v Auto-Length Off ‘ ChiH a| 3843 | w0 203398 77 338734 53
|

www.kios.ucy.ac.cy



PRV Inactive — Pressure Profile

File Edit View Project Report Window Help

[DEE& Bxn gEEd [f 1 ZbQaD 0=~ CNT

1 . N
| )(\

| =)

<

+H Network Map (=== | K Contour Plot - Pressure at 0:00 Hrs [= = |[ = | |« Browser [=]
hd
10.00 11 M 5.00 10.00 Nodes
30.00 10.00 30.00 IPres&ure vl
50.00 20.00 50.00 Links
60.00 50.00 60.00 Flione hd
CMH
m m Time
0:00 Hrs vl
o o] 4 I I » I
4 4 [=] »
— —
s Profile Plot - Pressure at 14:00 Hrs [ |-
. Profile of Press[nzz5 |t 14:00 Hrs A
1 1 | e m
0 w— 1
,‘ 0 20 a0 60 80 100 120 140 160
\‘. Distance
v Auto-Length OFf | CMH H‘ FOE% ‘ wor 20544604, 339305.49
— -

www.kios.ucy.ac.cy



PRV Active - Pressure Profile

File | Edit View Project Report Window Help

DEES Bx#a guERS K E+taaQHoEHI—~CNT,
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Chemical Spread
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Pump Controls — Energy Cost

Energy Report
Table |Ehart I
Percent Average Fom-hir Average Pealk
Purmp Itilization Efficiency Afm3 Kamatts Kawatts
PUMP_1 4335 7a.00 0o 4,51 4.BE
Total Cost
Demand Charge
& "
® a® m
Energy Report
Tahble |Ehart |
Percent Average Fon-hir Average Peak Cost
Pump Ltilization Efficiency fm3 Famatts Fanatts fday
PUMP_1 3953 a0 IR 1] 4.45 460 4220
LINE PUMP 1 CLOSED IF NODE Tl ABOVE 3.3000
Tatal Cost LINE EUME 1 OFEM IF NODE T1 BELOW 2.4000

Demand Charge

n.ao
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EpwTnupaToAdyio yia EknaideuTiko Zepivapio "Eicaywyn
oTo EPANET" (27/4/2020)

16 Responses 05:12 Average time to complete Active status

1. 2e no6oo Babuo sioTe euxapioTnuévol and To EpyacTnpio "Eicaywyn oTo

EPANET";
0
Promoters 10
Passives 6 6 3
Detractors 0 -100 +100
NPS®

2. Oa pnopw va Xpnoihonoinow TIC YVWOEIC auTEC aTn OOUAEIG Hou

0
Promoters 7
Passives 8 3 8
Detractors 1 -100 +100
NPS®

3. Mooo mbavo sival va CUPPETAOXETE O napopola aeuivapia Tou KOIOX aTo
HEAOV;

0

Promoters 12 \
N

https://forms.office.com/Pages/AnalysisPage.aspx?id=tObRjayNj..TUCQIQCNOPWcu&AnalyzerToken=pg0SgZpno32U6LHGbXAL42jVela2eEsh Page 1 of 5



Microsoft Forms

04/05/2020, 4:50 PM

Passives 4 I b .

Detractors 0 -100 +100
NPS®

Mooo niBavo eival va elonynBeiTe auTa Ta EpyacTnpla o€ KAnolio
ouVvadeAQpo;

0
Promoters 13
Passives 3 8 1
-100 +100

Detractors 0
NPS®

Mooo guxapIoTNUEVOI €I0TE And TNV NOIOTNTA TNE NAPOUCIAcnC Kal Tou
OMIANTH;

0
Promoters 13
Passives 3 8 1
-100 +100

Detractors 0
NPS®

H d1apkela Tou gelivapiou NTav kataAAnAn kai ENapkng;

0
Promoters 9
Passives 7 5 6
Detractors 0 -100 +100
NPS®

Mooo guxapIoTNUEVOI €i0TE and Tn Xprion Tou Zoom yid dIadIKTUAKA

SKAAIASTITIKA OSTIVANIA*

https://forms.office.com/Pages/AnalysisPage.aspx?id=tObRjayNj..TUCQIQCNOPWcu&AnalyzerToken=pg0SgZpno32U6LHGbXAL42jVela2eEsh

Page 2 of 5
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i bl il 4
0
Promoters 12
Passives 3 6 9
Detractors 1 -100 +100
NPS®

8. Ti oac apeoe neplooOTEPO aANd TNV NApouciaon;

Latest Responses

6 "Ta napadeiyuara nou pag napouoidoare Nrav fnoAdu ...
Responses

n

"o 066nkav napadeiyuara kar Ta dIdpopa oevapia.

9. Av dev oac apeoe KkaTi, TI ATAV AUTO;

3 Latest Responses
Responses "Hrav noAAa ta Gepara kai Aiyog o xpovog, idika av...

10. Moia BepaTa oXeTIka Pe To EPANET ) GA\a napepgepr) Texvoloyikd
O<paTa Ba BEAATE va NapousiAOOUKE OTO HEANOV;

3

Responses Latest Responses

11. Nboo ouxva Ba BEAaTe va diopyavwvoupe auTda Ta dIadikTuakd

OEMIVApIa;
@ 6 dopeg To Xpdvo 1
) 4 popeg 1o XPbVOo 3
@ 3 dopeg 1o XpbVOo 10
@ 2 dopég To Xpodvo 3

https://forms.office.com/Pages/AnalysisPage.aspx?id=tObRjayNj..TUCQIQCNOPWcu&AnalyzerToken=pg0SgZpno32U6LHGbXAL42jVela2eEsh Page 3 of 5
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Other 0
o N

12. 'ExeTe kaGnoia aAAn €10mynon yia va BEATIWOOUNE Ta CEPIVAPIA;

5

Responses Latest Responses

13. EmIBUEITE va EVNUEPWVEDTE Yia PEANOVTIKA OEPIVAPIA PEOW email;

. Nat 15
O Ox 1

14. OvopaTenwvupo

Latest Responses

15 "Sopia Apiordapxou"”
Responses "MIXAAHZ OIKONOMOY"
"Ntailn Mnak"

15. Opyaviouog

Latest Responses
15 "Tunjua Avantuéewc Yoarwv"

Responses "TMHMA ANATITYZEQS YAATQN"

"Tunua Avantuéewe YodTwv"

16. Email

https://forms.office.com/Pages/AnalysisPage.aspx?id=tObRjayNj..TUCQIQCNOPWcu&AnalyzerToken=pg0SgZpno32U6LHGbXAL42jVela2eEsh Page 4 of 5
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LALCTOL I\CD'JUI 1DCO

15 "saristarchou@wdd.moa.gov.cy"
Responses "moikonomou@wdd.moa.gov.cy"

"dback@wdd.moa.gov.cy "
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