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PREFACE

The program presented in this manual, ALEID2000, is the result of the research
project “ Development of a computer model for residence times and substance
propagation”, executed between 1994 and 1996, and subsequently expanded and
updated. The purpose of this project was to make available to the water supply
companiesin The Netherlands a user-friendly network calculation program that
could perform water qudity caculations.

The program was originaly developed within the Dutch water sector on the bas's of
the EPANET 1.1c network caculation software, which was made available by the
US Environmerta Protection Agency (US EPA).

The program, in its Dutch version, is used amost universdly by the Dutch water
supply sector. Thisverson, Aleid2000 UK version, isthefirgt full versonin the

English language.

We want to encourage al usersto let us know about their experience and potentia
problems with the program. In the pagt, this has always been a good indicator of the
program’ s usability and of users wishes, which were taken into grateful con
Sderation when further developing the program.
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1.1

1.2

1.3

I ntroduction

About the program

ALEID2000 is a computerprogram for water distribution network caculations. It
can be used both for hydraulic caculations, where pressures and flows are determi-
ned, and water qudity caculations, where digtribution of incoming volumes, concen
trations and residence times are considered. The program runs on a PC, under
Windows 95 or better.

Technical support

If you have questions about the ingtalation or use of this program, or problemsin
Setting up amode, please contact the ALEID help desk at Kiwa Research and
Consultancy, e-mail address. deid@kiwanl

Quick start

Extensive information on the use of Aleid2000 is given in thismanud. For a*“quick
gart” with the program, start with Chapter 3, where the instdlation procedure and
the first sepsin using the program are explained. A hands-on exampleisgivenin
Chapter 6.

The remaining chapters go into more detail about:

- the mogt important eementsin establishing a new modd (Chapter 4);
- input files (Chepter 4);
- menu options (Chapter 5);

The theoretical background of the calculation models used is presented in
Appendix E.

All users are advised to go through Chapters 3 and 6, and the sections about input
layout in Chapter 4. For those who consider network calculations to be a new topic,
we suggest fird reading the generd information in Chapter 2, dong with the beginning
of Chapter 4 (theoretical considerations and data collection).
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2.1

2.2

2.3

General description of the program

I ntroduction

ALEID2000 performs water distribution network caculations; both hydraulic
cdculations and water qudity caculations.

The cadculations can be executed to solve the whole gamut of practica problems,
such as:

- desgn of network extensons and pumping sations;

- network maintenance;

- assesament of network rdiability;

- devdopment of effective flushing programs,

- operation of reservoirs,

- diagnosis of water quaity problems;

- operationa management, regarding both water quality and pressure.

To perform caculations with ALEID2000, a distribution network model must first be
crested. Thismodd isformulated as aset of input files, which together form amode
project. The input files can be created through menus, or with the help of an editor.
The results of the caculations can be presented both in graphica and in tabular form.

Hydraulic calculations

ALEID2000 performs hydraulic analyses for a given network modd — primarily the
cdculation of heads and flowsin the network — for specified time steps. Based on
this, dso derived parameters, such as pressure and pressure gradients, flow
velocities or pumping capacities are determined.

The program calculates anumber of steady tatesin anetwork: one at a particular
moment (tatic or “snapshot”), or severd within a certain period, at time steps
defined by the user (“quasi-dynamic” smulation). A coherent input model, based on
the water balance of the areg, is essentia for correct hydraulic caculations.

The theoretical background of the hydraulic caculaionsis comprehensvely
discussed in detall in thefirgt part of Appendix E.

Water quality calculations

Water quality caculations in ALEID2000 are based on hydraulic information, com:
bined, in some cases, with a reaction moded. The source of caculation principles here
IS EPANET, network calculation software developed by the United States
Environmental Protection Agency.

The program determines the following water qudity parameters.
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2.4

- averagetrave timesin the network;

- contribution from a supply point: thisis represented as a percentage of the total
delivery a acertain point in the network;

- digribution of conservative substances: these are substances that do not react
during transport, such as a concentration of salt;

- digtribution of non-conservative substances. a reaction modd isrequired for
these cdculations. In this case, the hydraulic modd has to be extended with
additiona information required for the reaction model. The program dready
contains modd s for chlorine and trihdomethane. Others may be incorporated

upon specific request.

Cdculation of other water quaity parametersis based on the hydraulic Stuation. A
detailed description of the water qudity agorithm is given in Appendix E
(sectionE.8).

Data input

To cdculate useful output, acorrect input model is required. Such amodel describes
the network: pipes, valves, supply and demand based on the water balance and
network configuration in the selected area. The network is then schematised into a
system of nodes and links (lines).

Possible node types are:
demand node: various demand patterns can be linked with these, each reflecting
the demand during a specific period;

- node without demand,

- fixed head node;

- resavoir.

Possible links are;
- ordinary pipe;
- check vave
- pressure reducing and pressure sugtaining valves,
- flow control vave;
- throttle control vave
- pump;
- hydrant;
gaevave.
The status of the links (open/closed) can be changed through an operation regime
that isrelated to certain control times, pressures or flows.

Appendix E (section E.5) explainsthe principles of operation of the various system
eements. The modd building procedure and the layout of the accompanying filesare
described in Chapter 4.

The input files are created manudly, with an editor. Modification of input filesis done
through the menu option “Edit / Edit Input” of ALEID2000. Thisisdescribed in
section 5.2.
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2.5

Output presentation

Both input and output data can be displayed on the map of the network, by showing
the ranges of the rdlevant parameter in different colours. A variety of output
parameters can be presented in this way. The graphic snapshot results can be
displayed for dl calculated times.
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Figure1l Presentation possibilities of ALEID2000

Moreover, diagrams can be created to present time series for certain parameters at a
number of points in the network, e.g. variations in noda pressure or pipe flow at
certain locations, or the travel time towards certain points.

Findly, al results can be shown on screen in tabular form, and be saved as an ASCII
file. All features are explained in Chapter 5, where the menu options are described in
Oetall.
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3 I nstallation and start-up of AL EID2000
3.1 System requirements

In order to run the program, the following minimum system requirements are

necessay:

- an IBM compatible PC-486 or higher, supplied with:

acolour VGA or SVGA screen;

* aminimum of 15 Mb of free gpace on the hard-disk for the ALEID2000
program itsdlf, plus additiona free space depending onthe sze of the
network;

* 16 Mbinterna memory (RAM);
* afloppy disk drive;
" amouse

- Microsoft Windows 95 or better.

Recommended system requirements.

- Pentium (up to 1000 nodes), Pentium 11 (up to 2000 nodes), or Pentium 111
(over 2000 nodes);

- 1 Gbof free space on the hard-disk for the ALEID2000 caculation results

- 64 MbRAM or more;

- acolour monitor of at least 17”.

Network use (eg. NOVELL) is possble, provided that DOS and Windows are

supported.

3.2 I nstallation

ALEID2000° is provided on asingle CD.

To ingdl the program, do the following:

1. Insert the ALEID2000 CD in the CD-ROM drive; the CD will auto-run. Follow
the ingtructions on screen.

2. If the CD does not run autometicaly, select the Start menu, then choose Run.

3. Type <drive>\SETUP in the command box, where <drive> is the cdrom-
drivename. Next click on the OK-button.

4. Default Aleid2000 will beingdledin CAALEID2K. If you wish the
ALEID2000 package to be ingaled in a different directory, give the full path
name of your directory in the displayed diaog box.

5. Click the NEXT-button to proceed with the ingtdlation.

Upon completion, a new program group named ALEID2000 will appear on screen,

with the ALEID2000 icon.

Thefilesingdled by this procedure are listed in Appendix C. If for any reason the

package has to be re-ingdled, the above procedure must be followed again.
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3.3

331

3.3.2

3.4

34.1

34.2

The programs in the package can be started by double clicking the ALEID2000 icon
or by moving the cursor to the icon and pressng <ENTER>.

Adjusting settings after theinstallation
Language

The language setting in ALEID2000 is default English. The language can be changed
a any time however (in the Internationa version only!) in the Edit, Options menu.

Editor

The program ALEID2000 can make use of an ASCI| editor. The desired default
Setting can be changed in the Edit, Options menu.

Working with ALEID2000

If you have no model

Before you can work with the program, amode hasto be created first. See Chapter
4 for details. Rather than starting from scratch, it is recommended that you modify an
existing moded, such asthe TEST mode supplied on the ALEID2000 CD.

If you have an AL EID2000 mode

If you aready have an ALEID2000 modd, ALEID2000 can be used directly. Open
the ALEID2000 group in Windows, and double click the ALEID2000 icon. The
program starts with an empty screen and the main menu. Before starting caculations,
aproject case must first be specified. Thisis done by clicking on Open Project
command from the File menu. Next, the program reads the input data.

Now information can be requested (I nfo and View menu) or modified (Edit menu),
and calculations can be performed (Calculate menu).

As soon as a caculation is done, the program imports the agppropriate input into the
shell. At that point the input becomes temporarily inaccessble. All output information
can be requested (Info, View, Graph and Report menu).

The output is stored in abinary file (*.OUT). Thisfile can beread only viathe Open
Output command from the File menu,. Once created, hydraulic caculations can be
dored in a separate binary file* .HBI. Using thisfile, water qudity caculations can
be performed later. Here again, the input project has to be imported. For further
information, see 5.6.

An extengve example of caculaionsis discussed in Chapter 6.
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4.1

Building modelsin AL EI D2000

Collection of relevant modéd information

As can be seen from the descriptions in the previous chapter, much datais required
to build amodd. To obtain this, various sources may be available in practice: maps,
computerized databases (e.g. GIS-system), data obtained from monitoring system
components (flows, pressures or energy consumption a the pumping sations, levels
In the reservairs), pressure and flow measurements at different points of the network
(e.g. a the connection points between digtricts or neighbouring water supply compa:
nies), and findly the consumption data registered for billing purposes. The type of
data needed depends on the type of the mode that has to be created.

Thefirst step isto sat the objectives for which the modd will be used. Possble
purposes are;

- design or recongtruction of the infrastructure (trangport modd);

- network management (district modd at the level of the main pipes);
- deveopment of flushing programs (sireet leve, ‘oneto one moded);
- dudy of network réeiability (transport model);

- water quality consderations (transport or district mode!).

The purpose determines the level of detail required in the modd.

Then the borders of the network have to be defined. For every system, awater
balance should be formulated, so that al inflows and outflows of the model areacan
be inventoried and the locd ingtdlations identified, such as pumping stations and
storage facilities (see Figure 2).
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4.2

4.3
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Figure2 Schematised presentation of a water balance

Only then red data collection for specific model components can Sart.

Required input data

Theinput data required depends on the complexity of the modd and the intended
cdculaions. A minimum moded configuration congsts of one supply point (with
known initid head), one or more demand nodes and one or more pipes. Depending
on the available ingdlations and the operation controlsin the network, the model can

be extended by:

- nodes without demand;

- pumps,

- resevoirs,

- hydrants,

- gaevaves,

- vaioustypesof vaves,

- demand variation patterns,
- additiond settings,

- water quality information.

Appendix H presents a detailed overview of al data required and calculated for each

system element.

Tools helping in setting up a model

Processing of the water company data required for mode building sometimes can be
made easer by making it compatible with the software used for modelling. Some

examplesfrom practice are:
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Networ k information systems

Automated network information systems contain, in theory, dl the network informeti-
on relevant for the modd layout. The problem hereisthat those sysems usudly
provide a much higher level of detail than is necessary for modelling. Therefore, a
criterion for selecting data from the information system has to be specified in one way
or another. Further problemsin data conversion may occur due to incompatible
representation of the network gppurtenances (e.g. vaves) in the information system
and in the moddling software.

The system layout can dso be directly picked up from the available maps by usng a
digtizer.

AutoCAD

ALEID2000 creates network graphics based on coordinate inputs. Cad programs
such aseg. AutoCAD can be used for mapping the network information. However,
it is not possible to import these drawings directly into ALEID2000.

Demand allocation

The demands registered for billing purposes have to be re-calculated in ALEID2000
as an average demand per node. If amodel uses the standardised coordinate system
for definition of node locations (in The Netherlands so caled GBKN co-ordinates
aeinuse), it is possble to make links between these co-ordinates and consumer’s
addresses available at the billing adminidration of the water supply company. To
enable processing of such information, additiona software to that for modelling
should be used.

Automation of demand alocation is particularly important, bearing in mind annual
vaiations, accurate demand distribution aong the network modd is crucid for its
rdiahility.
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4.4

441

4.4.2

Model validation and calibration

Calibration of the hydraulic model

Before amodd can be applied in practice, it should prove to be sufficiently reliable.
During the initid modd building procedure precautions should be taken to prevent
the following sources of errorsin the input:

- underestimated effects of corrosion on the reduction of pipe diameters;

- other factors which cause a pressure drop, such as e.g. loca losses due to
bends or elbows;

- changein demand dlocation (due to change of geographical borders,
corrections of adminidtrative errors, €c.);

- erorsin pesk factors, eg. when a certain mgjor user follows another demand
pattern than the generally accepted pattern in the model, or when the effects of
instantaneous demand are neglected in spite of the smal number of consumers,

- operation control of the system components improperly trandated into the mode
(e.g. pumping regimes or valve operdtion).

After the modd input is determined with the best possible information available, the
results of the first computer runs should be compared with different sets of
measurements than those used in the modd building process. Such vaidation
provides an impression of the behaviour of the model.

If amodd does not properly reflect redity (immediately or after some time), the
mode parameters should be modified based on network monitoring. This processis
cdled cdibration. Parameters that are often re-cdibrated because their values are
usudly unrdiable are:

- loca (minor) lossfactors,
pipe roughness factors,
- demands,

- pump speeds.

Proper cdibration of the hydraulic part of the modd is very important. After dl, the
flows caculated by the hydraulic modd are used as abass for the water quaity
caculations. Hence, errors created by hydraulic caculations will affect the caculated
water quality parameters aswell.

Calibration of the water quality mode

The cdculations of the water quaity mode for conservative substances, fractions and
travel times are solely dependent on the results of the hydraulic calculations. A well-
cdibrated hydraulic modd will in principle lead to reliable water qudity calculations.
Problems can appear either a nodes where the assumption of complete mixing is
questionable, or in the reservoirs.

The parameters used for non-conservative substances will need to be cdibrated. The
reaction model used in this case originates from American research about chlorine
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4.5

4.6

distribution (see reference [2]). Nonetheless, further research is suggested into its
gpplication for these or other substances.

General remarksabout theinput filesfor AL EID2000

The layout of the input files is described in the following sections. The ALEID2000
input is plit into a number of files, each with its own function. The types of filesare:

- project file

- modd input files witht

bagc information;

demand patterns,

co-ordinates,

control settings;

pump characterigtics,

water quality parameters,

contour lines describing the topography;
- theinitidisation file ALCALC.INI.

* ok ok F K K X

The following description will be given for each file type:
- identification;

- purpose;

- content;

- rdaions between the file dements,

- rdaionswith other files.

Except for the project file, the generd ruleisthat empty rows or rows starting with a
semi-colon ;" will be skipped during data reading. If the semi-colon is placed
somewhere within arow, the information following it will be treated as a comment
used for darification. Thus, it will not be considered as input for caculation. In any
case, the total number of charactersin arow should not exceed 200.

NOTE: Empty rows or those garting with ;" will automaticaly be removed after the
input is modified and saved viathe ALEID2000 menu.

In the project file, empty rows have a certain meaning and will not be removed from
thefile. For further explanation see the next section.

The project file

Purpose:
The project file conggs of dl the file names containing the modd input information
(i.e. the data required for caculation and presentation).

| dentification:
Arbitrary file name, with extenson .PRO

© KiwaN.V.
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Description:
The project file has afixed format of rows, asfollows.

rowl:
row?2:
row3:
rowd .
rows:
rowo:
row7:
row8:
row9:

project name/ explanation

name of the file with basic configuration
name of the file with demand patterns
name of the file with system control settings
name of the file with water qudity options
empty row

name of the file with co-ordinates

name of the file with pump properties

name of the contour file

- Theproject name/ explanation can be up to 80 characters.
- A format description of the named filesis given for:

I T T

bascfile (*.BAS), in section 4.7,

demand patternslibrary (*.PAT), in section 4.8;

control settingsfile (*.STF), section 4.9;

water qudity information file (* \WQI), section 4.10;
co-ordinatesfile (*.XY), section 4.11;
pump/hydrant/reservoir curveslibrary (*.PHF), section 4.12;
contour file (*.CON), section 4.14.

With the exception of . XY - and .PHF-files it is dlowed to have more than one
file of each type in the same project (directory): more files of the same type
digtinguish possible dternativesin the network andyss.

To be able to run aproject, at least one basic and a co-ordinates file should be
present. The remaining file types are optiond, depending on the nature of the
model. Thus, unlike other files, the project file may have some empty rows
reserved for the file names. Thiswill be interpreted by the program as ‘File type
not present’. Except for this purpose, no other empty rows should exist in the
file

Rows or their parts starting with a semi-colon will be skipped during the file
reading procedure.

Relations between file elements:
- Theorder of thefileinput described is compulsory.

Relations with other files:
- Theproject file contains the file names of the input files.

- Theproject file together with dl the files it indicates should be placed in one

(project) directory.
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4.7

4.7.1

Model input file 1. Basic file

General

Purpose:
Description of the network layout and the main characteristics of its eements. These

are

nodes (name, average demand, demand category);

reservoirs  (name, initid, minimum en maximum heed, resarvoir diameter or
the reference to volume-depth relation);

pipes (name, begin node, end node, diameter, length, roughness factor,
local loss factor, presence of check valve);

pumps (name, suction node, pressure node, reference to the file with
pump/hydrant characteristics);

hydrants (hame, net node, outflow node, reference to the file with pump/hydrant
characterigtics);

vaves (name, begin node, end node, diameter, valve type, pre-set mode,
local loss for fully opened pogtion).

| dentification:
Arbitrary file name, with extenson .BAS

Description:

The badc fileis divided into a number of sections, each starting with afixed header,
in square brackets. Thefileis concluded with an [END] row. An exact description of
the content is given in the next section and in Chapter 7, Reference.

Relations between file elements:

Uniform identification should be used for nodes and links. Being of the same
nature, nodes and reservoirs make one list, just as pipes, pumps, hydrants and
vaveswill form ancther group, al of these dements being consdered aslinks
between the nodes.

Node names that appear in the list of links should dready exist in thelist of
nodes.

The order of the file input described is compulsory. See section 4.7.2.

Relations with other files;

Node informetion: the basic node information is incomplete without additiona
data about node locations, i.e. X,Y co-ordinates and Z devations, stored in the
co-ordinatesfile

The type of the roughness factor depends on the head loss formula used. This
must be defined in the Control settingsfile (*.STF), in case another than the
default, the Darcy-Weissbach formula, is used.

I dentification numbers given for reservoirs, pumps and hydrants are references
to the accompanying curves. These must be present in the curveslibrary file
(*.PHF) under the same number.

Identification of the demand category given for each node refers to the demand
patterns library file. The patterns there have to be declared under the same
identification, except when the code 00 (= default setting) is used.
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4.7.2

4.8

48.1

- Theinitid head given for each reservoir can be adjusted in the control settings
file

Set-up of basic configuration

The layout of the badic file is based on the principle that each component in it: node,
pipe, vave, etc., should appear only once. For example, a pipe with avave should
be mentioned in the ligt of vaves and not in the list of ordinary pipes, areservoir
node should not appear in the list of ordinary (discharge) nodes, etc. Modification of
the file becomes eader in thisway.

The basic file congsts of the following data sections:

[TITLE]
[CONSUMPTION]
[TANKS]

[PIPES]

[PUMPS]
[HYDRANTS]
[VALVES]

[END]

NOTE: The order of the sectionsin thefile is compulsory.

A minimum configuration for network caculation congsts of nodes, pipes and fixed
head nodes, i.e. the datain the sections[CONSUMPTION], [TANKS] and
[PIPES], and the concluding section [END]. The file with co-ordinates should also
be present (see section 4.11).

Detailed information on each section type is given in Chapter 7, in alphabetical order.

The program makes no distinction between uppercase and lowercase lettersin the
names of the modd components.

Model input file 2. Demand patterns and factorslibrary

General

Purpose:
Information about the demand categoriesi.e. (peak) factors that influence the
average nodd demands specified in the basic file.

I dentification:
Arbitrary file name, with extensgon .PAT

Description:
See the next section, aswell as Chapter 7.
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4.8.2

Relations between file elements:

- Thefactors multiply average nodal demands (see Appendix E, section E.3.3).

- Therowsareidentified by a pattern number. All data given in one row belongs
to the same pattern.

- Atime(cdculation) step specified in the section [TIMES] isvdid for al 24-hour
patterns and for the concentration patterns from the water qudity file.

Relations with other files:

- Rdatesto the basic file by adjusting average noda demands with sdected
pattern(s).

- Name of demand pattern file is declared in the project file.

Set-up of demand pattern file

When available, the information given in the demand pattern file enables Smulations
of the basc mode by gpplying various demand scenarios. A smulation can be
defined asfollows:

It is gpecified for aperiod beginning a O (hours), until atime T, determined by the
number of factors. For 24-hour smulations, the sandard time (caculation) step bet-
ween two consecutive times (factors) is one hour. This can be modified separately.

During smulations longer than 24 hours, the multiplication of nodd average demands
goesintwo cycles daily and weekly. Every 24 hours a particular pesk factor will be
multiplied with the related day factor. Thisis arranged in the program so that when all
the factors of a certain pattern (row) are exhausted, the calculation proceeds with the
first one again. The day factors are specified for a maximum of one week (7 vaues).

The average demand is further multiplied by the leekage, growth and correction
factors. It is specified in the basic file which patterns are valid for certain nodes.

Different demand patterns can be atached to one modd area, e.g. for various
demand categories and/or minimum, maximum or average supply conditions.

The demand pattern file congsts of the following data sections:

[TIMES]

[PATTERNS]
[DAYFACTORS]
[LEAKAGE]
[CORRECTION]
[RELATIVE GROWTH]

NOTE: The order of the sectionsin the file is compulsory.
Detalled information on each section type is given in Chapter 7, in dphabetica order.

No minimum configuration for network caculation is required for thisfile. Regarding
the commentsin the file the same gpplies asin the case of the basic file.
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4.9

4.10

Model input file 3: Status and control settingsfile

Purpose:

Thisfile contains al information about control modes that influence the mode or
program execution. These are:

- pressure, time or flow dependent control of components from the basic file;
- hydraulic options, such as type of head loss formula;

- nature of pressre related demand.

| dentification:
Arbitrary file name, with extensgon .STF

Description:

Thefile content is divided into the following sections:

[CONTROLS] control settings;
[PRESS.DEPENDENCE] pressure dependence of noda demand;
[OPTIONS] various options.

Detalled information on each section type is given in Chapter 7, in alphabetical order.

Relations between file elements:

- Thegiven controls affect the mode, as specified. The user should know and
take care that the chosen control settings smulate redlity properly. The program
does not optimise any of the control settings.

- Thedatafor individua nodes given under the [PRESS. DEPENDENCE]
section takes priority over the GLOBAL specified vaue.

Relations with other files:

- Reaed to the basic file by attaching the control and pressure dependent
demands as selected there.

- Name of the control settings fileis declared in the project file.

Mode input file 4: Water quality options

Purpose:
Information about water quaity options in the modd.

| dentification:
Arbitrary file name, with extenson .WQI

Description:

Thefile conggts of the following sections:

[QOPTIONS] sets the water quality caculation type
[QUALITY] givesinitid concentration or (source) % in anode
[REACTIONS gives reactions per pipe

[SOURCES] indicates sources of substances
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411

4.12

[QPATTERNS] specifies variation patterns of source concentration

Relations between file elements:

The calculation type chosen under [QOPTIONS] determines which sectionswill be
required further in thefile. The [QUALITY] section can be present in dl options,
whereas the other headers will be used for concentration calculations only. The
pattern numbers specified under [SOURCES] have to be declared under the
[QPATTERNS] header.

Detalled information on each section type is given in Chapter 7, in alphabetical order.

Relations with other files:

- Rdatesto the basic file by referring to the node names existing there.

- Nameof thewater qudlity file is declared in the project file.

- Thetime (caculation) step for [QPATTERNS] is the same as used for the
demand patterns from the demand pattern library.

Mode input file 5: Co-ordinatesfile

Purpose:
Information about node locations in the modd area. X and Y co-ordinates together
with node devations (Z) are specified.

| dentification:
Arbitrary file name, with extenson . XY

Description:
The co-ordinaes file has only one section: [COORDINATES] . For detals see
section 7.3.

Relations between file elements:
- The node names must be unique.

Relations with other files;

- Itisdlowed to keep only one co-ordinates file per directory (project). All basic
files (if more than one) can make use of thisfile.

Mode input file 6: Curveslibrary file

Purpose:

To describe main characteristics of pumps, hydrants and reservoirsin the model
area

| dentification:
Arbitrary file name, with extenson .PHF

Description:
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Thefile conggts of three sections:
[PUMP CURVES],
[HYDRANT CURVES] and
[TDATA].

For a detailed description see Chapter 7.

Relations between file elements:
- Theidentification numbers in one section must be unique.

Relations with other files:
- Itisdlowed to keep only one curveslibrary file per directory (project). All basic
files (if more than one) can make use of thisfile

413 Initialisation file ALCALC.INI
Purpose:
Information that does not directly influence the particular modd, such as the names of
the output files, definition of the times and time steps. The file ALCALC.INI will be
automatically created once calculation by ALEID2000 is being requested. Thefile
input is created from the vaues specified in the “Run - Standard” menu.
| dentification:
Fixed name, ALCALC.INI
Description:
Thefile conggts of the following sections:
[GENERAL] data about the smulation run parameters
[SOLUTION] names of the output files for hydraulic calculation
[REPORT] output data used for presentation of the results by the
Windows shell.
[QTIMES] datarequired for generating awater quality solution
(optiond).
For a detailed description see Chapter 7.
Relations between file elements:
- No specid requirements exist
Relations with other files:
- ALCALCI.INI contains the names of the binary outpuit files.
4.14 Model input file 7: Contour file
Purpose:
Description of the topography in the modd area. The contour can consst of severd
lines. Each row contains one set of X,Y co-ordinates or the asterisk character. The
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contour will be drawn gtarting with co-ordinates from the top to the bottom of the
file. After reading the asterisk ("*") character, the program proceeds by drawing a
new line from the following co-ordinates.

Sections:
There is one section with the name [LINE].

Format:
XY
or

*

Parameters:

- XandY are co-ordinates, which have to be specified in the same co-ordinates
system as those used for the nodes.

- The X,Y-rows can be split by the partition character "*" (asterisk).

Remarks:
none

4.15 M easur ements data file (menu option “Graph - Options’)

Purpose:

In the menu option “Graph - Options’ a set of measurements can be specified for the

related graph. Thisdatais read from thisfile,

Format:

Xi Yi

Parameters:

Xi :  vauefor point "i" of the parameter on the X-axis of the graph

Yi : vaduefor point"i" of the parameter on the Y-axis of the graph

Remarks:

- Eachrow in the file may contain one pair of points only.

- Intheory, the extenson of thefileisfree. To differentiate it from the extensons
of other files, the extendon * .DAT isrecommended. The program uses* .DAT
as the default setting of Graph, Options.
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5.1

Working with the program

M enu conventions

After the program is started, a screen with the main ALEID2000 menu appears. This
menu remains active during the entire program. Each option from the main menu
branches into a pull-down menu with program commands. Selected options (com+
mands) from these menus will ether be ingtantly executed or a didog box with further
ingructions will follow.

I alilx

wlua] o] aa]a) 9] e

ALEID 2000

Figure3 Opening screen of ALEID2000 UK version

Options in the menus can be sdected with the mouse or from the keyboard. Clicking
the mouse on a certain option will activate it. If the keyboard is used, the pull-down
menus become active if the combination <AL T-*> is pressed Smultaneoudy, where
"*" jsone of the underlined |etters from the main menu. An option from the pull-down
menu will then be executed by typing the corresponding underlined letter. If the
cursor pad is used, a highlighted option will be activated by pressng <Enter>.

Menu options displayed in grey (‘ greyed out’) are temporarily disabled. This means
that the information required for these optionsis at that moment inaccessible to the
program. Sometimes menu options are accessible (visble) only if certain conditions
are satidfied. For example, theinput of water qudity parametersisonly possbleif a
water qudity file was dreedy retrieved.
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Pressing the*OK” button in adiadog box means that the program proceeds with the
information specified in that box. Choosing the “ Cancd” button will quit the diadog
box without saving the latest modification.

5.2 Overview of the menu options
An overview of the menu optionsin ALEID2000 is given in the tablesbelow. In
Table 1 thefirst command in each column comes from the main ALEID2000 menu,
being followed by the available options in the corresponding pull-down menu. (see
aso Figure 3).
able 1 Mainmenu ALEID2000
File Edit Calculate |Info View Graph Report Window Help
Open Pro- |Editor |Standard |All Nodes & [ZoomIn |Time Any File [Tile About
ject Pipes Series Windows |ALEID
Node Horizontally (96
Open Edit Nodes Zoom Out | Time Summary |Tile
Output Input Series Output Windows
Pipe Vertically
Save Input|Copy Pipes Zoom All |Demand |ASCII Cascade
Output Windows
Project Summarize |Clear Map |Curve Snapshot |Arrange
Summary Demand Icons
Printing Contour Colour Options | Time
Coding Series
Print Setup Save Macro |Show
Legend
Exit Read Macro |Change
Legend
Toolbars
Options
A number of menu options branch out later on. These are:
- Edit Input (see Table 2)
- Contour, with sub-options On and Off
- Show Legend and M odify L egend, both with sub-options Node and Pipe
- Toadlbars, with sub-options Standard and T oolbox
- Snapshot and Time Series, both with sub-options Node and Pipe.
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Table 2 Edit Inplrl" Sub-menu npfinn:

Edit Input ? Node ? Edit
Add
Remove
Move

Link ? Edit
Add
Remove

Demand Patterns

Controls

Curves

Hydraulic Options

Water Quality Options

Concentration Patterns

Contour

Not dl of the menu options are accessible a any specific moment. This depends on
the type of retrieved information and the window in use.

I ALEIDZ000

File Edit Caleulake Info Miew Graph  Repork  ‘Window Help

Cpen Project, .. kel
Open Output, ..
Save Input.., Chrl45E

Projeck suminnatsys .

Brimt. .. b +P

1 DihdatahCursus\CASEINWCASEL PRO

Exit...

Figure4 The ALEID2000 main menu

53 Window types

More windows can be activated at the same time by using the ALEID2000 menus.
The window with the network layout is usudly displayed, dong with the main menu.
Moreover the following windows can be opened:
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- graphwindow;

- tablewindow;

- Viewer window;

- DOSwindow for editing or calculation purposes.

Some menu options are ble only through these specia windows. Those will
be listed | ater.

54 File menu
54.1 Open project
When this option is selected, the program closes al current screens and retrieved
information, and asks to open another project. The standard * Open Project Fil€
window with thelist of available sub-directories will be opened in this case (see
Figure 5). All projects (see section 4.6) ligted in fileswith the .PRO extension can be
selected from the menu.
File Edit Calculate Info  Wiew Graph Report  ‘window  Help
=8| =| 2|2]=] 2
20
Zosken in: | {2 CASET I O e s e
S| AT
Bestandznaam: IE.-’-\SETPFEEI j Openen I
| Bestandstupen: |Pmiect files [*.pra) j Annuleren /l
£
Figure5 Opening a project filethrough the standard ‘ Open Project File’ window
One project congsts of the following files:
- abasic configuration file;
- acontrol sttingsfile[optional] ;
- ademand patternslibrary [ optional] ;
- awater qudity file[optional] ;
- apump/reservoir library [optional] ;
- aco-ordinaesfile
- acontour file[optional] .
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A minimum requirement for program execution is a project congisting of abasic and
co-ordinatesfile.

After aproject is chosen, the content of the sdlected .PROfile, i.e. the list of
available input filesin the project, will be shown on the screen (see Figure 6). It is
possible here to modify an existing project by adding or removing certain files from
thelig. Thisisimportant in particular for filesthat have not yet been creeted. By
Specifying a nonexigting file, the program will open an empty file with the given
name, which alows access to the Edit menu and the Edit Input submenu. If you
wish to modify one of more filenames, select the Save, then open option after
clicking the arrow next to the Open button. By default, the Open option is activated.

Current directary D:hdatahCursushCASE

Project name {CasEd FRO
— Conzisting of

B azic data file Icasrﬂ BAS

Pattern file Icasrﬂ FAT

Controlz file Icasrﬂ ASTF

wiater quality file | g

Coordinates data Icasrﬂ AT

Pump data Icasrﬂ .FHF

Contour data Icasrﬂ LCOM
Comment

LCancel |

Figure6 The’Open Project’ dialog box

Thus, there are two posshilities

- Theproject will be retrieved without modification. The retrieved information will
be presented in the network window.

- Theproject file will be modified, saved (possbly under another name) and
retrieved. The retrieved information will be presented in the network window.

After being retrieved, the network layout will be presented with pipe diameter and
noda ground elevation ranges shown in different colours (see figure 7). The work on
the modd may start now by choosing some of the options from the main menu
required for presentation or editing of the input data.
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Figure7 Presentation of the network lay-out (input)

The Open Project option is accessble a any moment. Itsimplementation has no
effect on other files except the project file(s), *.PRO.

542 Open Output

This option makes the results of caculation avallable for presentation on screen. A
file with the extenson .OUT sdected from the file window will be opened in this
caxe. Thisisabinary typefile, thus not directly readable (as atable). To store the
resultsin fileswith readable format, choose ASCI1 Output from the Report menu.

© KiwaN.V. 5-6 ALEID2000 UK
February 2000



5 ALEIDI6

Eile: Edit' Calculate Info Miew' Graph Heport Window: Help
== = ®l=2]=] 2] |
Lok jh: |E Calculate = _ _ ﬁl

Test OUT

File name:  [TestOUT Open |

Files of bype: IEIutput files [.out) _ﬂ Cancel |

Figure8 The‘'Open Output File’' dialog box

The information from the output file will be shown on the map of the network. Thisis
usudly a pressure Stuation in the network being presented in different colours for
different ranges, or any other parameter chosen (and automaticaly saved) during the
previous screen presentation. The method of graphic presentation is Smilar to that for
input information, however with more (menu) options being available in this case.
These options become accessible only after a certain .OUT fileisretrieved.

The content of a contour file will also be retrieved if such afile existsin the project.

The Open Output menu is accessible a any moment.
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Figure9 Typical screen after opening output file

Save Input

This command saves dl modifications in the input files, done viathe Edit Input
submenu of the Edit menu. Here it is aso possible to establish anew project by
changing the project name or the file names in the displayed lis.

NOTE: Only modifications done through Edit Input (Edit menu) will be saved by
the Save Input option. Additiona comments, empty rows or specific
layouts in the input files will be ignored.

Project Summary

This command opens awindow with two sub-windows: Summary and Statistics.
Thefirgt sub-window, Summary, alows comment lines to be added to the inpuit file.
Up to 8 lines, each with a maximum of 80 characters, are dlowed. Additiona lines
or characters will be ignored and thus will not be saved.

The second sub-window, Statistics, indicates the numbers of nodes, reservoirs,
pipes, pumps and vavesin the network as defined by the input file.
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&' Project Summary

Surmrnary | Statighics I

T ext ine for tile(z] [max. 8 lines and 80 char. per ling]

Test area for Aleid2000 L

ak

LCancel

‘Figure10  Summary’ sub-window of Project Summary option

&' Project Summary

Summary

— Mumber of elements

MNodes |E1

Resemvairs |?

Pipes |1 13

Purmps |2

Yalves ||:|

[T Pressure Threshold &ctivated

ak.

Cancel

Figure1l ‘Statistics' sub-window of Project Summary option
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5.4.6

5.4.7

5.5

5.5.1

Printing

This command makes a print of the active window by the sdlected printer. All
windows opened by using options View, Graph and Report (including the viewer)
from the main ALEID2000 menu can be printed.

Before the printing actudly starts, the printer properties, print range and number of
copies can be set. The printout orientation is selected from the Printer Settings
menu option (see later). Network printoutsin vertica (‘ portrait’) orientation alow for
afew more lines of text.

Print Setup

The settings defined by the Print Setup menu determine the printout formet in
generd. By choosing this option a sandard window will be activated, alowing for
the definition of:

- printer type/name

- printer properties

- paper Sze

- paper source

- print-out orientation: portrait or landscape

Exit

This command terminates the program, keeping the current settings saved in the main
initidisation file, ALEID2000.INI. These settings are:

- parameter shown in colours,

- nodesze/ link thickness,

- legend (colour) settings,

- background colour;

- form of highlighting;

- track of the datafilesin use before exit;

- agpect ratio (width/height proportion in the graphs).

Main menu: option “Edit”
Editor

This command gtarts a DOS-editor loading afile chosen via the sandard file
window. The specified editor operates completely independent from the program.

Any DOS-editor can be used if declared in the file EDITOR.PIF. For further details
regarding the editor ingtdlation refer to section 3.3.2.
The Editor option is accessble at any moment.
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55.2 Edit Input
A modd input created via the program menus and/or by network building directly on
the graph, can be modified by this option. One must know the origin of the infor-
mation that has to be modified, i.e. from which project file theinput is taken. An input
file, eg. the control settings file, which was not specified in the retrieved project
cannot be modified.
This option can be accessed only from the map-window, after an input project file
has been retrieved. For further details about the input format, refer to Chapter 4.
jle_|ﬁ Calculate  Info Wiew Graph Report  Window  Help
|  Ediar.. &= lal ol :
= e, ik
@|  _ P add... Chrl+H
i Zopy
";s Remove Area L4 Remove, .
— Options Mawve...
Dermand Patterns. .,
l Controls. ..
Curves. ..
Hydraulic Cptions. ..
wiater Cuality Gptions...
Zoncentration Patterns. .
Conkaur,., .
Figurel12 The*Edit Input’ menu
By dicking on the Edit Input option a pull-down menu with available options will
appear. Some of these options branch further (see Figure 12).
5.5.2.1  Edit Input - Node
In this menu option, the network nodes can be re-arranged directly on the map.
Available sub-options are Edit, Add, Remove and M ove. After choosing any of
these, the mouse cursor turns into selection modei.e. transformsinto avertica arrow
ready for selection of a particular node or a new location. The same result can be
obtained by right-clicking on an dement in the network without first sdecting the
Edit Input menu.
Edit
Clicking on a network node (in the cursor selection mode) opens a dialog box with
current information about the node. Thisis, depending on the node type:
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Node

- name

- number of exising categories

- average demands for each category

- codeof hourly, daily, leskage,
correction, and growth factors
pattern attached to each average
demand

- comment

- ground devation

- XandY co-ordinates

- initid concentration +
comment

- source concentration +
comment + patern number

All indicated information can be modified.

Edit node menu

General | Ennsumptinnl Wwhater quality I

Reservoir

- name

- initid head

- typewith additiond
parameters where required

- comment

- ground devation

- XandY co-ordinaes

- initid concentration +
comment

- source concentration +
comment + pattern number

- resarvoir reaction -
coefficient + commernt

—Mode data
Hame E=
Dope I Hode L‘

¥ coordinate I1 A6
T coordinate I1 0.5

Ground level I1 4 m [+t5L]

— Supply zuztainability

Frezzure Threzshold ll:l m head [+GL]

LComment

I[ 1] Mw Amst Yeenioord

ok LCancel

Figure 14 Edit node menu; ‘General’ tab
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Edit node menu

General i Eu:unsumptiu:un?l W ater quality I

— Conzumption [patternz)

Mumber of Conzumption Categones

Tl

&
=2
o
i
.
U=l
5
£
=

Conzumption
36.51 m3/h

292 m3/h

1211 m3/h
rmdh

TH

= loa

rmdh

I

i
CEr
i
i I
CEr

LComment

I[ 1] Mw Amst Yeenioord

ok LCancel

Figure15 Edit node menu; ‘Consumption’ tab

Edit node menu

— Concentraties

Iritial concentration I':' ma/|
Concentration at ||:| g/l I

sOLICE

Pattern IEI
T ank reaction ID per day

coeffizient

Carmment

I[ 1] M Amszt Yeenoord

ok LCancel

Figure16 Edit node menu; ‘Water quality’ tab
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Thefalowing limitations exist:

- anode name can have amaximum of 7 characters,

- thenew name should not exist amongst the other nodes/reservoirs,

- the number of demand categories attached to the node should range between 0
and 5;

- the pattern identification numbers should range between 0 and 99.

Edit Tank menu

General | Fleserw:uirl Wwhater quality I

—Mode data

Hame
Type I Reszervair j
Ground level I1 4 m [+t5L]

¥ coordinate I1 1.4
T coordinate I1 4.6

— Supply zuztainability

Frezzure Threzhold IEI m head [+GL]

LComment
|[?1] zuig kruidhaars

ok LCancel

Figurel7 Edit Tank menu, ‘General’ tab

© KiwaN.V. 514 ALEID2000 UK
February 2000



Edit Tank menu

{171 zuig knuidhaars | '

Figure18 Edit Tank menu, ‘Reservoir’ tab
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Add

After running this option, the location of the new node hasto be determined first. By
clicking in the selection mode &t a specified position on the map, the same dialog box
appears asin the case of the Edit option (see Figures 14-16). The required
informetion should befilled in.

A short-cut for adding anode is provided by one of the buttons immediately to the
left of the top of the screen:

=38 = )28 7]

- Map input file

Figure19 ‘Add node’ button
Remave

A sdected node will be deleted from the system by selecting this option. The action
has to be confirmed by pressing the“OK” button.

NOTE: All links connected to the removed node will be removed from the network
aswadl.

Mave
With this command a new location of the existing node can be specified by dicking in

the selection mode. A window appears on screen, requesting confirmation of the
M ove command.

A short-cut for adding anode is again provided by one of the buttons immediately to
the left of the top of the screen:

=gl Bl ®[R|&] 7
[CHepmpare

\[Move Node|

Figure 20 ‘Move node’ button

Related files

The network modification done by the Edit Input, Node option istemporary: it is
registered in computer memory only as long asthe program is active. If it is preferred
to make it permanent i.e. registered dso in the input files, choose Save I nput from
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the File menu (see section 5.4.3). This action will affect the content of the following
files

- Badcfile- sections[CONSUMPTION] and [TANKS]

- Co-ordinaesfile

- Water qudity file- sections[QUALITY], [REACTIONS]-TANK and
[SOURCES]

5.5.2.2  Edit Input - Pipe
In this menu option, the network links can be re-arranged directly on the map.
Available sub-options are Edit, Add, and Remove. After choosing any of these, the
mouse cursor turnsinto sdection mode i.e. transforms into a vertical arrow ready for
selection of aparticular pipe, or for node locations for anew pipe. A smilar effect
can be obtained by right-clicking directly on the selected ement of the network. A
amd|l sdection window then appears on screen:
Pipe LOO111
Edit...
Bemove. .
Figure2l Selection screen after right-clicking directly on a network element
Edit
Clicking on anetwork link in the selection mode returns the question: * Edit link <link
name> 7, where <link name> is the name of the chosen link. By pressing “OK” a
didog box with current information about the link will appear. Thisis, depending on
the link type:
Pipe/ Check valve Valve (PRV, PSV, PBV, TCV, FCV)
- name - name
- name begin node - name begin node
- nameend node - nameend node
- diameter - diameter
- length - vave characterigtics
- wadl roughness
- locd lossfactor - locd lossin open position
- comment - comment
- bulk reaction coefficient - bulk reaction coeffident
+ comment + comment
- wadl reaction coefficient - wal reaction coeffident
+ comment + comment
Pump / Hydrant
- name
- namebegin node
- nameend node
- number of atached pump/hydrant curve
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- comment

- bulk reaction coefficient
+ comment

- wadl reaction coefficient
+ comment

All indicated information can be modified.

The following limitations apply:
alink name can not have more than 7 characters,

- the new name should not exist amongst the other links;

- thediameter hasto be greater than 0 mm;

- length, wall roughness and loca loss factor should be equal to or grester than O;

- the pattern identification numbers should be between 0 and 99;

- no other link types than those named in the list are dlowed,

- the specified numbers of pump/hydrant curves must exist in the pump/hydrant
library (.PHFfile).

Pump modification menu

Edit tvpe IPump b |

Start node IEB End node IMEHM
Pump Ma. I 1 vl M

MHame

LComment
fi72-75)

Comment

Bulk r.c. I per day I
' all coefficient I msday I

oK LCancel

Figure22 Pump modification menu

Add

After activating this option, the location of the new link hasto be determined first. By
clicking, in the sdlection mode, a positions chosen for the link nodes, the same diaog
box appears asin the case of the Edit option. The required information should be
filled in.
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Remave

The sdlected link is ddeted from the network by activating this option. The action has
to be confirmed by pressing the “OK” button.

NOTE: Thelink node without other connections to the network will be removed
together with the link.

Related files

The modification dore by the Edit Input, Pipe option istemporary: it is registered in
computer memory only aslong as the program is active. If it is preferred to make it
permanent i.e. registered also in the input files, the menu option File, Save Input
should be chosen (see 5.4.3). This action will affect the content of the following files:

Bascfile- sections[PIPES], [PUMPS], [HYDRANTS] and [VALVES]
- Wae qudity file- sections[REACTIONS]-WALL and BULK

5523  Edit Input — Demand Patterns
I ALEIDZ000 - CASE1.PRO (input)
File | Edit Calculate  Info  Wiew Graph Repork  Window  Help
| Edtor.  l@mlolal ol
= BEOT o »
E. Copy Pipe g
i] Remaove Ares L4
Opkions :
Demand Patterns. ..
l Contrals, ..
CUryes, .,
Hydraulic Options. ..
Water Quality Opkions. ..
Concenkration Patterns. ..
Conkour...
Figure23 Selection menu for option ‘Edit I nput— Demand Patterns’
When this command is selected, a didog box with the choice of pattern types
appears (see Figure 23). The time step valid for hourly and concentration factor
patterns has to be specified first. A comment can be added to this. If no other
modification is required, sdect option "None' from the list of the pattern types before
pressing the “OK” button. If a certain pattern type is selected instead, the program
proceeds with lists of the current values for requested patterns. Modification of the
vaues may now take place.
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Pattern file

Time ztep for hourly and concentration patterns |1 Ihr j

LComment
|

— Pattermn file
Time/Hour multipliers

Diay multipliers

Leakage lozs percentages

Correction multiphers

b L L L B

Flanning penods/Growth rates

ok Cancel

Figure24 The pattern file menu
Time/Hour factars

By sdlecting this pattern type from the dialog box, atable with 24-hour patterns
appears. The factors of each demand category have to be stored in the same row,
while each column (except the first and the last) indicates factors at a certain moment
intime. The firgt column contains the pattern number and the last column contains any
related comments. Extending/shortening the paiternsis done by filling/emptying the
columns at the end of each row.
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Time,/Hour multipliers

Fattern time ztep 1 hr
20
el LT LT T T LK 1T T 1T _;J"""‘;: 1
Multiplier g [y My
os — Y
DD  — __wi' —_p | —— — e ——— e | e ] v
o1 2 3 &L 5 &6 7 8 9 W 1112 13 115 16 17 18 19 20 21 22 23
Time
Patterr oo | o0 | 200 | 3o [ 400 ] so00 =

1 0.3360 0.2120 0.2150 01830 0.0330 01330
0.4260 0.2300 0.2370 0.2140 0.2800 03330
0.4430 02330 0.3330 0.3330 0.5630 0.5360
1.0000 1.0a00 1.0000 1.0000 1.0000 1.0000

-
4| | 3

Add colurmi Remowve row ok

E O PR R o]

Figure25 Time/Hour factors screen

Day factors

This option leads to a table where day factors can be specified (modified).
A maximum of seven vaues (one week) can be defined for each category.
A comment can be given a the end of the row.

Day multipliers

dapl | dww2 | dww3d | dawd | daws | dawe -
No. 01 130000 _ o
No. 02 1.3000

No. 03 1,3000

No. 04 1.0000

No. 05
No. 06
No. OF
No. 08
No. 03
No. 10
No. 11
No. 12
No. 13
No. 14

Figure 26 Day factors screen
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L eakage loss per centages

The same applies asfor previous tables, except that this table condsts of one column
only (leakage percentages for different categories).

Leakage losses

=

Leakage lozzes -

Mo,

m

10

Mo,

02

Mo,

03

Mo,

04

Mo,

05

Mo,

0&

Mo,

0¥

Mo,

03

Mo,

03

MNod0

Mol

MNod2

MNod3

10
10
1]

il

LCancel

Figure 27

Leakage |osses screen

Carrection factors

Asabove.

Correction multiplier

multiplier

Comment | o

Mo,

o

Mo,

02

Mo,

03

Mo,

04

Mo,

05

Mo,

0&

Mo,

o7

Mo,

03

Mo,

03

Mo,

10

Mo,

1

Mo,

12

Mo,

13

M

14

{ o]
LCancel |

Figure28

Correction factors screen
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\onni o

This option leads to the same sort of table as the previous ones, except that it
congsts of two parts: one for years of the periods, and another for growth percen
tages. If less than five periods are specified, the program stores the informetion in the
last columns, filling the rest of the table with 0. As thisis done automaticaly once the
input is completed, no specid attention to this needsto be paid by the user. A
comment for each period can be added.

Planning periods/Growth rates
pear 1 pear2 | weard | veard | year5 | |~
Mo, 01 1333 1330 1935 2000 2005 Mo 01 —
Mo, 02 1933 1330 1935 2000 2005 Mo 02
Mo, 03 1933 1330 1935 2000 2005 Mo 03
Mo, 04 1933 1330 1935 2000 2005 Mo 04
Mo, 05 Mo, 05
Mo, 05 Mo, 06
Mo, 07 Ma. O7
Mo, 03 Mo, 08
Mo, 09 Mo, 09
Mo, 10 Mo, 10
Mo. 11 Ma. 11
Mo, 12 Mo, 12
Mo, 13 Mo, 13
Mo, 14 MNo.14 -
<] I LIJ
Delete raw ok LCancel
Figure29 Planning periods/Growth rates screen: planning periods

Planning periods/Growth rates

[wt2lzwzalzwadl 2w as5] s5peas | .
Mo, 01 Mo, 01 1.860000 | 1,860000  1.050000 | 3150000 3150000 sz
Mo, 02 Mo, 02 1.860000 | 1,860000  1.050000 | 3150000 @ 3150000
Mo, 03 Mo, 03 1.110000 | 1,1710000 | 1.000000 | 1,820000 @ 1,820000
Mo, 04 Mo, 04 0.000000 | 0,000000 @ 0000000 | 0000000 @ 0000000
Mo, 05 Mo, 05
Mo, 06 Mo, 06
Mo, 07 Mo, 07
Mo, 08 Mo, 03
Mo, 09 Mo, 03
Mo, 10 Mo 10
Mo, 11 Mo, 11
Mo, 12 Mo 12
Mo, 13 Mo, 13
Mo, 14 Mo, 14 -
1 o]
Delete row ok LCancel
Figure 30 Planning periods/Growth rates screen: growth rates
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Remarks:

- Atime gtep hasto be longer than 0.

- Lesk percentages have to be equa to or greater than O.

- Different lengths of seriesfor different categories are dlowed in case of hourly
and day factors. Thefirg time the program reads an empty cell inarow of a
certain category, it assumes that thisis the end of the series and proceeds with
vaues garting from the beginning of the row. Consequently, empty cdlswithin a
series are not alowed.

Related files

Modification of the patternsistemporary: it isregistered only in computer memory as
long asthe program is active. If you prefer to make it permanent i.e. registered aso
in theinput files, select the menu option “Fle - Saveinput” (see section 5.4.3). This
action will affect the content of the pattern file, * .PAT - dl sections.

55.24  Edit Input - Controls

By running this command, a table where the control settings can be specified or
modified appears on the screen (see Figures 29 and 30). Thetext in the table has to
follow the format described in section 7.2. Additiona rows (settings) can be included
or the existing ones deleted from the table. The program will check the syntax of the

added/modified text.
zettings | e
LIMK, KVMSC OPEM AT TIME OHOURS SWITCHING
LIMK, P$000F CLOSED AT TIME OHOURS ARTIFICIAL
LINK AJERM CLOSED AT TIME OHOURS SWITCHING
LIMNK. P$001F OFEM AT TIME OHOURS ARTIFICIAL
LIME EAMSC CLOSED AT TIME 1 HOURS SWITCHING
LIMK, KVMSC OFPEM AT TIME 7 HOLURS [
LIME KWMWSC CLOSED AT TIME 21 HOURS
LIMK. P$000F OPEM AT TIME 1 HOURS ARTIFICIAL
LIMK. P$000F CLOSED AT TIME 7 HOURS
LIME. P$000F OFEM AT TIME 21 HOLURS |
LIMNK AJERM OPEM AT TIME 16 HOURS SWITCHIMG
LIMNK AJERM CLOSED AT TIME 20 HOURS
LIMK. P$001F CLOSED AT TIME 16 HOURS ARTIFICIAL -
1 | 3
Perindicity of contral :

4”88“ L [~ Repeat periodicity during calculation period 4Iﬂ|zard...

Delete row I [T Do nobinelude o0 OF, I Cancel I

Figure31 Controlsscreen, |eft part
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Comment |
SWATCHIMG SCHEDULE 1
ARTIFICIAL PIPE BETWEEM KMMSC AND 74
SWATCHIMG SCHEDULE 2
ARTIFICIAL PIPE BETWEEM AJERM AMD 83
S TCHIMG SCHEDLUILE 1

ARTIFICIAL PIPE BETWEEMN KVNSC AND 74

SWITCHING SCHEDULE 2

ARTIFICIAL PIPE BETWEEM AJERM AND 83 -
4 | []
Pernodicity of contral -
M [ Repeat periodicity during calculation period &l
Delete ow I [T Do notincluds hound oK. I Cancel |

Figure 32 Controlsscreen, right part

Related files

Modification of the control settingsis temporary: it is registered only in computer
memory aslong asthe programis active. If it is preferred to make it permanent i.e.
registered dso in the input files, the menu option "Fle - Save input” should be chosen
(see section 5.4.3). This action will affect the content of the control file, .STF -
section [CONTROLS).

5525  Edit Input - Curves
Tanks
This relation can specify the Volume-Head relation for reservoirs, where:
- theidentification number hasto be greater than O;
-V, H-vaues have to be greater than 0.
Remarks:
- Datafollowing an empty row will be ignored,
- Incomplete data: the missng vaue will be set to O;
- Thevauesfor the V,H-rdation have to be specified in ascending order.
Related files
Modification of the control settingsistemporary: it isregistered only in computer
memory aslong asthe program is active. If you prefer to make it permanent i.e.
registered also in the input files, salect the menu option “File - Save input” (see
section 5.4.3). This action will affect the content of the curveslibrary file, .PHF -
section [TDATA].
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Figure33 Edit Curves—Tank relation

Pumps/ Hydrants

Thisreation can specify theflow - pressure jump/drop relation for pumps/ hydrants.
There are two possible methods of curve definition (see section 7.14): by formula, or
by polygond line, via points. The fallowing is vaid:

- theidentification number hasto be greater than O
- theflow - pressure jump/drop values have to be greater than O.

Fiqure 34 Edit pump curve, first screen
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The menu structure of this option conssts of two levels. The following should be
specified in thefirgt level (see Figure 34): the type of curve (hydrant, pump or tank)
the identification number of the curve (grid on the left) and the curve type (above).
Choosing the “Formula’ option will change the heeders in the grid on the right, where
the curve vaues are specified. A graphic presentation of the input is o possible

here.
=
Tipe of curve o !:'-""'?'-15
|F'-F‘TCF3 ;I " Porlz
M | Comment - | Errn nﬂ Chrmave il | 8 | b ] = -
2liEnes | schakstemal 1 i] 2800 ON0oonG  D.0ZEEE0) E0.00on
] 1 Wjmm | echakakchema?
e 4 |Fvnex | schakbsbschemal
] 7 W= ] schakebchema?
5 |7Mp |L.PAY.WESTE DRLUE
4 | | s | o
ot | osew | resion | pesema |
Gragh =
Figure35 Edit pump curve, second screen
Pump# 2 x|
4n
30
dH (mbead) \\
10 \\
1]
1] a0 100 150 200 250 300
02 (reSih)
Figure 36 Pump characteristics curve, shown by clicking on’ Show’ button
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Remarks

- Daafollowing an empty row will beignored,

- Incomplete data: the missing value will be st to O;

- Thevduesfor pump curves have to be specified in ascending order.

Related files

Modification of the control settingsis temporary: it isregistered only in computer me-
mory as long as the program is active. If you prefer to make it permanent i.e.
registered a0 in the input files, select the menu option “Fle - Save input” (see
section 5.4.3). This action will affect the content of the curveslibrary file, *.PHF -
sections [PUMP CURVES] and [HYDRANT CURVES].

553 Edit Input - Hydraulic Options
Various parameters used in hydraulic caculations can be modified under this option
(see Figure 37):
Comments
Head loss formula ID.W1 :J |
Specific mass |-| |
Wiscasity (m2/s) {0,000001 31 |
Global prezzure threshold ID |
m head [+GL]
= |
Figure 37 Hydraulic options menu
- Theagpplied head loss formula The roughness factor used in the input must bein
accordance with the formula selected here. Options are Hazen-Williams, Darcy-
Weisshach and Chézy-Manning.
- Massdengty of water in the network. It is used exclusively for conversion of the
pressure units.
- Thekinematic viscosity. Default setting for viscosity is 1.31*10° nf/s (at T =
10°C).
- Thegloba pressure threshold (loca pressure threshold is specified by the
“Node’ menu).
The default settings will be displayed in the didog box if not previoudy changed.
Related files
Modification of the settingsis temporary: it is registered only in computer memory as
long asthe program is active. If you prefer to make it permanent i.e. registered aso
in theinput files, sdect the menu option File, Save Input (see section 5.4.3). This
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action will affect the content of the control settingsfile, *.STF - sections
[OPTIONS] and [PRESS.DEP].

55.3.1  Edit Input - Water Quality Options
The type of water quaity caculation is displayed by this option.
The remaining menu options regarding water qudlity are dependent on the choice
here.
Comment
|
='wiater quality calculation
= Nane
{* Concentration
i Trace Source j
" Average age
LCancel
Figure 38 Water quality options menu
By sdlecting ‘ Concentration” anew diaog box appears with the genera data for the
concentration calculation.
Thee are:
- Thename of the chemicd substance. An arbitrary name can be given instead of
theinitid name*“Chemicad” (eg. “Chlorine’).
- Theglobd bulk reaction coefficient. Default setting: O per day.
- Theglobd wal reaction coefficient. Default setting: O m/day.
- Thediffuson coefficient. Default setting: 1.21* 10° mf/day, which is diffusion a
T=20°C.
- The maximum concentration. Thisis the vaue specified in the input section
[REACTIONS] - LIMITING POTENTIAL.
By seiting the percentage, the node name from which the calculation starts must be
specified. This node hasto be ared source, e.g. areservoir node.
Related files
Modification of the water qudity options is temporary: it is registered only in compu-
ter memory aslong asthe program is active. If you prefer to make it permanent i.e.
registered aso in the input files, select the menu option File, Save Input (see section
5.4.3). Thisaction will affect the content of the water quality file, * WQI - sections
[QOPTIONS] and [REACTIONS].
© KiwaN.V. 5-29 ALEID2000 UK

February 2000



55.3.2

5533

Modify input - Concentration patterns

In concentration patterns, asmilar menu appears as for hourly factors (see section
5.5.2.3). The same procedure can also be applied in this case. Note that the time
interval of the demand and concentration pattern is the same.

Concentration pattern

tultipliers

Pattern Comment | £

Add colurmi

Figure39 Concentration pattern menu

Related files

Modification of the concentration patternsis temporary: it isregistered only in
computer memory as long as the program is active. If you prefer to make it
permanent i.e. registered aso in the input files, select the menu option File, Save
Input (see section 5.4.3). This action will affect the content of the water quality file,
* WQI - section[QPATTERNS].

Edit Input - Contour

This command gives alist of the points describing the contour lines, with the
possibility of modifying or deleting these, or adding new points. One contour lineis
separated from the othersin the list by the asterisk character.

Related files

Modification of the contour linesistemporary: it is registered only in computer
memory as long asthe program is active. If you prefer to make it permanent i.e.
registered dso in the input files, salect the menu option File, Save Input (see section
5.4.3). This action will affect the content of the contour file, *.CON.
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Adjust contour line |

# coordinate ' coordinate i
10,970 20610
720 20,580
3130 20,330
8150 20,580
7260 20,400
B.020 20,060
5,140 13,700
4,440 13150
3630 18,330
3130 17,540
2700 16,570
2420 15,570 -
Comment

Ihgert
Add

Delete

Contouren voor het ket gebied

Cancel |

Figure40 Adjust contour linemenu

554 Copy

This command copies text or figures (bitmap) from the active window to the Wind-
ows clipboard, from where it can be used (pasted) in other Windows applications
(e.g. the standard Windows text processor Notepad). The copied dataremain on
the clipboard temporarily and has to be saved for further use. Thisis done separatdly
viathe clipboard (.CLP files). The content of a clipboard file can be used later. It can
a0 be printed from various gpplications.
The command is accessible from:
- map presentation
- diagram
- table
- viewer.
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5.6

5.6.1

Main menu: option “Calculate (F5)”

Standard

This option dlows the calculation run parameters to be s, i.e. initidisation of the
cdculation.

e ALEIDZ000 - CASEL.PRO (input)
File Edithalculate Info Wiew Graph Report  Window  Help

= | Standard...
-1 Map input file

Figure4l Calculate option

A didog box gppears with questions about the hydraulic calculation, water quality
calculation and the format of input and output (see Figures 42-44). The vaues
gpecified are then tored in the file ALCALC.INI (see section 4.13). Thefollowing is
the description of the format of the ALCALC.INI filein relation to the content of the
corresponding dialog box in the program.

Calculation

Calculation period | \Water qual'rt-:,-'l Report I

" More

* From II]— through |24 Ihr j
 Time I Ihr j

Yea W

Time [ [ =]

S ettingz

Accuracy [ |0m
H

IEI,EI'I m head
tax. nurmber of iterations |4|:|

Cancel

Figure42 Calculate screen; ‘ Calculation period’ tab
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Calculation

Calculation period | \Wiater gqualiy | Report I

Time step I Ih’ j
b ax. number of zegments I‘I oo

Minimum age I Ihr j

ok LCancel

Figure43 Calculate screen; ‘Water quality’ tab

Calculation

Huydraulic: solution file name |E.ﬁ.SE1 Hal

Binary report file name Ims E1l auT

Starting time repaort IEI Ihr j

Time zelected for report |1 Ihr j

Page length ) lines

Status info INn:nne j
ok LCancel

Figure44 Calculate screen; ‘Report’ tab
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ol ol sertion | |

Smulaion interva
Choice from:
*  None (dready exiging file
with hydraulic solution) --
*  From (1) to (t2) START t1, STOPt2

*  gngpshot at (tx) START tx, STOP tx
- Time tep between two caculations ~ TIMESTEP
- Cdculation year YEAR
- Cdculation accuracy for flow
and heads ACCURACY
- Maximum number of itertions TRIALS
- Time gep betweentwo cdculations  QUALITY TIMESTEP
- Maximum number of segments SEGMENTS
- Minimum trave time MINIMUM TRAVELTIME

Name of interim binary file with hydraulic solution:
[SOLUTION] - HYDRAULICS SAVE or USE, depending on purpose

Name of binary report file [REPORT] - BFILE

Sart timein the report [REPORT] - REPORT START
Time step in the report [REPORT] - REPORT TIMESTEP
Page size in the report [REPORT] - PAGESIZE
Satusinfo [REPORT] - STATUS

By modification of the ALCALC.INI file, the previous version becomes overwritten.
The program proceeds by calling the caculation module ALCALC.EXE.

There are severd posshilitiesin performing a caculation:

asahydraulic caculation only. If the water qudity file, *.WQI is not present, or
the “None” water quality caculation is specified, that calculation will not be
performed. The basic results of the hydraulic caculation can be stored in the
interim binary file with extenson .HBI. Based on thisinformation, awater quaity
caculation can be done later if necessary.

asawater qudity caculation only. If “None” caculation period is sdected in the
didog box, the program reads the results of hydraulic caculations made eerlier
as sored in the .HBI file specified in the cdl “Hydraulic solution”. A water
quality caculation will be then executed based on the statements in the WQI
file

If for the calculation period “None” is sdected in the dialog box (ALCALC.I-
NI), and “None’ water qudity caculation is requested, the program will create

the binary output file (*.OUT) based on the project file and the file with
hydraulic calculations specified in the didog box.

Both caculations. the complete caculation will be executed if awater quality
option in the WQI file and agmulation intervd in the didog box
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(ALCALC.INI) are specified. If afile namein the “Hydraulic solution” cell is
given as wdll, the results of the hydraulic caculation will be stored there for
possble later usein other water quality caculations.

After the caculation is executed, the program creates a binary file with the output
results (*.OUT) and an error-/status report file with name $. The content of thisfile
can be ingpected via the “ Output summary” option. The $ file can aso be accessed
in the viewer or by the editor a any moment.

If the calculation is completed successfully, the content of the .OUT filewill be
immediatdy used for presentation of the pressure stuation in the network (in
colours), unless specified differently in the ALEID2000.INI file. The remaining
results can adso be shown in the map by using the options available in the window.

Remarks

- Presentation of the output removes the input information from the program
memory. If anew caculation is necessary or input data modification is
requested, the project file hasto be retrieved again.

- 1f no . WQI fileis specified, the water quality options cannot be accessed.

- If one or more water quality parameters are not specified, the program assumes
the default settings (see section 7.18). These are not given for the time step and
the minimum trave time, being caculated by the program itsdlf.

- Thewater qudity statusin the content output (the file $) should be checked after
every water quaity caculation. If many links exceed the specified segmentation
(inthelast column) and the caculation results show unexpected jumps, the cal-
culation should be repested with alarger number of segments. NOTE: The
segmentation isinversaly proportiond to the water qudity time step (default
Seiting: 1/10 of the time step for hydraulic caculation). Hence, the smdler the
time step is, the more segments will be required.

5.7 Main menu: option “Info”
57.1 All Nodes & Pipes
File Edit Calculake mfn Wiews Graph  Repork  Window  Help
= & | gl I &l Modes & Pipes F&
MNodes.,, F7
o o
'i, surmarize Denand.. .
\l Zantaur L4
Save Macro
Read Macro
Figure45 I nfo selection window
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Under this option, alist of available network parametersis shown on screen.
Selected parameters will be displayed (in numbers) on the map for al nodes and/or
links. Severd parameters can be shown smultaneoudy; however, some com-
binations cause overlapping of numbers, which then become bardly legible. The
following parameters can be salected (see Figure 46):

Info Options {general)
—MNodes
[ | Nu:udegames [T Tatal consumphion entered
[~ Head above GL [T Tatal calculated consumption
[~ Head above MSL [~ Z of tatal demand covered
[T Ground level [T Tatal cons. entered > 0
[T Coordinates [~ Total cale. consumption > 0
[T Haowater quality calzulation
— Pipes
[~ Pipe name [ Diameter
[T Elow rate [ wall roughness
[~ Flowe direction [~ Hydraulic grade line
[ Yelocity [T Local loss coefficient
[~ Length
(] 4 Cancel
Figure 46 I nfo Options window
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Nodes:

- Node name

- Head above GL

- Head above MSL

- Ground leve

- Co-ordinates

- Water qudity

- Totd consumption entered

- Totd caculated consumption

- % of total demand covered

- Totd consumption entered > 0
- Totd caculated consumption >0

Pipes:

- Ppename

-  FHowrate

- Flow direction

- Vdocity

- Length

- Diameter

- Wal roughness

- Hydraulic gradeline
- Locd loss coefficient

110
1/O
1/0
O

110

| =avalableif input information isretrieved;
O =avalddleif output information is retrieved;

W =avaldbleif water qudity caculation was performed.

Parameters that are not accessible for presentation at a particular moment will be

‘greyed out’.
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5.7.2

573

Nodes

This menu option dlows the display of certain parameters for anumber of nodesin
the system. These nodes can be sdected by clicking the mouse directly on the map

or by making a selection from the list of al existina nod
Node list S

EMMEMN a
WBOS
EMCOM
KAWHSC
P£000

KWNEOM
2D
DALEM
AJERM
P30

KRDHRS
4EM
77ND
29K

31WE .:J

Ok LCancel |

Figure47 Example of nodelist

The mouse selection ends by clicking the right mouse button. The choice of avallable
parametersis the same as in the node section of the All Nodes & Pipes command.

Info nodes {selective) i

les (see Figure 47).

[~ Head above GL
[~ Head above MSL
[T Ground level

[T Coordinates

[T Tatal consumphion entered

[T Tatal calculated consumption

[~ Z of tatal demand covered
[T Naowater quality calzulation

— Selection ype
{* Mouze
" List

Cancel

Figure48 I nfo nodes window

Pipes

This menu option dlows the display of certain parameters for a number of linksin the
system. These links can be selected by clicking the mouse directly on the map or by
meking achoice from thelist of dl exigting links. The mouse sdection ends by
clicking the right mouse button. The choice of available parametersis the same as for
thelink section in the All Nodes & Pipes command.
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Info pipes (selective)

— Pipes
[ Pipe name [ Diameter
[T Elow rate [T wall roughness
[ Flow direction [T Hipdraulic grade line
[ Welocity [T Local loss coefficient
[T Length

— Selection ppe
* Mouse
= Ligt

ok LCancel

Figure49 Info pipes window

In order to gpply the mode for the development of flushing programs, an extra
feature added hereis the presentetion of the resdencetimein alink. Thisoption is
available only during caculations of one steady state (sngpshot). Simulation of
resdence time over acertain period is not (yet) included in the program, dthough
conclusions can be drawn from a number of steady State calculations.

574 Summarize demand

This command summarises the total calculated demand for a number of sdlected
nodes. It can be activated only when an outpui file has been selected. The selection
ends by clicking the right mouse button.

I ALEIDZ000 - CASEL.OUT (Dutput)

File Edit Calculatellnfu Wiews Graph  Repork  Window  Help

ﬁ_l & | gl | &l Modes & Pipes F&
Modes. ., F7

-** Chart for Pipes. .. =]

Summarize Demand. .,

Conkour

Save Macro
Read Macro

Figure 50 Summarize Demand selection
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Total calculated consumption a
Node Name m3fh
29VE 33,0
26NR 9.3
36BIS 80, 0
355R 3.0
345K 1,3
2TNR 11,7
38ER 26,3
335K 19, 6
22NS 5.6
21WE 12,2
41DR 36,0
41 0,0
KRDHES 0,0
£7ED 0,0
515L 18 5
S6ERM 4,1
Total Demand = 260 .6

Figure51 Resulting window

575 Contour

This gpplies or removes the contour lines from the map. Thisis done by asmal
didog box, with the options On and Off. The contour file (*.CON) isretrieved
together with the input or output; however, it is not acompulsory part of the mode
informetion.

I ALEIDZ000 - CASE1.OUT (Dutput)
File Edit CalculatelInF.:. Wiews Graph  Repork  Window  Help

E’;l = | gl | all Modes & Pipes F&
Modes., .. F7

-2* Chart for Pipes... F&
Summarize Demand. .,

T

v OfF

Sawe Macro -
Read Macro

Figure52 Contour selection options

See paragraphes 4.14 and 5.7.5 for details on contour files.
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5.7.6 Save macro

This command saves the current screen settings in amecro file. These ares

- parameter colour settings

- written information

- legend sttings

- agpect ratio (screen proportion)
- Zoomrins

The settings related to the modd input information will be stored in an input macro
(*.MCl), whereas the settings related to the moded output information will be stored
in an output macro (*.MCO). Both types of macros can be gpplied only for their
corresponding input/output screens.

577 Read macro

This cdlsamacro file, *.MCI or *.MCO, with previoudy saved screen settings
(colours, text, zoom+-ins etc.).

5.8 Main menu: option “View”
58.1 Zoom in

By this command a part of the network will be displayed at alarger scale. Sdection
of the rectangular areais done by dragging the mouse from lower eft to upper right
corner. After the mouse button is released, the selected box will be shown over the
entire screen.

NOTE: This option works with a mouse only.
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Figure53 Selection of areato zoomin to

An dternative option for zooming in on an area is provided through buttons at the top
of the screen:

I ALEIDZ00O - CASEL.PRO (input)

File Edit cCalculate Info  Wiew Graph |
==z =|[2]alal 2

Figure54 Alternative zoom options. zoom in to selected area

5.8.2 Zoom out

This command restores a previous zoomin on the screen. An dternative isagain
provided through a button at the top of the screen.

5.8.3 Zoom all

With this command the map will be shown in the origind Sze.

Ha = KR 7

-2 Map input file Zoom Al

I/ |&]@ |%

Figure 55 Alternative zoom option: back to full network

© KiwaN.V. 5-42 ALEID2000 UK
February 2000



5.84 Clear Map

All information applied to the map will be ddeted by this command, so that only the
origind network layout is shown once more.

5.85 Colour coding

This option displays a menu from which a certain parameter can be selected for
graphic presentation in colours. The setting remains saved in the ALEID2000.INI file
after the program is terminated. One node and one pipe parameter can be selected
for amultaneous presentation. In anumber of cases this can be the same parameter
for both nodes and pipes. Depending on the type of retrieved information (1= inpt,
O= output, W= water quality output) the following parameters can be chosen:

Colour coding

[emand entered
alzulated constmptamn

E;
% demand covered

EENEEN XY

[ water qualinr caleulatios

" Adjust ta pipe parameter

—Modes — Pipesz
= Head above GL = Flowrate
£ Head above 5L £ Welocity
(+ Giround level (+ Diameter

" Wall roughness
£ Hydraulic: gradient
£ [onat show

" Adjust bo node parameter

1] 4 Cancel
Figure 56 Colour coding settings menu
Nodes:
- Head above GL O
- Head above MSL O
- Ground leve I/O
- Demand entered O
- Cdculated consumption O
- % demand covered O
- Water qudity (Concentration) W
- Adjust to pipe parameter le;
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Pipes

- Fowrate 0]
- Vdocity 0]
- Diameter /0
- Wadl roughness 1/0
- Hydraulic gradient 0]
- Do not show /0
- Adjust to node parameter /0
5.8.6 Show L egend
This option displays or removes the legend(s) from the screen. Two legends are
commonly displayed: one for node and onefor link data. If the same parameter is
chosen both for nodes and links, only one legend will appear. The legends can be
moved to another position by dragging the mouse after placing the cursor indde the
legend box.
I ALEIDZ000 - CASEL.PRO (input)
File Edit Calculate Info | Wiew Graph  Report  Window _ Help
u B v Zoom In
=|[|8| B & @ (1)
o Zoom A
N Clear Map
i Colour Coding...  Shift+Fa
l Show Legend Node
Zhange Legend r Fipe
Taolbars et
Opkions. ..
Figure57 Show/Change legend menu
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5.8.7

=3
m

e v [rfe
i E n glgal v kiwa §1
!| il =)
=] -]
Crourd Laresdl
=l |
_J 'r:'a:-
$ b
* i
i
T waraiar
To
=5,
_E:.
)
=i
i - o
Frasdy

Figure58 Legends shown on screen (2 boxes at the |eft)

Change L egend

This command modifies the ranges and colours for a selected legend (see Figure 57).
The vaues can be modified in two ways.

- individudly, changing vaues one by one in the left column;
- dating with aminimum vaue and an interva, specified in the right hand column.
This choice automatically updates the vaues in the left-hand column.

Clicking the mouse on the selected colour cdl in the didog box modifies the colours.
A standard Windows menu with available choices will gppear. Not dl of the offered
colours can be used for screen presentation, depending on the screen and video
memory/card type.
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3.33

1.67

1941

Standard zcale

{18.33
Standard colours

16,67
Gradient

11

Step zize
{13.33 1,56

Laweer lirnik
[11.67 [11.67

IRRRTHAN (N

LCancel

Figure 59 Change L egend dialog box

The sttings remain saved in the ALEID2000.INI file after the program is terminated
and are re-inddled during later use.

5.8.8 Toolbars
This option has 2 sub-options: Standard and T oolbox, which dlow the buttons a
the top and to the left of the screen to be switched on or off.
I ALEIDZ000 - CASEL.PRO (input)
File Edit Calculate Info | Wieww Graph  Repork  Window  Help
= Hl%l | @ll. Zoom In ol
Lo 2k
® oo 4 _—
E Clear Map
— Colour Coding...  Shift+F&
ll Show Legend 3
Change Legend k
Toolbars 4 v Standard
i v Toolbox
Opkions. ..
Figure 60 Toolbars setting box
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5.8.9

Options

This option dlows modification of standard presentation parameters:

Node presentation i.e. the circle size;

Available choices.

*  None

*  Smdl

*  Lage

Link presentation i.e. the line thickness,
Available choices.

*  Thin

*  Thick

*  Extrathick (for larger screens)
Background colour;

Available choices:

*  Black

*  White

*  Grey

Highlight (node sdection);
Available choices

*  Sguare

*  Point

Globd;
Avallable sdttings.

*  Agpect ratio (default setting 1.0). Thisis a parameter that “ stretches” (if >1)

or “compresses’ (if <1) the graph dong the horizontd axis.
*  Symbols (tanks, valves etc.) on or off.
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5.9

591

Map options

~Modes——  Fipes

Size Style
 Mone ™ Extra thin
% Small % Thin
 Large " Thick

[T Dynamic line width

—Highlight———— — Background
" Paint " Black
{* Block " Grey

% wihite
Azpect Batio

I'I,EIEIEII:IEI

v Walves

v Show Symbols

LCancel

Figure61 Map options setting window

Main menu: option “Graph”
Time SeriesNode

Under this option, the progression of a certain noda parameter throughout a
specified period can be displayed (see Figure 60). A maximum of five curves
(nodes) can be shown in one diagram. The node sdlection can be done on the map
(by mouss, the right button ends the selection) aswell asfrom the list of the nodes
(the “OK”-button ends the sdection). A legend will be added to the diagram
depending on the choice of nodes. Moreover a minimum and maximum vaue will be
indicated for each series.

The graph includes the smulation period sarting from a pre-seected point in time,
Obvioudy, the diagram cannot be generated if that moment is the end time of the
smulation run. For comparison of the caculation results with red system operation, a
file, *.DAT, with measured data can be added viathe option Graph, Options (see
below).
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Time series for node

— Ut

f*' Head above GL

™ Head above MSL

™ Tatal demand entered

{ Total calculated  consumption

% of total demand supplied

— Selection ppe

* Mouse
= Ligt
LCancel
Figure 62 Setting parameters for time seriesfor node

Examples of the resulting output for pressure head and consumption at a particular
node are given in Figures 63 and 64, respectively.

Graph Head +GL =|oi=|
g0 Dz 4L im heed)

45,00

0,0

200

o S0 glifn ] 1500 Mol 500
Tira [hil

Figure 63 Time seriesfor node: pressure head
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Figure 64 Time seriesfor node: consumption
59.2 Time seriespipe
Under this option, the progression of a certain link parameter throughout a certain
period can be displayed. A maximum of five curves (links) can be shown in one
diagram. The link sdection can be done on the map (by mouse, the right button ends
the sdlection) aswell asfrom the lig of the links (the “OK™-button ends the
selection). A legend will be added to the diagram depending on the choice of links.
Moreover aminimum and maximum vaue will be indicated for each series.
For comparison of the calculation results with red system operetion, afile (*.DAT)
with measured data can be added viathe option Graph, Options (see below).
— Unit
% Flowe rate
" Welocity [energy)
" Hydraulic grade line [pressure loss)
— Selection lype
% Mousze
{0 List
Cancel
Figure65 Time seriesfor pipe: flow rate selected
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Lo x|
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and Bl 1000 1500 00 =00
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Figure 66 Time seriesfor pipe: flow rate graph

Demand

This option isintended as support in network reliability assessments (pressure related
demand caculations).

A diagram (with legend) is displayed, showing entered (initial) and calculated (possi-
bly reduced) demand for a selected node during a certain period (see dso Figure
64). Moreover, the percentages of demand not delivered will be caculated for the
whole (sdected) interva. The node salection can be done on the map by mouse, as
well asfrom thelist of the nodes.

Pump curve

This command shows the diagram for a selected pump unit. When the input
information has been retrieved, the basic pump characterigtics (Q-H) will be
displayed (pump speed = 1). The curve will be readjusted with the current pump
speed if the output information isin use. The pump unit selection can be done on the
map by mouse (clicking a pump symboal), or from the list.

© KiwaN.V.

5-51 ALEID2000 UK
February 2000



AJEFM
KWMSC
(H]% LCancel

Figure67 Pump list, from which pump curve can be selected

P KWMSL i at (=00 hr A = |

EWHEE In

n

23
o

= o0, T T =, am.
Flowy wals [mdh]

Figure 68 Resulting pump curve

595 Options

This option adds the data obtained by the measurements in the system to the time
series diagrams. The data will be retrieved from the .DAT-file (for the lay-out of the
file see section 4.15). The scae of the graph can be adjusted, manudly if wished,
then the "Auto scae”’ option should be cancelled. The Graph, Options command is
accessible only from a graph window.
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5.10

Main menu: option “Report”

5.10.1 Any file
This command gets a selected file in the viewer. The content can be ingpected (but
not modified) by clicking the arrow buttons or dragging the mouse over the track-
block.
5.10.2 Summary output
This option gives the basic information about the latest cal culation executed, and
possble STATUS info. The content of the $ file will be displayed, with the names of
thefilesinvolved in the caculation, description of the network configuration, run
parameters, calculation accuracy, etc. The $ fileis overwritten with every new
cdculation. To keep consecutive status messages, the file content should be saved
under another name.
5.10.3 Snapshot
In this option atable with calculation results for the entire network (all nodes or links)
at aspecified moment (currently shown in the map) will be displayed. The network
parameters are given in columns while the nodes and links are given in table rows.
== Nodes at time 6:00 hr
v 7| &
Maie Dem??‘cllﬁat. 1 Dem:l%cj’ﬁat. 2 Demanacj’lgal. @ Demargcj}lgal. 4 DemaradJ}Eat. 5 Dema:.gfhntered Calcu!-ﬁgcl'l]ﬁons. % Supplied
EMMEN J0.00 0.00 0.00 0,00 000 000 0.00 100.00
wBOS 0,00 0,00 0.00 0.00 0.0o 0.oo 0,00 100,00
EMCOM [0.00 0.00 0.00 0.00 000 000 0.00 100.00
E¥MNSC 0,00 0,00 0.00 0.00 0.0a 000 0,00 100,00
P4000  (0.00 0.00 0.00 0,00 000 000 0.00 100.00
74 0,00 0,00 0.00 0.00 0.0o 0.0o 0,00 100,00
kWNEOM [0.00 0.00 0.00 0.00 000 000 0.00 100.00
ZWIND (0,00 0,00 0.00 0.00 0.0a 000 0,00 100,00
DALEN |0.00 0.00 0.00 0,00 000 000 0.00 100.00
AJERM (0,00 0,00 0.00 0,00 0oo 0oo 0,00 100,00
P$001  |0.00 0.00 0.00 0.00 000 000 0.00 100.00
g3 0,00 0,00 0.00 0,00 0.oa 0.oo 0,00 100,00
KRDHRS [0.00 0.00 0.00 0,00 000 000 0.00 100.00
4EM 16,00 80,60 0.00 0,00 0oo 3E.60 36,60 100,00
77WD (0,00 0,00 0.00 0,00 000 000 0.00 100.00
29K 14213 12377 315 0,00 0.oa 163,08 169,05 100,00
JIWE  |7.34 202 797 0,00 0,00 17.34 17.34 100.00
F2MS 482 1.98 naz2 0,00 0oo 744 7.44 100,00
PAFRA 2nn IR 1.4n ann nnn WAL AR R4 10N an
Figure71 Presentation of all node data at time = 0:00 hours
The time can be set directly with the dider at the top of the screen, or by double-
clicking on the time window next to it.
File Edit Calculate Info  Wiew Graph Report  Window  Help
z|d|g| =] &(a(/] o[ son o [ b
Figure72 Time slider and hour window at the top of the screen
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Theinformation is placed in the table assuming afixed column width. Depending on
the order of values, in some casesit may appear that the values are not properly
presented (e.g. the negative Sgn is missing). To avoid this, the column width should
be adjusted where necessary. This can be done by placing the mouse cursor over the
line that separates two columns. When the cursor becomes a double arrow, the
column width can be adjusted by dragging the cursor (while keeping the Ieft mouse
button depressed).

In the case of specific eements, such as reservoirs or pumps, some of the
parameters shown are meaningless, 0 those columns will remain empty. In the case
of pumps, the pump power is caculated and presented, instead of the flow velocity.

A sdection can be made in the tables. For these details refer to the menu options
Report, Filter and Report, Default.
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5.104 Time Series

In this option atable with information for a sdected node or link during a specified
interva of amulaion will be shown. The table manipulation is done in the same way
as described for the Report, Snapshot option.

= &

Tie b Demand Cat, 1] Demand Cat, 2 | Demand Cat. 3| Demand Cat. 4 | Demand Cat. 5 | Demand Entered | Calculated Cong. %5
m3’h m3’h m3/h m3/h m3‘h m3/h m3/h
0:00 21,74 2.20 9,06 0,00 0,00 33.00 33.00 100.0
1:00 13.72 1.18 8.03 0,00 0.00 2294 2294 100.0
200 1391 1.23 7.83 0,00 0,00 2297 2297 100,10
300 10,594 1.1 772 0.00 0.00 19.77 19,77 100.0
4:00 6,34 1.45 11.48 0,00 0,00 19.27 19.27 100.0
500 351 1.72 12,02 0,00 0,00 2235 2235 100,10
£:00 27.05 318 1482 0.00 0,00 45,05 45,05 100.0
700 65,23 4,46 24,00 0,00 0,00 93.69 93,63 100.0
8:00 36,10 E.02 26.04 0,00 0,00 12817 12817 100.0
3:.00 101,99 ES1 26.24 0,00 0.00 134.73 134.73 100.0
10:00 9817 E.44 24,16 0,00 0,00 128,77 128,77 100,10
1100 30,66 E.EE 20.43 0.00 0.00 117.75 117.75 100.0
12:00 36,62 593 17.10 0,00 0,00 113.71 119.71 100.0
12:00 87.23 EE1 133 0,00 0,00 107,16 107,16 100,10
14:00 71.70 E.83 17.51 0.00 0,00 36.10 96.10 100.0
15:00 61,54 E.96 20,85 0,00 0,00 89.36 89.36 100.0
16:00 63,70 752 2378 0,00 0,00 101.00 101.00 100.0
17.00 88.98 73 28.36 0,00 0.00 124,65 124,65 100.0
1800 112.02 749 3852 0.0 0.on 158.03 15503 1000

Figure73 Time seriesfor selected node

5.10.5 Filter

This button alows sdlective presentation of the tables based on the search criteria
defined.

= Modes at time 0:00 hr
|| &

| Dremand Cat.
1l

Figure74 ‘Filter’, ‘Show All’ and ‘Print’ buttons

5.10.6 Default

This option restores the standard table format (settings).

511 Main menu: option “Window”

This option gives an overview of the open windows. The list with window names will
be displayed, so that the selected window can be brought in front of the others.
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e ALEIDZ000 - CASE1.PRO (input)

File Edit Calculate Info Wiew Graph  Repork | Window  Help

= g | gl @l | .El | .&l P | T?Ie '-.-'-.-'inu:h:uws Hnri?DntaIIy
Tile Windows Mertically
(1] * Map input file Cascade Windows
rss around Level Arrange Icons
—] ®* 35 ; :
23,33 v 1 Map input File
\l * 167

Figure75 Window menu

5.12 Main menu: option “Help”
5121  About ALEID2000

This option opens awindow with generd information about the current ALEID2000
version, registration number, Windows verson and memory use.

e ALEIDZ000 - CASE1.PRO (input)

File Edit Calculate Info View Graph Report  ‘Window | Help

= El%l @ll{ilﬁl ?l About Aleid F1 [
O
“x | [ Ground Level

i .ID;.I; 2 E

Nl e 55

Figure76 Selecting ‘ About Aleid2000’

About Kiwa aleid b

Kiwa Aleid 2000 [+1.04.011) kiwa
for Wwéindows 9598 T [tm]

Copyright[c] 2000 Eivea M.

br. 5. Cuirity
Kiwa ‘W ater Research
Serialnurber: R SRR

Emaill:  aleid@ikivwa.nl

Figure77  ‘About Aleid2000’ screen
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6 Example
6.1 I ntroduction

A smple example is presented in this Chapter, to demongtrate some important

features of ALEID2000, namely:

- credtion of origind input files

- execution of the hydraulic caculation;

- input datamodification usng ALEID2000 menus,

- useof the editor;

- pressure related demand calculation;

- water qudity caculation (caculation of trave times);

- presentation of results.

Step 1. Double click on theicon of the ALEID2000- programme group.

Step 2. Double click on the icon of the ALEID2000-programme.
A project file should be opened in the ALEID2000-shdl.

Step 3. Click File.

Step 4. Click Open Project.
Thewindow Open project file appears.

Step 5. Sdlect the sub-directory with the ALEID2000 files.
All files present in the sub-directory appear in the File name box
(extension .PRO).

Step 6. Double click “CASE-96.PRO".
Thewindow Open project gppears. In addition to the name of the
project file, CASE-96.PRO, other files related to the mode will be
listed here. These are:
CASE-96.BAS (bascfile)
CASE-96.PAT (demand pattern library)
CASE-96.STF (control settingsfile)
CASE-96.XY (co-ordinatesfile)
CASE-96.PHF (curveslibrary file)

Step 7. Click “OK”.
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Step 8.

Step 9.

Step 10.
Step 11.
Step 12.
Step 13.

Step 14.

Step 15.

Step 16.

The input files are retrieved now and the program proceeds with the
map window (Map input file). The graphic presentation of the
network will be given here, so that modd integrity can be checked.
The cdculation can be performed next.

Click Calculate
Click Standard

The didog box for the sdlection of run options appears (Calculation
period). The run time field has to be completed here. The option
Time gives the posshility to carry out a snapshot caculation for a
selected moment. In this case however, a 24-hour smulation isgoing
to be carried out.

Click From .. through ..

Click on the input cdll to theright of From and enter the value O.
Click at theinput cdl on theright of through and enter the vaue 24.
Enter the calculation year in the same way.

Enter the cdculation time step (default setting 1 hour).

Thetime units used for the input in From .. through .., Time and

Time step can be modified by clicking the arrow buttons on the right
hand sdes. All timesin this example are to be set in hours.

The iteration process during caculation is controlled by the input in the
Accuracy and Max. number of iterations cells. The accuracy inthis
example should be set to 0.01 for flows (relative accuracy), and to
0.001 mwec in case of heads. The maximum number of iterationsis 40,
in case the requested accuracy cannot be achieved.

Fill inthe Accuracy and Max. number of iterations cdls.

The names of the output files should be indicated in the fields
Hydraulic solution file name and Binary report file name,
together with the report options. Asthe file extensons are fixed, only
the (arbitrary) file name should be typed in the cell. In this example this
iIS“CASE-96" in both cases.

When the input is completed, click “OK”.

The cdculation will now be executed. A DOS window is opened and
the ALCALC program runs.
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Step 17.

Step 18.

Step 19.

Step 20.

Step 21.

Step 22.

If the calculation is completed successfully, the status report (the
Output Summary window) will appear, together with the results for
the initid time displayed on the map (Chart for 0:00 hr) with the
Colour Coding setting, possibly from the last sesson). Theresultsto
be shown can be chosen by the menu option View, Colour Coding.
The most common parameter is noda pressure.

Choose the fallowing options from the main menu: View, Colour
Coding and sdlect Pressure from the list of node parameters.

Select Adjust to node parameter from the ligt of link parameters.

The colour aong the pipes will be adjusted accordingly, which givesa
better impression of the pressure distribution in the network.

Click “OK”.

The colour presentation can be adjusted by the main menu option
View, Change L egend.

To ingpect the sngpshot results a any other moment, the smdl time
scae at the top of the screen can be used. Aswith files selection, a
preferred time can be sdected by double-clicking on the hours
window or by dragging the dider to the I€ft or right. The exact time
(position of the box) is automaticaly registered and the results for that
moment will be shown as soon the left mouse button is released.

The relation between the demand and pressure is defined per node, in
theory. In this case, agloba pressure/demand relation is going to be
introduced. As an illugration, the input file modification will take place
viathe editor. It is assumed thet this editor is dready defined by using
the Windows options (see sections 3.3.2 and 5.5.1).

Chose option Edit, Editor from the main menu.

Double dick “CASE-96.STF’ (Thisisthe control settings file where
the pressure related demand has to be defined, amongst others.)

The editor runs and loads the indicated file. The content has to be
modified by adding the [PRESS. DEPENDENCE] section, after the
aready present section [CONTROLS).

Extend the file CASE-96.STF with the following rows
[ PRESS. DEPENDENCE]
GLOBAL 20

This enables agloba (linear) pressure/demand dependence below the
noda pressure of 20 m head (= pressure threshold).
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Step 23.

NOTE:

Step 24.

Step 25.

Step 26.

Step 27.

Step 28.

Step 29.

See paragraphe 7.13 and appendices E3.4 and E7 for detalls.
Exit the editor by saving the modified CASE-96.STF file.

The program returns to the output mode. The new calculation can be
performed by repeating steps 3 to 16.

The above modification can aso be done via the menu option Edit -
Edit Input instead of the editor (steps 20 to 23). To do this, the
program should switch to input mode first (seps 3to 7). After thisis
done, the Hydraulic Options option should be selected from the
menu, after Edit, Edit Input. The globa pressure threshold can then
be st in the dialog box that follows. Possible deviations from this vaue
in specific nodes are pecified individudly. Before anew cdculaion is
executed (steps 8 to 16), the input modification should be saved. This
is done with the menu option: File, Save Input.

Perform the new calculation (steps 3 to 16).

The caculation results show positive pressuresin the system. Thisis
achieved by the (cdculated) demand reduction. Menu option Graph,
Time Series Node offers agood impression of the percentage of
demand ddlivered.

Set the time at 0:00 hours (on the time scale at the top of the screen).

Choose options: Graph, Time Series Node from the main menu.
Select the % of demand supplied from the list. Press“OK”.

Perform the sdection by clicking on amaximum of 5 nodes (include
node “A” in this example!) and exit the sdlection mode by pressing the
right mouse button.

The graph appears. Node “A” shows a particularly high demand
reduction at a given moment. To gain more ingght, a graph can be
meade showing the nomind (initid) demand together with the calculated
(reduced) demand during the entire smulation period. To select a
node, choose the option Graph, Demand from the main menu.

Findly, asmple water qudity cdculation isgoing to be carried out, as
an illugtration of the program features. To be able to do that, awater
qudity file (extenson .WQI) should be created. The editor can be
used here, aswell.

Chose Edit, Editor from the man menu.

Type the file name of the new water qudity filein the cdl: CASE-
96.WQI.
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Step 30.

Step 31.

Step 32.

Step 33,

NOTE1L.

NOTE2.

NOTES.

Step 34.

Click “OK”.

The editor runs. The fileinput is going to be modified for acdculation
of travel timesin the network.

Type the following rows.
[ QOPTI ONS]
AGE

Exit the editor after saving the file content.

Run anew cdculation (steps 6 to 19), after adding the CA SE-
96.WQI in the project file (Open Project dialog box, “Water qual.
file’ odl)

Thefileis not automaticaly retrievable, once added to the list in the
project file. To dlow this, the “ Save and Retrieve’ option from the
Open Project didog box hasto be chosen.

Thefiddsinthe Water quality tab of the Calculation diadog box
(menu option Calculate, Standard) should be completed, in principle.
If awater qudity caculation has dready been done, the vaues from
the last calculation will appear. For calculations usng default settings,
the number of segmentswill be displayed only (sandard = 100). The
calcuation is then performed in compliance with the principle explained
in Appendix E section E.6.8, concerning time steps and residence
times.

The outputs of hydraulic calculations performed earlier can dso be
used for the water quality smulation. Option None has to be selected
in the run time field of the Calculation diaog box (menu option
Calculate, Standard). The name CASE-96 has to be indicated asthe
previoudy created .HBI-file. A file name other than CASE-96 (.OUT)
should be used for the binary report in order to prevent the
CASE96.0UT file from being overwritten.

Inspect the travel times after the calculation has been successully
completed, e.g. with the menu option Graph.
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7.1

Reference

[CONSUMPTION]

Purpose:
Information about demand nodes and their average demand(s). Connecting nodes
(without demand) should aso be included here.

Format:
node nunber
gavg codelcode2 code3 code4 codeb

Parameters:

node : nodename, up to 7 dphanumeric characters (incl. space)

number :number of demand categories (maximum 5 per node), this determinesthe
number of rows which follow, each with the same format:

gavg : averagedemand

codel : identification number of the daily demand pattern 00-99

code?2 : identification number of the weekly demand pattern 00-99

code3 : identification number of the leskage percentage 00-99

coded : identification number of the correction factor 00-99

code5 : identification number of the growth pattern 00-99

Remarks:

- The average demand can be specified in m’/hour or in American units, see
Appendix H.

- Theidentification numbersrefer to the various patterns given in the demand
pattern library. Selected patterns adjust the average demand to the nominal
demand for a given node a a given moment.

- Identification 00 means that the default setting will be used for adjustment of the
average demand. Thus, there can be amaximum of 99 different demand patterns
(categories) specified in the program.

- The number of demand categories for a connecting node equals 0.

- After modifications, the shell will save the comment on the last row only.

Example:

[CONSUMPTION]
Node 2 ; two demand cat egori es

30 1 2 0 0 0
10 2 1 1 1 1
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1.2

[CONTROLS]

Purpose:

Description of time- or status-dependent changesin the calculated network. Most

commonly thisis related to the operation of pumps and valves.

Format:

LINK pipe setting
LINK pipe setting
LINK pipe setting
LINK pipe setting
LINK pipe setting
TANK node setting

NODE cnode BELOW
NODE cnode ABOVE
LI NK cpipe BELOW
LI NK cpipe ABOVE

l>|'I'I'I'I'I'ITIl>|

Parameters:
pipe : pipename
node : nodename of afixed head node or areservoir
stting @ modified setting. This can be:
a pump status (OPEN or CLOSED);
- apump speed (rdative, related to the speed used for
of the pump characterigtics);

TIME tvalue (units)

cl evel
cl evel
cfl ow
cfl ow

TIME tvalue (units)

the definition

- avave sting (pressure, flow or head-1oss, or OPEN or

CLOSED);
- apipe/ shutter status: OPEN or CLOSED

- avaue of the fixed head (in mwc) by the TANK-control.

tvdue :  time(moment) in which control changes
units :  optiond unitsfor the selected time step:
SEC : seconds
MIN : minutes
HOURS : (default setting)
DAY : days
cnode :  nameof the control node
cpipe :  nameof the control pipe
clevd : criticd leve a which control changes (head, in mwc)
cflow : critica flow rate for which control changes (in flow units)

Remarks:
- One control setting occupies onerow only (in thefile).
- More control settings can be applied to the same pipe.

- Thecontrol can be set on time or the water level in areservoir, on the pressure

in anode, or on theflow in apipe.

- times can be specified as hours: minutes or with decimal point. In the second

cass, the units assumed are hours, unless specified differently.

- No optimization of the pecified controls is possible by the program. For
cdculation of anew time, the program will survey the control settings and apply
those relevant for that moment. Head and flow related controls will be handled
sequentidly. Thus, the “and/and” and “and/or” congtructions for combinations of

head- or flow controls are not possible.
- Head and flow controls take priority over time controls.
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- Separate on and off controls have to be given by the head and flow contrals,
e.g. when a pump has to switch on if a head somewhere rises above 30 mwc
(control defined as. LINK pump OPEN IF NODE cnode ABOVE 30) it will
not switch off once the head drops below 30 mwec. This has to be specified
separately.

- Head and flow controls will be effectively gpplied only if the accuracy specified
for the caculation (iteration) can be achieved.

- Unlike the demand patterns, the control settings are not periodic. For each
samulation it should be checked whether dl rdevant settings are defined for the

entire period.
Example:
LINK pipel CLOSED AT TIME 3
LI NK punp2 OPEN I F NODE node3  ABOVE 35
LI NK punp2 CLOSED | F NODE node3 BELOW 40
TANK resvl 35 AT TIME 6 ; fixed
head of
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73  [COORDINATES]

Purpose:
Defines X and Y co-ordinates and node ground elevationsfor dl nodeslisted in
basic configuration.

Format:
nane x y z

Parameters:

name : nodename

X,y . xandy co-ordinate for the purpose of graphica presentation

z . ground elevation for the determination of nodal pressures from the

cdculated heads (in meters above reference level)

Remarks:
- Arbitrary coordinate system and units can be adopted for the X and Y
co-ordinates.

Example:
[COORDINATES

nodel 2315.6 6000.2 5
node2 4564.3 2353.2 3
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7.4 [CORRECTION]
Purpose:
Information about the correction factor. This factor is applied to the average
demand.
Format:
nr. mul tiplier
Parameters:
nr. . pattern identification number (01-99)
multiplier  :  correction factor
Remarks:
- Average demand which follows pattern number 00 will remain congtant during
simulation (default setting, correction factor = 1.0).
Example:
[CORECTION]
09 1.02 ; 2% demand i ncrease
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7.5

[DAYFACTORS]

Purpose:
Information about the day factors. These factors are gpplied to the average demand.

Format: o
nr. mul tipliers

Parameters:
nr. : pattern identification number (01-99)
multipliers : factors (for a maximum of 7 days)

Remarks:

- Average demand which follows demand pattern number 00 will remain constant
during smulation (default setting, peak factor = 1.0).

- If one pattern is shorter than the specified smulation period, it will be repeated
from the beginning, with the factors for day 1, 2, etc.

Example:

[DAYFACTORS]
03 1.2 1.3 ;pattern for two
days
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7.6

[END]

Purpose:
Concluson of the basicfile

Format:
[END]
Remarks;

- Thesection [END] contains the header only. All data or comments following the
[END] header will be neglected.
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1.7

[GENERAL]

Purpose:
Information about the smulation run parameters that do not result directly from the
model input.

Format:

START begtime (units)
STOP endtime (units)
YEAR year
TIMESTEP timestep (units)
TRIALS vaue
ACCURACY vauel vdue?

Parameters:
begtime . dattime
endtime : endtime

year

specific year of supply

timestep: timeinterva between two consecutive caculations
units . timeunits, default setting = HOURS
vaug(l,2) :  numeicd vaue

Remarks:

START

Start of the caculation at pecified time (moment)

STOP

End of the cdculation at specified time (moment)

If the vdluesfor START and STOP are equa, one steady state (snapshot)

caculation will be executed.

YEAR

The year for which the moddled supply conditions are vdid.

TIMESTEP

Time (caculation) interva between two consecutive steady state calculations

TRIALS

Maximum alowed number of iterationsif the requested accuracy cannot be

reached. The default setting is 40.

ACCURACY

Specifies caculation accuracy. A double criterion is gpplied. The criterion

defined with “valuel” ends the caculation when the rdlative error of the flow

rates becomes smaller than the specified value, for al links. Expressed

numericaly, with Qk(i) being the flow rate in pipe "i" after iteration "k
R (D-Q®I _

Q) VA @

The default setting for this criterion is 0.01. Vaues smaller than 10° cannot be
used.
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The criterion specified with “vaue2” ends the calculation, if the head difference
between two consecutive iterations becomes smdler than the given vaue, for dl
nodes. Expressed numericaly, with Hk(j) being the head in node"|" after
iteration "k

IHia () -H ()] < value2 )

The default setting for this criterion is 0.001 mwc.

Both criteria have to be satisfied before the iteration will stop.

Example:
[GENERAL]

START 0
STOP 12
YEAR 2000

ACCURACY 0.02 0. 001
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7.8

[HYDRANTS]

Purpose:
Information about hydrantsin the modd.

Format:
hyd net out hydl D

Parameters:

hyd . hydrant name

net :  name of the network node where the hydrant is connected

out :  name of the outflow node; this has to be a fixed head node (from the
[TANKS] section)

hydiD : identification number of ahydrant characteristics from the curveslibra
ry, attached to the hydrant (Q, H-relation)

Remarks:

- The hydrant regime has to be specified in the [CONTROLS] section of the
control settingsfile

- Atmospheric pressure should be used as the output pressure. Elevation of the
hydrant output (fixed head node) should be taken into account. Losses & the
stand pipe etc. have to be included in the Q, H-rdation of the hydrant.

Example:

[HYDRANT]
HYDRANT Nodel Node2 6 ; Hydrant nr. 6
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7.9

[LEAKAGE]

Purpose:

Information about the leakage percentages. The percentage specified is recalculated
by the program into the multiplier of the average demand. E.g. for aleakage of 7 %
of the total delivery, the factor becomes 1.075, viz.

100/(100-7).

Format:
nr. %

Parameters:
nr. . pattern identification number (01-99)
% . leaskage as a percentage of totdl ddivery

Remarks:

- Average demand which follows leskage pattern number 00 will remain congtant
during smulation (default setting, leskage factor = 1.0).

- Themultiplier caculated from the leakage percentage is gpplied to the average
demand influenced by other (peak) factors as well. Example: for an average
demand = 3 m*/h, and leskage of 50% (factor = 2):

Case 1: Case 2:

if pesk factor =0.5 if peak factor = 1.5

totel demand: 3*2*0.5=3m’h totel demand: 3*2*1.5=9m’h

where: 1.5 m’h consumption where: 4.5 m’/h consumption
1.5 m’/h leskage 4.5 m’/h leskage

Thus, despite the constant percentage, in this way the leakage becomes demand
pattern dependent i.e. expressed in m’/h, lower during the minimum hour supply
than the maximum hour supply. This conflicts with redity where the leakage
(flow) is predominantly pressure reated, i.e. higher a night. Hence, in networks
with high leakage percentages, this modelling approach should be applied with
caution. An dternative for such casesisto mode leakage as a separate category
with its own demand pettern.

Example:

[LEAKAGE]
01 3 ; 3% | eakage
02 10
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7.10

[OPTIONS]

Purpose:
Information on other settings required for hydraulic caculation.

Format:

UNI TS option
HEADL 0SS option
SPECI FI C GRAVI TY val ue
VI SCCOSI TY val ue

Parameters:
option : achoice from afixed lig of options
vaue : anumericd vadue

Remarks:

Theinput in this section isrequired only if the vaues deviate from the default set-
tings.

UNITS specifies the unitsin which flow rates and pressures (heads) will be
displayed (see Appendix H).

The options are:

Sl : m/hour for flow, mwc for pressure (standard setting);

GPM : gdlons per minute, feet (of water column);

CFS : cubicfeet per second, fest;

MGD : million gdlons per day, fedt.

Care should be taken to chose the appropriate set of units, which corresponds
to the data from the input files.

HEADL OSS specifies which head-loss formulawill be used in the caculétions.
Theavailable choices are:

D-W1 : Darcy-Weishach iterative (standard)

D-W2 : Darcy-Weishach approaching

H-W . HazenWilliams

C-M : Chézy-Maning

The theoretical concepts behind these approaches are discussed in Appendix F
section F.4.2.

It should be decided in advance which coefficient to use for the wal roughness
description in the input. The standard parameter is the k-vaue.

SPECIFIC GRAVITY isthe weight per unit volume of the fluid being modelled,
relaive to that of water. The default setting vaueis 1.0.

VISCOSITY isthe kinematic viscosity of the water. The units for this parameter
are mf/sec (or ft*/sec). The standard value is 1.31* 10°® nf/sec, corresponding to
awater temperature of 10°C. Viscosity is used only in head loss calculations by
the Darcy-Weisbach formula or when the pipe wal reaction mechaniam is used
for water quality cacuations.

This section can gppear in the file only once.

© KiwaN.V.

7-12 ALEID2000 UK
February 2000



Example

[OPTIONS]
HEADLOSS D- W2
UNI TS S|
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711 [PATTERNS]

Purpose:

Information about pattern factors.

Format:

nr mul tipliers

Parameters:

nr. . pattern identification number (01-99)

multipliers :  factorsthat multiply corresponding average demands
Remarks:

Average demand which follows demand pattern number 00 will remain constant
during smulation (default setting, peak factor = 1.0).

A row aways begins with the pattern number, followed by the factors. Factors
from the same pattern can occupy severa rows, if at the beginning of each, the
same pattern number is specified. The description of the factors for anew
pattern begins with the new pattern number.

The number of factorsin arow islimited by the maximum number of characters
alowed, which is 200.

The length of the pattern is variable, for different patterns different lengths can be
specified.

If one pattern is shorter than the specified smulation period, it will be repeated
from the beginning. E.g. for asmulation duration of 25 hours and a pattern from
0-23 hours, the program proceeds with the calculation of hour 24 by taking
vaue for hour 0 and for hour 25 by taking the vaue of hour 1.

Smulaion runs are in principle done sarting from O (hours). If alater timeis
chosen to begin from (say 6 hours), the program selects corresponding peak
factor from available pattern(s), as agtart vaue.

The comment after the end row of a pattern will be saved by the program.

Example:
[ PATTERNS]

01
01
03
03

1.0

4

23
: 12 val ues
1

RrRRE
e
S E=e o R
RrERE
oFPoU
RrRRE
o uu
N
|_\|—‘|_\|—‘

o

1.3 2
1.0
1.5 0
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7.12 [PIPES]

Purpose:

Information about ordinary pipes.

Format:

pipe from to diam length rcoeff (Il coeff)

(QV)

Parameters:

pipe . pipename, max. 7 aphanumeric characters

from . begin node name

to :  end node name

diam : internd diameter (mm)

length . length (m)

rcoeff : wadl roughness factor (e.g. k-vaue (mm) for Darcy-Weisbach

head-1oss formuld)

|1 coeff : locd loss coefficient (-)

Cv . indication of the presence of a check valve on the pipe

Remarks:

- Pipenameiscompulsory.

- “rcoeff” depends on the type of calculation. The default setting is an iterative
form of the Darcy-Wesbach equation. This setting can be changed viathe [O-
PTIONS] section of the control settingsfile.

- Theorder of node namesisimportant if a check (non-return) vaveisingaled:
the begin node is the upstream and the end node the downstream node.

- Otherwise, when the flow direction in the pipe isreversed (i.e. from the end
node to the begin node), the tabulated results for flow rates and velocities will be
presented as negetive vaues.

Example:

[ Pl PES]

Test pi pe BeginNo EndNo 300 500 O0.05 ;

Pi pe67 Fr omNo ToNo 100 5 0.1 1.2 ; wth

| ocal | oss

Strl 20 Houl Hou?2 200 5 0.1 CV ; check

val ve present

Strl 20 Houl Hou?2 200 5 0.1 1.5 c¢cv,;

check valve & local |oss
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7.13 [PRESS.DEPENDENCE]

Purpose:

Givestheligt of nodes where the pressure related demand should be introduced, with

the corresponding vaue of the pressure threshold. The theoretical concepts behind

the pressure related demand being applied in this program are discussed in Appendix

F section F.3.4.

Format:

GLOBAL setting

node setting

Parameters:

sting :© pressure threshold (mwe)

node : nameof the nodein which the pressure related demand is gpplied

Remarks:

- Thethreshold specified after GLOBAL will be applied in the whole network,
with the exception of the individua nodes mertioned further.

- TheGLOBAL sdting isdso vadid for “old” type 50-nodes from ALEID 7.1(L)
when these files are transferred to ALEID2000. Unlike the ALEID2000
concept, pressure dependent calculation in ALEID 7.1(L) would not affect the
nodes with constant demand (labelled there as type 50). If thisisto be main-
tained in ALEID2000 as well, those nodes should be included in the list below
the GLOBAL setting, with the threshold values set to 0.

- Only one node with a corresponding pressure threshold can be specified in each
row.

- Thenode name mug exig in the basic file.

Example:

[ PRESS. DEPENDENCE]

GLOBAL 20 ; general threshold of 20 mac

CV\R1 10 ; exception: clear water reservoir

© KiwaN.V. 7-16 ALEID2000 UK

February 2000



7.14 [PUMP CURVES] and [HYDRANT CURVES]
Purpose:
Description of Q, H-relation for each pump unit or hydrant in the system.
Format:
nr. Type #rows
Qrin Qmax a b c
or
nr. Type #rows
Q Hi
Parameters:
nr. : Pump/hydrant curve identification number
Type : typeof the specified Q, H-reation:
QH definition by means of one or more quadratic curves (definition
by formula)
P curve definition by a number of Q, H-points with linear
interpolation in between (definition via polygond line)
#rows :  number of the following rows
Qmin,
Qmax :  gpedifiestheflow range within the Q, H-rdaion isvalid (for Type=
QH) (m/h)
ab,c : codfidentsof theformula
H = aQ*+bQ+c (for Type = QH)
QiH : Q,H-stof vauesfor point "i* of the Q, H-curve (Qin m/h, Hin
mMwWc).
Remarks:
- A maximum of 15 rows can be occupied for the description of one curve (max.
15 Q, H-poaints).
- Onerow should contain only one a, b, ¢ or one Q,H set of data.
- Thelig of Q, H-points must show ascending values for flow rates.
Example:
[ PUVP CURVES]
1 P 6
0 104
300 103.58
600 102.58
900 101.08
1200 99. 15
1500 96. 80
2 H1
0 3100 -0. 0000370 0.0 333. 335
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[ HYDRANT CURVES]

1 QH?2
0 20 0.0 0.04891 1.00
20 200 .003186 -.087669 2.45
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715  [PUMPS]

Purpose:
Information about pumps and boosters.

Format:
punp suct press punpl D

Parameters:

pump . pump name

suct : name of the suction node

press : nameof the pressure node

pumplD : identification number of apump characteristics from the curves
library, attached to the pump (Q, H-relation)

Remarks:

- Thepump regime hasto be specified in the [CONTROLS] section of the
control settingsfile.
- A booster out of operation will be modelled as a closed pipe.

Example:

[ PUMPS]
Punmpl FronSuc ToPress 5 ; punp curve nr. 5
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7.16 [QOPTIONS]

Purpose:

Defines the type of water qudity calculation intended for moddling.

Format:

NONE or

CHEM CAL or

subst ance (units)

AGE or

TRACE node

Parameters:

- substance : arbitrary substance (name) given by the user

- node : name of the node from which the water route is followed

- units - dternative units for the water qudity caculations. The default
settingismg/l

Remarks:

- Modd smulation can be executed with or without one selected water qudity
caculation:

NONE - nowater qudity caculation included in the smulation

CHEMICAL -  concentration calculaion of achemica substance

substance - ditto, declaring a particular substance

AGE - cdculation of averagetravel time

TRACE - cdculation of tota percentage of the specified source
(node) for the entire period of smulation

- Hence, the dternative for the word CHEMICAL can aso be the name of the
substance concerned. This name will gppear in the output of the caculation.

- These sections can be specified only oncein thefile,

- Thecdculation of the travel time kegpsthe trave time in afeeding point a zero.
If SO dedired, aninitid vaue for the travel time can be specified under the header
[QUALITY].

Example:

[ QOPTI ONS]

TRACEsourcel ; water path sourcel will be foll owed
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7.17 [QPATTERNS]

Purpose:
Defines patterns of the concentration variation.

Format:

nr. mul tiplier

Parameters:

nr. . pattern identification number

multiplier ;.  multiplication factor

Remarks:

- The sametime step used for the demand patterns has to be applied for these
patterns.

- Thelength of the patternsis arbitrary. Different patterns may have different
lengths.

- A maximum of 99 patterns can be specified in thefile.

Example:

[QPATTERNS]

01 098 102 105 14
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718 [QTIMES]

Purpose:
Defines a number of additiond parameters for making awater qudity caculation.

Format:

QUALITY TIMESTEP time
MINIMUM TRAVELTIME time (units)
SEGMENTS vdue

Parameters:
vdue : numaicd vdue
time : duration

Remarks:

- QUALITY TIMESTEP
Specifiesthe timeinterva for the caculation of the water qudity parameters. If
thisis not given, the program will use an interndly caculated time interval based
on the shortest travel time occurring in the pipes. The default setting = HOURS.

- MINIMUM TRAVELTIME
Specifies the shortest travel time detectable by the program. Shortest travel
timeswill be set to the specified vaue. Trave times through pumps and vaves
are conddered zero and are not influenced by this limit. The default setting for
the minimum travel timeis set to 1/10 of the time interval specified for hydraulic
caculations

- SEGMENTS
Specifies the maximum number of ssgments in which a pipe can be divided
during the water quality calculations. The standard value is 100. The number of
pipes that reach thislimit can be requested in a status report by [REPORT]
section in ALCALC.INI (at the beginning of caculation).

Example:

[ QTI MES]
SEGMENTS 300
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7.19  [QUALITY]

Purpose:
Definestheinitid qudity in the network nodes at the beginning of the smulation.

Format:
node quality

Parameters:

node : nodename

qudity : initid qudity (concentration in mg/l for chemica substances, hours for
travel time, or percentage for source tracing)

Remarks:

- Eachrow specifies the qudity for one node only.

- Theunit of water qudity is dependent on the type of cdculation performed.
- When nothing is specified for anode, a default setting, O, will be applied.

Example:
[ QUALI TY]

node3 1. 00 ; concentration in ng/l
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7.20

[REACTIONS]

Purpose:
Defines the reaction coefficients used for the water qudity reaction (see Appendix F
section F.6.8).

Format:

Dl FFUSI TY val ue
GLOBAL BULK bul kcoef f
GLOBAL WALL wal | coef f
BULK pi pe bul kcoef f
WALL pi pe wal | coef f
TANK node bul kcoef f
LI M TI NG POTENTI AL val ue

Parameters:

bulkcoeff  :  bulk reaction coefficient of the reaction, day™
wdlcoeff @ wadl reaction coefficient of the reaction, m/day
pipe . pipename

node :  nodename

vaue : numerica vaue for the ‘limiting potentid’ in mg/l

Remarks:

DIFFUSITY givesthe molecular diffusion of the chemica substance which is
monitored. The diffusion will be expressed in nf/sec or ft*/sec depending on the
selected units. The standard value is 1.21x10° nf/sec, which is chlorine diffusion
inwater at 20 °C. Diffusion will only be used if pipe wall reactions are taken into
consideration for the water qudity calculation.

GLOBAL givesasingle coefficient for the bulk or wal coefficient, which goplies
for the whole network, with the exception of individudly specified pipes.

BULK and WALL provide coefficients for individud pipes.

TANK gives areaction coefficient for an individua tank. This takes priority over
the given GLOBAL BULK coefficiert.

The units of the WALL and the BULK coefficient are different. One way to
compare them would be to divide the wall coefficient by the hydraulic stream of
the pipe (hdf of the sandard stream). The resulting value will be in the same
units asthe bulk coefficient.

The vadue specified by LIMITING POTENTIAL indicates the maximum
concentration possible. When thisis being used in combination with a postive
reaction coefficient, the growth will become proportiond to the difference
between the limiting potential and the present concentration. For example, this
can be used to smulate the growth of THMSs (triha omethanes). The use of a
LIMITING POTENTIAL vaue with a negetive reaction coefficient has no
meaning.

When a decrease in the reaction has to be modelled, a negative number must be
used for the coefficients,

For the modelled reactions see Appendix section F, section F.8.2 and further. A
first order reaction is modelled, thus the dependence between the reaction speed
and the concentration is lineer.
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Example:

GLOBAL BULK -.1
GLOBAL WALL  -1.
BULK pi pe3 -.5
BULK pi pe5 -.5
WALL pi pe3 -.3
TANK st oragel . 05

LIMTING POTENTIAL 10 ; (ng/l)
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7.21 [RELATIVE GROWTH]

Purpose:

Information related to demand forecasting. The annua growth factors are applied to
the original demand. A linear increase moded is assumed here. See dso the example
in Appendix F, section F.3.3.

Format:
nr. year year year Yyear year
nr. % % % % %

Parameters:

nr. . patern identification number (01-99)

year : eachyea indicatesthe beginning of the following prognosis period
% . growth percentage for corresponding prognosis period.

Remarks:

- Average demand which follows pattern number 00 will remain congtant during
smulation (default setting, growth factor = 1.0).

- Anequa number of years and growth percentages have to be specified, such
that the last percentage specified remainsvdid for any moment after its
corresponding year.

Example:

[ RELATI VE GROWIH]
02 1990 1995 2000 2010
02 1.0 1.2 0.5 0.0 ; growth percentages

Hence, the annud population growthsin this example will be: 1.0 % in the period
1990-1994, 1.2 % in the period 1995-1999, 0.5 % in the years 2000-2009 and 0.0
% from year 2010 onwards.
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1.22

[REPORT]

Purpose:
Storage of the requested output resultsin an ASCII-formet file.

Format:

STATUS NO, YESor FULL
BHRle name

PAGESIZE vaue

REPORT START begtime (units)
REPORT TIMESTEP  timestep (units)

Parameters:

nane . nameof thebinary file

vdue : numeicd vdue

begtime:  dattime

timesep:  timeintervd

units :  timeunits default setting = HOURS

Remarks:

STATUS NO, YESor FULL

Specifiesthe leve of information the Satus report will give about the caculation

run. Thisinformation will be stored in the ASCII file with name"$". The

variables have the following meaning:

NO no extrainformation will be generated

YES atable is generated for each selected time, containing information
about the total number of iterations, inflow/outflow of the reservoirs
and on/off gtatus of the pumps. If applicable, atable with infor-
mation about the water quality caculation will aso be generated.

FULL The above information will be extended with the registered
accuracy per iteration, for each calculation step. Moreover, theten
nodes with the greatest result deviation will be indicated

BFRle

Specifies the name of the binary outpuit file used for communication with the

Windows shell.

PAGESIZE

Specifies the number of rows per page

REPORT START

Specifies from which smulation time (moment) the ASCII report and the binary

output file should start registering the results.

REPORT TIMESTEP

Specifies a which time intervas the results should be registered.

Example:

[ REPORT]

BFI LE  test. out
STATUS FULL
REPORT TI MESTEP 2
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7.23  [SOLUTION]

Purpose:
Defines the file name(s) where the results of an ordinary hydraulic caculétion are
kept for (later) use as input into water quality calculations.

Format:
HYDRAULICS USEname
HYDRAULICSSAVE name

Parameters:
name nameof the binary file

Remarks;

- HYDRAULICSUSE
Thefile name specified by this command contains the information that can be
used later when the water quality calculations are requested (without running the
hydraulic caculations beforehand).

- HYDRAULICS SAVE
The binary file specified by this command stores a caculated hydraulic output.

- If thesame file name is specified in both cases, it will mean that the latest
hydraulic output will be used for water qudity cdculaions. When another is
needed, the file names should differ.

Example:

[ SOLUTI ON]
HYDRAUL| CS SAVE t est . hyd
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7.24  [SOURCES]
Purpose:
Information about the basic concentrations at nodes that act as sources in spreading
achemica substance throughout the network.
Format:
node concen (gpattern)
Parameters:
node :  nodename
concen . concentration of substance entering the network
gpattern . identification number of the concentration variation pettern.
Remarks:
- Eachrow specifies the qudity for one node only.
- Thisoption can only be used for concertrations of a substance.
- When the pattern is not defined, the given concentration will not vary.
Example:
[ SOURCES]
sourcel 1.00 3 ; quality pattern nr. 3
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7.25

[TANKS]

Purpose:
Information about fixed head nodes or resarvoirs.

Format:
node ih

or
node ih mnh nmaxh diam

or
node ih tanklD

Parameters:

node : name of the reservoir node, up to 7 aphanumeric characters

ih :initid head, i.e. the water level above reference level used to Sart the
calculaion (m)

minh  :  minimum head (M)

maxh :  maximum head (m)

diam : tank diameter, for cylindricad tanks (m)

tankiID : identification number of the volume-head (V, H) relaion which
describes the reservoir operation

Remarks:

- Thelevd of the fixed head can be changed viathe [CONTROLS] section in the
control settingsfile.

- TheV, H-reaion is defined in the curves library (*.PHF) under the header
[TDATA].

Example:

[ TANKS]

Watert 30 28 34 20 ; cylindrical water

t ower

Fhead 40 ; fixed head node (reservoir)

realres 35 3 ; tank with V,Hcurve nr. 3 attached
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7.26 [TDATA]
Purpose:
Defines the relation between the volume and the water leve in the reservoir.
Format:
nr. Vi Hi
Parameters:
nr. :  identification number of the V, H-rdation
Vi @ reservoir volume (m?), in paint “i* of the V, H-curve
Hi : surfacewater level (m) above reference levd, in point "i* of the V, H-curve
Remarks:
- TheV, H-data sets cregte a polygond line, i.e. linear interpolation will be
gpplied for the values in between the specified ones.
- Theligt of V, H-points must use ascending vaues for volumes.
Example:
[ TDATA]
2 0 30
2 6000 40
2 12000 50
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1.27

[TIMES]

Purpose:
Defines which time (calculation) step is valid within a 24-hour demand variation and
possibly for concentration patterns.

Format:
PATTERN TIMESTEP n (MIN)
Parameters:

n : timedep (interva) between two consecutive pesk factors. Thisisusudly
given in hours, when expressed in minutes the units (min) should be added.

Remarks:
- Thissection can be given only oncein thefile.
Example:

[ TI MES]
PATTERN Tl MESTEP 15 MN ; interval of 15 m nutes
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728  [TITLE]

Purpose:
Description of the specific case (network).

Format:
Up to 9 rows of maximum 80 characters each.

Remarks:

- Thissectionisoptiond.

- It should appear only once inthefile.

- Additiona comments after use of ;" do not create problems during deta reading,
but they will autometically be removed after the input is modified and saved via
the ALEID2000 menu (options “Modify” and “File - Saveinput”).

Example:

[ TI TLES]

This is a test network

This comment will be saved

; this will not be saved by the program

© KiwaN.V. 7-34 ALEID2000 UK
February 2000



7.29 [VALVES
Purpose:
Information about the valves
Format:
valve from to di amtype setting (Il coeff)
Parameters:
vave : vave (pipe) name
from : upstream node name
to : downstream node name
diam ; valve diameter (mm)
type : vavetype
PRV pressure reducing vave
PSV pressure sugtaining vave
PBV pressure bresking vave
FCV flow control vave
TCV throttle control vave
Setting : pre-set head (mwc) for PRV, PSV en PBV; pre-set flow for
FCV (m’/h); loss coefficient for TCV (-)
lcoef : local loss factor for fully opened vave (equas O if not specified).
Remarks:
- The vaves are operated viathe [CONTROLS] section in the control settings
file
- For description of the vave types see Appendix F, section F.4.4 and further.
Example:
Val ve Nodel Node2 100 PRV 25
Val ve Nodel Node2 100 PRV 25
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