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1 Introduction
elSankey is a software tool that helps you draw so-called Sankey diagrams.
AMJ (4.0 %)

100 MJ (100,0 %)
10 MJ (10,0 %)

36 MJ (36.0 %)

50 MJ (50.0 %)
Figure 1: A simple Sankey diagram

Sankey diagrams are directed graphs, where the magnitude of the arrow line
represents the quantity of flow. Today, Sankey diagrams are used for a
variety of flow visualizations. These are not limited to energy or material, but
indeed to any (real or virtual) matter that flows "from" a source "to" a
destination.

"Sankey diagrams are a specific type of flow diagram, in which the width of
the arrows is shown proportionally to the flow quantity. They are typically
used to visualize energy or material transfers between processes."
(Wikipedia)

Sankey diagram visualizations draw the viewer’s attention to the largest
flows, while at the same time showing the proportions of the flows among
each other and indicating a "from-to" flow direction. In that sense they
convey efficiency of transformation processes and also allow to assess the
balance of input/output streams.

Sankey diagrams are named after Captain Matthew Henry Phineas Riall
Sankey, an Irish engineer (1853-1925).

The software e!Sankey is a member of the Umberto software! family. While
elSankey simply allows drawing Sankey diagrams, the Umberto software
tools are fully-fledged modelling tools where material, energy and cost flows
are determined based on process specifications. The Sankey diagrams in
Umberto are one of the display options to visualize the calculated flows and
environmental impacts.

We hope you enjoy working with e!Sankey!

! http://www.umberto.de
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Further Reading on Sankey Diagrams

Schmidt, Mario (2006) Der Einsatz von Sankey-Diagrammen im Stoffstrom-
management. Beitrage der Hochschule Pforzheim Nr. 124 (in German)

Schmidt, Mario (2008) The Sankey Diagram in Energy and Material Flow
Management. Part I: History. Journal of Industrial Ecology 12 (1), 82-94

Schmidt, Mario (2008) The Sankey Diagram in Energy and Material Flow
Management. Part II: Methodology and Current Applications. Journal of
Industrial Ecology 12 (2), 173-185

Links

http://en.wikipedia.org/wiki/Sankey diagram

http://www.sankey-diagrams.com
http://www.e-sankey.com

(_\ A hint or additional advice.
/

ﬁ Cross-reference to a related topic within the user manual
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2 Installation

Administrator rights are required to install e!Sankey on your computer.
Contact your administrator, if you only have limited rights on your machine.

System Requirements

To install and run e!Sankey the following requirements have to be met:
Operating system Windows 72 SP2, Windows 8.1, or Windows 10
Microsoft .NET Framework 4.83

Memory 1 GB RAM or higher

Available hard disk space: at least 250 MB

Monitor with at least 1280 x 1024 px resolution (recommended) and
up to 1920 x 1080 px resolution?

Running the Installer File

Run the installer file by clicking on the downloaded executable (the file is
named 'esankey.exe' or 'esankey5.exe'). You need administrator rights on
your local machine for the installation.

The installation will by default be performed in the language of
L ;: the system locale of the Windows operating system.

9

If an older version of e!Sankey is found, the installation routine will offer to
uninstall the older version prior to continuing the installation of the new
version.

It is possible to enter a license key for activation already during the
installation. However, if you don't have a license key you can leave the field
empty and install e!Sankey as a trial version instead.

By default, the installation directory for the application is "C:\Program
Files\ifu Hamburg\e!Sankey 5.0". You may of course opt to choose to install
to a different directory by clicking on the 'Change..." button.

One additional folder "e!Sankey" is installed as subfolder of "c:\My
Documents". It is used to store the template files (file extension '.santem'),
example files (file extension '.sankey') and clipart files.

Trial Version

When starting up e!Sankey a licensing dialog box will be prompted. If you
have already purchased a license, you can enter the key to register your
version.

If you do not enter license key, you can run e!Sankey as a trial version for
14 days from the date of first launch of the software. On each program start
during the trial phase you can select to test the 'basic', 'pro' or 'calc' variant.

2 Microsoft has ended support for Windows 7 in 01/2020. There are no more technical or
security updates. Microsoft strongly recommends updating to Windows 10.

3 The Microsoft .NET Framework 4.8 must be installed on your computer. If it is not
installed, it will be downloaded and installed, before the installation of e!Sankey proceeds.
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The trial version almost has the same functionality as the full version, but the
following limitations:

e watermark over the Sankey diagram in the editor

e no export in SVG or EMF format

The trial version prompts for a registration key on start-up. Just leave the
license key field empty and hit 'OK'.

Users of the trial version can purchase license keys using the online shop at
http://www.e-sankey.com/en/purchase/ or by contacting an e!Sankey sales
representative at ifu Hamburg (sales@e-sankey.com).

License Activation

ﬁ This section refers to the activation of single-user or multi-seat

license packages. Floating licenses have to be activated in a
different way. We are providing a separate documentation to
administrators, helping them to configure and activate the
floating license server.

When launching an unregistered copy of e!Sankey a licensing dialog will be
displayed. This dialog can also be launched via the 'Help' menu using the
entry 'Enter/Edit License...".

s Edit License — O et

e!Sankey 5 pro running as trial version

Choose license type below and configure by clicking on the comesponding Edit button

(@ License Key: | Mo license installed

{_J Floating License Service: Mot configured Edit...

License Details:

Installed Version el5Sankey 5.0.0.526
Licensed to -
License elSankey 5 pro

SH: -

Trial License (expired)

Vist us at:  hitpolweew e-sankey comien/purchase) QK

Figure 2: License management dialog, trial version without license key

In the 'Edit License' dialog choose the option 'License Key' in case you have
a local license key. Then click on the corresponding 'Edit..."' button right of the
entry field.

Page 8 User Manual



ifu Hamburg GmbH e!Sankey 5

o Edit License x

License Key: ABCD-EF12-3456-7830-ABCD-EF12-3456-7390-ABCD-EF12-3456-7850]

Computer 1D: _ |

State: |F‘errnaner|t |
Activation: @® Online () Viaweb page three steps) () By e-mail three steps)
Activate Deactivate Update

OK

Figure 3: Entering and activating the license key

Enter the license key you have received when purchasing the software and
authenticate the license key online by clicking on 'Activate'. An internet
connection is required, and the process should take only a few seconds.

There are three options to activate your license:

e Online: This is the fastest way to activate a license and should be
used if you are connected to the Internet and if the security setting of
your network connection allows communication with a server over the
Internet. License data will be transferred encrypted to our license
management server. The server will send the activated license back
to your computer within seconds.

e Via Web Page: This is a 3-step process. It can be used if e!Sankey
is behind a firewall that prohibits the online activation as described
above. You will have to «create a license info file
(‘eSankeyLicenselnfo.lic') using the button "1. Save License Info".
This file has to be uploaded to our authentication web page using the
link offered. In return you will be provided a processed license info file
that you can download to your computer. Finally, this
'AuthenticatedLicense.lic' file has to be imported using the button "3.
Import License Info".

e By E-mail: This is also a 3-step process, similar to the above: You
will create a license info file (‘eSankeyLicenselnfo.lic') that you can
send to us by e-mail. You will receive an authentication license info
file from us in return by e-mail too. This .lic file then has to be
imported. Allow up to two work days for manual processing.

Should you have upgraded from e!Sankey basic to e!Sankey pro, or from a
temporary license to an indefinite license, or have extended the number of
users (multi-seat license) you will be asked upon completion of the extension
license purchase to just update your license. In this case your existing license
will be updated on our activation server and all you need to do is click on
'Update’ in the 'Enter/Edit License' dialog.

License Transfer/Deactivation: In case you have obtained a new
computer, or you decide to continue to use e!Sankey on a different computer
from the computer where you originally installed it, the license needs to be
transferred. To transfer (move) a license of the software to another
computer, proceed as follows:

e In the existing e!Sankey installation, run e!Sankey a last time: From
the 'Help' menu choose 'Enter/Edit License..." to open the licensing
dialog.

e Click on 'Deactivate’ in this dialog. The license will be removed.
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e On the new computer: Use the installation file and install the latest
version of the software (see above). Enter the license key in the license
dialog. Click on 'Activate’ or use one of the two other options to activate
the license

If a deactivation of the license is not possible any more (e.g. because your
computer has been stolen, the hard disk has crashed, etc.), please contact
support@e-sankey.com to deactivate the license. Should you have lost your
license key information, please also contact support@e-sankey.com to
retrieve it.

Updates

When new versions of e!Sankey are released, a notification in the bottom
right panel on the start page will indicate the availability of an update. Click
on the link shown to access a web page where you can download the new
version.

You can also use the command 'Check for Updates...' from the Help menu, to
find out whether an update is available.

Please note that both, the automatic update notifier, as well as 'Check for
Updates..." feature might not work, if you don't have access to the Internet,
or if security settings of your firewall prohibit communication with the update
server. In this case, please check the community board for announcements
regularly, and contact ifu Hamburg GmbH for a new version to be sent.

The update notification service can be deactivated in the Options dialog
accessible via the Edit menu.

Support

The help system (Menu Help > Help Topics, or press F1 on the keyboard) is
always the first option when you have a question on the software. It describes
the functions available, but also contains hints on the use of e!Sankey, and
on setting up a Sankey diagram.

For technical support issues the e!Sankey help desk can be reached by e-mail
at support@e-sankey.com

In your support request please indicate the exact version number (see About
dialog) of elSankey you are using, and the operating system of your
computer. Please try to be as specific as possible when explaining the
technical problem that occurred.

In some cases, our help desk will ask you to submit log files from your
computer, which can help us identify the issue. The log files can be found at
the following default location (localized operating systems might have
different folder names): C:\Users\[USER]\AppData\Roaming\Ifu Hamburg
GmbH, Germany\e!Sankey\5\log. Quick access to the log file location is
available in the Menu Help > About e!Sankey dialog.

The log file is called "general.txt" and should be submitted with your technical
support inquiry to our help desk. It can be viewed with a simple text editor.
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A community bulletin board is available at http://forum.e-sankey.com. It
contains useful tips and tricks, and also has a FAQ (frequently asked
questions) section. You can browse the posts of other users of e!Sankey and
discuss with them.

Uninstalling
To uninstall e!Sankey from your computer, remove the software via the
Control Panel > Add/Remove Programs.

I/_‘\ Make sure to deactivate the license (see above section 'License

| Transfer/Deactivation'), so that you can use the key for an

e installation on another machine.

tj In the deinstallation wizard on one of the first pages you can opt
to deactivate the license.
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3 General Functions of e!Sankey

Screen Layout and Windows Handling

The main working area of the e!Sankey application has several panels and
areas. In the default layout, they look more or less like this:
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Fle Et Duw View belp

DESE & % 00w B0DGE N e - Bl BE0%E 5

[Froperties = B X | CHP Hospaa fen] 3 Contalles -

=l Combined Heatand Power (CHP)in a Hospital =i O ety e

Srcmns
2 ot o [pe——

- Edt Ut Typen.
Dt [—| B T
] Pl Coer - L] ]

Hospital
(Heat)

Other Bldg.
(Heat)

Cooling

Inage Name: zempty: B x

Lt
£2] Doy Label

che.

e 2

from

Correctnny Lettta it
Hensertal O Midde

......
Fou 2053
Cutpur: 08 i
Demence oMW

Hospital Main
Building

Electicity A 7§/ Other Buildings

BRE[& &
e

- RGE28 1207182
< | e RoBE 21448
| - RGEZz 36 32
< == RGET TE®
| e RGETS 188202

[ s
oE=

oo m e E
i
R

3

Figure 4: e!Sankey default screen layout, window panes are numbered

The main window panes are:
e Editor (Drawing Area): this is where the Sankey diagrams are

drawn, several diagrams can be opened at once (1)
e Properties: allows to edit the properties of the network element
marked in the drawing area (2)
e Entries: list of material, energy, or the like that are used as flows in
the arrows of the Sankey diagram (3)
e Controller: allows to scale the flows in the diagram separately for
each unit type, edit unit types (4)

The latter three window panes can be hidden and shown using the 'Show'
buttons in the toolbar at the top. Window panes can be adapted and arranged,
so that the user can customize the screen layout to his/her individual
requirements and working style.

Moving Windows: You can move a window pane wherever you want it by
clicking the blue title bar and dragging the window where you want it.

Floating Windows: If you drop the window pane at a random location in
the program window, it becomes a 'floating' window.

Docking Windows: Docking a window means to attach it to the edge of the
program window. This allows you to reposition the various tool windows such
as the 'Entries', the 'Properties' or the 'Controller' to dock against different
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application edges. To do this, move the floating window pane by clicking in
the title bar of the window pane, drag it to the edge where you want to dock
it, and drop it onto one of the blue arrows that appears near the edges of the
program window. To be able to dock a window, make sure the dockable
Windows command is activated in the 'View' menu.

Figure 5: Docking icons (center, dock left, dock top, dock right, dock bottom)

Hide Window Panes: To hide window panes completely, unmark the
respective entry in the View menu. To make a hidden pane visible again, set
the tick mark in front of the menu entry.

Auto Hiding Windows / Tabbed Windows: In the top-right corner of
every window pane, you will see a small button that looks like a pin. If you
click this button, the window pane is hidden (or "pinned" to the edge of the
program window). However, you can still see the title of the window pane
along the edge of the program window. When hovering the mouse over the
title, the window pane temporarily displays again until you move the mouse
off the window pane. Click the button again to "un-pin" the window pane.

Presentation Mode: If you wish to show the Sankey diagram in full screen
without any elements of the application (no windows, no toolbars), switch to
the presentation mode by clicking on the button "Presentation Mode" in the
toolbar above the editor (or using F12). The diagram will be zoomed to the
largest possible size and is not editable. This is ideal for presentations.

To end the presentation mode, use the 'ESC' key, or click on the button in
the dropdown toolbar that appears, when you hover the mouse in the middle
of the top edge of the screen (12'o clock position on the monitor).

Design Mode: Similar to the above presentation mode, switch to the so-
called design mode by clicking on the button "Design Mode" in the toolbar
above the editor (or using SHIFT+F12). This will only show the editor area in
a maximum size, and all other windows hidden. The menu bar, the toolbar
and the context menu remain accessible. This is useful to continue editing
the Sankey diagram, but not have other widows reducing the available editor
size.

To end the design mode, click again on the 'Designh Mode' button in the
toolbar.

Reset Panes: To reset the window panes to the default setting (Properties
and Overview docked on the left, Entries docked at the bottom, and Controller
docked at the right) just select the Reset command from the View menu.

User Interface Language: The user interface language of e!Sankey can be
switched to English, German, French, Spanish, Portuguese and Chinese
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(Simplified). Access the 'Options' dialog via the 'Edit' menu. On the 'General’
tab choose the new language. A restart of the application is required for the
change to take effect.

New Sankey Diagram

To create a new Sankey diagram file, click on the button "New Document" in
the toolbar. Alternatively select the command "New" from the 'File' menu or
use the shortcut 'CTRL+N'. The new diagram file will open with the default
diagram template which has some presets regarding unit types, units, entries
as well as layout and options of arrows and process symbols.

Another direct access to a new Sankey diagram is from the Start page in
elSankey. The 'New Diagram' section at the top of the left column lists some
of the available templates. The first template in the list (in bold font) is the
default template. Click on one of the templates listed in the 'New Diagram'
section on the start page.

Read more about templates and how to set a default template in
chapter 10

Open Sankey Diagram

To open an existing Sankey diagram file, click on the button "Open
Document" in the toolbar. Alternatively select the command "Open..." from
the 'File' menu or use the shortcut 'CTRL+0O'.

The Sankey diagram files have the file extension '.sankey'. They can be stored
on a (local, network, removable) drive on your computer, or in a cloud
storage space.

In the 'Open File' dialog in the "Locations" list on the left side you will find
local folders previously used, and any cloud storage provider you may have
connected in this session.

Currently we support the following cloud storage providers: SharePoint
(Microsoft), OneDrive for Business (Microsoft), OneDrive (Microsoft),
Dropbox and Google Drive.
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Open File X
Locations 1 B3 demos
Local |Building Energy Footprint [en] sankey Open
Documents elSankey files (" sankey) w
j Root C:\Users! I Documents ~
Name Last modffied Size
demos
j Root C:\Users\ [ Documents'e!Sant b} EBuilding Energy Footprint [en].sankey 25.09.2019 18:14
Cloud D Bus Passengers On_Off [en] sankey 25.09.2019 18:14 32 KB
‘z Dropbax D EBuslinie Fahrgastzaehlung [de] sankey 25.09.2019 18:14 31 KB
'.'Q- [ Emimen b5 CHP Hespital [en].sankey 25.09.201918:14 24KB
D Column oriented distribution diagrams (classic) [en].sankey 25.09.2019 18:14 35 KB
D Depuracao Cloro [pt].sankey 25.09.2019 18:14 16 KB
D Depuracion Cloro [es].sankey 25.09.2019 18:14 16 KB
D Depuration de Chlore [fr]. sankey 25.09.2019 18:14 15 KB
D Effluent Gas Treatment [en].sankey 2509.2019 18:14 16 KB
D Einfache Verteilungen [de] sankey 25.09.2019 18:14 25 KB
: D Einfaches Beispiel zu Prozessoperationen (calc version) [de] sant 30.04.2015 11:10 27 KB
o D ELY Energiezyklus (pro version) [de] sankey 25.09.2019 18:14 26 KB
Add Storage F5| Energiebilanz fiir ein Land [de] sankey 25092019 18:14 105KB ,

Figure 6: Open File from a local drive or a cloud storage

To add a new local folder or a cloud storage provider, please click on "Add
Storage". Adding a cloud storage provider will require that you login and
connect to an account you have with one of the providers.

Once you are connected, browse for a .sankey file to open it. The storage
location will be shown in the locations list when you use the open dialog the
next time. You can disconnect and remove locations from the list using the
"Remove" command in the context menu.

7 For locally stored files you may prefer to use the classic Windows
O standard dialog for browsing and opening a file directly. Use the
g button 'Browse...' to open it.

If you do not use cloud storages at all, and wish to work with the
"classic" Windows file open dialog, you can remove the check
mark for the option "Open and save file with cloud storage
support" on the 'General' page of the 'Options' dialog.

Should you wish to open a Sankey diagram file you have previously worked
on you can pick it from the list of recently used files. Find this list under
"Recent Files" in the 'File' menu, or in the 'Recently Used' section in the left
column on the start page.

Save Sankey Diagram

Save a Sankey diagram via the Menu 'File' using the "Save As..." command.
In the 'Save As' dialog enter a name for the diagram file. The diagram file will
be stored with the file extension '.sankey'.

To save on your local hard disk or a network drive, choose "Browse..." to
open the default 'Save As' dialog and browse for the location (folder) where
you wish to save the file. Alternatively add a favorite local storage folder by
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clicking on button "Add Storage" and selecting a 'Local' drive (e.g. c:\My
Documents).

To save the file to a cloud storage, you need to add the cloud storage provider
of your choice using the button "Add Storage" and logging in with your
credentials.

Save File *
Locations T 5 My Sankey Diagrams
Local | Sample_v01 sankey Save
) - ~
Documents elSankey files (" sankey)
Root C:! 'Jssrs'_ Documents
Name Last modified Size
demos N
Reot C:\Users' I Documents'e!Sant B Sample_vD1.sankey 03.04.2015 03:04 36 KB
X D Sample_v02 sankey 09.04.2019 09:17 52 KB
My Sankey Diagrams
Foot C:\Users' N D=sktop\My Sanke D Sample_v03.sankey 09.04.2015 09:24 50 KB
Cloud D Sample_v(4 with energy values sankey 09.04.2019 11:36 51 KB
(A Onelrive - N } Sample_v05 percentage split.sankey 09.04.2019 13:02 52 KB
4 mmmms -

H> SharePoint - _

Browse...

Add Storage

Figure 7: Save to a Local Drive or to a Cloud Storage

3 If connection to a cloud storage is lost (e.g. because you are
\ offline), the cloud storage spaces are shown in grey. Click on the
t:j greyed entries on the left to reconnect.

To actively disconnect from a cloud storage, choose "Remove"
from the context menu of the entry in the list of locations on the
left side.

= Should you not use cloud storages at all, and wish to work with
| the "classic" Windows file save dialog, you can remove the check

o mark for the option "Open and save file with cloud storage
tj support" on the 'General' page of the 'Options' dialog.

Search

In larger Sankey diagrams it can be helpful to browse for a specific process
(node) or arrow.

Use the button "Search" in the editor toolbar to open a search field in the top
right corner of the editor area. Alternatively, the search field can be called
using the "Search" command from the 'Edit' menu or with the keyboard
shortcut 'CTRL+F'.
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Figure 8: The search feature in the top right corner of the Sankey diagram editor area

In the search field type a text string, then hit the 'RETURN' key to start the
search. The hit list will show arrows that contain a flow entry with the text
string, as well as process names, where the text string is part of the process
label. Also, you will find text elements that match the search criteria.

Skip through the dropdown list that contains the matching elements and
select one entry (arrow, process, text element), to bring this element into
focus and select it in the editor.

You can use the "Search Next" command from the 'Edit' menu or the keyboard
shortcut 'F3' to jump to the next diagram element from the search results.

Undo/Redo

elSankey has an Undo and Redo functionality for almost all actions performed
by the user in the course of a work session with the software.

Undo: To undo (revert) an action that has been done in the software, click
on the button 'Undo' in the main toolbar or use the menu entry 'Undo’ in the
Edit menu. The hint of the button and the menu entry show the last action
performed that will be undone. Alternatively use the keyboard shortcut CTRL-
Z.

Several multiple actions can be reverted (undone) by repeating this action.
Redo: To redo (revert undo) an action that has been undone, click on the
button 'Redo' or use the menu entry 'Redo' in the 'Edit' menu. The bubble
hint of the button and the menu entry show the last action performed that
has been undone and that will be reverted. Alternatively use the keyboard
shortcut 'CTRL-Y".

Options

There are a number of option settings for working with e!Sankey.
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Note that some of the options might not be available as shown,
) if the system administrator of your company has decided that
t;j they should not be modified by you as the end user.

Open the options dialog from the 'Edit' menu. There are three pages:
"General", "Diagram" and (if you are using the 'pro' or the 'calc' version of
e!Sankey) "Extended".

Options ? >
@. Updates
t‘P Check for updates automatically
General Update news automatically
Templates
% Template Directory:
Diagram |C. Lsers Documents'e!Sankey'5.0.0.532'templates | =
Default Template:
|C:'-.Llsers'-\ “Documents'e!Sankey5.0.0.532templates \Default [er| E
B
Extended User Interface
Selected Language: English (en) -

Open and save file with cloud storage support
[] Load images with cloud storage support

Modes for Adding Elements

Switch back to edit mode after adding one single element:
[ ] Process [ ] Amow

[] Shape, Image and Text

Cancel Help

Figure 9: Options dialog, 'General' page

General Options: On the "General" options page, a number of settings can
be made that determine the behavior of the application.

e Updates: Determine whether e!Sankey has permission to search for
updates and to update the news on the start page. For further
information on updates, see above in chapter 2.

e Templates: Set the directory path where template files (.santem) are
located ("Template Directory"). You can define the path to your
preferred Sankey diagram template in the "Default Template" field.

e User Interface: Choose the language of the graphical user interface

from the dropdown list. A restart of the application is required for the
change of GUI language to take effect.
Use the option "Open and save file with cloud storage support" to
switch between the classic Windows open/save dialog and a modern
one with support for opening and saving files to cloud storages. If you
leave the option 'Loud images with cloud storage support' unchecked,
image files will be opened with the classic Windows open file dialog, in
order to allow the preview of images stored on your hard disk.
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Modes for Adding Elements : By default, adding a new process or
drawing an arrow in the diagram can be done repeatedly when
selecting the insert mode. Users who prefer to insert only one single
element after activating the insert mode can use these options for
process, arrow and/or shape/image/text.

Options ? et
@ Behavior
o Drags Realtime Removing Live Link Keeps Value
General Print Page Margin Marks
Amrow
% Default Segment Length Pixel
 Diagram | Default Curviness Pinel
Highlight Invisible Source and Destination Processes for Selected Amows
=] t‘,F Label
Edended [] Show Label Connection Line
Color of Label Connection Line [E:-
Grid

Show Lines at Major Steps ICI

Grid Color: D},‘:-
Grid Major Line Color: [E:-

Cancel Help

Figure 10: Options dialog, 'Diagram' page

Diagram: On the "Diagram" options page settings for the diagram editor and
the layout of the diagram can be made.

Behavior: Some options for the behavior of e!Sankey, such as page
margins on printouts.

Arrow: You can change the default segment lengths of the first/last
arrow segment (from the process symbol to the yellow arrow point)
and the default curviness (softness of a rounded arrow bend) of
arrows.

When checking "Highlight Invisible Source and Destination Processes
for Selected Arrows" it is easier to see processes that are hidden when
selecting the arrows attached to them. See below in chapter 6 in the
section on "Hidden Processes".

Label: When setting the option "Show Label Connection Line", a line
will be shown from the flow content label to the arrow. The color of the
line can be defined using the color dialog. See below in chapter 5 in
the section on Flow Content Labels.

Grid: The default grid size is "8". Set the grid size in the entry field.
The option "Show Lines at Major Steps" will display additional helper
lines in the grid to facilitate alignment of elements. The default value
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is "6", i.e. a horizontal and vertical line is shown every 6 x 8 = 48
pixels. Set the grid color according to your taste.

Extended: On the "Extended" options page - available only in the 'pro' and
'calc' versions of e!Sankey - users preparing template files that are fed with
data from an external data source using the e!Sankey Software Development
Kit (SDK) can adjust the settings and reference a key lookup list.

Options ? >
,I:E:I. Ise with elSankey SDK
t‘P Show "Key' Field for Updatable Diagram Elements (used by elSankey SOK)
General Lookup List:
| R=

% Format of Key Dropdown List: Two columns (Tag Mame, Tag ID)  ~
Diagram

&
Extended

Cancel Help

Figure 11: Options dialog, 'Extended' page

e Use with SDK: Should you plan to reference elements of the diagram
and automatically update a Sankey diagram with data from an external
source using the e!Sankey Development Kit (SDK) you will use the
option "Show Key Field". Setting a check mark will add a "Key" column
in the flows table, the stocks table and for text labels, more details in
chapter 15).

The users of the e!Sankey SDK will find a description of the use of the
key field in the SDK documentation.

e Lookup List Path: If you are using a key list in CSV format (e.g.
exported from your energy management software), you can set the
path to this lookup list here. This will help you enter the keys based on
the list of available IDs in your data source.

e Format Dropdown List: Set the format how keys are presented in the
dropdown list of the "Key" field". Either one column (just the ID), or
two columns (name/description and ID).
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4 Getting Started

Creating a Diagram File

To create a new diagram file, click on the button "New Document" in the
toolbar. Alternatively select "New" from the 'File' menu and choose one of the
predefined templates. Or, click on one of the templates listed in the
'Templates' section on the start page.

Templates have entries, units, preference settings and color pallets
predefined. You can learn more about templates in chapter 10.

To save a diagram file, click on the 'Save Document' button in the toolbar, or
choose 'Save As...' from the file menu. You will be asked to enter a name.
elSankey diagram files have the file suffix ".sankey".

Three Basic Steps: Drawing Processes and Arrows, Entering
Flows

In this section you will learn how to draw Sankey diagrams in e!Sankey.
Sankey diagrams consist of processes (also referred to as "nodes") and arrow
lines between the processes. Flows are entered in the flows with their
quantities and represented with the arrow width proportional to the
magnitude of the flow.

Even if the process boxes are not visible (hidden) in the diagram, they must
first be drawn, in order to be able to connect an arrow to them.

1 - Draw Process: To draw a process, click on the button 'Process' in the
toolbar, then click in the drawing area where you wish to place the process
(node).

(=]
File Edit Draw View Help
RE=EIENE: [ O n ! B | 2, BR 1T | Zoom 100%

untitled

Frocess

Figure 12: Selecting the Process button and positioning a process symbol in the editor

You can continue to insert processes when in the insert mode until you choose
another command (or hit 'ESC' or click the right mouse button to end the
insert mode).

After setting two or more processes, you can connect these process nodes
with arrows, as follows:
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2 - Draw Arrow: Move the cursor to the centre of the process symbol (start
node). The process will become filled gray and the cursor symbol turns into
a hand. Click with the left mouse button, keep it pressed, then drag to the
other process (destination node). When over the centre of the process
symbol, this square will be filled gray too. The mouse button can be released
now. The arrow will snap to the process. It will also connect to the process,
if you only drag it very close to the destination process - almost like a magnet.

@

File Edit Draw Niew Help

DEE & 0Ol x| b O] @, K 1 | zoom 100

untitled

)

Process

Process 1

Figure 13: Two processes are linked with an arrow. In the insert arrow mode a process will be
shown filled when the mouse cursor is hovered over it. Press the mouse-button...

[I] untitled.sankey - elSankey pro
File Edit Draw View Help

DEE & B L ey h DB @ K Il | zoom 100

untitled

Process

Process 1

Figure 14: .. keep it pressed and drag towards the destination process...
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[ untitled.sankey - e!Sankey pro
File Edit Draw View Help

RGN B L b ]:[ 2, RA IT1 | Zoom 100%

untitled

Process

)

Process 1

Figure 15: ...the destination process will be shown filled when the mouse cursor is moved over
it. This signals that the arrow will snap to that process. Release the mouse button.

The arrow at that stage is empty. This is indicated with the hint "<No Flows>".
The arrow shows two yellow marker points and two red points where it
connects to the processes. You will learn more how to use these points later.

@

File Edit Draw View Help

DEE B[O | b D] @ K I | zoom 100%

untitled

Process

Process 1

b

Figure 16: An arrow has been drawn, but it contains no flows at this stage.

Finally, you have to define what flows along the arrows from one process to
the next. This can be material, products, heat or any other form of energy,
persons, money ... These items can be defined in the 'Entries' window.

3 - Enter Flow in Arrow: If there are no pre-defined sample items in the
'Entries' window, create one by clicking on the button "Add Entry". Drag the
entry "Entry 1" onto the arrow. The Arrow Property dialog will come to front,
and the entry will appear in the flow list. You can directly enter a quantity in
the "Quantity" column of the flow entry. When you click return, the arrow line
between the two processes is shown at a width, representing the quantity.
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O

Flows

Entryname

Frocess flow: 300 KWh

flow

Process 1

Figure 17: Entering a quantity value for the entry that has been dragged onto the arrow

These three steps are essentially what you need to know to create a Sankey
diagram.

In the next chapters, you will learn how to use the many option settings and
individual properties of the diagram elements, to improve the layout and
design of your Sankey diagram.
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5 Arrows

Arrows are the most important elements in a Sankey diagram. They always
run between two process symbols and are directed from a source (starting
node) to a target (destination node). Arrows can take up flows from the
Entries list. The quantities of the flows are represented by the width of the
arrow.

Several flows can run in one arrow (multi-flow arrow).

Arrows are drawn in the Sankey diagram between two processes by choosing
the button "Arrow/Draw Arrow Between Processes" in the toolbar, then
clicking on a process in the diagram, keeping the left mouse button pressed,
and dragging to another process.

The insert mode is turned on and allows repeated drawing of arrows until you
return to the edit mode with a right mouse click or choose another element
from the toolbar. An alternative single arrow insert mode can be activated in
the Options > General dialog.

I/_\ An advanced arrow drawing mode exists for advanced users:

| Rather than setting two processes and drawing an arrow

ve between these, you can just click on an empty space in the editor

tf and drag to another position in the editor. Processes will be
added at the beginning and end of the new arrow.

Flows Table

Flows on an arrow are shown in the 'Flows' table in the bottom section of the
arrow properties dialog when the arrow is marked. As has been described
above in chapter 4 the flows can be directly inserted into an arrow by
dragging&dropping entries directly onto this table. Alternatively, the flow will
also be shown in this table when an entry is dragged&dropped onto an arrow
in the editor drawing area.

The 'Quantity' column is used to enter or modify the flow quantity (that is
used to determine the width of the Sankey arrow)

JORD¢ N¢

Hows

Entryname LL Quantty Unit Key Color
Sample Entry 1 100 kg W I
Sample Entry 2 300 kg w —
Sample Entry 3 g5 kg e [ |

Figure 18: Arrow Properties, Flows Table

For multi flow arrows (i.e. arrows that have more than one flow) the sort
order can be adapted using the 'Move Up' / 'Move Down' buttons.

User Manual Page 25



e!Sankey 5 ifu Hamburg GmbH

Insert several selected entries into one arrow by drag&drop. To
jl insert one or more entries into several arrows, use the 'Insert
t;j Entry into Arrow(s)' button in the Entries window.

A flow can be removed from an arrow by selecting it and then clicking on the
button 'Delete Flow'.

# Values for flows listed in this table can be fed from an Excel
worksheet via the Live Link (versions e!Sankey pro and

e!Sankey calc only). In this case a symbol is shown in the column
"LL". Further hints on the Live Link to Microsoft Excel can be

found in chapter 11

Users preparing Sankey diagram template files for use with the
elSankey SDK (automation of Sankey diagram creation) see an
additional column 'Key' in this table. Further hints on the 'Key'
field in chapter 15

Delete Arrow: Arrows can be deleted by selecting them and clicking on the
DEL key or selecting the command "Delete" from the context menu. Note that
all flows made on an arrow will be deleted along with the arrow.

Mind that by removing processes to which arrows are connected, these
arrows will also be deleted, since the arrow loses its connection at the head
or the tail.

Arrow Properties

Click on an arrow to mark it, and the arrow properties dialog will be shown in
the property pane.

Properties - 3 X
Arow (1
Amow
Source: Process
Destination: Process 1
Options:
Rounded Amow Head
[ ] Orthogonal Amrow Tail

[ ] Gradiert from Source
[ ] Gradient to Destination

-

Curviness: 32 =| px

[] Draw Border: — | [

Figure 19: Arrow Properties

The 'Edit Type' dropdown list at the top of the Properties dialog allows editing
the properties of several selected element of this type. The number in
brackets indicates the number of elements selected and affected by the
changes. In the image above, only one arrow is marked in the Sankey
diagram.
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Arrow Style

Arrows can be shown with different layout options. Check the possibilities in
the property dialog. Below are just some of the options for arrow appearance.

The options 'Arrow Head' and 'Arrow Tail' can be used to individually turn on
or off the base (tail) or the head of each arrow.

Destination A Destination &
Source

k

Figure 20: No arrow head/tail on the arrow (left), arrow head/tail option turned on (right)

Destination B Destination B

The shape of the arrow head can be adapted and can look differently. For
example, an explicit arrow spike can be added.

S~

Destination A Destination A

Source

Destination B Destination B

Figure 21: No explicit arrow spike at head of the arrow (left), spiked arrow heads (right)

The options for the arrow spike, arrow spike angle, arrow spike base width
etc. are set in the document options. To view the document options, click on
an empty area in the Sankey diagram to bring up the document properties.

‘ See section on 'Arrow Spikes' below for more details.

The option 'Rounded' will lead to arrows that are drawn with rounded bends.
Curviness is the measure for the radius of an arrow bend. The default setting
is 30° degrees.

Destination & Destination &

Source Source

Destination B % Destination B
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Figure 22: Option 'Rounded’, normal curviness (left), high curviness value '90' (right)

In some cases orthogonal arrow routing might be preferable. You can set the
option 'Orthogonal' in the arrow properties to produce arrows that always
bend at 90°. This is achieved by adding two additional waypoints on the
arrow. To switch back from an orthogonal arrow routing to a normal arrow
routing, uncheck the option and additionally remove the waypoints (grey
marker points) on the arrow.

] Destination A ] Destination A
Source Source

Destination B Destination B

Figure 23: Option 'Orthogonal’ has added two additional grey waypoints (left), the same effect
can be achieved by dragging the yellow points of the first arrow segment manually so that
they are in one vertical line (right)

Instead of using the 'Orthogonal' option for arrow routing, the
same effect can also be achieved by dragging the yellow arrow
points, that force a horizontal/vertical first segment away from
the process, so that the middle arrow segment bends at 90°

O
ﬁ Read more about the grey and yellow arrow waypoints below.

Use 'Draw Border' to determine, whether an arrow should have a border line.
Click on "Select Color" to set the border line color, width and style.

Destination A Destination &
Source Source

Destination B Destination B

Figure 24: Showing border line (left), option 'Draw Border' turned off (right)

These are just some of the possibilities you have for changing the arrow
routing and appearance. Settings are made for arrows individually or by using
multiple edit for selected arrows.

Use 'Set As Default' from the context menu of the arrow to
| remember the settings for the next arrows you will be drawing

tjlj in the diagram.
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Arrow Labels

The options in the "Label" section of the arrow properties allow showing or
hiding flow labels.

Label

Display Label

Figure 25: For each arrow an automatically created flow content label is shown. It can be
hidden. An additional a comment label for free text can be displayed

There are two different labels available for each arrow:

The flow content label is created automatically when a flow and a flow
quantity is entered into the arrow. By default, it is turned on (visible). Remove
the check mark in front of the "Display Flow Content" option to hide this label.
The label is made up from the entry name, quantity and unit.

The flow content label and its appearance can be customized.
The elements to be shown in the flow content label can be turned

on and off individually. the label can be rotated and fixed to the
arrow segment. Read more about these label options below.

The arrow comment label is an additional optional label, where free text can
be entered by the user.

Color Gradient on Arrow: Using the options "Gradient from Source" and/or
"Gradient to Destination" it is possible to override the default color setting for
a Sankey arrow, as defined in the "Entries" window for a material (see below).
As a result, the arrow will feature a color gradient from one color to another.
The start color is defined by the color of the process and has to be set
individually for each process in the Process Properties.

200 kg

400 kg

300 kg 199 ko

Figure 26: Stacked arrow with color gradients (source and destination processes are hidden)

Arrow Spikes: In some cases, it might be useful to emphasize very thin
Sankey arrows, by showing an arrow spike at the head.

This is a setting for the whole diagram, so it can be found in the property
panel for the diagram, which appears when clicking on an empty area in the
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editor. In the "Document Options" pane at the bottom, the following options
are available:

Document Options
[] Mlow different unit types in amow/process

[] Always draw amow spikes

[] Spike foramows upto: |6 = px
Amow spike width: 6 = po
Angle of amow head/tail: &0 =

[] Lower flow threshold: 2 = po
[] Hide flows with quantity equal to zero
[] Hide processes with flows equal to zero

Background color: |IE.‘-

Show balance waming at process
(Activated for: Mass, Enengy)

Figure 27: Document options in Diagram Properties dialog

Set the option "Always draw arrow spikes" in order to have all arrows,
independent of the arrow width showing a spike. Alternatively use "Spike for
arrows up to:" and only thin arrows which have a width up to the chosen
value will get a spike.

power supply: 200 MJ

power supply: 200 MJ

Process 1 Process 1

Process 2

Process 2

Figure 28: This option can be used when arrows of the diagram don't show spikes to give
only a spike to thinner arrows (left). Alternatively, the option "Always draw arrow spikes"
will produce spikes event for wider arrows (right).

You can use the "Arrow spike width setting" to determine the width of the
base of the spikes. Use this option with caution, as a wide base over-
emphasizes smaller arrows.

power supply: 200 MJ

power supply: 200 MJ
Process 1

Process 1

Process 2

Process 2

Figure 29: Arrow spikes with a normal base (left) and a wide spike base (right, not
recommended)

Use the "Angle of arrow head/tail" to set the spike angle.
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Please note that the flow values remain unchanged. Just by changing the
arrow head (spike) settings, the impression the Sankey diagram conveys is
quite different.

Flow Labels

Flow content labels are created automatically when inserting a flow into an
arrow and entering its quantity. They are placed at a default position near
the middle of the arrow route. The arrow label can be dragged around and
positioned where it fits best.

Click on a flow content label and the properties dialog will be shown in the
property pane. The entry in the 'Edit Type' dropdown list shows the number
of flow content labels that are selected and that will be affected by property
changes.

Properties -~ 0 X
Fow Content Label {1
Content
® Values () Sum () Custom
[] Entry Mame

Value
Linit

Percentage
® MNone () Amow () Model

Font
AMignment:

® Left () Center () Right

Fant:
Arial, 9 Point A
Color: _ [E‘:-
Angle: 0 =
Fix to segment: Free e

[] Label Follows Amow Width

Figure 30: Flow Content Label Properties

The default display option for the arrow label is set to "Values", so that the
flow quantities are shown. "Sum" refers to multi flow arrows (several flows in
one arrow) and forces the sum of the flows with the same unit type to be
displayed.

Flow content labels are composed of the flow name, the quantity and the unit.
They are made up automatically and therefore cannot be edited directly.
Name, quantity and unit can be turned on and off individually. Use the tick
mark in front of the item in the "Content" section.
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The 'Alignment' and 'Font Style' of the flow content label can be edited in the
"Font" pane.

I/_\ Note: To hide a flow content label entirely, remove the check
L jl mark in front of the "Display Flow Label" option in the arrow (!)

Ci property dialog.

Show Percentage in Flow Labels: Since e!Sankey is a visualization tool
and thus does not have any calculation functionality to calculate flow
quantities (see comment on last page for more information), there is a
feature that allows to determine the percentage of a flow within a multi flow
arrow, or the percentage of its quantity in relation to the largest quantity of
a flow of the same unit type in the whole diagram.

In the Flow Content Label property panel, set the 'Percentage' option to
"Arrow" to show the percentage contributions of each flow in a multi flow
arrow.

agravel: 91 kg (29,0 %)
sand: 23 ka (7.3 %)
water: 200 kg (63.7 %)

Figure 31: Percentages of the flow in a multi flow (option "Arrow")

Use the setting "Model" in the 'Percentage' option to show the percentage
contributions of each flow of the same unit type in regard to the largest flow
in the model.

10 kw/ (100.0 %) 9.5 kW (95,0 %) 8 kW (30,0 %)

WSD motor gearbox

loss atgearbox

Loss at motor 1.5 KW (15.0 %)

0.5 kw (5.0 %)

Figure 32: Percentages in the arrow labels (for "Model")

i A third 'Percentage' option (percentage of output from a process
or input into a process per unit type) is available using keywords
in a custom defined flow label. See hereafter.

Custom Flow Labels: In addition to the automatically created flow labels,
users may choose to create custom flow labels using format strings. Custom
flow labels offer a variety of possibilities to individually adapt the way the flow
labels are displayed (e.g. labels on multiple lines or characters interjected).
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To modify one or more selected flow content labels switch to the option

"Custom" in the properties dialog of the flow label.

Properties -~ 0 X
Fow Content Label {1
Content
() Values () Sum (@) Custom

Custom Format:
{EntryName}: {Quarntity} {LnitMName}

Format: {<keyword=}<. . sl<operation}.

Figure 33: Flow Content Label Properties, custom format string

In the "Custom Format" field enter a format string using the keywords in curly
brackets (braces). After the keywords enter a double pipe "||" followed by
one or more operations. When using several operations, they must be

separated with a pipe "|". Do not use line breaks unless intended.

When typing an opening curly bracket "{" a selection list drops down and
allows choosing a keyword. When typing a double pipe "||" or a pipe ("|") a

selection list drops down from which an operation can be chosen.

Keywords:

{EntryName}

displays entry hame

{GroupName}

displays group name of entry

{NewLine}

creates a line feed

{PercentArrow}

shows percentage value of flow
quantities of the same unit type in
the respective arrow (multi-flow
arrows)

{PercentModel}

shows percentage value of flow
quantity in relation to the largest flow
quantity of this unit type

{PercentProcessDestination}

shows percentage value of flow
quantity of the overall flow quantity
of this unit type at the process
located at the destination of the
arrow

{PercentProcessSource}

shows percentage value of flow
quantity of the overall flow quantity
of this unit type at the process
located at the beginning of the arrow

{Quantity} displays flow quantity
{UnitName} displays unit name
{UnitTypeName} displays unit type name
Operations:
groupByUnitType For multi flow entries the entries are
summed up per unit type, and the
number of items given instead of a list
of entry names. Note that flows of
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different unit types in one arrow are
possible only when the option "Allow
Different Unit Types in Arrow" is set in
the document options panel of the
diagram properties

replace ("textl", "text2") textl in the first quotation marks is
replaced by text2 e.g. in the entry
name

setEllipsis ("chars") Use this to replace the default ellipsis

("...") used for truncated entry names
by the string in quotation marks
setMaximumEntryNameLength (20) | Cuts the entry name after the number
of characters indicated in brackets.
The last three characters of a
truncated entry name is replaced by
an ellipsis ("...").
setPercentageDecimals (1) Sets the number of decimal places for
percentage values calculated with one
of the above percent keywords. If not
used, the default number format will
be valid for percentage values.
setPostfix ("text") The text in quotation marks is set
after the actual flow content label.
Instead of a text string also use one
or more key words:

{BasicUnitName}

{CountEntries}

{CountUnitTypes}

{NewLine}

{SumBasicUnit}

setPrefix ("text") The text in quotation marks is set
before the actual flow content label.
Instead of a text string also use one
or more key words:

{BasicUnitName}

{CountEntries}

{CountUnitTypes}

{NewLine}

{SumBasicUnit}

setSeparator ("text") The character or text in quotation
marks is used to separate the entry
names in multi flow arrows (by default
a line break is used).

For the keywords {Quantity} and {Percent...} the suffix ":format" (for
example ":0.00") can be used to force a specific number format for the value.
You can use any of the number format strings listed in the table on page 70.

Examples:

e (EntryName} from group {GroupName} creates a flow label such as
"cadmium from group heavy metals" or "mercury from group heavy
metals" (2 keywords with an interjected text string using the name of
the entry group)

e {EntryName} {UnitTypeName}: {Quantity} {UnitName} | |
groupByUnitType creates a flow label for a multi flow that would
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look similar to this:
2 Entries Mass: 1200 kg
3 Entries Energy: 4000 MJ

e {PercentProcessDestination} | |setPercentageDecimals (0) will
check what contribution the flow has to the overall input to the
process at the end of the arrow (destination) and display the value in
percent without decimals i.e. as integer values. Note that all flows
have to be of the same unit type (e.g. "Energy", see figure below).

20%

Residential

16 %

Commercial

47 %

Industrial

Automaobile
7%

Freight 50

Energy

Aviation

Figure 34: Contributions to an overall consumption using the custom flow label format string
keyword {PercentProcessDestination}

ﬂ Keywords are also used in the custom balance label, that allows

presenting balance check numbers as a text label. For a list of
keywords and operations for this specific label, please see below
in 'Balance Check' section in chapter 6.

Flow Comment: Additionally to the flow content label, created
automatically, an arrow comment label can be created, where free text can
be entered, e.g. for comments etc.

Flow Labels for Arrows with Multiple Flows: Multi flow arrows are arrows
that contain more than one flow entry. For multi flow arrows, the arrow label
can be switched from individual "Values" to the "Sum" of all flows. If the flows
are all in one group and have the same unit type, then the name of the group
will be displayed along with the sum value. If flows are located in different
entry groups, then the word "Sum" will be shown instead.
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water: 45 kg
cement: 35 kg
sand: 20 kg

ey

Process Process 1

conzstruction material: 100 kg

FProcess Process 1

Figure 35: Multi flow with detailed arrow label and with "Sum" arrow label

The sort order in Multi Flow arrows can be adapted using the 'Move Up' /
'Move Down' buttons in the flows table in the bottom part of the arrow
properties dialog.

Use 'Set As Default' from the context menu of the file to
) remember the settings for the next arrows labels.

Rotate Flow Label Both arrow labels as well as arrow comment labels can
be rotated, e.g. to be able to place the label parallel to an arrow route.

Process A

Process B

Figure 36: The Flow Label can be rotated around an axis by dragging the yellow point.

You can use the yellow point to rotate the label around the blue turning point
or enter an angle degree in the "Angle" field. The label is freely rotatable only
in the "Free" setting of the "Fix to Segment" option.

The label can be fixed to an arrow segment, so that it follows with its angle
to a changing arrow segment orientation. By that, when dragging a process
and the connected arrow follows the node, the label will stay fixed to it.

Use the dropdown list "Fix to Segment" in the properties dialog to choose an
orientation of the flow content label in relation to the arrow segment. The
default is "Free", so that the flow content label stays with the middle segment
of the arrow but does not change its angle when the arrow angle changes.
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Use "Forward" to lock the angle to the segment. "Backward" might be
meaningful when the arrow label is overhead (upside down).

Fort
Alignment :

® Left () Center () Right

Faont:
Arial, 9 Point Py
Color: I (>
Angle: 0 =
Fix to segment: Free W
Label Folows Aol p—
Backward
Forward Orthogonal
Backward Orthogonal

Figure 37: Fixing the flow content label to the arrow segment in a given orientation

Flow Label Follows Arrow Width: If the final width of an arrow cannot be
determined beforehand, and there might be a risk that a change in the arrow
width will happen (either by changing the scale for the unit type, or by an
update flow quantity via a Live Link into an Excel worksheet) it is
recommended to let the flow content label follow the arrow width, by
activating the option "Label Follows Arrow Width". The position of the label
will then by fixed in relation to the arrow border and adjust automatically,
should the arrow width change.

Arrow Routing and Waypoints

The routing of an arrow between two process nodes is done automatically.
The arrow line has certain arrow points that determine the route. Further
points can be added. These points become visible when the arrow is clicked.
Additionally, the connectivity behavior at the process can be set, which also
influences the arrow routing.

The yellow points (lug points or hook points) are created by default at the
end of the first segment after at a horizontal or vertical offset from the
process node, and at the beginning of the last segment of an arrow that is
linked to the process node. These vyellow points can only be moved
horizontally or vertically, depending on the orientation of the base segment
or head segment of the arrow to the process node. They cannot be removed.

The red points are shown at the head and at the foot (tail) of the arrow where
it connects to the process. These points can be used to disconnect the arrow
from the process and reconnect it to another process.
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Horizontal segment

Horizontal segment

/ Process 2

Process 1

Red
connector points

Figure 38: Yellow lug points and red connector points

On the arrow segment between the yellow points any number of grey bending
points (routing waypoints) can be added. These grey points can be moved in
the X- and Y-direction and can be used to give an arrow routing that suits the
requirements best.

To add a waypoint or bending point on an arrow segment, drag the grey large
round marker point that is temporarily shown in the middle of a segment
when the arrow is marked. Alternatively, choose 'Add Point' from the context
menu of the arrow. Drag the grey point to the desired place. Note that grey
arrow waypoints cannot be inserted on the first and last (horizontal or
vertical) segment, where the arrow connects to the process.

| a connected process is dragged to a new position, only the
waypoints on the arrow remain fixed, and only the first
U connected segment follows.

(_\ It is better to have less waypoints on an arrow than more. When
7

Yellow point

Yellow point

Process 1

Process 2

Grey

lug points

Figure 39: Grey bending points on the arrow segment between the yellow lug points.

To remove a waypoint on an arrow, use the command "Delete Point" from
the context menu of the arrow.
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To remove all waypoints on an arrow, use the command "Delete All Points"
from the context menu of the arrow. The arrow will then be drawn with a
straight middle segment between the yellow lug points again.

To delete the waypoints on multiple arrows, mark the arrows

O. while keeping the CTRL key pressed and select the command

ot "Delete All Points" from the context menu (while still holding the

Ij CTRL key pressed). This is a quick way to set the default routing
to a number (or all) arrows again.

Connectivity: The way an arrow connects to a process node depends on the
connectivity setting in the process property dialog. The default setting is
"Free", i.e. the connection direction is not restricted to a certain mode but
will be determined automatically depending on the angle of an imaginary line
between process nodes. Thus, the arrow offset will 'jump' to the other side of
a process node when you move the process connected to it on the other end
of the arrow to another position, where this imaginary line is above or below
a 45° angle.

Process

AN

Imaginary connection line between
process node centers

Arrow connects at the top of
theprocess
(Connectivity Free'and

angle below45%) \

Process 1

Figure 40: Automatic routing and connectivity depends on the angle between the imaginary
connection line between the process symbol centre and a vertical line. Arrow connects at top.
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Process

e

Imaginary connection
line between process
node centers (angle larger45°)

Process 1

\

Arrow connects at the left of
theprocess
(Connectivity 'Free’)

? Process has been moved up

Figure 41: The angle between the imaginary connection line between the process symbol
centres and a vertical line exceeds 45° the arrow connection "flips" to the side.

If you want to force the arrow to connect to a specific side of a process, set
the connectivity in the process property dialog to one of the following options:
Left-To-Right, Right-to Left, Top-To-Bottom, Bottom-To-Top. The automatic
connection direction as shown above will be overruled.

Read more about how arrows connect to a process in the chapter
6 on processes, section on process options.

Z-Order: In stacked arrows (arrow sections where several arrows join to
form one arrow head, or, one common arrow base), the automatic algorithm
using the angle of the imaginary line between the process centres might lead
to a wrong sorting order in the stacked arrow segment.

water: 45 kg

Frocess

Process 3

cement: 35 kg

Process 1 sand: 20 kg

b3

Process 2

Figure 42: Process 2 (light sand color) is at the bottom
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water: 45 kg

zand: 20 kg

Frocess

Frocess 3

Process 1

Figure 43: Process 2 (light sand color) is moved up to the middle...

sand: 20 kg

Process
Process 3

cement: 35 kg

Process 1

Figure 44: ... then to the top the order in the stacked arrow segment is sorted accordingly
(option "Sort by Angle")

In case such automatic sorting is undesired, click on the process where the
stacked arrow segment connects (here: Process 3) and switch to "By Z-Order"
in the Stacking option. In this case the automatic stacking by angle will be
superseded.

The Z-Order of arrows (the layer on the drawing area) can be influenced by
defining the element layer with the command 'Bring Forward' or 'Send
Backward' from the context menu of an arrow. Using 'Bring to Front' brings
the selected arrow all the way to the front, while 'Send to Back' sends it to
the last layer of the diagram. With this option, the arrow which is in the front
(topmost layer) will be the first arrow to connect to the process, while the
one that is on the last layer is the one that connects at the bottom of the
process.

Z-Order for Crossing Arrows: For crossing arrow lines, the Z-Order setting
can be used to determine which of the arrows runs on top of the other. Click
on the arrow that is supposed to be on the top layer and select "Bring to
Front" from the context menu. Alternatively, click on the arrow underneath
and choose "Send Backward" (repeat several times, if necessary, arrow will
be moved backward one layer each time.

The commands for changing the element layer 'Bring Forward',
;l 'Send Backward', 'Bring to Front' and 'Send to Back' are also
tj available in the main toolbar.

User Manual Page 41



e!Sankey 5 ifu Hamburg GmbH

Note: Z (in addition to X- and Y-axis) is the axis orthogonal to the drawing
area.

In the figure on the left the blue arrow is in front, the pink arrow is in the

back. In the same diagram on the right the blue arrow is send backward, the
pink arrow is now on the top layer.

Process Process ‘\

AN

Process 2 Process 3 Pracess 2 Process 3

Process 1 Process 1

Figure 45: Z-Order determines the order of superimposition, which is important especially for
crossing arrows

Supplements for Arrows

The supplements feature is available in e!Sankey pro and calc
jl versions only.

To link additional information to arrows, it is possible to define media files or
other supplements. These can be called in the editor by opening the context
menu of an arrow and choosing the command "Open Supplement".
Alternatively, select an arrow and hit the keyboard shortcut F6.

The following supplements can be linked behind an arrow:
e URL (web address, local file)
e File (any file on the hard disk, e.g. a video, a PDF, or another .sankey
file)
e Text (text, optionally with simple common markdown formatting)

Links to files are defined in the "Supplement" panel of the arrow properties.
One supplement per element is possible.

Supplement
() Mone () URL (® Fle () Test
|C:'-.L|sers'x WDocuments bw 1 sankey | E

Cpen...
Figure 46: Setting a supplement. Here, another e!Sankey file on the hard disk is called

The default setting for supplement type is "None" when no file is linked.
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To open a web page, choose the supplement type "URL" and enter the full
path in the field below. Hit the button "Open..." to test the link.

To set a file as supplement, choose the type "File" and type the file path in
the field below. You can use the button "Browse" to search for the file on your
hard disk. The file will open with application defined for the respective file
type. For example, a PDF file will open in the installed PDF viewer application.
You can check with the button "Open..." to see if the supplement file path is
properly set.

Using file type "Text" will display a text entry field. In this text box either type
simple text or use Common Markdown® to apply some formatting to the text
output. The text will show in a popup window when the arrow's supplement
is called.

# If supplements are set for arrows, the link will also be included
in the SVG graphic file export. The feature to call media files or

other supplements can then also be used from the exported
image file. See chapter 13 on SVG for more details.

5 For details please visit https://commonmark.org/help/
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6 Processes

Processes (or nodes) are set in the Sankey diagram by choosing the button
"Process/Add Process to Diagram" in the toolbar and then clicking at a
position somewhere in the drawing area.

The insert mode is turned on and allows repeated insertion of process until
you return to the edit mode with a right mouse click or choosing another
element from the toolbar. An alternative single process insert mode can be
activated in the Options > General dialog.

Processes have to be set at the beginning (foot) and the end (head) of each
Sankey arrow. They may be turned invisible (hidden), but still they do have
to exist. Click on an arrow to mark it, and the hidden process symbol can be
seen.

Delete Process: Processes can be deleted by selecting them and clicking on
the DEL key or selecting the command "Delete" from the context menu. Note
that all arrows connected to a process will also be deleted along with the
process, since the arrow loses its connection at the head or the tail.

You might want to consider hiding the process (see below) rather than
deleting it.

Options for Processes

When marking a process symbol in the diagram, the properties pane will show
the process property dialog.

The entry in the 'Edit Type' dropdown list shows the number of processes
selected that will be affected by the property changes.

The option 'Display Process' allows hiding the process symbol (remove tick
mark). The option 'Display Label' allows hiding the label of the process
(remove tick mark).

By default, a process (nhode) is shown as a square symbol or rectangle.
Alternatively, you can set the shape of the process to be displayed as a
rounded rectangle, or ellipse/circle.

I/_\ Mind that the look of the process symbol is defined in the
| diagram template (see chapter 10 of this user manual). So, if
v you wish to always use rounded rectangles or circles as process
t;j symbols, you can just define this and store it as your preferred
template (default diagram template).

The 'Line Color' and 'Fill Color' of the process symbol can be adapted
individually. Click on the color field or the button next to it to call the color
selection dialog.

The "Arrows" section in the process property dialog relates to the way that
arrows are connected to the process. The connectivity and stacking settings
are explained above in chapter 5 on arrows in the section on 'Z order'.
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Properties 5

Process (1)

General | Stocks

Process
Display Process
Symbaol: Rectangle bl
Line Caolor: 17
Fill Color: B
Image Mame: <empty s Erﬂ >
Label
Digplay Label
Process 1
Arows
Connectivity: Left to right e
[] Auto Adapt Width./Height
Harizontal: = Middle e
[ Middle
Stacking: (®) Sort by Angle
() Sort by Z0rder
Padding: 0 =

Balance Check
Balance OK. Mo flows at this process.

[] Display Balance Label

Supplements

® MNone () URL () Fle () Tet

Figure 47: Process Properties

Balance Check: This feature will let you verify whether inputs and outputs
at a process are balanced for the selected unit type. Enable this feature in
the document options (the properties dialog with the document options is
visible, when you click on an empty area in the diagram, i.e. when no explicit
element is marked), if you want to perform a balance check at processes.

ﬁ Balance check must be enabled for the unit type in the 'Edit Unit
Type' dialog before it can be used. Read more in chapter 9.
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To do a balance check for the unit type for which this has been enabled, set
the flag "Show balance warning at process" in the document options. A red
marker will be shown on the process.

Document Options

Show red amow lines as waming 40,0 kg

Allow different unit types in amow/process

Always draw amow spikes

Spike for amows up to: |6 px Process 1 98,0 kg
Amow spike width: 6 px

Angle of amow head Aail: 60

Frocess Frocess 3

IRRERREAREDR

Lower flow threshold: 2

Hide flows with quartity equal to zero

Hide processes with flows equal to zero 60,0 kg

Background color: ) Process 2

I | Show balance waming at process I

Figure 48: Option "Show balance warning at process" is turned on. A red warning marker is
shown because input and output of the process don't match.

Hover the mouse pointer over the exclamation mark in the process to get
more information. Additionally, when selecting the process, details will be
shown in the process properties dialog in the 'Balance Check' panel.

Balance Check

Input: 1380 MWh
Cutput: 1384 MWh
Difference: 4 MWh

Balance not OK (Exact)
[] Display Balance Label

Figure 49: Balance check details at process, selectively per unit type

The configuration of the balance check (i.e. whether the sum of inputs and
the sum of outputs for each unit type must match exactly, or whether a
tolerance is permitted) can be set in the 'Balance Check Configuration' which
can be called from this panel.

ﬁ The 'Balance Check Configuration' is explained in detail in
chapter 9.

Balance Label: Checking the option "Display Balance Label" creates a special
text label for the process, that can be used to display the information from
the balance check (e.g. sum input side, sum output side, difference
input/output) in the editor next to the process.

The balance label can be enabled and edited for one or for several processes
at the same time.

In the default setup, the balance label is made up from three lines (Input,
Output, Difference) for each activated unit type with balance check. The
balance label will be placed directly below the process.
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Frocess 1

Input: 100 KWh
Cutput: 190 KWh
Difference: 20 kKWh

Figure 50: Default balance label at process, showing balance check values

There are many options to adapt the balance label, and to produce an adapted
balance label. To do this, you have to switch to the option "Custom" in the
properties dialog of the balance label.

Properties -~ 0 X
Edit Type Elalanc:& Label (1) -
Contert
i) Defaukt (@) Custom
Custom Formnat:

Input: {Sumin} {Unit Name {MewLine{Output : {SumCut} {UnitName HMew!

Format: {<keyword>}<.. =l<operation>}<. .

Figure 51: Balance Label Properties, custom format string

In the "Custom Format" field enter a format string using keywords in curly
brackets (braces). After the keywords optionally enter a double pipe "|[|"
followed by one or more operations. When using several operations, they
must be separated with a pipe "|". Do not use line breaks within the string
section for operations.

When typing an opening curly bracket "{" a selection list drops down and
allows choosing a keyword. When typing a double pipe "||" or a pipe ("|") a
selection list drops down from which an operation can be chosen.

ﬁ Use of keywords for custom balance labels is similar to the
custom arrow labels (explained above in chapter 5), but the

available keywords are partly different.

Keywords:

{SumIn} displays the sum value of all flows of
the unit type on the input side of the
process (same as in the balance check)
{SumOut} displays the sum value of all flows of
the unit type on the input side of the
process (same as in the balance check)
{NewLine} creates a line feed
{DiffAbs} shows difference between the sums on
the input and output sides per unit
type as an absolute value
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{DiffSumInMinusSumOut} shows difference between the sum on
the input side minus sum on the output
side. Value can be positive or negative.
{DiffSumOutMinusSumlIn} shows difference between the sum on
the output side minus sum on the input
side. Value can be positive or negative.
{BalanceState} shows balance state ("Balance OK" or
"Balance not OK") as text. This text
can be replaced with another string
through the replace operation (see
below).

{DiffUnitName} displays the unit name for the
difference value (piffabs} or
{DiffSumInMinusSumOut} Or
{DiffSumOutMinusSumIn}. Note that
for relative tolerance setting the unit

name is "%"

{UnitName} displays unit name for input or output
value

{UnitTypeName} displays unit type name (for the which

the balance check is performed)

Operations:

balanceWarningColor ("AAEEFF") | Colors the label in a font color
specified by the hex value in brackets,
if the balance warning is triggered.
This color supersedes the default color
set for the balance label in the
properties

negativeColor ("AAEEFF") Colors the label in a font color
specified by the hex value in the
bracket, if the balance difference
results in a negative value. This color
supersedes the default color set for
the balance label

replace ("textl", "text2") "textl" is replaced by "text2". Use
this, for example to replace the
default text "Balance not OK" yielded
from the {(Balancestate} keyword by
another text. Use this also for
translation into other languages.
setPostfix ("text") The text in quotation marks is set
after the actual flow content label.
Instead of a text string you can also
use one or more key words:
{BasicUnitName}

{CountEntries}

{CountUnitTypes}

{NewLine}

{SumBasicUnit}

setPrefix ("text") The text in quotation marks is set
before the actual flow content label.
Instead of a text string also use one
or more key words:
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{BasicUnitName}
{CountEntries}
{CountUnitTypes}
{NewLine}
{SumBasicUnit}

setSeparator ("text") The character or text in quotation
marks is used to separate the entry
names in multi flow arrows (by default
a line break is used).
showBalanceStrategyValues Shows a dash "-" instead of a "0" in
case there are no arrows with input or
output flows at the process.
showOnlyForBalanceWarning If the balance check does not trigger
any balance warning, the whole
balance label will be hidden.

Examples:
e Difference {DiffSumInMinusSumOut}
This balance label will show the difference of the sum of input flows
minus the sum of output flows of one unit type. If output is larger
than input, the difference is shown as negative.

e Difference
{DiffSumOutMinusSumIn} {DiffUnitName} | |InegativeColor ("#D00020")

This custom balance label will show the balance difference if the sum
of output flows is larger than the sum of input flows, but will show
the value in red font color, should it be negative.

(] {BalanceState} | |IbalanceWarningColor ("#D00020") | replace ("BalanceO
k", "OK") |replace ("BalanceNotOk", "Warning! {NewLine}This process
not balanced")

No absolute values for balance difference is shown in the custom
balance label. Instead a text "Warning. This process is not balanced"
will be shown in red color, if there is a difference, and the text "OK",
if the balance warning is not triggered.

Warning!
This process not balanced

53

OK

Figure 52: With an absolute tolerance set to "10", the process check at the top throws a text
warning in red, while it returns "OK" in the example at the bottom (custom label keywords see
third example above)
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Using Images and Icons for Processes

The color of the process symbol border line and filling can be set individually.
Instead of the default process symbol, you can also set an icon or image.

This feature is especially helpful, when you prepare your diagram for
presentation, and want to create even more appealing Sankey diagrams.

Use the "Select Image" button in the process properties to load a graphics
file instead of the default square or rectangle node symbol. The following file
formats are supported: BMP, GIF, JPG, PNG, ICO, TIF, EXIF, EMF, WMF, UMF.
Set the option "Maintain Aspect Ratio" to keep the original image aspect ratio,

even when the process shape is resized. To remove an image and return to
the default process symbol, use the "Delete Image" button.

N
" |

Figure 53: Sankey diagram section using cliparts as overlay for process symbols

) W

AN

A clipart library (icon library) licensed from a third party with approximately
100 PNG graphics files are included in e!Sankey and can be used to supply
icons in process symbols. The default path to these libraries is
"C:\Users\<USER>\Documents\e!Sankey\<VERSION>\clipart\".

To preview the cliparts, the classic Windows open file dialog with

(_\jl image preview should be used. Make sure you have the option

o "Load images with cloud storage support" turned off in the 'User
I;j Interface' panel of the 'General' page in the 'Options' dialog.

There are many clipart images and icon files available on the WWW, that can
be used free of charge (sometimes requiring source attribution).

Hidden Processes

If you prefer not to see the process box, it is possible to hide it by unchecking
the 'Display Process' option in the process property dialog. The accompanying
process label can be hidden separately, using the 'Display Label' option.

Often Sankey diagrams look better without the process symbols.
Nevertheless, to draw the arrows, and to move the arrow head around, it is
required to first draw the process symbols and then hide it.
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Thermal Energy

Hot Exhaust
Released at
Engine Block (10%) Gas (40%)
Total
Energy Useful Work
(100%) (50%)

Figure 54: This simple Sankey diagram has four process symbols that are hidden

The process symbols will be shown transparently when the arrow that
connects to them is marked. This allows dragging the process, if required.
Process can also be hidden in the process list of the diagram properties dialog
(click on empty area in the editor to bring up the diagram properties).

Thermal Energy
Released at Hot Exhaust

K Engine Block (10%) Gas (40%)

]

Total - o
Energy -~ 5 y Useful Work
(100%) “ S (50%)

Figure 55: The same Sankey diagram, the process symbols are visible in transparent color
when the arrows are marked

There is also a conditional visibility for processes, depending on whether the
flows connected to a process have the flow quantity zero. This feature allows
the hiding of arrows and connected processes in Sankey diagrams where
there are (temporarily) no active flows. It is useful in connection to flow
quantities fed from an Excel spreadsheet with the Live Link (see chapter 11)

Use the options "Hide processes with flows equal to zero" in the document
options (in conjunction with the option "Hide flows with quantity equal to
zero") to hide parts of a Sankey diagram where there are only zero flows.

Connectivity

The way an arrow connects to a process node depends on the connectivity
setting in the process property dialog. The default setting is "Free", i.e. the
connection direction is not restricted to one specific side at which the arrow
has to dock.

If you want to force the arrow to connect to a specific side of a process, set
the connectivity in the process property dialog to one of the following options:
Left-to-Right, Right-to-Left, Top-to-Bottom, Bottom-to-Top. The automatic
connection direction as shown above will be overruled.

Read more about how arrows connect to a process in the chapter
5 on arrows, section on connectivity.

Mode of Connecting: By default, the arrow connects with its center line
(visible when you select the arrow) in the center of one of the sides in the
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process. This docking point will be maintained, even when the process
symbol's size is changed.

If you prefer the arrows to rather be connected with their lower border at the
bottom or their upper border at the top, then choose 'Bottom' or 'Top' in the
dropdown list for horizontally connecting arrows (arrow docking at a process
from the left or from the right).

Process

Process

Figure 56: Arrow connectivity horizontal/bottom and horizontal/top

In the same way, if you want to force the arrows to connect with their left
border aligned with the left side of a process or with their right border aligned
with the right side of a process, then choose 'Left' or 'Right' in the dropdown
list for vertically connecting arrows (arrow docking at a process from the top
or from the bottom).

Figure 57: Arrow connectivity vertical/left

= Use the connectivity settings horizontal/bottom, horizontal/top,

| vertical/left, vertical/right in conjunction with the alignment of

i processes and the command 'Adapt Process Size' ('Height to

tj Arrow' and 'Width to Arrow', see below) to achieve the best
results.

Changing Process Size and Shape

When inserting a process by clicking in the drawing area, the process is shown
as a square (48 x 48 px). The size can be changed by dragging the marker
points that are shown when the process is selected.

To adapt process symbols of different size and shape all to the same process
size, mark the processes that require adaptation, then go to one process that
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has the correct size and shape (and can serve as the role model for the
others). From the context menu of this process symbol choose "Set Size to
this Element".

Also, the process height or width can automatically be adapted depending of
the arrows connected to it. To do so, choose the command 'Adapt Process
Size' from the context menu of the process. In the cascading menu select
'Height to Arrow’', 'Width to Arrow', or 'Height/Width to Arrow"'.

N
4

Process 1

Process

Figure 58: Default process size ('Process') and automatically adapted process height ('Process
1"

Auto Adapt Width/Height: should you wish to always set the process
height (or width) so that the size changes when the width of the attached
arrows changes, then you can activate the option "Auto Adapt Width/Height".
Note that this option is only available if the connectivity is different from
"Free".

I/_\ "Auto Adapt Width/Height" is a great feature to control the size
| of the processes, in particular, if the arrow width cannot be
ve determined beforehand, e.g. because the flow quantity values
t}' are fed via Live Link from an Excel Sheet.

For obvious reasons it is only available for connectivity setting
"Left-to-Right", "Right-to-Left", "Top-to-Bottom" and "Bottom-
to-Top". If arrows connect from all sides (connectivity "Free")
the option is greyed out.

Also mind that, should the arrow width become very small, the
process height/width may become too small.

Padding for Processes: By default the arrows connect exactly at the border
line of a process. This looks OK in many cases and works especially well when
you remove arrow head and tail.

With a process icon instead of the default square symbol, however, the
connecting arrow sometimes seemed to be "glued" to the icon too closely.
The padding option for processes in this case can be set to a positive value,
increasing the distance of the arrow connect by adding an invisible padding
area.

The padding value can also be negative, so that the arrow head and tail
connection underruns the default border line of the process.

DO DO O
O O
0 O O

Figures 59: Padding at process, negative value, process itself is hidden
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Aligning Processes

To align a number of process elements, mark these elements, then go to the
process node to which the other elements shall be aligned. Open the context
menu and choose "Align to this Element". From the cascading menu select
one of the alignment modes.

l Hide
D Prod Element Layer [
Frocess 4 Adapt Process Size
Frocess 5 | Align to this Element 3 | I Top
Set Size to this Element o  Center Horizontal
Set same distance ik Bottom
% Cut 1= Left
33 Copy & Center Vertical
[ Paste Sl Right

Figure 60: Aligning three processes to the top (using the right process as orientation)

In addition to the alignment in one line, it is sometimes necessary to
distribute a number of process elements evenly at the same distance.

To set several processes at a same distance from each other, mark these
process elements, then open the context menu and choose "Set at Same
Distance".

Did the alignment or equidistant setting go wrong because you

(_\jl accidentally chose the wrong alignment side or the processes

o ended up clumped together? Just use 'Undo' (CTRL+2Z) to revert
I;j the action.

Supplements for Processes

The supplements feature is available in e!Sankey pro and calc
| versions only.

9

To link additional information to processes, it is possible to define media files
or other supplements. These can be called in the editor by opening the
context menu of a process and choosing the command "Open Supplement".
Alternatively, a process can be marked and the keyboard shortcut F6 can be
hit.

The following supplements can be linked behind a process:
e URL (web address)
e File (any file on the hard disk, other Sankey files)
e Text (text with simple common markdown formatting)

Links to files are defined in the "Supplement" panel of the process properties.
One supplement per element is possible.
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Supplement
() Momne () URL (® Fle () Text
|C:'-.Llsers'-\ “Dacuments'bw1 sankey | E

Open...
Figure 61: Setting a supplement. Here another elSankey file on the hard disk is called
The default setting for supplement type is "None" when no file is linked.

To open a web page, choose the supplement type "URL" and enter the full
path in the field below. Hit the button "Open..." to test the link.

To set a file as supplement, choose the type "File" and type the file path in
the field below. You can use the button "Browse" to search for the file on your
hard disk. The file will open with application defined for the respective file

type.

If the linked file is not found defined in the path, then e!Sankey
OI will additionally go looking for it in the local directory where the
e calling Sankey diagram file is located. By this, it is easy to just
@ send the .sankey file that has linked files along with all the
supplements to another user, who just has to make sure all files

are located in one folder, so that the call of supplements works.

Using file type "Text" will display a text entry field. In this text box either type
simple text or use Common Markdown to apply some formatting to the text
output. For details please visit https://commonmark.org/help/. The text will
show in a popup window when the process's supplement is called.

ﬁ If supplements are set for processes, the link will also be

included in the SVG graphic file export. The feature to call media
files or other supplements can then also be used from the
exported image file. See chapter 13 on SVG for more details.
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Stocks: "Stocks" are a feature of e!Sankey pro and e!Sankey calc. This
feature allows painting stubs to represent stock increase or stock decrease,
or balance differences at processes.

Stocks are managed on the second tab of the Process Properties. If you wish
to set stocks increase, stocks decrease or balance differences at processes,
switch to the second tab page.

Properties - 0 X

Process (1)

General Stocks
JOI

Stocks (hidden for free cunnecthr'rt'_.'}'
Entryname LL  Out it

e oremer w0 PR

Dizplay Stocks
Length: he =

-

Figure 62: Stock changes on the input side and on the output side of a process

To visualize a stock increase or a stock decrease simply drag an entry from
the Entries window onto a process symbol. Alternatively add the entry in the
"Stocks" table on the second page of the process properties. Then enter a
quantity for the entry in the column "In" and/or "Out".

The order of stocks in the table can be adapted using the 'Move Up' / 'Move
Down' buttons.

An entry can be removed from the stocks table by selecting it and then
clicking on the button 'Delete Stock'.

ﬁ Values listed in this table for stocks on the input and output side

can be fed from an Excel worksheet via the Live Link (versions
elSankey pro and e!Sankey calc only). In this case a symbol is
shown in the column "LL". Further hints on the Live Link to
Microsoft Excel can be found in chapter 11
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ﬁ Users preparing Sankey diagram template files for use with the

elSankey SDK (automation of Sankey diagram creation) can see
an additional column 'Key' in this table. Further hints on the 'Key'
field in chapter 15

Stocks are only shown if the 'Connectivity' setting is not set to "Free" (read
more on connectivity in section 5).

material stock: 30 kg

material: 70 kg

Notie:

Connectivity at node
Process 1 featuring stock changes
mustn'tbe setio "Free”

Process

material stock: 30 kg

material: 70 kg

Process 2

Process 3

Figure 63: Stock changes on the input side and on the output side of a process
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7 Additional Diagram Elements
Graphical Shapes

Additional graphical elements are available to improve a Sankey diagram
layout. These are: rectangle (not the process symbol!), rounded rectangle,
ellipse, and line (not the Sankey arrow line!). These items are available in the
'Shapes' menu in the toolbar.

The insert mode for graphical shapes elements is turned on and allows
repeated drawing of the selected shape until you return to the edit mode with
a right mouse click or choose another element from the toolbar. An
alternative single shape element insert mode can be activated in the 'Options’
dialog on the 'General' page.

The rectangle, if set to transparent can be used to draw a frame around
certain sections of the diagram for additional graphical structuring or

grouping.

Simple non-Sankey arrows, lines and boxes can be used to add comments in
a diagram, as shown in the figure below.

Heat Recovery exhaust air- 15530 kW (36.8 %)

absolute quantity” inthe
controller.

condensate: 5130 kKw supply air: 2580 kKW (6.1 %)

heat losses: 300 kW

Dryer Section b
11.6kg H20/s paper web: 1650 ki

+90°C
9950 kw [91% dry content)
paperweh: 3360 kKw +55°C
+B0°C
(44.5% dry content)

temperatures and/

7860 kw

leakage air: 1180 kKW Steam 37440 kK\w/
+20°C +150°C (13.6 kg/s)

supply air: 5280 Kw/

Figure 64: Use of boxes with fill color and pointer arrows for additional comments
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Text Element

To add additional text to a Sankey diagram, select the "Add Text" button from
the editor toolbar. Alternatively choose the command "Text" from the 'Draw’
menu. Then click at the position in the editor where the text element should
be placed.

The insert mode for text elements is turned on and allows repeated drawing
of these elements until you return to the edit mode with a right mouse click
or choose another element from the toolbar. An alternative single text
element insert mode can be activated in the Options > General dialog.

The 'Text' property dialog can be used to replace the default text. You can
also directly click the text element to edit the text (inline editing).

I/_\ If you have text copied to the clipboard, the 'Paste’ command
L from the context menu of the diagram will create a text element
t}, and add the text at the cursor position.

Alignment, font, font size, font color can also be edited in the text properties
for one or more selected text element.

Text labels can be rotated either by dragging the yellow point, or by entering
an angle value in the properties.

i Text labels can be linked to an external source using Live Links
(pro version only). Read chapter 11 for more information.

Image Element

Image elements (photo, clipart, logo, button) may be used to graphically
enhance the Sankey diagram. For example, a company logo can be displayed
near the actual Sankey diagram in the editor area.

Image elements can also be used as background for the Sankey diagram.
This allows e.g. adding a map, a drawing of the shop floor, a technical drawing
etc. in the background of the Sankey diagram.
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Figure 65: Background image in a Sankey diagram
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To add an image, choose "Image" from the 'Draw' menu. Then draw a frame
with the dimensions the image shall have in the editor area. In the properties
dialog of the image element, click on "Open Image File" to select a graphics
file. The following file formats are supported: BMP, GIF, JPG, PNG, ICO, TIF,
EXIF, EMF, WMF, UMF.

Change the element layer using the commands from the context menu or the
corresponding buttons in the toolbar. Typically, the image element will be
behind the Sankey diagram ("Send to Back").

The image element can be resized using the marker points. Marker points are
not visible, if the option "Original Size" is turned on.

You can set a tick mark in front of the option "Maintain Aspect Ratio" to ensure
that the image is not distorted by changing width/height proportions. Use the
option "Original Size" to reset the image size after the size or shape has been
modified.

"Lock Position" can be used to fix an image at its present position and to avoid
that it is selected or moved accidentally

Image transparency can be set in the "Transparency" field. Reduced
transparency might produce a good effect for background images.

To remove the image element, mark it and press "DEL" or use "Delete" from
the context menu.
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Supplements for Shapes, Texts, Images

The supplements feature is available in e!Sankey pro and calc
| versions only.

5

Just like for arrows and processes it is possible to link additional information
to graphical shapes, text elements and images using supplements. These can
be called in the editor by opening the context menu of the element and
choosing the command "Open Supplement". Alternatively, the respective
shape, text element or image can be selected and the keyboard shortcut F6
can be hit.

Links to files are defined in the "Supplement" panel of the element properties.
One supplement per element is possible.

To open a web page, choose the supplement type "URL" and enter the full
path in the field below. Hit the button "Open..." to test the link.

To set a file as supplement, choose the type "File" and type the file path in
the field below. You can use the button "Browse" to search for the file on your
hard disk. The file will open with application defined for the respective file
type. For example, a PDF file will open in the installed PDF viewer application.
You can check with the button "Open..." to see if the supplement file path is
properly set.

Using file type "Text" will display a text entry field. In this text box either type
simple text or use Common Markdown to apply some formatting to the text
output. The text will show in a popup window when the supplement of the
shape, text element or image is called.

Call Releated

Data Sheet (PDF)

Figure 66: An image file is used to invite the viewer of the Sankey diagram to open a
supplement: rectangle shaped button and icon for a link on the WWW.

| Sankey diagram file (.sankey) is a useful feature in connection

o with the SVG export. If you activate the option for supplements,
ti the exported SVG diagram file will also contain the links. Should
the SVG file be viewed in a browser, the links are clickable.

F Using links to other files or to an URL on the web, or to another
&

See chapter 13 for more details on the SVG diagram export.

Legend

To identify the flows (streams) in a Sankey diagram by their color, in addition
to any flow labels that might be visible next to the Sankey arrow, a legend
can be added in the diagram.
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Add a legend element by clicking on "Show Legend" in the 'Draw' menu.

Legend
[ Electricity
[ Coal (Fossil)
[ Natural Gas (Fossil)
3 0il (Fossil)
[ Nuclear(Other)
I Biomass (Renewable)
I Geothermal (Renewable)
I Hydro (Renewable)
[ Solar(Renewable)
=3 wind (Renewable)
[ Useful
O Rejected

Figure 67: Legend for a Sankey diagram, sorted by groups with some custom sorting

The legend can be dragged to the most appropriate position and adapted
using the legend property dialog. In this property dialog, there are two pages
of properties. Click on "Graphical" to adapt lines, background color, font, and
other graphical items of the legend.

I/_\ You can remove (rather than hide) the legend by deleting it. The
% v legend can be produced anew, by selecting on "Show Legend" in
Ci the 'Draw' menu.

In the panel "Entries" choose whether you wish to show only the "Name of
Entry" in the legend, or if you wish to add the basic unit name, the unit type
or the group name in brackets behind the legend entry.

The color box for an entry can show a frame line around it ("Show Border of
Color Box").

On the page "Content" you can set options for sorting and display of legend
entries. Sorting of the entries in the legend by default is alphabetically. You
can also sort "Alphabetically Group Name, Entry Name" or switch to
"Custom". For custom sorting use the list below and mark specific entries,
then shift them up or down using the two arrow buttons.
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Properties 5
Legend/Scale (1

Graphical
Entries
{®) Mame of Entry
() Name of Entry, Basic Unit Name
() MName of Entry, Unit Type
() Name of Entry, Group
[ ] Show Border of Color Box

Sarting

() Alphabetically Entry Name

() Mlphabetically Group, Entry Name
(®) Custom

™ €

[+] Entry 1
[+] Entry 2
[+] Ertry 3

Figure 68: Legend properties, page 'Content'

Use the "DEL" key or the command "Delete" from the context menu to remove
the legend again. It can be shown again any time by calling "Show Legend"
from the 'Draw' menu.

Scale

When individual flow quantities are not shown on each arrow, a scale can be
displayed in the diagram. The scale will present three representative arrow
magnitudes for each unit type.

To show the scale element, choose "Show Scale" from the 'Draw' menu.

Scale

Energy

4000 watts 600 watts 200 Watts |

Figure 69: Scale

The properties of this graphical element can be edited in the properties dialog
when the element is marked.

To remove the scale element, mark it and press "DEL" or use "Delete" from
the context menu.
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Useful Hints for Drawing Sankey Diagrams

Copy & Paste: 'Copy & Paste' can be used to copy diagram sections. You
can copy diagram sections between different diagram files (Hint: open several
files in tabbed editor areas), but mind that the flows in the copied file might
have different unit types and colors in the other diagram file. There is no
automatic unit conversion. Scaling might be required after copying and
pasting between diagrams.

Multiple Element Editing: To mark several elements of the diagram, drag
a marking frame around them with the mouse button pressed. Mark the whole
diagram with all elements using CTRL+A. Move the selected elements of the
diagram with the mouse or the cursor keys or edit several element properties
at once. For editing the properties of multiple elements, choose the element
type from the dropdown list 'Edit Type'.

Properties -« 0 X
Edit Type |Process (8) -
Process Process (8)

Arrow (12)

[T Display F £, Content Label (12)

) Text & Label (4)
Line Colo Shape (2)

Fill Color: Line (&) L
Figure 70: Multiple element editing in properties dialog

mark one of the elements (e.g. an arrow) first, then use

e CTRL+A. The respective element is then already been set in the

@ "Edit Type" dropdown list. Property settings will be applied to all
elements.

O To select all elements of a specific type for joint editing, you can

Set as Default: Alternatively use 'Set As Default' from the context menu of
an element (e.g. arrow, process, ...) and mark the settings of the current
element as the preferred one for this element type. When inserting a new
element of this type the settings will be used. This requires however, that
you have a vision of how the arrows and processes should look like at an
early stage of designing your diagram.

Use of Grid: To properly align process elements, it is helpful to turn on the
grid. Process elements will snap to the grid if the "Snap to Grid" button is also
active. Both buttons can be found in the editor toolbar. Options for the grid
can be set in the 'Options" dialog, such as the distance of grid points and
additional grid helper lines. By default, the grid distance is 6 px.
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8 Entries

For each diagram, the items used as flows in the arrows have to be defined
in the 'Entries' list. This list is located at the bottom of the screen by default.

Create a new entry by clicking on the 'Add Entry' button in the 'Entries
window. Alternatively, use the keyboard shortcut CTRL+E to create a new
entry in the current folder. Replace the default "New Entry" placeholder with
the actual name and select the unit type (for unit types see below in chapter
9) of this entry.

A color will be assigned automatically, but you can choose any other color
from the color set defined for the unit type, by selecting it from the dropdown
list. Any other color can be chosen by clicking on the button with the three
points (for more information see color management dialog below).

Entries E=
303 & &)
Groups Visit MName Unit Type Color
Ertries | % NatwalGas oo ~ | mm RGB:25 120182 [...[~
~y Energy Blectncty Energy |~ | CJ RGE25521446  |v
Heat Energy ~ | = RGE:229 36 32 ~
Cooling Eneray ~ | == RGBE:79 176 50 w
Lozses Enengy ~ | == RGE:75 185 202 w

Figure 71: Entries dialog

The 'Entries’ list can be grouped in folders. Groups help to structure extensive
lists of materials, substances, energies etc.

A new group on the same level can be created by clicking on the button "Add
New Group". Use "Add New Group" to create a folder within the currently
selected entries folder. Folder symbols can be moved within the hierarchical
structure on the left side of the "Entries" window using drag&drop. A selected
folder can be deleted using the button "Delete Folder". Mind that entries
within the folder will also be deleted (after an additional request for
confirmation) even if they are already used as a flow in the Sankey diagram.

Adding Entries in an Arrow: As described above in the "First Steps"
section, the entries from the entries list are added to an arrow in a Sankey
diagram and a quantity is stated.

Adding a flow to an arrow from the Entries window can be done in three
different ways:
e Drag one or more entries directly onto the arrow in the Sankey
diagram
e Mark the arrow in the diagram, so that the arrow properties dialog
comes to front. Then drag one or more entries onto the 'Flows' table
in the arrow properties dialog
e Select one or more arrows in the Sankey diagram, so that the arrow
properties dialog comes to front. Then select one or more entries in
the 'Entries' window and click on the button 'Insert Entry in Arrow'
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The name of the entry is displayed in the arrow content label next to an arrow
when the entry has been used to define a flow and a quantity has been
entered.

Changing a name of a material, a unit, or a color will result in an updating of
the flow everywhere in the diagram wherever it is used.

Hide all Flows of an Entry: By default flows for all entries are visible. To
hide all flows of a specific entry in the Sankey diagram, you can temporarily
remove the checkmark in the 'Visible' column in front of the entry name. This
feature allows showing only certain flows in the Sankey diagram.

Note that for avoidance of confusion, the settings for hidden flows are not
stored. When you save a Sankey diagram file and reopen it again, all flows
will be displayed.

A similar feature exists in the 'Controller' window, where all flows that belong
to a certain unit type can be hidden by removing the check mark in front of
the scaling panel of the unit type.

Hide Zero Flows Individual flows can be set to hidden, if their flow quantity
is zero. This feature allows the hiding of arrows and connected processes in
Sankey diagrams where there are (temporarily) no active flows. It is useful
in connection to flow quantities fed from an Excel spreadsheet with the Live
Link (see chapter 11)

Use the option "Hide flows with quantity equal to zero" in the document
options (in conjunction with the option "Hide processes with flows equal to
zero") to hide parts of a Sankey diagram where there are only zero flows.

Delete Entry: Deleting an entry from the entries list will lead to a removal
of all flows of this entry in the Sankey arrow. You will be asked to confirm
this action. The command 'Delete Unused Entries' from the context menu of
the 'Entries' window can be used to remove entries that are not used as flows
in the diagram.

I/_\ When saving a diagram as template, the Entries list will be part
| of the template. Therefore, you can create a model Entries list
o that you wish to use in different of your diagrams and save it as
tj a template file (.santem). New diagrams created using this
template will feature the pre-defined entries list, including the

colors and unit settings.

Color Management: By default, the color pallet defined for a unit type will
be suggested for the entries defined within the unity type (see chapter 9 on
unit types). However, individual colors can of course be chosen for any entry.

For choosing individual colors for an entry, click on the button with the ellipsis
(...) in the 'Color' column of the 'Entries' window.

The 'Edit Fill Color' dialog will be prompted. This dialog has three tabs. On the
"Named Color" tab choose from one of the 256 named colors.
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Select Fill Color

Color Set Mamed Colors

N Ei=ck
N DimGray
N Gray
[ | DarkGray
[ Silver
[ ] LightGray
[ ] Gainsboro
[ ] whiteSmoke
[ 1 Transparent
[ ]'white
[ RosyBrown
I IndianFed

Properties

Color Circle

™
Color:

Red: 32
Green: 100
Blue: 45

Name: |RGB:32 100 45

s

Transparency: |0 =
Pattem:

| Bl sl

[] Addto Color Set

Cancs

Figure 72: 'Select Fill Color' dialog, 'Named Colors' tab

Alternatively use the color wheel on the "Color Circle" tab to define any other
color by its RGB value, or using values for hue, saturation, brightness.

You can create a list of favorite colors (shown on the 'Color Set' tab) that will
be populated, when the "Add to Color Set" check box is marked when

choosing a color.

Transparency can be set from the dropdown list in the Properties pane.

You can choose a fill pattern for the color from the dropdown list in the
Properties pane on the left.

User Manual

Page 67



e!Sankey 5

ifu Hamburg GmbH

Select Fill Color

Color Set Named Colors  Color Circle

VI

Color:

DownwardDiagonal
pwardDiagonal
——HH LargeGrid

i2#%¢] DiagonalCross

[-] Filling 5%

Hue: Red: |57 |2
Saturation: Green: 217 |3
Brightness: (217 El Blue: 141 El
Properties

Name: |RGB:57 217 121

Transparency:

Pattem:

Bl solid |v
[ Em ~
] Horizontal

[[TT] vertical

Figure 73: Color Circle tab with pattern drop down list
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9 Unit Types

For each material in the Entries dialog, a unit type has to be selected. Unit
types are administered in the "Edit Unit Types" dialog accessible using the
"Edit Unit Types" button in the 'Controller' window.

= Depending on the template you have chosen for opening the
| Sankey diagram file, several unit types may already be defined
i and ready for use. If there are no unit types available, it is
tj required to define at least one unit type, before being able to
define entries. In most templates shipped in e!Sankey the
common unit types "Mass" and(or "Energy" are pre-defined and
activated.

The names of the unit types are listed in the "Unit Type" list box at the top.
Mark one entry in this list to view the basic unit and the other units available
for this unit type in the table in the bottom part of the window.

Edit Unit Types e
Unit Types
[ - = |
Energy Display Fomat: |D |
Color Set: I D T 1]
Balance Check Exact

[ ] Display all Guantities in Basic Unit

+[= [*[y
Units for Mass
Mame Coefficient
g bascont
g 00 kg=14g
t 1000 kg =1t
kt 1000000 kg = 1 kt
+ = T4 [\ Set Unit as Basic Unit

Cancel Help

Figure 74: Edit Unit Types dialog

The list of unit types can be sorted by using the buttons 'Move Up' and 'Move
Down' with the arrows below the list. Mark one entry then click on these
buttons to change its position in the list. The order of the unit types is decisive
for the order of the scaling sliders in the 'Controller' window, and the sorting
of the unit types in the dropdown list when defining a new entry (see chapter
8).
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Additional unit types can be defined using the button "Add a New Unit Type"
with the plus sign. For a new unit type enter a name in the field "Name",
define a number format for display of quantities in this unit type and - if you
wish to - define a color pallet for this unit type.

The two additional options "Used" and "Balance Check" can be activated for
the marked unit type.

i Read further down how to define units within a unit type.

Number Format: The field "Display Format" can be used to individually
assign a number format to the selected unit type.

All quantities are formatted to match the chosen format. By this, it is - for
example - possible to define integer values for "Mass" in tons, and scientific
number format for another unit type e.g. additives (in mg).

The codes that can be used in the number format are as follows:

e 0
The flow value is displayed as an integer number. If it has decimal
digits it will be rounded to the next full number.

e 0.00
The number is shown with exactly two decimal places. The value will
be rounded to two decimal places or filled with zeros if there are less.
This is the common number format for currencies.

o O.##%#
The number is displayed with three decimal digits. If it has more
decimal places it will be rounded to three decimal digits. If it has less
than three, filling zeros will not be displayed.

e 0,0
Use a comma after the first zero to display thousand separators (e.g.
five million is shown as '5,000,000'). Please note that the thousand
separators from the Windows Regional Settings is used.

e 0,0.00
The comma after the first zero is used to add thousand separators (see
above). The number of decimal places is fixed to two places (see
above).

e e
The letter 'e' in the number format field is used to display a number in
the scientific number format (standard form, exponential notation).

e 0.0;"error";<"0,1"
A combination of number formatting strings can be used. The one
shown above is a combination of three format strings, separated by
semicolons (';").
The first section ('0.0') is applied to positive humbers (fixed one
decimal place, see above).
The second section (string "error") is used for negative values. Since
negative values cannot be displayed in e!Sankey, a specific number
format is not applicable. Instead of the negative number the string
within the quotation marks is shown.
The third section ('<"0,1"') can be used for null values. If, for
example, rounding of very small values would turn the number to
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zero, the operator and the string within the quotation marks can be
shown (in this example '<0,1").

Additive: <0,1 mg

. i

Frocess Frocess 1

Figure 75: Example for the use of a number format for a Unit Type

Color Set: A color set can be defined for each unit type in the "Color Set"
field. If a color set is defined, the color of an entry defined within this unit
type will be suggested from this pre-defined color set. Nevertheless, it is
always possible to assign individual other colors to an entry, even if this color
has not been defined in the color set.

Click on the button "Edit Color Set" to open the color pallet definition dialog.
In this dialog colors can be selected and added to the color set for the unit
type. Use the button "Add" to amend the color to the list on the right side.
Use Replace to overwrite the marked entry in the list with another color. With
the arrow buttons you can change the order of the colors within the color set.

Edit Color Set *
Favortes Color Circle  Named Colors Colorset:
Color- I FGE:25 120 182
' I RGE:229 36 32
- [ IRGE2EE 214 45
H [ RGE: 73 176 80
Add [ RGE:75 185 202
Replace
Hue: 144 = Red: 25 =
Saturation: (215 = Green: 120 =
Brightness: (182 = Blue: 182 =
Properties
Name: |RGB:25 120 182 |
Transparency: |0 =
Pattem:
Solid w
| . | R | .l Delete Delete all
[J Add to favorite list Import Export

Concal | [ i

Figure 76: Creating color pallets for unit types

Balance Check: This feature will enable you to verify whether inputs and
outputs at a process are balanced for the selected unit type. Enable this
feature if you want to perform a balance check at processes.

There are three different modes for the balance check per unit type. Click on
the button "Configure Balance Check" in the "Edit Unit Types" window to open
the configuration dialog:
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Edit Balance Check Configuration — O >

Flease configure exactness of balance check
LUnit Type: Masse

Strateqy
() Exact
i) Absolute Tolerance: 1

i@ Relative Tolerance: %

Sample
Input Difference Output
M0 kg 0.9% 111 kg
®) Bilanz OK
G

Figure 77: Balance check configuration

Choose one of the settings in the "Strategy" panel:

e Exact: input and output flow quantities of each unit type must be
identical at a process node, otherwise a balance warning will be
triggered. Note that even a very small difference will lead to a warning.

e Absolute Tolerance: Enter a value in the basic unit for the unit type
until which a difference between input and output flows at a process
node does not trigger a balance warning.

e Relative Tolerance: Enter a value in percent until which a difference
between input and output flows at a process node does not trigger a
balance warning. The percentage relates to difference to the mean
value of input and output.

The setting currently configured for a unit type is also shown in the "Balance
Check" panel in the process properties.

i See chapter 6 on processes for settings and visualization of the
balance check per unit type. The visual balance warning at the

process ("exclamation mark") can be suppressed, even though
it is activated for one or more unit types.

Also check the section on balance labels in chapter 6. The values
shown in the balance check can be displayed in the Sankey
diagram near the process in a customizable format.

Used: Only if the check box "Used" is checked, will the unit type be activated,
and entries can be defined using this unit type. If you have a template with
many unit types defined, you should only set this flag for unit types that you
are actually using for flows. Otherwise you will have many (unused) scaling
sliders in the 'Controller' and a long dropdown list of possible unit types to
select from when defining a new entry.

Units for a Unit Type: For each unit type defined in the "Edit Unit Types"
dialog at least a basic unit must be defined. The basic unit can be "kg" or
"ton" for the "Mass" unit type, it can be "kWh" or "PJ" for the unit type
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"Energy". If you have defined any other unit type by yourself, please think of
a meaningful basic unit. When no other units next to the basic unit are set,
then all flows of entries that have this unit type are entered and shown in the
basic unit.

Units can be used to enter flow quantities in arrows and stock change
quantities (stock increase and stock decrease) in processes. Even though the
quantities are entered in another unit, it will be converted to the basic unit
for the unit type and the width of Sankey arrow will still be displayed correctly
and proportionally.

To change an existing basic unit, just click in the first line of the units table
in the "Name" column and edit the unit name there. Mind that changing a
basic unit does not convert any flow quantities. The existing quantities will
just show the modified basic unit name (e.g. "cbm" instead of "cubic
metres").

Additional units with a conversion factor can be defined in the list of units for
a unit type. Click on the button "Add Unit" next to the table to create a new
entry. Define a name and enter the conversion factor of the unit to the basic
unit in the "Coefficient" column. Check the conversion shown upon leaving
this field.

Units for Energy

Mame Coefficient
Mo beoww
kd 0,001 MJ=1kJ
kWh 3.6 MJ =1kWh
Mith 3600 MJ =1 MWh
GWh I600000 MJ = 1GWh
+ | = T |4 [1\ Set Unit as Basic Unit

Figure 78: Examples for units with conversion factor (unit type 'Energy')

To delete a unit entry, mark it and click on the button "Delete Unit" next to
the table. Mind that units that are already being used for flows or stocks
cannot be deleted.

Scaling: Each unit type can be scaled individually using the sliders shown on
the Controller panel. Drag the slider to the left or to the right to adapt the
width of the arrows with flows of the respective unit type.

The scale ratio is shown at the top of slider box in relation to a quantity in
the basic unit (e.g. 100 kg = 25px for mass). This determines the width of
the arrow with flows of the specific unit type.
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Figure 79: Sliders for scaling arrow widths per unit type

9

Remove the tick mark in front of a scaling slider, if you don't
want to display flows of entries with this unit type in a diagram.
This feature will allow you to manage flows of different unit types
in one diagram, but selectively display the Sankey diagrams
separately for mass, energy, volume streams, etc.

By default, the scaling is done with respect to the "Maximum flow of each unit
type" in the diagram.

Alternatively you may want to scale be "Absolute quantity of each unit type".
In this case an additional entry field will appear where the absolute quantity
can be entered. This quantity corresponds to the scale setting of the slider
given in Pixels (px).

If you set the option "Cut Off" values larger than the absolute quantity will
not be scaled any more, but the arrow will maintain the width of the absolute
quantity, and a transparent checkerboard pattern will be shown to signal that
this specific flow is not to scale.

Contraller

Scale Mode

(%) Masimumn fow of each unit wpe in diagram

{3 Abzolute quantity of each unit type

| Edit Unit Types... |

Figure 80: Scale Mode pane

Note that typically flows of different unit type are not found in the same
arrow. Thus, when inserting an entry with a different unit type into an arrow,
where a flow of a material with another unit type already exists, a warning
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will be prompted. You can actively disable that feature, by setting the "Allow
different unit types in one arrow" flag in the diagram properties dialog.
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10 Templates

elSankey allows to save diagrams as template files. Template files can serve
as models for creating new diagrams in the same styles. When saving a
diagram as a template file, the following items will be included:

e Entries
Unit Types (with their units, number format and color pallets)
Process and arrow properties (see 'Set As Default' command)
Graphical elements (shapes, text elements, legend)
Options settings

When you create new diagram using a stored template, all of the above will
be available.

A diagram template can save you time and ensure that your Sankey diagrams
have a certain style. For example, if you typically use a certain unit type, you
can preset it along with the units used in the template. If you intend to use
the same names and colors for flows (in order to better compare different
diagrams) you can pre-define entries in the template. If you want to give the
look of process symbols and arrows your specific layout, you can define size,
border ling, fill color, and font for labels of process symbols. For arrows define
options such as rounded bends, arrow head and tail, font size and color of
flow content labels, then save them in your preferred diagram template.

I/_\ To make sure that the look of processes and options for arrows

| are saved to the template, please select "Set as Default" in the

e context menu of the process and of the arrow. Then remove the

Cf elements you used for defining the templates before saving it
(you probably wish to start with an empty diagram).

To store a diagram file as template file, use the 'Save As...' command from
the File menu. In the Standard file save dialog choose 'e!Sankey Template
(.santem)' from the file type dropdown list.

A "Save as Template" dialog will be prompted. A one line description of the
template must be entered that allows identifying the template in the list of
templates on the start page.
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Save as Template — O by

Enter a description that is used to identify the template. kt is shown on the start page
in the list of available Sankey diagram templates.

Description (single line):

| Energy Diagram (] color scheme]

fou can also specify, whether the template should be stored in the default directany,
and whether it is to be used as default template.

(Template directory:
C:KUsem\ﬂ‘ancumems\e!Sanke'_."mﬁ.ﬂ.-‘iemplates}

Copy template to template directory

[ ] Make this template the default template

Cancel

Figure 81: Saving a template file

If the newly created template should be presented on the start page of
elSankey to use it for creating new Sankey diagrams, you can check the
option "Copy template to template directory".

If, in addition the option "Make this template the default template" is checked,
this template will appear at the top of the list of available templates in bold
font. It will also be set as the template that is used when creating a new
Sankey diagram using the "New Diagram" button in the toolbar or opening a
new diagram file with the "New Diagram" command from the File menu.

D Typical Energy Diagram (unit BTU)

D Diagram with Live Links (pro version)

D Diagram, simple amow

D Diagram, 4 ammows, empty

D Diagram, matenal split 4 shares

D Diagram, 4-way distrioution

D Energy efficiency diagram, losses branchout

@ Diagram
Figure 82: List of templates on the start page with the default template at the top
The default template can be set in the Options dialog on the 'General' page.

e The templates in this list in a newly installed e!Sankey version

| are just samples. If you don't like them, simply create your own
e diagram templates and set your own preferred template as
t;j default.
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Using templates: To create a new diagram file using a specific template,
either click on the entry in the list in the 'New Diagram' section on the start

page.

The template files (.santem files) are typically located in the "Templates"
subdirectory of the elSankey installation. If you receive template files from
someone else, you can just copy them into that folder, and they will appear
as a template to choose from in the list.

ﬁ The default directory where template are stored

(c:\Users\<USER>\Documents\e!Sankey\5.0.x.y\templates)
can be defined in the 'Options' dialog on the 'General' page. You
can find more information in chapter 3.
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11 Live Link to Excel

The Live Link feature is available in el!Sankey pro and calc
jl versions only.
v Using the Live Link requires a desktop version of Excel 2016 or
tj higher® to be installed on your computer.

With this feature a "live" connection from one or more Excel spreadsheets to
an el!Sankey diagram can be established. When changes are made in the
spreadsheets connected to the e!Sankey diagram file, it can be updated
(automatically or manually), so that the arrow widths and the text labels in
the diagram reflect the new values.

Live Links to Excel can only be created for existing diagram elements.
Drawing new diagram elements with this feature is not possible.

If you have the Excel source file on a drive that is synchronized with a cloud
drive (e.g. OneDrive), or if the Excel file is stored in a cloud storage, please
see the section 'Live Link to Excel file in Cloud Drive' below.

Live Link for Numeric Values

The Excel Live Link dynamically links the quantity value for a flow in an
existing diagram file in e!Sankey with a cell in an Excel spreadsheet. When
the user changes the value in the cell of the Excel sheet, the value in the
Sankey diagram will be updated automatically and the arrow is redrawn
accordingly, so that its magnitude represents the new value.

A Live Link is created by copying a cell value in Excel ('Ctrl-C') and pasting it
('Ctrl-V") in the "Quantity" field in the Arrow properties. To have the
properties visible, the arrow must be selected, before the cell content is
pasted. A Live Link reference to the cell address in the spreadsheet is set. An
icon is shown in the LL column, to indicate the status of the Live Link.

B B
Fows
Entrynam LL Quartity

» 5 c oy
Type Quantity

Flows
Entrynar LL  Quantity Unit  Color

) = T I

B3 - fe| 702 Unit Color

&% Find Entry... Ctrl+Ins
I3 Delete Flow Del
Natural Gas ;-_“—_-_“:—_?-Q‘.‘Z‘_:
Crude 0il 88.4
Coal 17.2
Renewable Scources 14

Imported 12.2

Move Up Ctrl+Up
Move Down  Ctrl+ Down
[ Pastelivelink  Ctrl+V

Remove Livelink

Autosize Columns

R R R R F- TR SR

5

Figure 83: Copy the cell value in Excel. Select the arrow in e!Sankey. On the left side of the
screen, paste into the area below "Flows".

Note that there can be multiple Live Links from one e!Sankey diagram into
one or more Excel worksheet(s) in one or more Excel file(s). The Excel files
can also be located on a shared network drive so that other users can update
the values.

6 Live Link may technically function with Excel 2010 and Excel 2013 too, but Microsoft has
terminated mainstream support for these two versions. We therefore recommend using Excel
2016 or Excel 2019 or Excel Microsoft 365 (desktop app).
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3 Note that the Live Link references to the value of the cell, so that
! the cell in Excel may also contain a formula or a currency sign

tj (e.g. "1.000 $").

Updating of Live Links: When a Sankey diagram file that contains Live Links
is opened, the user is prompted with a dialog box and asked whether Live
Links should be updated.

Live Links can also be updated at any time using the commend 'Update Live
Links' (menu 'Edit' > command 'Update Live Links...") or by clicking on the
'Update' button in the Edit Live Links dialog. The update works even if the
Excel file is closed.

In case you wish to view changes made in Excel directly in the Sankey
diagram, you can keep the Excel file open at the same time. In this case make
sure you have updated the Live Links as described above at least one time.
All changes of values in the cells referenced with a Live Link will cause the
Sankey diagram to update immediately.

Editing Live Links: An overview of all Live Links can be seen in the 'Edit Live
Links' dialog (menu 'Edit' > command 'Live Links...").

r@ Edit Live Links Iﬁ‘
Source
’C:\Users\rfu\Desktop\Mappebdsx Y] [ Edit... ]
Path:  C:\Users‘ifu'\Desktop Mappe 1 xsx
Source Live Links
State Update Used by Name Scope Reference Walue gt
A & Flow: steam from "Process 1'to Pr... Tabelle1'H17 | 135.1507432781..
& =] Flow: material from ‘Process 2'to "... Tabelel!F16 | 211.6352662087...
& & | Flow: power supply firom ‘Process ... Tabelle1l14 | 201.4110099505..
& =) Flow: material from ‘Process 4'to " Tabele1W15 | 147 2723745911
=] =} Flow: steam {from "Process 5'to 'Pr... Tabele1'E27 |34 21871208510...
& o= Flow: material from ‘Process’to "Fr... Tabelle11G7 | 917.0219508854..
& & Flow: steam from "Process 1'to Pr... Tabelle11K28 | 12.73106853745..
A = Flow: material from ‘Process 2'to "... Tabelle113 | 1425546255453,
& =] Flow: power supply from ‘Process ... Tabele1!E18 | 169.7205515054...
4-3 an Flow: material from "Process 4'to ™. Tabelle1!E15 | 285.4397428505...
& =) Flow: steam from "Process 5to 'Pr... Tabele1!F35 | 7200786740037 ... alidate
=] =} Flow: material from ‘Process’to Pr... Tabele1!G7 | 517.0215508854. .. Ater Edt
M| i | Clewue: o : D, EEPWRL.) Tobell=1107 | IEC NOGCOACTTTY i
[ ok ][ Cancel

=

Figure 84: Edit Live Links dialog shows which Live Links have been set

The name of the source Excel file is shown in a selection list in the panel
'Source' at the top. The path to the location of the file is shown below the list.
To modify the source Excel file, click on the button "Edit...".

To open the connected Excel file, click on "Open...".
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For the Excel file selected in the dropdown list 'Source' above, all existing Live
Links are shown in the 'Source Live Links' table below. Each Live Link entry
can also be directly edited in this table: A Live Link reference can be pasted
directly in one selected line (as an alternative to pasting it into the flow table
in the Properties dialog of an arrow as described above).

The table can be copied using the button "Copy Table". It can then be inserted
to a Word or Excel document, where it can be printed. Such a list of Live Links
can serve to check the completeness or for auditing purposes.

Remove individual Live Links from the table by clicking them in the list and
then clicking the button "Remove". Remove all Live Links by clicking the
button "Remove All" (make sure you really want to remove all Live Links!).

In case the Live Link is to direct cell address, this address (e.g. "Table1!A15")
is shown in the column 'Reference'. Should the reference be into a named cell
(see below), this is shown in the columns 'Name' and 'Scope’' (i.e. the name
of the worksheet).

Live Link for Text String

Additionally, to the Live Link for numerical values, text strings from Excel
sheets can also be linked to text elements in the e!Sankey diagram file.

This can be done for Text Labels, Process Labels and Arrow Comment Labels.
(Note: Arrow Labels are created automatically from the entry name, the
quantity, and the unit. They are not directly editable, thus cannot be updated
via an Excel Live Link.)

A Live Link for a text string is created by first copying a cell value in Excel
('CTRL+C"). Then mark the text label, process label or arrow comment field
in the diagram to bring up the 'properties' dialog. Use the "Paste Live Link"
button below the text field. The Live Link is shown by the active Live Link
icon.

=" ME] 9 o [k]D T A |Zoom 100% - |3 o -] 3 - Sl
Properties » B X | Sample National Energy Flow [en] A B

Edit Type | Text & Label (1) - 1 |Type Quantity
o Energy Balance fora Country | .

3 |Natural Gas I 70.2

Natural - (fictitious data) =
Gas 4 |Crude Oil 83.4
5 |Coal 17.2
/_\ 6 |Renewable Scources 14

\ 7 |Imported 12.2
@ 5 & ] B oturd 8

atural

L . ] ;
Aligrmert ! o a il
1

Left Center @ Right

Electricity Gener

==

Figure 85: Copy the text from a cell in Excel. Click the existing text label in e!Sankey. In the
Properties dialog click on the button "Paste Live Link".

Note: Pasting the content of the clipboard with 'CTRL+V" will just
;l paste the content as normal text but will not set the Live Link!
t;j Use the "Paste Live Link" button below the text field instead.
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To remove a Live Link reference, click on the button "Remove Live Link" below
the text entry field of a text label, process label or arrow comment.

To edit a Live Link for a text string, click on the button "Edit Live Link" below
the text entry field.

Using Named Cell Areas in Excel to Maintain Live Links to Cells: When
a Live Link is created to a cell in an Excel sheet, the reference is by default
made to the cell ID (e.g. "C1"). However, if the spreadsheet layout is changed
the location of the cell with the value that is linked to the diagram in e!Sankey
might be shifted. This happens, for example, when columns or lines are
inserted.

In order to maintain the Live Links even when the location of the original cell,
thus its cell ID, changes, it is necessary to work with named cells. Before you
create the Live Link as described above, name the cell (in Excel 2003: Menu
Insert > Names > Define, in Excel 2007: Menu Formulas > Define Names or
context menu of selected cell > Name a Range > New Name). When a Live
Link is created, it will use the name of the cell instead of the direct cell address
ID. The named cell can be located anywhere in the Excel sheet, even when it
is moved. When the value in the named cell is updated, the Live Link will still
work even though it might have a different location.

Live Link to Excel file stored in Cloud Drive

If your source file is stored in a cloud storage space (e.g. SharePoint,
OneDrive, Dropbox, Google Drive), the handling of the Live Link might differ
from the procedure used as described above for locally stored Excel files. This
is due to the difference in identifying and addressing the Excel files and to
the need for being connected to the cloud account for updating the Live Links.
Establishing (=setting up) Live Links and updating Live Links to an Excel
workbook stored on a cloud drive is described hereafter:

Setting the Live Link: If the Excel source file is stored locally or on a
network drive, then the Live Link for flow values is created with copy
(CTRL+C) of the cell and pasted (CTRL+V) on a flow in e!Sankey (see above).

The same mechanism can be used for Excel files in the cloud, but you have
to observe the following: When opening the Excel worksheet, this must be
done in the so-called Excel desktop app (Office 365) and not in the Excel
browser app ("Microsoft Office Online"). Consequently, the creation of Live
Links cannot be done, if the cloud storage provider opens Excel files in the
Excel browser app, such as for example Dropbox.

I/_\ Setting up the Live Links to an Excel file located in the cloud
| requires the Excel desktop app. Cloud storages that only open
the Excel files in a browser online app cannot be used to
t;j establish Live Links.

If you are storing your files in the cloud but are accessing the files through a
synchronized cloud folder, then the handling of the Live Link works just the
same way as with a file stored on a local hard disk or network drive.
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You can create Live Links to an Excel file that is located in the synchronized
folder because they sync mechanism handles the addressing of the file.

For some cloud storage accounts to be synchronized am additional app may
need to be installed on the computer, e.g. the Dropbox Desktop-App or
Google Drive App.

Updating Live Links: e!Sankey will check whether the data has to be
updated via the Live Link on opening a file that has Live Links and when the
update is manually triggered by the user.

Mind that the Excel tables could have been modified by another user, if you
have shared access to them in the cloud.

I/_\ Updating Live Links to an Excel file located in the cloud requires
| that you that you are signed in to your cloud storage account,
e have a permanent synchronization with your files in the cloud or
tj that you actively trigger the update using the "Update Live Links"
command.
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12 Process Operations

('_\ The Process Operation feature is available in e!Sankey calc only.
W v

4

You can set the values of flows with data defined in Excel workbooks using
Excel Live Links (see chapter 11). Process Operations allow the automatic
creation and calculation of flows directly in e!Sankey without the need of
external programs. To achieve this simple calculation operations like Sum or
Division are defined for a process and a small number of operation
parameters have to be specified. Based on this information e!Sankey is now
capable to calculate flow values. You can freely mix flows specified manually
or via Excel Live Links with flows calculated using process operations.

Process Operations Dialog

To define a Process Operation, double-click on the process or use the context
menu (right-click "Process Operations..."). After selecting an operation,
closing the dialog with "OK" will trigger an automatic calculation of the
diagram.

Currently the dialog offers seven different Process Operations to choose from:
"Automatic", "Merge", "Sum", "Difference", "Split", "Transformation" and
"Ignore". Selecting a process operation on the left side of the dialog will allow
the use to configure the operation on the right.

Process Operations have different sets of parameters. A parameter all share
is the direction. The direction can be changed in the top left corner of the
dialog by selecting if the inputs or outputs of a process should be calculated.
This will change the direction for all operations in the dialog.

After having selected an operation and having set all necessary parameters,
closing the dialog with "OK" will trigger an automatic calculation and e!Sankey
will calculate new flows in the relevant arrows.

I/_\ Be aware that when you are working with an existing diagram
| and using Process Operations, the calculation may delete some
e flows depending on your configuration. You can always Undo the
t;f calculation to restore your previous flows in case of an unwanted
change.

For Process Operations to be applicable, certain prerequisites have to be met
depending on type and direction. An error message will appear in the dialog
if the Process Operation cannot be applied with the current composition of
the process and its connected arrows.

Automatic
This is the default behavior for all processes, unless a specific Process
Operation has been selected. It can calculate missing flows per entry if all but

one connected arrow contains a flow for that entry.

The automatic calculation follows the below rules:
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o Itis tried to create a balance between input and output flows.

o This compensation takes place per entry. There is no allocation
of flows of different entries in the same arrow.

o All arrows without existing flows with the corresponding entry
are considered valid targets for calculated flows. Regardless of
whether flows for other entries are contained in the particular
arrow.

o "Existing" flows are all flows defined manually or generated by
the calculation of upstream or downstream processes.

o The automatic calculation requires exactly one candidate arrow
for each entry.

o Negative flows cannot be generated.

o The calculation direction is determined automatically. The
selection of whether incoming or outgoing flows should be
calculated has no effect on the automatic calculation.

Below you will find examples that illustrate the possibilities and constraints
of the automatic calculation:

_—._—.

Figure 86: Automatically calculable processes

The processes in the above can all be calculated by the Automatic Process
Operation. All of them are connected to exactly one arrow which does not yet
have flows for the given entries. The examples on the left will calculate a blue
flow in either the empty output (above) or the empty input (below) arrow.
Respectively the examples on the right will create two flows, one blue and
one yellow.
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1)

3) 4)

Figure 87: Examples for automatic calculation

Of the four examples shown above only the last one (4) will be able to
calculate a flow.

Nr 1) Cannot be calculated because there are two potential targets for the
calculated blue flow.

Nr 2) Cannot be calculated even though there is only one potential target.
When subtracting the input from the output amount, the calculated flow
would be negative.

Nr 3) Even though the second input arrow contains a yellow flow it is
considered empty with regards to the blue entry. So, there are two target
arrows available for the blue entry.

Nr 4) A flow will be added to the empty input arrow. The amount will be
positive when subtracting the input from the output flows.

Merge

The "Merge" Process Operation takes all flows from all incoming or outgoing
arrows and passes them to the single output or input arrow, depending on
the selected direction. Flows of the same entry will be summed up in a new
flow; all other entries will be passed on with their initial values (see Figure 88
below).
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m Process Operations

Calculate

) Qutput values
® Input values

- a X
Merge

Takes all flows from all outgoing arrows and passes them to the single input
arrow. Flows of the same entry will be summed up.

Solit
oK | | Cancel
Figure 88: Process Operation "Merge"
[0 Process Operations — a X

Calculate

) Qutput values
® Input values

Merge

Takes all flows from all cutgeoing arrows and passes them to the single input
arrow, Flows of the same entry will be summed up.

Te define a process as 'Merge' of its outputs it needs to have exactly one
input arrow and at least one cutput amrow.

oK || Cancel |

Figure 89: Process Operation "Merge" with errors
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To be able to use the "Merge" Process Operation, the chosen process needs
to have at least one input arrow and exactly one output arrow for the output
direction or at least one output arrow and exactly one input arrow for the
input direction. Otherwise an error will be shown in the dialog and the
operation cannot be selected. In Figure 89 above, the Process Operation
cannot be selected because the prerequisites were not fulfilled.

Sum
The "Sum" Process Operation calculates the sum of all input or output flows

and creates a flow of the selected entry at the single outgoing or incoming
arrow, depending on the selected direction.

[0 Process Operations — O X
Calculate Surn
® Qutput values
) Input values Calculates the sum of all input flows and creates a flow of the entry selected
below at the single outgoing arrow.
Automatic \ e \
b4 !
Merge
Entry of Calculated QOutput Flow:
-\-_-_; --------------------- -, Mixed water III
Surn
Difference
Solit
| 0K | | Cancel

Figure 90: Process Operation "Sum" with direction output

To configure the operation, select an entry from all available entries in your
diagram to define the entry for the calculated input or output flow.

After a successful calculation, the output or input arrow will contain a single
flow of the selected entry with the calculated sum of all incoming or outgoing
flows (depending on the chosen direction).

To be able to use the "Sum" Process Operation, the chosen process needs to
have at least one input arrow and exactly one output arrow for the output
direction or at least one output arrow and exactly one input arrow for the
input direction. Otherwise an error message will appear on the dialog and the
operation cannot be selected.

Difference

The "Difference" Process Operation calculates the difference of the
surrounding flows and creates a flow of the selected entry at the outgoing or
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incoming arrow connecting the selected process. Depending on the selected
direction, the difference will be calculated as sum of all input flows minus the
sum of all output flows for the output direction or, for the calculation of input
values, as sum of all output flows minus the sum of all input flows.

After closing the dialog with "OK", e!Sankey will calculate a new flow in the
arrow connecting the selected process with the correct difference of the
surrounding flows.

[ Process Operations — | X

Calculate Difference

@® Qutput values
) Input values Caleulates the difference of the surrounding flows as the sum of all inputs minus
the sum of all cutputs and creates a flow of the entry selected below at the

outgoing arrow connecting the process selected below.

Merge

. - Entry of Calculated Output Flow:

" E— 4 Heat El

Target Process:

I Building 3 .

Surm

Difference

oK | | Cancel

Figure 91: Process Operation "Difference"

To configure the operation, select an entry from all available entries in your
diagram to define the entry for the calculated flow. In the drop down box
below, you can choose the arrow in which the output/input flow should be
created by selecting the corresponding consuming or delivering process (see
Figure 91).

To be able to use the "Difference" Process Operation, the chosen process
needs to have at least one connected input arrow and at least one connected
output arrow. Otherwise, an error message will appear on the dialog and the
operation cannot be selected.

split

This Process Operation works like the "Merge" process operation, but the
input or output flows are distributed to a number of outgoing or incoming
arrows, whereby the composition of the flows is preserved (see Figure 92).
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[ Process Operations — O ot
Calculate Split

® Output values
) Input values Takes all flows from all incoming arrows and passes them to the output arrows,
Flows are split by the given ratio defined for each incoming process.

Target Process Ratio
Process 2 3
Procesz 3 2
Cifference
I
Transform
QK | | Cancel

Figure 92: Process Operation "Split"
The proportion per arrow is calculated as follows:
proportion (arrow) = ratio (arrow) / sum (all ratio values)

For the sake of illustration, see Figure 93 and Figure 94. Here, the incoming
flows are distributed to the outgoing arrows in a ratio of 3:2.

=MoFlows=

T
r

Sample Entry 2: 150 kg e
Sample Enin 3 1001 Is_"’ Frocess 2

Process 1 S
<NoFlowsSszmmmms

Frocess 3
Figure 93: Process Operation "Split" before calculation
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Sample Entry 2: 90 kg
Sample Entry 3: 60 kg

Process '1X

Sample Entry 2: 60 kg
Sample Entry 3: 40 kg
Figure 94: Process Operation "Split" after calculation

Sample Entry 2: 150 kg

Samﬁle Entil 100 kﬁ

To define a process as "Split", it must be connected
one output arrow.

Transform

Frocess 2

Frocess 3

to at least one input and

This Process Operation is similar to the "Split" Process Operation. The flows

are also split, but instead of being forwarded, a new

entry is selected for each

incoming or outgoing arrow (see Figure 92: Process Operation "Split").

@ Process Operations

Calculate Transform

® Qutput values

Target Process

Transform

langore

Calculates the sum of all input flows and creates flows for the entries selected

) Input values
below for each outgoing arrow. The quantities
-\- ratio.
Surm
qen
Y L
Difference

Entry of Calculated Output Flow

Process 3 Product E‘ 4
spiit Process 4 By-Product E‘ 2
Process 5 Waste E‘ 1

a pd

are calculated based on the given

=

Ratio

Cancel

Figure 95: Process Operation "Transform"

For the sake of illustration, see Figure 96 and Figure 97. Here, the incoming
flows for the upper arrow are transformed into 4 parts of the entry "Product”,
2 parts of the entry "By-Product" for the middle arrow and one part of the

entry "Waste" for the lower arrow.
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Raw Material 1: 150 kg =NoFlows=

,5:5” Frocess 3

Frocess 1 S
LS Process 4

Raw Material 2: 200 kg

Frocess &

Figure 96: Process Operation "Transformation" example before calculation

Froduct: 200 kg

Raw Material 1: 150 kg

Frocess 3

Frocess 1
Frocess 4

Raw Material 2: 200 kg

Frocess &
Figure 97: Process Operation "Transformation" example after calculation

To define a process as "Transformation", it must be connected to at least one
input and one output arrow.

Ignore

This process will be ignored during calculation and no flows, neither input nor
output, will be created or changed by this process.

Note that when setting the process operation to "Ignore", the process is
passive, and does not inspect or handle any flows in the adjacent arrows.
This is similar to the behavior of the e!Sankey basic or e!Sankey pro version.

Calculation Example

In the diagram in Figure 98, the overall amount of mixed water should be
calculated based on the known water sources (company well, rainwater
reservoir, public water supply).
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Company well
Water: 20001

=MoFlows= =MNoFlows=

Waste water
treatment

Rainwater reservoir
Water: 1000 1

Water treatment

Cleaning of
production

Publicwater supply system

Figure 98: Water usage example diagram before calculation

For this, the process "Water treatment" is selected and the Process Operation
dialog is opened. The most suitable Process Operation for this calculation is
the "Sum" operation. The entry "Mixed water" is chosen as entry for the
resulting output flow.

After a successful calculation, there is a new flow in the arrow leaving the
process "Water treatment" with the entry "Mixed water" and the correct sum
of 3500 liters (see figure below).

Company well
Water: 2000 |

Mixed water Mixed water
35001 35001

Waste water
treatment

Rainwater reservoir

1
Water: 10001 Water treatment

Cleaning of
praduction

Publicwater supply system

Drinking water: 5001

Figure 99: Water usage example diagram after calculation

In the properties window of the arrow we can see a calculation icon in the LL
column of the flow, indicating that the flow has been created by the
calculation (see figure below).

E B

Fows
Mixed water Mixed water Entryname LL Quantty  Uni
35001 35001 Mixed water m

\Waste water

‘Water treatment treatment

Cleaning of
production
system

Figure 100: Flow properties show calculation as origin for quantity value

Working with Process Operations

After having defined at least one Process Operation in your diagram, you may
want to adjust your diagram, e.g. adding new arrows, flows or updating
values manually or via Excel Live Links. The automatic calculation of flows
only occurs after having selected a Process Operation. If you want to re-
calculate your diagram after having made other changes, select the menu
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item "Start" from the "Calculation" menu. Alternatively, you can use the
keyboard shortcut "F9" at any time.

Calculation | Help

1[E Start Fa 1
||_',} Reset F11 {

Clear Error Messages

o=l

| Process Operations...

List of available 51 Units...

Experimental Features »

Figure 101: Calculation menu items

Calculation Errors

Each time a calculation is performed, a message indicates if the calculation
was successful or not. In case of an unsuccessful calculation, an error
message shows how many processes have calculation errors. An exclamation
mark indicates the affected processes. Moving your mouse over the icon, a
tooltip message will explain in detail where the problem lies and suggests
possible solutions.

In case you want to clear the error indicators from the calculation, you can
use the menu entry "Clear Error Messages" from the "Calculation" menu.
After a new calculation, the error messages and indicators will appear again
if the reasons for the errors have not been fixed.

Balance warnings are not affected by this.

Sankey calc - O >

@ A |Zoom 100% - [Bf[3#|Ed (2 = | e (AN EYEL]

Errors occurred in 5 processes.

e

0.70
Qressurized Air - —
------------ I, h

QEChan.Energﬂ.r

Qightning, IT

2,99

Qra:ess Heat
This process can not be calculated.
Either not encugh flows exist to calculate missing flows (e.g. one inceming flow, but several cutgoing connections),
or the adjacent flows are in contradiction to each other (e.g. incoming and outgoing flows are present, but with different quan
Check the surrounding flows, or define a matching process operation,

- - - 1 I N
Figure 102: Calculation error message example

Using the menu item "Reset" from the "Calculation" menu, you can delete all
flows created by the calculation.
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The menu entry "Process Operation..." will open the process operations dialog
of the selected process. This corresponds to double clicking on the process.

Calculation and Units of Measurement

To achieve correct results which fulfill expectations, flows that are defined in
different units of measurement (e.g. one flow in g and one flow in kg) and
which should be offset against one another, have to be converted by the
calculation beforehand. At the moment the calculation only works with units
of measurement from the International System of Units (SI) and uses the
provided conversion factors. You can see a list of currently supported SI units
(from the International System of Units) using the menu item "List of
available SI units" in the "Calculation" menu.

If you are using units of measurement beyond the supported SI units, you
may be alerted by error messages that the calculation did not succeed. On
the one hand this can mean the calculation is incomplete and not all processes
could be calculated. On the other hand, this can also mean that although
processes have been calculated and flows have been created, the result (the
amount of the calculated flows) is not valid because of missing conversion
factors.

In such cases an error indicator can be found at the affected processes. Please
check if you can use a SI unit instead of the used unit of measurement. You
can either rename the used unit or create and use a new unit of measurement
according to the most suitable SI unit.

User Manual Page 95



e!Sankey 5 ifu Hamburg GmbH

13 Exporting and Printing

Save a Sankey diagram file using the 'Save As' command in the file menu,
An e!Sankey diagram file has the file extension '.sankey'.

Copy to Clipboard: An alternative way to quickly use the Sankey diagram
created in another application is via the Windows Clipboard. It may however
not yield the best results in regard to image quality.

To directly copy a Sankey diagram, select all elements (either by pulling a
frame around it, or by using CTRL-A), then copy it (with CRTL-C or with the
Copy command from the Edit menu). Switch to the other application (Word,
Power Point, etc.) and paste the content of the clipboard.

Export as Graphic File

To create an image file from the Sankey diagram you created in e!Sankey,
choose the 'Export...'! command from the File menu, and select a file type. The
following file types are available: PNG, JPG, GIF, BMP, EMF, PDF, SVG.

Note that the graphics file created is typically limited directly by the network
elements, i.e. does have a narrow 2 pixel white margin around it.

In order to produce high resolution image export files, the following "Choose
Export Quality" dialog will come up. It allows for setting a scaling factor for
the export or determine a custom export size.

Choose Export Quality

CQuality
Scale
() Original (1424 x 737 px)
(® Scale This will export the diagram with

@ zoom factor of 2007 (2:1).
' 2848 x 1474 px

10% 20% 25% 33% 50% 75% 100% 150% 200% 400% 600% 1000%  |24.11x12.48cm (300dpi)
9,49 x 4,91 inch (300dpi)

() Custom

Resolution: 300 ~ | pufinch

Transparent background {only supported for images in png, svg and emf format)

Cancel

Figure 103: Export Quality dialog

It is recommended to select a large zoom factor (e.g. 400%) before exporting
the diagram to a file, and then reduce the size of the image file, in order to
obtain the best quality (e.g. in a printout).

EMF (Enhanced Meta File format) is based on the WMF (Windows Meta File
format) and an image format used in Windows OS for printing purposes.
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PNG typically produces a good quality, especially when setting the scale factor
higher.

PDF format can be used by professional printers to embed in printing jobs.

SVG (Scalable Vector Graphics) can be displayed by web browsers that have
rendering properties for SVG files. SVG files can also be opened and edited in
graphics applications such as Inkscape, Adobe Illustrator or Photoshop CC.
Please refer to the application's user manual on how to import SVG files.

When planning to use the SVG format in a graphics applications
rather than in a browser, make sure to not switch on additional

options for interactive display of data.

Export as SVG Graphic File with Interactivity

The SVG file format export is available in e!Sankey pro and calc
OI versions only.

SVG (Scalable Vector Graphics) can also be displayed by most web browsers
(Chrome, Firefox, Internet Explorer 11, Opera, and Safari) that have
rendering properties for SVG files.

The SVG files may have additional data embedded that can be viewed in the
browser. This interactive viewing of data in the diagram requires that
JavaScript be enabled in the browser.

If you have chosen the SVG file type for export, the 'SVG Export
Configuration' dialog will be prompted. It allows setting the options for
interactivity and tooltips in the exported SVG diagram file when used in a
browser environment.

5VG Export Configuration

Interactivity
[] Highlight flows by clicking diagram elements *
Clickable supplements
Copy supplemert files for passing them on)
(® To same directory
() To subfolder "supplements-Enengy”

[] Enhance zoom/move experence

Tooltips

() Mone
() Defautt (2.g. via web browser)
(®) Smart {requires JavaScript)

Cancel

Figure 104: SVG Export Configuration dialog
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The SVG file can be opened from a local drive or from a URL. The following
interactive actions with the SVG image file are possible in a browser
environment. Note that JavaScript must be enabled in the browser for the
interactive features to work.

Highlight: Select "Highlight Flows by Clicking Diagram Elements" to be able
to focus on arrows or processes with connected arrow in the diagram. By
holding the CTRL key pressed and clicking an arrow you can toggle three
highlighting modes:
e CTRL+1%t click: highlights selected arrow (rest of diagram dimmed)
e CTRL+2"™ click: highlights all arrow that have same flow (rest of
diagram dimmed). In stacked arrows, it highlights the other flows in
the arrow additionally
e CTRL+3™ click: reset, highlight whole diagram again

By holding the STRG key pressed and clicking a process node you can
highlighting the node and adjacent arrows:
e CTRL+1st click: highlights selected process and all connected arrows
on input and output side (rest of diagram dimmed)
e CTRL+2" click: reset, highlight whole diagram again

The highlight & dim effect can in most cases not be printed from
| the browser. It can be saved as image file in the highlight & dim

\{i{ mode though.

Clickable Supplements: A link can be set behind most of the elements of
the Sankey diagram. Select "Clickable Supplements" in the 'SVG Export
Configuration' dialog to allow for clicking on elements in the exported SVG
diagram file and opening the connected media files or URLs.

Note for supplement file type 'File': If you are using locally stored files (PDF,
DOCX, XLSX or .sankey) as supplements rather than web links or files stored
in a cloud service, you must ensure that the supplements defined for the
elements are available locally where the SVG file is used and that file paths
are correct on the target file system. Supplement files are not stored in the
SVG file, only their file path.

To support the passing on of SVG files with their linked files, the option "Copy
supplement files" has been introduced. A copy of each linked file is saved
either to the same folder (option "To same directory") where the .sankey file
resides, or to a subfolder (option "To subfolder"). Clickable links will hence
still work when the SVG file and the associated files are passed on to another
computer.

i The link actions are determined in the properties of the element

before exporting the diagram as SVG. Read in chapters 5 to 7 of
this manual how to set a clickable link for an arrow, process, text
label or graphical element.
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('_\ In the exported SVG diagram file viewed in a browser, clickable
L ;: elements or areas can be identified by hovering the mouse
ti cursor over the elements.

Zoom & Move: Select "Enhance Zoom/Move Experience" in the 'SVG Export
Configuration' dialog to add the possibility to zoom and move in the SVG
diagram file when viewed in the browser.

Tooltips: In the panel 'Tooltips' of the 'SVG Export Configuration' dialog
select whether you wish to have tooltips available in the exported diagram.
These tooltips are shown when in the diagram when viewed in a browser
environment and hovering with the mouse cursor over arrows or processes.
e Arrow Tooltip
The flow quantity with the color tag, name, quantity, and unit is shown
in a tooltip
e Process Tooltip
The input/output balance of the process is shown with a list of flows in
the connected arrows. If there is a balance difference, this will also be
indicated in the last line of the tooltip. For more details on the process
balance see chapter 6

Using the option "None" will disable tooltips in the exported SVG diagram.
The option "Default" uses the default tooltip style of the browser. The option
"Smart" uses styled tooltips but requires JavaScript to be enabled in the
browser.

If the tooltips are too small when you view the SVG file in a
browser (this can happen in particular if you are using the Edge
and Internet Explorer web browser), then please set the scale in
the export quality dialog to 200% or 400%. This will increase
the size of the tooltip font.

D

-
e

&

Should you have used image files in .EMF format in your Sankey
diagram (e.g. as images in the process symbol) then these
images will in some cases not be properly rendered in the
exported SVG file. To circumvent this limitation, please use
images in another graphics format.

D

-
s

&
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Printing

Printing: The diagram can be printed using 'Print...' from the File menu. A
print preview will always be shown. It allows adjusting of the zoom and page
setup.

To make most use of the page area, choose the 'Fit to Page Size' in the zoom
dropdown list.

There is an option for hiding page margins on the printout in the Options
dialog on the Diagram page ("Print Page Margin Marks").

Print Preview O x

S @|L-IK QD> Difw -

-

Page 1 of 2

Figure 105: Print Preview dialog
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14 Further Hints

GUI language:

You can change the language setting of the user interface (GUI) in the
'Options' dialog. Restarting is required for the language change to take effect.
Currently the following languages are supported: English, German, French,
Spanish, Portuguese and Chinese (Simplified).

Version Update:
The 'Version' panel on the start page will show you, if the license is up-to-
date or if an update version has been made available.

This check for updates can be disabled in the 'Options' dialog. If it is disabled,
use 'Check for Updates...' from the Help menu. An internet connection on port
80 is required. If your corporate security policies prohibit this, please check
the announcements on http://www.e-sankey.com/ or in the e!Sankey forum
(bulletin board) to find out, if there is a new version.

Updates within the same version level (e!Sankey 5.x to 5.y) are typically free-
of-charge. We recommend that you install intermediate version updates as
they become available.

Support:
Visit the e!Sankey forum at http://www.e-sankey.com/smf/index.php to read
hints, get support and discuss with other e!Sankey users.

The support e-mail address is support@e-sankey.com
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15SDK and Integration of Sankey Diagrams
General Information

A software development kit (SDK) version of e!Sankey is available. It allows
for automatic updating of Sankey diagrams from a data source, and for
setting up Sankey diagrams using XML files.

The e!Sankey SDK can be used to integrate Sankey diagrams into other
applications (e.g. energy management software, plant control applications,
measurement data databases).

Please contact development@ifu.com should you be interested in a
customized solution. Please inquire about licenses at sales@e-sankey.com
should you be interested in the SDK package.

Handling Key Fields (for SDK)

If you are using your e!Sankey pro desktop version to prepare Sankey
diagrams that are subsequently being used as templates for a solution
developed with the e!Sankey software development kit (SDK), then you
might need to work with key fields.

Keys are the unique IDs that are used to reference elements of a diagram
that are updated with values from an external data source.

The elements that have key fields for unique IDs are
e Flows (for flow quantity) in arrows
e Stocks (stock increase quantity, stock decrease quantity) at processes
e Process labels (process names)
e Text labels

The programmatic addressing of keys is described in the e!Sankey SDK
documentation. However, if your task is to set the keys in a Sankey diagram,
you need to know the following:

The key column is only available (visible) when the option "Show Key Field"
on the 'Extended' page of the options dialog is turned on (see 'Options Dialog'
in chapter 3 of this manual). Turn it on to be able to enter keys.

Keys are strings made up from characters and numbers. They must be unique
in the diagram (i.e. you cannot use the same key for two different elements).
Key names can contain spaces. Keys are case-sensitive, i.e. there is a
difference between lowercase and uppercase caption.

The data source typically provides key/value pairs. Check whether a list of
keys is available from the data source that will later be used to provide the
data for update of the Sankey diagram. Copy the keys from the key/value
pair list provided and type them in the "Key" field for the respective element.

Key Overview: When the option "Show Key Field" is set, a "Keys in Diagram"
window can be called from the Edit menu. This list will give you an overview
which keys have been defined for each element.
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Keys in Diagram *
Element Key Value Lookup Entry
Flaw: Entry 1 0'kg from "Process’to "Process 179 al 0
Flaw: Entry 2 0 kg from "Process’to "Process 17 aZl 0
Flaw: Entry 3 0 kg from "Process’to "Process 17 al7 0
3 Keys
Initizlize Process Keys Copy to Clipboard [] Copy with Blement Information

Figure 106: List of keys in the diagram

Copy the list of keys with their current values to the clipboard using the button
'Copy to Clipboard'. The first two columns are 'key' and 'value'. Following
columns are 'lookup list entry', 'type', 'from process', 'to process', 'flow entry'.

If you want to create your own set of keys rather than using pre-existing keys
from your data source and typing them in by yourself, use 'Initialize Process
Keys'. This will create a key for all process names in the Sankey diagram.
Existing keys will not be overwritten. (Note: this feature is not available for
keys for flows, stocks, and texts).

Key Lookup: If the administrator of the data source can provide a list of
keys, it can be used as a lookup list in your desktop version. This will
immensely help you to select the keys and also avoid mistyping the key
name.

The lookup list must be a CSV file and can be located either on your computer
or anywhere on an accessible network drive. The path to the lookup list CSV
must be set in the options dialog on the 'Extended' page.

The format of the CSV file used for lookup should be as follows: There is one
entry per line. The file has one or two columns. If there are more columns all
columns after column two will be ignored.
e If there is only one column, this has to be a simple list with tag IDs
serving as keys.
e If there are two columns, then the first column should be a name or
description of the element (string), the second should contain the tag
ID. The value in the second column will be used and copied to the "Key"
field.
Several delimiters (e.g. ' or ") are allowed, so are the separators (e.g.
comma, semicolon, pipe). The algorithm will try to determine the delimiter
and separator.
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Since spaces are allowed within the values, the space as
separator should be avoided, unless you have the values in
tj explicit delimiters (e.g. "value").

If a lookup list is available and has been set in the option, then typing some
characters in any of the key fields will automatically bring up a list of hits with
keys (IDs or names) that match. You can then select the correct entry from
the lookup list.

A Bk
Flows
Entryname LL  Guantity it Key Calar

s | o (CRSE
Building_15{ID: G_MS5122C)
Building_15 {ID: FS6&0)
Building_14 (1D Effluert Treatment)
Building_14 (ID: Sensor TRASS648)
Administration Bldg (ID: 5_MS5620)

Figure 107: Using lookup lists to enter keys

The entered characters can be either in the key ID itself or in a description or
real name of an equipment or machine the key references.

If you don't wish to use a lookup list, or if no lookup list is configured you can
always type the key directly into the key field.

e!Sankey - show the flow / Umberto - know the flow

The software e!Sankey for the visualization of material and energy flows is a
side product of the development of the material and energy flow modeling
software Umberto. While e!Sankey requires all flows to be known and simply
displays these flows in a graphically appealing diagram, it's bigger brother
'Umberto’' is a fully fledged modeling tool for material and energy flows.

It is used to determine material and energy flows in a process system using
process specifications and powerful calculation algorithms. It also allows
calculating the costs associated with material and energy flows in the
production system, and the environmental impacts. Sankey diagrams are an
alternative display option for the modeling results.

Read more about Umberto at http://www.umberto.de
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