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EPANET DOWNLOAD

http://www.epa.gov/ORD/NRMRL/wswrd/epanet.html#Downloads
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Downloads 2
The following EPANET files may be freely downloaded, copied, and
distributed.
Date File Description

3/5/08 ;Slelsf;q?;)tractina installation program for EPANET 2.00.12 (EXE) ﬁ

9/11/00 EPANET 2 Users Manual (PDF) (200 pp, 1 MB)

3/20/08 EPANET 2 Programmer’s Toolkit files (ZIP) (247 KB)
5/27/08 EPANET 2 source code files (ZIP) (5532 KB)

2/25/08 List of EPANET 2 updates and bug fixes (TXT) (22 KB)
5/7/08 Multi-Species Extension

You will need Adobe Reader to view some of the files on this

page
See EPA's PDF page to learn more
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DESCRIPTION

¢ EPANET models flow rate, pressure, and water quality
(contaminant concentration) in a water distribution system.

¢ The modeled network can consist of:

¢ Nodes:
¢ pipejunctions

7 EPANET 2 Help

File Edit Bookmark Options Help
¢ storage tanks,and Qontents‘ Index | Back ‘ Frirt | £ ‘ p |
¢ reservoirs. Network Components
’ Llnks SO0 T :
¢ pipes Reservoir I
¢ pumps E
+ valves
¢ EPANET demo
Pipe Junction
3 In addition to these physical components, an EPANET v

Edl
Shorteut to Netl.net.Ink

C:\Documents and Settings\sshamsi\My Documents\2008\YSUGIS08\Lectures\10-EPANET\EPANET\AGNETDemo1\Net1.net




DESCRIPTION

¢ EPANET models:
o flow of water in pipes,
¢ pressure at junctions,
¢ height of water in tanks,
¢ concentration of a chemical,
¢ water age, and

¢ source tracing (trace the source of a
contaminant)

CAPABILITIES

¢ Extended period hydraulic analysis
¢ Can model systems of any size

¢ Computes friction head loss using one of
the following equations

¢ Hazen-Williams,
¢ Darcy-Weisbach, or
¢ Chezy-Manning

¢ Allows minor head losses for bends,
fittings, etc.

¢ Models constant or variable speed pumps
¢ Computes pumping energy and cost




CAPABILITIES
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+ Models various types of e
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& Shutoff valves p :
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¢ Check valves
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¢ Pressure regulating valves
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¢ Flow control valves ] | | oo ) esa]) mesal]

¢ Models storage tanks of
any shape (i.e., diameter
can vary with height)

¢ Allows multiple demand
categories at nodes, each
with its own pattern of
time variation

APPLICATIONS

¢ Plan and improve a system's hydraulic performance
¢ Pipe, pump and valve placement and sizing
¢ Fire flow analysis

¢ Maintain and improve the quality of water delivered to
consumers

¢ Study disinfectant loss and by-product formation
¢ Evaluate alternative strategies for improving water
guality such as:
¢ Altering source utilization within multi-source systems,

¢ Modifying pumping and tank filling/emptying schedules to
reduce water age,

¢ Utilizing booster disinfection stations at key locations to
maintain target residuals
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USER INTERFACE

+ Provides a visual network editor that
simplifies the process of building piping
network models and editing their
properties.

+ Various data reporting and visualization
tools are used to assist in interpreting
the results of a network analysis. These
include:

& Graphical views (time series plots, profile
plots, contour plots, etc.),

& Tabular views, and
& Special reports (e.g., energy usage).
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USER INTERFACE

INPUT FILE NAME

L0 EPANET 2 - Hetd.net
Fle Ede View Projet Repot Windw Heb MENU BAR

MAP AND
DATA BROWSER

. ok @
|Prossuae - 00 SIMULATION TIME

i
SIMULATION TIME |80 H:
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MAP LEGEND

NETWORK MAP
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STANDARD TOOLBAR

Standard

hed& X F

WEE

EPANET 2 Help BX

File Edit Bookmark Options Help
Contents| Index | Back | Fine | [ [

Standard Toolbar

The Standard Toolbar containg speed buttons for commonly used commands as follows:
Opens a hew project

Opens an existing project

Saves the current project

Prints the currently active window
Copies selection to clipboard or to file
Deletes currently selected item

Finds a specific item on the map

Runs a simulation

Runs a visual query on the map

Creates a new graph view of results
Creates a new table view of results

Wuodifies options for the currently active view
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MAP TOOLBAR

kb EmfE oD O —~CFKT

& EPANET 2 Help [=1[e3

File Edt Bookmark Options Help

Eunlenls‘ Index | Back \ Pint \ | \

Map Toolbar

The Map Toolbar contains buttons for working with the Network Map.
. Selects an object on the map

. Selects link vertex points
@ Selects a region of the map
Pans across the map
Zooms in on the map

Zooms out on the map
Draws the map at full extent
Adds a junction to the map

Adds a reservoir to the map

E3]
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Adds a tank to the map
Adds a pipe to the map

@ Adds a purnp to the map

Adds a valve to the map

Adds a Label to the map




EPANET INPUT

¢ Junctions

*

*
*
*

Coordinates (can import from GIS)
Elevation
Demand (gallons per minute)

Initial quality

Junction 10 5]

Froperty Walue

“lunction |D 10
#-Coordinate 20.00
*-Coordinate vo.aa
Description

Tag

|:E e ation Faltl
Base Demand ]

Demand Pattern

Demand Categories 1
Emitter Cosff.
Initial Quality 05
Source Quality
Actual Demand 0.00
Total Head 1004.35
Pressune 127.54
Cuiality 0.50
15
EPANET INPUT
'3 P| p es Property Walue
“Pipe ID
¢ Length “Start Node
. *End Mode 1
¢ Diameter Dessriplion

Roughness coefficient (Hazen-Williams |2

C factor)

..

B

*
»

T —r) | . .

“Length 10530
“Diamneter 18
“Roughness 100
Initial Status Open
Bulk. Coeff.

‘whall Coeff.

Flow 1866.18
Welocity 235
Unit Headloss 1.82
Friction Factar 0.032
Reaction Rate 0.00
Cuality 0.50
Status Open




EPANET INPUT

Tank 2 E|
’ Tan kS d a.ta Property Yalue
*Tank [D 2
¢ Coordinates (can import from GIS) Coordinate 50.00
-Coordinate 90.00
L El ev at' on Dezcription
Tag
* L evel S “Elevation 850
.. Initial Level 120
¢ In Itlal tirirun Lewel 100
¢« M | n | mum taximum Level 180
Diameter S0.5
« M a)(i mum | Minirum % olume 0
. 2 I “olume Curve
¢ Diameter Tank ' Mixing Model Mixed
Miring Fraction
* VO I ume "o Fieaction Coeff,
I Initial Guality 10
Source Quality
Source Pump et Inflou TEE1E
Elevation 970.00
" nal 13 Pressure 52.00
Quality 1.00
e Pumps data IR T
2
1

Tank

¢ Start node
End node

Pump curve

Source

* & o

Initial status
(open, close)

¢ Valves data

13

Froperty Walue

“Pump D

“Start Node

“End Mode

Description

Tag

Pump Curve

Pawer
Speed

Pattern

Initial Status

Open |

Curvn Editor ]
Curve 10 Descighion
i [Pume Curve for Pume
Curve Tipe Equston
FuHE =] [Wesd= 33203 TOAE ey 200
Fow  |Hesd = =
i : u
Em
2191
160
&
0 tooo 2000
¥ Flaw (GFM)
Load S| o | ceen | w |

Effic. Curve
Energy Frice
Frice Pattern
Flow
Headloss
Quality

Status

1866.18
-204.35
0.75
Open
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BACKDROP MAP

¢ EPANET can display a backdrop map behind the pipe

network map.
& street map,
« utility map,
« topographic map
¢ Simplifies the process of adding pipes to the network
(heads up digitization)
* \(Ik\)lind;)ws enhanced metafile (wmf and emf) or bitmap
mp

¢ Most CAD and GIS programs have the ability to
save their drawings and maps as metafiles.

& Selecting View >> Backdrop from the Menu Bar will

display a sub-menu with the following commands: Fte R | v |Fifipes Romi Wi W
o Load (loads a backdrop map file into the project) L& Lid.”qﬁ BE
# Unload (unloads the backdrop map from the project) Zzzmm ﬂ':nad
« Align (aligns the pipe network with the backdrop) Hide

Full Extent
& Show/Hide (toggles the display of the backdrop on

and off) Frd..

Query...
Overview Map

Legends
Toalbars

Options...

3
b
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DATA BROWSER

> EPANET 2 Help
File Edt Bookmark Options Help

Enntents| Index | Back ‘ Brirt | 2 | 2> |

Data Browser

The Data Browser is accessed fram the Data tab on the Browser
window. It gives access to the various objects, by category (Junctions, —
Pipes, etc.) that are contained in the netwark being analyzed. The
buttons at the bottom are used to add, delete, and edit these objects

22 Browser E3

Data |Map |

J i j <--- Selects an object category

<--- Lists ohjects in selected category

m, W < Add, Delete and Edit buttons

20
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EPANET OUTPUT

¢ Junctions (nodes)

¢ Pressure

¢ Quality (e.g., residual chlorine concentration)
¢ Pipes (links)

¢ Flow (gallons per minute)

¢ Velocity (ft per second)

¢ Head loss (ft)
¢ Tanks: inflow, level, quality

¢ Pump: flow rate

21

TABULAR RESULTS

B Network Table - Modes at 0:00 Hrs

Eleration Base Demand | Initial Gluality Demand Head Pressure Chlorine

Mode 1D ft GPM mg/L GPM ft psi mg/L

Junc 10 ] 05 0.00 1002.29 126.65 0.50
Junc 11 Falll 300 [13] 300.00 982,89 11824 0.50
Junc 12 Foo 150 05 150.00 970.05 117.01 0.50
Junc 13 B35 100 05 100.00 968.75 118,61 0.50
Junc 21 700 150 [13] 150.00 970.69 17.29 0.50
Junc 22 635 200 05 200.00 968.52 118,65 0.50
Junc 23 B30 150 1] 150.00 968,43 120,64 0.50
Junc 31 700 100 [13] 100.00 96667 11555 0.50
Junc 32 fall 100 05 100.00 965.16 11056 0.50
Resvr 9 500 HM A 1.0 -1881.03 800.00 0.0a 1.00
Tank 2 850 B AL 1.0 631.03 570.00 52.00 1.00

22

11



MAP BROWSER

EPANET 2

File Edit Bookmark Options Help
Conterts| Index | Back | Fimt | << | x|
Map Browser
The Map Browser is accessed from the Map tab of the Browser _
“Window. [t selects the parameters and time period that are viewed in
color-coded fashion on the Metwork Map. It also contains contrals for
animating the map through time.

Data  Map |

Hodes

Chlorine i [ Selects a node parameter for viewing

Links

Flow j' < Selects a link parameter for viewing

Time

300Hs 7] < Selects a time period for viewing

BN W

4 [E . B
< Anirnates the map display over time
Sets animation speed
The animation control pushbuttons on the Map Browser work as
followrs:
(L} Rewinds (returns to initial time)
4 Animates back through time
Stops the animation
» Animates forward in time
The slider bar underneath the buttons controls the animation speed.
v

ANIMATED MAP RESULTS

EPANET's water quality analyzer
Track the percent of flow from a given
node reaching all other nodes over time

4 EPANET 2 - Nel P =]
Eile  Edit Miew Project Heport ‘window Help
["INetwork Map =] &3

LAKE

TRACE LAKE
20.00
40.00
B0.00
&0.00

percent

Flows Units: GPM Zoom: 100 Run Status; a




3 Time Series Plot - Pressuie for Node 22

GRAPHICAL
RESULTS

1260
1140
2
=1220
&
71200
i
£1180

116.0

& 910111213 141516171819 20 21 222324

Time thours)

~Graph Type rObject Type
1 Time Series = Modes
" Profile Plot © Links

" Contour Plot

~Parameter

~Time Period

" Frequency Plot
" System Flow

[chione =]

Nodes ko Graph

Add |
Delete |
Move Up |
Hove Down |

oK Carcel | [ THelp Y

Distance

150
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GRAPHS

<> EPANET 2 Help

File Edt Bookmark Options Help

Contents| Index |

[em [ ]

Types of Graphs

The following types of graphs can be used to view values for 3 selected parameter:

Type of Graph

Description

Applies To

Time Series Plot

Frofile Plot

Contour Plat

Plats value versus time

Flats value versus
distance

Shows regions of the
map where values fall
within specific intervals

Specific nodes or links
aver all tirme periods

Alist of nodes at a
specific time

All nodes at a specific
time

Frequency Plot

Flats value versus
fraction of objects not
exceeding the value

All nodes or links at a
specific time

System Flow

Plots total system
production and
consumption versus time

Water demand for all
nodes aver all time
periods

“E 118 120
Pressure (psi)

[E3

70% nodes have pressure less

than 120 psi
o)

10
Time (hours)

26
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EPANET TUTORIAL

@ Great way to practice and learn

@ Build a network from scratch
@ Chapter 2, Page 13 of the Users Manual

CHAPTER 2Z-QUICK STARTTUTORIAL

This chapter provides a tutorial on how to use EPANET. Ifyou are not familiar with
the components that comprise a water distribution system and how these are
represented in pipe network models you might want to review the first two sections of
Chapter 3 first.

PUMP TALK

Figure 2.1 Example Pipe Network

27

EPANET TUTORIAL

1. Select Tutorial from EPANET Help menu, Of ——

Fle Edt View Proec feport Window [R0
DS mxs g ::""“"’

2. Open Tutorial.hlp file from C:\Program Files\EPANET2

& C:\Program Files\EPANET2

File Edit ‘View Favorites Tools Help

Qoek - O - F Pseach [Hroders - DB X M X @
sedress (5 Ciprogram FlesigpaneTz C:\Program Files\EPANET2 v

epanet2.CNT
CHT Fils

File and Folder Tasks Examples

]| Rename this file

[y Move this file

Copy this file

&3 Publish this fils to the
teb

EPANET2.GID
epanetz di Tes | GlDFile
=251 s0ke

Epanet2. hip
Help Fils epanst2d. exe
441 KB

() E-mail this fila
3 Delate this file

A Readhe txk
7 Epanetzw.exe Texk Documnent
Other Places A Y 4
Frogram Files Tutorial.GID
@ 24| | GIDFile
1) My Dacuments 5 IREEE] | vy
9 My Computer
E—— UnInst.log Updates.bxt
g v st Feees Text Document Texk Dacument
ZKE 1KE
Details 2 Mo
Type: Help File Date Modified: 6/5(2000 9:00 AM Size: 65,5 KB 65,8 KB d My Computer

28
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EPANET TUTORIAL

~# EPANET 2 Tutorial
File Edit Bookmark Options Help

£
¥ EPANET TUTORIAL

This tutarial provides an introduction on using EFANET to
analyze the hydraulic and water quality behawvior of piping
networks. The topics to be covered include:

Project Setup

Constructing a Metwark Madel

Setting the Properties of Metwork Chjects
Saving and Opening Projects

Funning a Single Period Analysis

Funning an Extended Feriod Simulation

v v v v w wv w

Funning a Water Quality Simulation

I LClick here to begin...

29

Network Map

EPANET TUTORIAL

SOURCE

1 g H
-

1

PUMP

SEE NEXT SLIDE

EPANET TUTORIAL

2> )| Wiew Network, Quit

Example Network

In this tutarial we will analyze the simple distribution network shown below. f consists of a source reservoir (eg. a
treatment plant clearwell) from which water is pumped into a two-loop pipe netwark, There is also a pipe leadingto a
storage tank that floats on the system

SOURCE
1 3 T4 3 g TG &
-
PUMP . . TANK
4 4 6

Click the View Network button above to referto this drawing at any time. Use the »» button to mowve to the nexttopic
and the << button ta return to the previous topic.

30
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EPANET TUTORIAL

B EPANET TUTORIAL

44 »r Wiew Metwork, Guit

Project Setup

Ourfirsttask is to create a new projectin EFPANET and make sure that certain default
options are selected.

1. FEPAMNET is not already running then launch it from the Windows Start menu.
2. SelectFile | New to create a new project.

3. SelectProject | Defaults to open the Project Defaults dialog form.

4

Onthe ID Labels page, clear all of the ID Frefix fields and setthe ID Incrementta 1.
This will make EPANET automatically label new ohjects with consecutive numbers.

5. Onthe Hydraulics page of the dialog choose GPM as Flow Units and
Hazen-williams (H4) as Headloss Formula.

G. Click OK to acceptthese choices and close the dialog.

If vou wanted to save these choices for all future new projects you could check the Save
box atthe bottom of the form before accepting it.

31

EPANET EXAMPLES

o EPANET comes with three example pipe networks to help one become
familiar with the program.

¢ The example input files are installed in the “Examples” folder underneath
the EPANET 2 installation directory

¢ C:\Program Files\EPANET2\Examples
¢ Examples include:
¢ netl.net: a simple pipe network modeling chlorine decay

¢ net2.net: an example of a tracer study utilizing calibration data

¢ net2-FL.dat: calibration data used with net2.net
¢ net3.net: a larger network model illustrating source tracing

+ View the Project Summary for example description (select Project >>
Summary from the main menu)

32
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HOMEWORK 6: EPANET EXERCISE

¢ EPANET Example 1: netl.net

¢ A simple example of modeling chlorine decay

R Eehd HOomEB-FMT

Tk
,,I s Project Sunmary
e L

[rr—— [ =]

B, .. ’ | . oy [ ERAHET Euamgin Netwerk 1
- RN W Use a5 header for prining
’

1
Sumber of Reservoirs 1
Busbue of Tanks 1
Mismbar of Pipar 12
Shaber of Pusps 1
Shabar of Valves 0
Flow Units o

e =]
[ msbar ot dunceiane “ -~

aeieens | o BY W |xranmn
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HOMEWORK 6: EPANET EXERCISE

¢ Download and print the

exercise from the HOMEWORK NO. 5: EPANET EXERCISE
Course Web site CEEN 4800/6965 - Special Topics
(HWS pdf) Geographic Information Systems and Hydrologic & Hydraulic Modeling

@ Launch EPANET software from Start — All Programs — EPANET 2.0
¢ It has 20 steps. ) ) ) ,
4 From File menu select Open. Navigate to C:\Program Files\EPANET2\Examples folder if

°* Exercise has q uestions necessary. Select the EPANET input file Netl.inp and click open.

that should be Open a Project
answered. Look in: [ 7 Examples - - B E- Conterts
BETE o —
¢ Answer the exercise e wares,
questions e

¢ Submit the exercise
with answers

File name:  [NetT et Open |

Files of type:  [Network files ["NET) =l Cancel

I Open as read-only

34
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