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Note:

Prior knowledge of hydraulics is not a prerequisite for taking these lessons, but it may help to put things into
perspective. The objective of the lessons is to give you an idea of some of the features provided by AQUIS free
1000. You are assumed to have basic knowledge of your operating system.
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Lesson 1: Introduction to AQUIS FREE 1000
OBJECTIVES

In this lesson you will

e Be introduced to the AQUIS free 1000 user interface and learn basic navigation.

e Learn about key objects such as nodes and pipes.

LESSON OVERVIEW

The introduction material to perform hydraulic modeling using AQUIS free 1000 consists of the following lessons.
You are strongly recommended to study these lessons prior to working in AQUIS. The estimated time to complete
the lesson is stated in parentheses.

Lesson # 1: Introduction to navigation and model creation (Approx. 50 minutes)
Lesson # 2: Simulation (Approx. 10 minutes)

Lesson # 3: Results (Approx: 25 minutes)

REFERENCES

You are recommended to study the documentation provided with the product. In the application you can use F1 on
the keyboard to access context sensitive help, or you can launch the documentation from the Help menu.

7-Technologies encourages customer feedback. Each topic within the online Help contains a link to write the 7-
Technologies’ documentation department and suggest changes, point out flaws, etc.

LEGEND

Read.

WA
i

The chapter contains background information about the Lesson subject. The contents introduce you to some
of the concepts that you will meet when you take the exercise.

Do.

e

Step-by-step instructions to complete the exercise(s) for the Lesson subject.
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NAVIGATING THE AQUIS APPLICATION
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=|=

= =

If you have installed AQUIS to the default folder, you can access the application from the desktop icon or as
follows:

e Running Windows Vista: Start>All Programs>7T>AQUIS.
e Running Windows XP and 2000: Start>Programs>7T>AQUIS.

User interface

The AQUIS user interface consists of the following overall elements:

& AQUIS (DEMO - Demeo version) =0
1. $Fi= Edit Wiew Buld Demands Smulston Results Catslogs Tools Setup  Help
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S HE MAQAaaa s & |a =\ ||
3 TAQUISFREE >Plots
— n Metwork parameter:
5 g > Pressure -
\QAQuis (s (o)
free 1000
Bum, of levels: 5
Related Suppliers Show egenc:
Change width:
PUMPS | Plots
- Find
EMUNDEDE" &5\ Al
4 i ¥ 'I'.hﬁins-
‘& 7-Technologies |2] =¥ | o] £ 8 Pr..
6. —f-tRendy—p- 118225 { 14129 x 17504 ) (943,84, 1079.44)

AQUIS user interface.
Menu bar.

2. Toolbar. Each toolbar button is a shortcut to an AQUIS command. For further details about the toolbar
buttons, see the ensuing section on Toolbars.

3. Navigation pane. Access to core functionality. It launches a quick access to investigate, analyze and
modify your model.

4. Banner pane. This section provides direct access to Web sites with related products, such as to
manufacturers of pumps, valves, etc.

5. Workspace. Where your model will be displayed.

Status bar. It displays the current operational status. (When no operation is being performed, the status
bar displays "Ready", but as various operations are carried out, the status message changes.)
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Toolbars

The AQUIS user interface provides you with a number of toolbars, which can be dragged to any position on the
screen, within or even outside the AQUIS program window.

To define which toolbars to display, select View>Toolbar Control. Select or clear the relevant check boxes.

‘ AQUIS (DEMO - Demo version)

File Edit | Wiew Build Demands Simulation Results Catalogs Tools Setup Help

% ::El Ay £2 Background Contral... B 1:4 “HdTP»
g [ Mavigation Pane 4 o} b,
Demo Pane
AQUIS | |y st
@ Toolbar Control +  Main Toolbar
— Centre Around Point - [t
Stored Views... + Mode Toolbar
v Metwork Toolbar
Find... Ctrl+F « Stored Views Toolbar
® Al Node Names On + Stored Metwork Plots Toolbar
Display Data Labels on Network  + | |v Stored Profile Plots Toolbar
Related v Stored Time Series Plots Toolbar
Zoom k
& pan
§\ Pan To...
+ Show Toaoltip
'ﬂ' Info...
*,:._....,‘-?+ Measure
{2 Refresh F5

Toolbar Control menu
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Main toolbar

MNew model

Open model

Save model

Print model
Select by rectangle (only available in Selection mode)

Select by polygon (only available in Selection mode)

r Display node names
| f Yy =

Main (=]
D W@ 5 8 hES «40P» 5 By

Edit model

Results mode
Run simulation

Simulate time series backwards

Step backwards in time series

Show Times

Step forwards in time series

Simulate time series forwards
iy

E-rmail model to 7-Technologies support department£

="
12)

Import model from Model Manager

Go to the 7-Technologies web site

1) The e-mail address to 7-Technologies is for licensed customers only. However, your feedback is highly
appreciated, but you cannot rely on receiving support services.

2) You will need a licensed version of Model Manager to use the import function.
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View toolbar

Manage background layers

Zoom extent to map (map and model)

Pan
Zoom window (free hand zoom)
Zoom in %2
Zoom out x2
= ZOoOm previous view
Zoom next view
lMeasure distance
TTView ;

g B OA/RQAL G &

Mode toolbar
Go to Hydraulic mode
GO to Water Quality mode

Go to Dynamic mode
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Network toolbar

Add node
Add pipe

The following buttons are used for adding devices to a node:

Add reservoir

Add pump control

Add ACV valve
—Add leakage
— Add hydrant

Add production plant

The following buttons are used for adding devices to pipes:
dd pump

dd valve

etwork

o
e ~YOBOH®®O® & &= |

4

The following buttons
are active in Dynamic mode only:

Add node flow control

Add node pressure control

Add surge relief valve

Add surge tank

Add pipe flow control

Add pipe pressure control

For the following 4 plots, the number of icons on the toolbar depends on how many plots you actually define.

Stored Views toolbar

Go to view selection

Display view Y1, V2, ¥3, etc,

Stored Views
Q@@
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Stored Profile Plots toolbar

Go to profile plot view selection

Display profile plot P1, P2, P3, etc,

Stored Profile Pl.. &

i i B
L] L] L] L]

Stored Time Series Plot toolbar

Go to time series plot view salection

il U=l

Stored Network Plots toolbar

Go to network plot view selection

Display network plot N1, N2, N3, etc.

tored Network ... £
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Right-click menus

When you right-click the various areas in the workspace you will get access to additional options and functionality.
The menus are context dependent, which means that you will see different right-click menus display depending on
where you right-click. You are recommended to investigate the right-click menu and in the following you will see
some of the options once you have defined the appropriate objects.

Right-click the workspace to view these options:

Insert Node
Insert Grabber Object
Find...

Units...
Display Settings ]
Selection...

Time

Right-click a node to view these options:

Ingert i Maode L]
Delete frarm Node b
Delate Node

Edit Nede

Mawe

Node Results

MNode Results Graph
Mode Results Table
Neode Names On/Off

Time

Edit Zone...

Right-click a pipe to view these options:

Inzert in Pipe >
Delete from Pipe »
Delete Pipe |

Edit Pipe
Move

Split Pipe
v Available |

Pipe Results
Pipe Resuits Graph
Pipe Results Table
Start Profile

Time
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NODES, PIPES, AND BASIC DEMANDS

WA
i

In AQUIS you define the demand flows and pressures on the nodes.

Boundary Conditions

The boundary conditions are prerequisite input data for the hydraulic operations performed by AQUIS. The
boundary conditions are parameters that are defined at the node level.

These are mandatory settings.

An active boundary condition must be activated by selecting the check box for BC under the Node
dialog box.

For details refer to the ensuing exercise section on how to create nodes.

Most nodes will have the demand flow as a boundary condition (i.e. these are known) and the pressure at those
nodes will be required to be calculated (unknown, thus it is not a boundary condition).

At the node that acts as the inlet to the system, the pressure will be the boundary condition and the flow into the
system set as unknown.

Nodes

A node can be several consumers, a simple node without consumption, or a source (inlet).

The simplest node is a junction between pipes, which can have no consumption allocated at it.

Level: £

Pressure; F'_[_
'

Flow: @

It should be mentioned that different device types such as a Reservoir, Inlet pump, Altitude Control Valve (ACV),
Leak and Hydrant can be inserted into a node. This is, however, not part of the scope for this lesson. If a device is
allocated to a node, then the appropriate button in the Node dialog box will be active or an appropriate pane will
appear. For in-depths information about the various devices and how they are configured, you are referred to the
online Help provided with the application.

Pipes

Pipes are connections between nodes. Pipe characteristics include an upstream node, a downstream node, length,
internal diameter, and roughness.

A pipe can have any type of valves or pumps associated. The device must, however, be located at one of the pipe
ends and there can only be one device allocated to each pipe. If a device is attached to a pipe, then the dialog box
will display the appropriate tab page for the device.

7-Technologies e Phone: +45 45 900 700 ¢ aquisfree1000@7t.dk « www.7T.dk -12 -




AQUIS

free1000

EXERCISE

&

This exercise shows how to create two nodes and a pipe. To get started, however, you first need to create a
model.

Creating a model

In a real-life scenario, you will not create your model from scratch, but use digital GIS data from sources such as
the Model Manager. This is, however, beyond the scope of this training exercise. You are recommended to study
the description provided in the online Help for importing data.

For training purposes, this exercise will take you through the basic steps of creating a model, adding nodes and
pipes.

Throughout the exercise you will be provided with the necessary names and values for the parameters and
attributes. If you use the provided names and values you can easily compare your result with the results displayed
in the screen captures in this exercise.

To create a model

e From the menu bar select File>New or click the icon D on the toolbar.

In the bottom left side of the status bar you can see the message Ready. See the figure in the following.

bl P M < S ] -5 e |
S i pes e [eeeo cemister e [esse lew S e

e DE E AES A0 ) Bw s =TREIE&FE @ ER © QR . &
ACHIS FREE

oo -

Bl sted Spplenn

B e Pt P o
- - - P T
g
-
e B i i P g

VAL

AVK

P

6H am
'! '!‘-." ot

e T By
WA L LT [ c—

BROEN —

e e
Ready —

You are now ready to start adding components to your model as described in the ensuing sections.
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Adding a node

You will create two nodes. To create the nodes you are recommended to use the following information:

Name X[m] Y[m] Z[m] Pres- Demand | Node BC BC (flow) | Comment
Type Demand | Pressure
sure
(mwc)
N-0000 | O 100 10 20 Blank Blank Select Clear Node 1. The
checkbox checkbox inlet node.
N-0001 1000 -1000 15 & 1 0.5 Clear Select Node 2.
checkbox checkbox

Notice that the asterisk (*) indicates that the attribute fields is included in the calculation.

To create nodes

From the menu bar select Build>Add>Node or click the icon ® on the toolbar.

2. Left-click anywhere in the workspace. (In the following steps you will see how the coordinates determine the
node position).

This opens the Node dialog box. If the dialog box does not open, right-click the node and select Edit Node.
See the figure in the following.

1| Node = & [
Out Ot
Mode name:  N-0000 Comment:
MNode
Corordnates Boundary condtions o o Zoning
X |mj:
in] resure ] I _
0 | Dk x
Pressure time: jenes - Flow control
¥ [m]:
v st -
100
Demand type [Base dem. |Mode dermand | Base dem. | =
Z [m]: Dut weighting | [I's) s}
0 1 1 1
| Maamrements J
Supplamentary -
level [m]: Out
0.00 Flow time sanes ~ =
Least square it weight facions
Use LS
Pressure Pow
o | [ canes | [ heb
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Under Node name enter N-0000.

Under Co-ordinates enter the value for X: 0.

Enter the value for Y: 100.

Enter the value for Z: 10.

For the boundary conditions enter the value for Pressure: 20.

Select the checkbox for BC (pressure).

For Demand type under the flow list table leave the entry field blank.

For Node demand in the same table leave the entry field blank.

Ensure that the checkbox for BC (flow list) is cleared.

Leave the rest of the entry fields as default.

Press OK.

If you fail to see the node, you can click the icon Zoom model extent on the toolbar to get a big picture of
the model.

Now add the second node. Follow the preceding steps (1 through 13), but ensure to enter the correct values
(as specified in the table) for the second node, N-0001.

To see the node names select View>AIll Nodes Name On, or click the icon G on the toolbar.

If you followed the guidelines in the preceding your model looks like the following figure.
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Saving the model
You are recommended to save your model at this point in time. It is, however, also possible to do it after you have

connected the nodes to the pipe.

To save the model

1. From the menu bar select File>Save As.
2. Select the appropriate folder for your model and enter the model name FREE_1.
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Adding a pipe
When you have added your two nodes, you must insert a pipe to connect the nodes.

In this exercise you will be connecting P-0000 with the two nodes N-0000 and N-0001.

To create the pipe you are recommended to use the following information:

Name Ups Dws Int. Rough | Local
node node diam pressure drop
[mm] ness coef.
[mm]
P-0000 N-0000 N-0001 200 0.05 0.0
To add a pipe

Select Build>Add>Pipe or press the icon ™ on the toolbar.

2. Point to the node N-0000 as the upstream node and then point to the node N-0001 as the downstream

node. This will open the Hydraulic Pipe dialog box. If the dialog box does not open, right-click the node and
select Edit Pipe. See the figure.
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3. Verify that the

Pipe name is P-0000. The name is generated automatically.
Node 1 is N-0000.
Node 2 is N-0001.
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Under Internal diameter enter the value 200.
5. Under Roughness enter the value 0.05.
Under Local pressure drop coef. enter the value 0.0.

This allows a pressure drop (representing minor losses from elbows, etc.) to be imposed on the pipe.

Leave the remaining options as default.
Press OK.

If you have followed the instructions in the preceding steps your model will look like the figure in the

following.
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9. Save the model and proceed to the next section.
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Adding a second model

You need to create a second new model using FREE_1 as the base. The second model is used in Lesson 2.

Use the guidelines in the preceding steps to create the second model. The specifications for the additional
elements are listed in the following table.

Model element

Description

Model hame The name of the second model is FREE_2.
Nodes Create three nodes

N-0002

N-0003

N-0004

See the node input in the ensuing section.
Pipe Create three pipes.

P-0001
P-0002
P-0003

See the pipe input in the ensuing section.

To create a second model

1. From the menu bar select File>Open and locate the first model, FREE_1.

2. Select File>Save As and enter the name FREE_2.

3. Create the three new nodes.

Node specifications

Name | X[m] | Y[m] | Z[m] | pyres- | Demand Node Demand BC BC (flow)
Type [1/s] Pressure
sure
(mwc)
N-0002| 2500 | -1000| 10 & 1 1.5 Clear Select
checkbox checkbox
N-0003| 1500 | -500 | 25 & 1 0.5 Clear Select
checkbox checkbox
N-0004| 2500 | -500 | 20 & 1 1.0 Clear Select
checkbox checkbox

In this example you should notice that there is only one node with a defined pressure, the remaining nodes
are all flow nodes. This is just one very simple scenario. For models that require more than one pressure
node, you are recommended to peruse the documentation provided with the application.

4. Create the three new pipes.
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Name Ups Dws Int. Rough | Local
node node diam pressure drop
[mm] ness coef.
[mm]

P-0001 N-0001 N-0003 150 0.05 0.0

P-0002 N-0001 N-0002 100 0.05 0.0

P-0003 N-0002 N-0004 75 0.05 0.0

5. Save the model.

If you followed the guidelines in the preceding your model now looks like this figure, without the labels for
the pipe names. This view cannot be saved so when you open the model the next time, you will need to
activate the display of the node names.
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CONCLUSION

This lesson showed you how to move around in AQUIS free 1000 and gave a high-level introduction to the basic
functionality.

If you followed the guidelines in this lesson you have now successfully created two models: FREE_1 and FREE_2.
FREE_1 has two nodes and one pipe. FREE_2 is an extension of the first model and has 5 nodes and 4 pipes.
To view the status of the hydraulic operations in the model, however, you will need to run a simulation.

Proceed to Lesson 2 that will explain how to run a simulation.
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Lesson 2: Simulation
OBJECTIVES

In this lesson you will

e Learn how to perform a simulation based on the values defined for the model components.

LESSON OVERVIEW

The introduction material to perform hydraulic modeling using AQUIS free 1000 consists of the following lessons.
You are strongly recommended to study these lessons prior to working in AQUIS. The estimated time to complete
the lesson is stated in parentheses.

Lesson # 1: Introduction to navigation and model creation (Approx. 50 minutes)
Lesson # 2: Simulation (Approx. 10 minutes)

Lesson # 3: Results (Approx: 25 minutes)

REFERENCES

You are recommended to study the documentation provided with the product. In the application you can use F1 on
the keyboard to access context sensitive help, or you can launch the documentation from the Help menu.

7-Technologies encourages customer feedback. Each topic within the online Help contains a link to write the 7-
Technologies’ documentation department and suggest changes, point out flaws, etc.

LEGEND

Read.

WA
i

The chapter contains background information about the Lesson subject. The contents introduce you to some
of the concepts that you will meet when you take the exercise.

E Do.

Step-by-step instructions to complete the exercise(s) for the Lesson subject.
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HYDRAULIC SIMULATION

W
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The objective is to analyze the hydraulic behavior of a water supply system. Simulation focuses on identifying flow,
pressure, and velocity.

What this means in reality is that the model allows you to simulate and monitor the changes over time in your
network and identify the hydraulic impact of the various elements in your model.

When you have built the model as explained in Lesson 1 and saved it with a valid file name, you are ready to run
an offline simulation. The exercise in the ensuing will take you through the few steps of running a simulation.
If the model has changed and been saved without running a simulation you will experience the following:

e All elements (except Hydrants) will have a gray color.
e If the Output options are accessed you will see this message:

AQUIS (==

WARMING : Model data has been amended but a new simulation has
! % not been run.

The current results will be incorrectlt is advisable that you save the
model and run a new simulation before proceding.

If for some reason the simulation cannot find a result, the system will generate a CHK file. The reason why you
may not be able to run a simulation can for example be an incorrect definition of boundary conditions. In most
cases the CHK file provides sufficient information to find the object or the area with the problem. When the
situation is corrected you will need to run a new simulation.

When you have completed the simulation, AQUIS automatically switches to Result mode. When you select an
object the result dialog box will display. For details see Lesson 3: Results.
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EXERCISE

&

This exercise explains how to perform a basic simulation based on the values defined in Lesson 1 for the model
FREE_1.

To perform a simulation
1. Open the model FREE_1 that you created in Lesson 1.

2. From the menu bar select Simulation>Offline, or click the icon %* on the toolbar. You will see the
following menu.

Run Hydraulic Simulation ﬁ

Tithe=:

Slmulation 1

Simulation period Output control
Start time [dd-hh:mm]: 00-00:00 Wirite input data to CHK file: [V
End time [dd-hh:mm]: 0400:00 | Writeinputdsta o OUT fle: [

Write output data to OUT file: [

[ Close | Cancel Help

k ¥

3. Configure the dialog box following these guidelines.

Simulation Description
option
Title Enter Simulation_1.

The title is transferred to the output.

Simulation Leave the Start time as default: 0-00:00
period

Set the End time to 04-00:00.

The simulation will generate results for the complete period from midnight day 0 to
midnight 4 days later.

Output control | Thjs limits the amount of output written to the ASCII files. For large models you are
recommended to limit the amount of output files for the simulation.

For details on Results see Lesson 3.

However, as the demo model is fairly small we will go all the way here.

Select the checkbox for Write input data to CHK file.
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Simulation Description
option
Using this facility will result in identification of devices which are having problems being
read into the engine.
Select the checkbox for Write input data to OUT file.
This will write out all the static input data to the OUT file, before the results.
Select the checkbox for Write output data to OUT file.
This will write out the output of the simulation to a text file after each time step.
Criteria Leave the settings as default as this falls beyond the scope of this lesson.

Click Run to perform a simulation.

5. Ensure that the simulation is successful. If successful, there is a status in the lower left corner of the

application.

Simulation successful. Select the node/pipe/device bo view the results for,

if the simulation fails you will be prompted with a message that states which correction measures you need

to take.

6. Now run the simulation for the model FREE_2. Follow the preceding steps (1 through 5).

Use the title name Simulation_2 and apply the same settings as for the simulation of FREE_1.

CONCLUSION

This lesson showed you how to perform a basic simulation.

If you followed the guidelines in this lesson you have now successfully configured two models and run a simulation

for both models.

Proceed to Lesson 3 where you will learn how to view the results of the simulation.
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Lesson 3: Results
OBJECTIVES

In this lesson you will

e Learn how to view the results of the simulation of your model.

LESSON OVERVIEW

The introduction material to perform hydraulic modeling using AQUIS free1000 consists of the following lessons.
You are strongly recommended to study these lessons prior to working in AQUIS. The estimated time to complete
the lesson is stated in parentheses.

Lesson # 1: Introduction to navigation and model creation (Approx. 50 minutes)
Lesson # 2: Simulation (Approx. 10 minutes)

Lesson # 3: Results (Approx: 25 minutes)

REFERENCES

You are recommended to study the documentation provided with the product. In the application you can use F1 on
the keyboard to access context sensitive help, or you can launch the documentation from the Help menu.

7-Technologies encourages customer feedback. Each topic within the online Help contains a link to write the 7-
Technologies’ documentation department and suggest changes, point out flaws, etc.

LEGEND

Read.

WA
[ih

The chapter contains background information about the Lesson subject. The contents introduce you to some
of the concepts that you will meet when you take the exercise.

E Do.

Step-by-step instructions to complete the exercise(s) for the Lesson subject.
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RESULTS

When you have performed a successful simulation as described in Lesson 2, you can view the simulation results for
the nodes and pipes from the Results menu that you access from the menu bar. AQUIS free 1000 provides you
with result options such as plot, dialogs, files, etc., to provide an overview of the hydraulic behavior of your water
network.

The Results menu contains a number of result options that you can explore to ensure that your network is
operating as expected.

This lesson only describes a few of the most commonly applied result options. You are recommended to explore
the other options on your own.
In this lesson you will learn about the following result options:

e View results on nodes and pipes (View Results)

e View results based on plots (Network, Time Series, and Profile plots)

e View result files (View Files)

Results |
B view Resuits Ctri4R

Network Plot...
Time Senes Plot...
Profie Plot...
Surface Plot...

Stored ’
XML Reports...

l View Fles ’]
Cgst Optmization Key Figures. ..
Flushing Key Figures...

Offine fHistorical, Result Report...
Regl-Time Hstoncal, Result Report...
CSP Report...

Update ODBC Source After Sim.
Update ODBC Source Now
00BC Source Options. ..

The ensuing exercises provide details on how to read the simulation results.
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EXERCISE

&

This exercise explains how to view the results from the simulation performed as explained in Lesson 2.

Before you proceed, ensure that you have run a simulation for the model FREE_2.
The exercise will explain the following simulation results

e View Results
e Plots

e View Files

Option: View Results

When you have run a simulation you can view the results for the nodes and pipes.

To study the View Results option
1. Open the model FREE_2.

2. On the toolbar you will notice that the icon for Results & is activated. If this is not the case press Ctrl+R
to activate the function.

You can now view the results for the nodes and pipes.

3. Open the node N-0000. The simulation results appear on a separate tab page named Results. On this page
you can see the results for the following parameters:

- Pressure

- Head

- Supplementary pressure (that is the pressure at the highest property level)
- Demand (Demand flow)

- Leak/hydrant (flow)
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=

1 N-0000 (Hydraulic Node) o) @ =
Out Out
Node name:  JRuLL1] Comment:
Node | Results I
Co-ordinates . 00.00:00
me =
X [m): Out
0.00000 Pressure [mwc): 20.00
Head fmwc] 30.00
Y [m):
100.000 Supplementary pressure fmwc]: 20.00
Demand [I/s): -3.50000
Z [m]: Out
10.00 Leak/hydrant /] 0.00000
e ]l>] B
Supol tary Calibration data
level [m]: Out Me . L—
0.00 %
Diference to calculated pressure
ok J[ conmel |[ ooy | [ hep

This node is a very simple node with no additional devices associated, such as pumps or valves. However, if

there had been any devices on the node, you would have seen the results from these elements as well.

Similarly for larger models, you can use the arrows << and >> to move forward or backward in time too

see varying simulation results. In Lesson 2, you set the simulation period to 4 days, but since this is a very

small model you will not notice any changes over time.

Notice that a positive flow is a demand on the system; while a negative flow is an input to the system. For

this model, you can see that for the node N-0000 the Demand result is =3.5 I/s.

4. Now study the results for pipes. Open the pipe P-0000.

On the Results tab page for the pipe you can view the results for the following parameters:

- Pressure
- Head
- Flow
- Velocity

- Pressure gradient
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P-0000 (Hydraulic Pipe) (o] @ [
Datz | Fesults
Time =00-00:00 Out
Pipe name: | P-0000 Irt. diameter [mm] 200.0 |_,i
Pipe type Modified Roughness jmm] 0.050) M
Node 1 Out Mode 2 Out
Pressure [mwc]: 2000 [E 1486 [T
Head [mwc]: 3000 [ B8 [
Flow /5] 330000 7
Calibration data

Velocity fm/s} o G Out

Measured flaw: El
Pressures gradssnt jmm/m] 0.1 7

Difference to F

calculated flow:

(<] [»] BB
| Cancel [ ooy || Heb

This model represents the ideal world, but if for example you notice a model with a negative flow and
negative velocity it shows that the flow runs in the opposite direction of how the pipe was configured.
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Option: Plots

Plots present you with a graphical display of the simulation results.

In the following you will learn about the following plots:

¢ Network plot
e Profile plot

e Time series plot
The time series plot extends beyond the scope of this lesson. However, it is included since it represents the
core area to monitor if your model includes dynamic behavior of daily demand profiles.
Network plot
1. From the menu bare select Results and then Network Plot.

This activates the Plots tab on the Navigation Pane to the right. By default the Plots tab is activated.

Plots
Hetwork./Zone Plots
Gl PREET gl - AHIES TRACY - Dhrerows wersd rei Metwork parameter;
B okl ey el Daraes rahiion boedsw Leofem lovk Db oeie Pressure -
ah Mok & L - TR B T Y e )
& B8N Gaaas = |a s|ls | [ Pt | Optons > |
ACHIS FRFF Phots
i al Mz || | Hum. of beveels: ¥
= by zm
" s Show legand: o
wa."f"f., [ Change width
eolsted suppliars i = —
r— b - Steeed Views and Plots Explarer
i — T e vy —
e Metwork Flots
L] Time Sedes Plots
WALVEL Flode 8 Profile Plots
A\ ’R Rightt click for cphiors..,
| i T-Tmenninguen
Flawt dy LT3 [ ET o BEEIT) {583 4 _ﬂ Plots
’J Find

Under Network parameter select Pressure from the list.
Under Num. of levels enter the value 5.
This entry determines the number of intervals to display for the selected parameter. The minimum number
allowed is 3 and the maximum is 12.
4. Select the checkbox for Show legend to show the legend in the work are for the model.
Press the button Plot to view the result.
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Legend @

Metwork, Plot

Prezsure [rwe)

Tirne: 00-00:00

[ | * E.00

] B.00 - .00

| 9.00 - 12.00

| 12.00 - 15.00
15.00 - *

-0000 L

“N-0003

o001 -

Optionally you can
e Set plots for additional parameters.
e Customize the look and feel of the plot.

Parameters

You can try to set the plot for these parameters

e Head: The value of the total Head and flow direction.

e Flow: The flow direction and quantity.

¢ Flow Changes (direction): The number of times that the flow changes direction during the simulation

period.
¢ Velocity: Displays the velocity and direction of flow throughout the network.

Customize the look and feel
e Change color.

Click the color to change the color scale.

e Change arrows, line width, etc.

From the menu bar select Setup, then Display Settings, and point to Network Display.
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Profile plot

A Profile plot shows how parameters vary over distance.

1. From the menu bar select Results and then Profile Plot to open this dialog.

2. In this dialog box select Route and then Route.

& Profile Plot Hydraulic
File 1 Route | Parameter Layout Store Help

Route
Open Edit Table :}
Open Results Table

1.20

1.00

0.80

0.60

0.40

0.20

0.00

0.00 0.20 0.40 0.60 0.80 1.20

‘Iﬂmﬂ-lﬂ

3. Under the Route dialog box click the Map button.

Route X

Modes to select from: Map
M-0000
N-0001
M-0002
M-Q003 Delete Al
M-0004

Critical Route
Selected route:
[ QK | Cancel ] [ Help ]

4. Under the Map Route dialog box double-click the following pipes in the model (this is illustrated in the

following figure - notice the cursor):
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P-0000
P-0001
P-0002

Notice how the associated nodes will be listed in the Map Route dialog box.

[ Map Route ﬁ

N-0001
N-0002
N-0004

0000

/N-0003 r 0004

ETITT = Ll-uuoz

5. Click OK twice until you return to the Profile Plot Hydraulic dialog box.
Under the Profile Plot Hydraulic dialog box select the menu Parameter and then point to Pressure.

The Parameter menu determines what to display in the plot. You can only display one route on a profile plot
at a time.

Under the File menu you can save the plot or export plots as a dxf file (AutoCad format). You can also open
previously saved plots.

View the result for the Pressure parameter.

7-Technologies e Phone: +45 45 900 700 ¢ aquisfree1000@7t.dk « www.7T.dk - 33 -




AQUIS

free1000

& Profile Plot Hydraulic = |3
Eile PBEoute Parameter Layout 3Store Help
Fraa_2 mal Lagens
Mo utle sefingd 00-00:00
A Eressure Frofile Graphs
[rec]
& i &
& = = &
20,00 \ <X = &
18.00 ﬁ
- \ R
=R ‘N"‘-».‘_‘_H_'_'___-—' — \
14.00 \
200 \
10.00
.00 \
!
800 Cha ‘lg
0.00 B00.00 200.00 BDO.0D 2400.00 3000.00 3800.00

Time Series plot

As mentioned previously this plot is not part of the scope for this lesson. It is, however, included in this Lesson 3
for Results since it represents the core area to monitor if your model includes dynamic behavior of daily demand
profiles.

The exercise on the time series plot needs a model that contains more input data than the models you have
created so far. The simulation requires for example a profile with demand data and to perform this exercise you
will need to open one of the demo models supplied with the product.

1. From the menu bar select File and then Open and locate the model called demo.mdl.
If you made a default installation you will find the demo model here

C:\Program Files\7T\Aquis 1.5\Model
2. Perform a simulation, as explained in Lesson 2. Set the simulation period to perform a one (1) day
simulation as shown in the following:
Start time: 00-00:00
End time: 01-00:00
3. Press Run.
Select Results and then Time Series Plot. This opens the Time Series Hydraulic dialog box.
5. Under the Time Series Hydraulic dialog box select Locations and point to Define.
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@ Time Series Hydraulic EERx
Eile !I__ocatm] Parameter Layout Store Help
Define... \J Legend
Open Edit Table 5
0 Open Results Table
0.0270
0.0240
0.02100
0.01800
0.0150
0.0120
10, 00060
Ti
iR i) [ddfm%h:mm]
0:00 2:00 4:00 8:00 8:00 1000 1200 1400 1800 1800 20:00 22:00 1-DD:DD

6. Under the Locations dialog box press Delete All to delete all existing locations.
7. Select the node 6006.
8. Press Add and then OK.
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Locations Q

Selected locations and parameters: m
' z LS

Select locations and parameters
R 006
:6000 ~
Pipe end (node 1) {6001
: 16002 —
Pipe end (node 2) 6003
_ Reservoir 16004
< Z- {6005
Ppe (7SEAS looos
" Pressure time series (spedfied) %
_ Flow time series (specified) .6009
Online report data e

9. Select Parameter and then Pressure.

You will now see the following time series plot and how the node 6006 varies over time.

Q) Time Series Hydraulic =l B o

File Locations Parameter Layout 3tore Help

derno. mdl; Legend
Sirnulation 2 —  Node - 8008

T Fressure
]
140.00 —

— ’\
138.00

" \\ ’ |
- “1\ rﬁ/
- OR

T
124.00 - lgh ]
0-00 2:00 4:00 8:00 B:00 10:00 1200 1400 1500 1800 2000 2200 1-00:00
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Option: View Files

The result files are available when the simulation is completed, but only if you have selected the appropriate
checkboxes before the simulation. See Lesson 2 for details.

The simulation generates the following result files. There will be a short introduction to each report file. You are
encouraged to peruse the files on your own.

e View Output File

e View Input File

e View Check File

e View CSP Check File

The result file displays in Windows Notepad. You can apply all standard Notepad functionality. The Find functions
can be particularly useful if you are scanning through a rather long file.

On your computer you can locate the files under the following folder:

C:\Program Files\7T\Aquis 1.5\Calc

Output file
e From the menu bar select Results and then View Files, and point to View Output File.

This file contains in-depth information about all the model objects and their configuration.

In the Output file you can for example see the results for the model and the nodes.
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SYSTEM DATA

= GEMERAL DATA =

Pipes in

Actual directory

Number of pipes
Number of nodes

: C:\Program Files\7ThAquis 1.5\Calc\FREE_2

Name of input file: FREE_2

4
5

Pipes 1in ?ressurecontrn1 loops are marked %
! oops are marked *
Pipes to be dimensioned are marked #

E R EEEEENEEEEEEEEEEEEEEEEEEEEEESR
EE E EEEEEEEEEEEEEEEEEEEEEEEEEEN
= NODE RESULTS =
No. Node Name Flow Pressure Head Leakage wsydrant supp.
flow pressure
1/s [ e 1/s 1/s mwe
1 N-0000
=-3. 50000 20. 000 30.001 - - 20. 000
2 N-0001
0. 50000 14. 861 29. 862 - - 14, 861
3 N-0002
1. 50000 17.778 27.779 - - 17,778
4 N-0003
0. 50000 4,852 20.852 - - 4,852
5 N-0004
1. 00000 7.232 27.233 - - 7.232
AQUIS 2009.08.04 14:31 Page: 9
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Input file
e From the menu bar select Resultsand then View Files, and point to View Input File.
There are two file formats for the input file:
.DAT (contains all the pertinent and key input data for the model)
.Sss (contains data that is only used for dynamic simulation - water behavior)

Example of a .DAT file

= Title =

*TITL
:’5_1'_mu'l ation 2"

oA

[T

/!
*ASCT Stop criteria : 111 /

- valve Criteria =

1”'!:MI? ackflow Cv : 0.05000

= Time 5tep Reservoir Level Change Criteria =

*WTDZ Res. Pressure Change : 0.10000

= Min Time Step Criteria =

*DTMI Min. Time Step : 60
/

= Iteration Criteria =

*ILIM Basic Stop criteria : 0. 00500
Basic Relaxation : 0. 800
ACV, Hydrant, etc Relaxation : 0. 800
Acv Hydrant Stop criteria 0. 00500
Inlet pump characteristic : 1
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Check file

e From the menu bar select Results and then View Files and point to View Check File.

The format of the Check file depends on the state of the model.

If there are no errors as a result of
the compilation

...then the *.CHK file will show the following message at the end of the file:

No errors during input!

If the error can only be reported as
an Error Code

... then the error can only be reported as an Error Code, the *.CHK file will
display something similar to this example.

***k* WARNING 2030 **** from LFLOW-3V module: ROUOUT

Blind end in critical path!

If the error is caused by incorrect
data definition

...then the *.CHK file will include the *.CF1 and the *.DAT file.

When there is an error in these files, an error message will be written
immediately after the incorrect data.

Example of a .CHK file

Mo errors during input!

statistic:

overall simulation time (sec):
Number of re-imitializations:
Number of iterations:

= BATCH =
“BATS "C:N\PROGRAM FILES\7THAQUIS 1.5\ CALC\FREE_2\FREE_2.SOP"

= = X
=STOP

=N =
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POST-IT DATA LABELS

W
i

You can display specific node and pipe data for a visual presentation of the simulation results in the model. These
are referred to as “post-it" data labels.

You can add various labels depending on your requirements. See the options in the table.

Post-it label Description
Data labels Displays results of the simulation.
Name labels When you create a node or a pipe select the checkbox for Out to display the node name. *)

Comment labels | \when you create a node or a pipe select the checkbox for Out to display the text. *)

*) These can be added without running a simulation.

This exercise only explains how to enable the display of data labels. You are encouraged to investigate the
alternative options yourself.

Follow the guidelines in the ensuing exercise for Post-it labels to create your own data labels.
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EXERCISE

&

This exercise provides you with an alternative approach to viewing results in your model. The exercise explains
how to add data labels to nodes to provide you with an improved visual overview of the status in the operation of
your network.

To complete this exercise you

e Have access to the demo file Demo25.mdl. If you made a default installation you will find the demo model
here

C:\Program Files\7T\Aquis 1.5\Model

To create a post-it data label
1. Open the model Demo25.mdl.
2. Run a simulation as explained in Lesson 2 and use the following definitions:
Title: Demo25.
Set the simulation period to 4 days.

Select all check boxes for result files .
3. From the menu bar select View>Display Data Labels on Network>Select Data for All Labels.

This will activate the display of labels in your model.
4. Under Display Data on Network select the following checkboxes and click OK.

Pressure
Flow
# | Display Data on Metwork =5
Node | Pipe
Data Results
Pressune o
XY.Z Head
Supplementary level Supplementarny pressure
Pressure Flow v
Plow list: Leak/Hydrant
Measured pressure

Inlet age

D#f . to calculated pressure

5. View the result.
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As this demo model is a fairly large model the display of labels is far from pretty and looks very cluttered.
Proceed to the next step to see how to improve the display of labels in the red frames.

—
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BiNh D Ed e 2 AEOC “4OP» 3 Bw +-THEQEECES . . #8800 QRN « &
Q. im0 ¥
o0 a Satwoh, e Pute
Nteat o -t
Fewase -
~ Gt »
N o v ’
D e
arge vt
Bamd Vs arnd Pots Tt
e
Netwon oty
Town St Pt
Protie Aoes

NG chek Aox o

il

I erter 2T (084 13908 )

From the menu bar select Build>Move.

028, ars )

7. Point to the circle in the upper left corner of the label and drag the label to the required position. This is
illustrated in the following figure.

Notice that you may inadvertently catch the focus of the node in which case you will be moving the node
and not the label.
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CONCLUSION

This lesson showed you how to view the results of the simulation.
You have now completed the basic introduction lessons to AQUIS free 1000.

You are recommended to investigate the possibilities of your own and use the online Help to assist you during the
various operations.
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