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DIALux Version 4.7

DIALux Version 4.7
The Software Standard for

Calculating Lighting Layouts

Function Overview

Welcome to DIALux 4.7

This manual is intended to assist you to work fast and
effectively with DIALux. If you have experience with
Windows applications, getting started in DIALux will
present no problem. DIAL regularly offer courses where
the professional use of DIALux can be learned.
Information regarding the course dates and contents are
available under www.dialux.com and www.dial.de or
+49 (0) 2351 1064 360.

Latest information and updates are also available on our
homepage.

In the following you will find a short description of the
functions available in DIALux.

DIALux offers a number of textures that you are free to use for your

lighting layouts. The following companies provided those textures:

o Texturenliste SuperFinish — Immobiliendarstellungen, Jochen
Schroeder/ www.immobiliendarstellung.de

e Arroway Texturen/ www.arroway.de

o UIf Theis/ www.ulf-theis.de

o Texturenland (Konstantin Gross)/ www.texturenland.de

o Noctua Graphics (Herbert Fahrnholz)/ www.noctua-graphics.de

e Thermopal/ www.thermopal.de

o Rathscheck Schiefer und Dachsysteme KG/ www.rathscheck.de

They offer many more textures. Check their websites for further
textures.

© DIAL GmbH, Ludenscheid page 3


http://www.dial.de/�
http://www.immobiliendarstellung.de/�
http://www.arroway.de/�
http://www.ulf-theis.de/�
http://www.texturenland.de/�
http://www.noctua-graphics.de/�
http://www.thermopal.de/�
http://www.rathscheck.de/�

DIALux Version 4.7

Contents
(070] 0] (=] 01 KSR 4
New functions in DIALux Version 4.7 ..........ccccceeeeeen. 10
New features and improvements .............ceeeeeeeeeeee. 10
Changes in existing functionality...........ccccceevveeeeeen. 10
Installation ... 12
Installation after Internet Download......................... 12
Installation from CD.........oocuvviiiiiiieieiiiieeee e 13
ONliNE MENU ....cooovviiiiiiiiiiiiiii e 14
ONline Update .........c.cvvviiiiieeeiiiiiieeeeee e 14
Manage Newsletter subscription...........ccccevvvvvveeeen. 14
Wishes and Feedback / Send problem report............ 14
Install Luminaire Data.............cccoeeeeeeeeeiee e, 15
AboUt PlugINS ..o, 15
Online update of luminaire catalogues..................... 15
About Online Catalogues............ccevvviieeieeeeeniiiiee 16
Lamp PIUGINS ... 16
DIALUX dir€CLOMES ..ooeeeeeeeeeeeeeeeeeee e 17
Background information............ccccceeevvvvviiviiiinennne, 17
Furniture, textures, my database..........cccccccceeeereennnn. 17
WiINAOWS ViSTA .....uuniiiii e 17
Projects and raytracing fileS..........ccccvvvvvevvievieereennnee. 17
WINAOWS VISTA .....euiiiiiiiii e 17
Program files, SUPPOIt.........ccvviiiiieeeiiiiiiiiieee e 18
Windows 2000, XP, VISta .........coovuvrrieeeeeeeiiiiiiiiieeeeennn 18
Common used program files (DIALux, Plugins).......... 18
Windows 2000, XP, Vista .......ccoovvviiiiiieiiieeieeeeeeeeaa, 18
DIALUX Light....ccoooe 19
Working with Wizards.........cccccoooiiiiiiiiieee 25
The DIALux User Interface ..........ueeveeeeveeeieveeeeeieeeieeneenn, 34
The Project manager..........ccceeevieeeeieeeeiiiiie e eee e 38
The Luminaire Selection............cccooe e, 39
The User Database...........cceeeeeeiiiiiiiiiiiiieee e 40
Insert Luminaire Files into DIALUX..........ccovevveeieennennn. 40
(1= 10 o] o I o] (0T | SR 41
The FUrNiture Tree ......ooevveeeeeeee e 44
The Colours Tree (since version 4.3, formerly Texture
LIS F PP PPPPP PP 44
The QULPUL Tree ..o, 46
The GUIE.....co o, a7
THE INSPECTON ....veiiiiee et 48
EdIt MOE......co i 50
Optimise Personal Settings .........ccevvveeevervieeieeiieeeeeeeneen. 54
General OPLIONS .......eevvieeiiiiiiiiiieee e 54
Direct3D as an alternative to OpenGL ...................... 56
Create a NEW Project.........ccoevvvvevieiiiiiiieeiieeeieeeeeeeeeeee 60
OpeN @ NEW PrOJECT ......uuuuueeeiiriiiiireiiiiiiiiiineineianenanes 61
Project information in the file open dialog ............... 62
EIt ROOMS. ..o 63
Edit ROOM GEOMELIY ....covvvvveevieeeeeeeeeeeeeeeeeeeeeeeeeeeee 63
Edit ROOM Data ........cevviiiiiiiiiiiiiiiiieeieeeeeeeeeeeeeeeeeeeee 64
An easy method for determining maintenance factor

© DIAL GmbH, Ludenscheid page 4



DIALux Version 4.7

Extended method for determining maintenance factor

............................................................................... 67
Modify Properties of Individual Walls ....................... 75
Insert Room Elements...........cccoeeiieiii e 77
Modify a Room with Room Elements ....................... 77
Vaultand halfvault ................... 80
Insert via Property Page.........ccccvvveeeininiiiiiieeee e 80
Insert Furniture...........c 81
INSert FUMNItUre ........ooovviiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeee 81
Insert via Property Page.......ccccevvevvveveeeeievieeeiieeeeeeeen, 81
Create FUMMITUIe .........eeeiieiiiieieieeeeeeeeeeeeeeeeeeeee e 81
Import Furniture and 3D model Files ..........ccccveeee.... 84
EXtrusion VOIUMES ........coooiiiiiiiiiiiee e 85
Glass ODJECTS.......cccevviiiii e 86
Subtraction of OBJECTS ........ccovviiiiiiiiiiiiee e 87
Selecting Single SUrfaces.........cccceeeeeieeciiininnninninnns 88
Windows and DOOIS ......c.ooeeeeeiiiiiiiiieeeeeeeeeeeeee 89
Decoration ODJECTS .......covvviiiiiiiiiiieee e 89
Insert Decoration ObJectsS..........cccvvvvveevvieieeeieeeieeene, 90
Calculate with Decoration Objects ..........coevveeveeenen.. 91
INSEIT TEXTUIES ...ttt 92
Insert via Drag & Drop .....cceeveeevvvieeiiiiiiiee e, 92
Edit Placed TEXIUIES .......euveeeeeeiieiiieeeeeeeeeeeeeeeeeeeeeeeee 92
Delete TEXTUIES.....uueeieieeeeiiiiiiiiee e et 93
Import Textures into the Texture Tree .........ccccevvee. 93
Edit Room Geometry with DWG or DXF-File............. 94
Material dialogue for surfaces ..........cccccceeeiiciiinnrnnnnnnns 95
(070 [ 11 | SO PP 95
Reflection (RNO) ........evvviiiiiiiiiiiiieeeiieee e 95
TrANSPAIENCY ...iieiiiieeeeiir et ees 95
Calculation of transparency ..........ccccceeeeeeeeeeeeeeeeennee. 96
ROUGNNESS ...t 96
Mirror ffeCt.........eeeeeiieiiii e 96
Material.........ooovvviiiiiiiiiiii e 96
RAYLraCe PreVIEW ..........ccooviiiiiiiiiiieieeesiiiiineeeeee e 96
Duplicate (Copy Rooms/Scenes/Streets) ..........cccvvvennn.. 99
Duplicate an Existing ROOM...........ccoovvvviiiiiiiiniinnnnn.. 99
Insert and Edit Luminaires and Luminaire Arrangements
................................................................................. 100
Online CatalOgUES ...........uuuveuueimeeiiiiieeiiniiinnieeeeennees 101
Individual LUMINAITES ........cvvveiiieeeeiiiiiiiiieeee e 101
AlIgNINg LUMINAIIES .....ccoveeviiiiiei e eeeeeeeiiiisn e e e eeeeens 104
Inserting Luminaire Fields...........ccccccviiiiiiinennennnnns 106
Inserting Luminaire LiNesS.........ccccevvvvvieeiiieeeeeeeee. 110
Aligning Lights.........ooooiiiiii, 112
Inserting Luminaire Circles ..........cccccvviiiiiinieeeennnnns 112
Separating Luminaire Arrangements ...................... 113
Floodlighting .........eeeeiiiiiiiiiiiiieiiieeiieieeeeeeeeees 113
Inserting floodlight illumination ..............cccccoeeenes 113
Arranging floodlighting .........cccoooiiiriiiiii 115
(o Tox= 1 I o To ][ o1 <SR 115
Modify the position of a Luminaire ........................ 117
Luminaires with articulated joints...........ccccccceeenn..e. 118
Luminaires with several articulated joints ............... 119

© DIAL GmbH, Ludenscheid page 5



DIALux Version 4.7

Unrestricted lighting arrangements..............cc.c...... 119
Aligning luminaire arrangements...................ceeenn. 121
Calculation of luminaire geometry included ........... 122
Numination Strategies ............eeeeeeriiiriirrieiieee e 123
Insertion of luminaries with “direct planar lighting”
............................................................................. 123
Insertion of luminaries with “vertical planar lighting”
............................................................................. 126
Coloured light........coooiiiiiii 129
Background information................cccccccevvieninnn, 129
Lamp spectrum / Light colours ............ccceevvvvnnnen. 130
(0701 (010 g {11 =] £ J PR STPRRRRN 135
Coaction of spectral distribution of the light source
and colour filter .............ueiiiiiiiiiiiiiiiiiiiiiieeaes 136
Light colours in the ray tracing.............cccvvvveeeeennns 137
White Dalance .........ccooiiiiiiiiiieieeeeee e 137
Light Scenes and Control Groups ..........cooeeeeeeeeeeeeennn. 139
Definition .......ccoovvvvviii 139
R To [T =] 01T ] (N 139
Generate a project with light scenes and control
OFOUPS ettt ettt et e e e s 139
Modify light scenes and control groups.................. 146
Export of light SCeNes..........uuveeeeiieiiiiiiiieiieeeeeeeeeeee 148
Emergency lighting...................co . 149
GlODAl ... 149
Escape route lighting ............eeeeeveeviiiiiiiiiiiiiiiiiiiinnns 151
Open area lighting (anti panic)............cccccvvvvvvinnnnn. 153
High risk task area lighting..........cccccceeeiiiieiiriennnnnnn, 156
Luminaires with emergency lights ................ccc.o..... 156
Emergency lighting data sheet............cccccvvvvviinnnns 157
Daylight calculation in DIALUX .........cooeeeeiiiiiieien. 158
BASICS 1oiiiiiiiiiieii et 158
SKy types in DIALUX......ooiieeeieiieeieecc e 158
LIgNT SCENES ..ttt 159
Daylight calculation ............ccceeeeeeiiiiiiiiiiiees 160
ODSEIUCTION ... 162
Sun and shadow visualisation .............ccccccceveeeennnes 163
Settings in the calculation dialogue..............cc.uuue. 163
Working in the 3D VIEW ......ccvvciiiiiieiireeccii e, 165
Setup the 3D VIeW. ..o 165
Check Calculation Values in the 3D View............... 166
SAVE 3D VIBW ....euiiiiiiiiiiiiiiiiiiiiiiiiitineeeeeeeeeeeeeeee 167
Presentation of false colour rendering.................... 169
Working in Various VIEWS. ......cccoeeeeeeiiiieiieiiieeieee e, 170
SaVve 3D CAD VIBWS .....uuueieueinniiineineiineiinneennennneennees 171
Wireframe Model ..., 173
Editing Inserted ObjectS.......cccoveveviiiiiiiciii e, 174
Moving ODJECES ...covveieiieiiieiee 174
Moving and Rotating Objects without Pick Grid.....175
Scale Or rotate ..............eeveeeiiumiieiiiiiiiiiiiiiieeieeeieeneees 176
Rotating ODjJECES .........uvuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiieieees 177
o1 0 To [ O] o] 1101 v 177
Combining and Saving ObjectS ...........cccevevvveeennnn. 178
Moving the Coordinate Origin of an Object............ 178

© DIAL GmbH, Ludenscheid page 6



DIALux Version 4.7

Resetting the rotation of the origin..............c......... 179
Editing Object SUrfaces.........cccvvvvvvvivvviiiinniiniiiniinn, 180
Arrangement aids........oooooeeiiee i 182
Measurement of distances...........cccceeveeveeeeeeeeneenn. 182
Working with the snap grid ................c.ooee oo, 183
Automatic help liNes........cooooiiiiiiis 183
Helping areas defined in the ruler .......................... 184
Working with help lines.........ccccoooveviiiiiiiiiin e, 185
Simple help liNeS..........uuiiees 186
POlY help lINES.....uvviiieiiiiiiiiiiiiiiieievvivevveeveevveeeveeaaees 187
Spline help liNe .......veeiiii e, 188
Circular help liNe...........euvveviiiiiiiiiiiiieiieeeieeiiiiees 189
Help grids.......cccovvviviiii 190
Copy and paste with CTRL+C, CTRL+V and CTRL+H
............................................................................. 192
Copy AloNg @ LiNe ......vvvvieiiiiiiieeiieeieeeeeeeveeeeeee e 192
Align and distribute ..............coco 193
Centre objects in the ro0M .............eevvvvvviieiienneninnn. 194
Calculation Surfaces and other Calculation Objects ... 195
Calculation SUrfaces ............eeveeeeeeeveeemeeneiiniiennennnens 195
Calculation surfaces for different types of illuminance
............................................................................. 196
Penetration................eeeeeeeeeueeeieeiiieiieeeeeeeeeeeeeeeeeeeee 196
TASK ATAS ...t 197
Calculation grids.........ccccoveeeeriiieiiiiii e, 197
=0 111 T PRSP 199
K3 o7 1] o R 201
Merging calculation grids..........cccccccveeeiieeeeveeeiinnnnn, 202
Calculation points in calculation grids .................... 202
Measuring grids.........ccccccvvvviiiiii 204
LOF (o101 F>1 4o o ISR 205
€] =T [T o | R 206
Display SettingsS........ccoovvviviiiiiiiiiiee 207
Real time calculation..................eeveevieeeiieiiiiiiniinnnnns 207
ISOIINES .oeeeeeeeeeeeeee e 209
Calculation POINTS .........euveiviiiiiiiiiiiiieiiieiiieiiieneieenees 210
UGR Calculation ... 211
Insert UGR Calculation Point and UGR Calculation
ATBA .. 211
Adjust Viewing Direction of UGR Observer and UGR
ATBA ..o 212
Exterior LIghting ........ccoovvviiiiiii e, 213
EXLErIOr SCENES ..vvvvvvieiiiiiiieiiieeieeeeeeeeeeeeeeeeeeeeeeeeeeeees 213
Ground EIEmMEeNtS........cceviiiiiiiiiiiiiiiee e 214
Floodlight lllumination .................eeeeeeiieeiieeiieenennee. 215
Lighting Design according to prEN12464 Part 2 /
ENBOO5-2. ...t 216
Glare RAtiNg ...........uvvveeeuiiiiiiiiiieieiiiieenienneneneeeneennees 216
Obtrusive Light / ULR Calculation ............cccccvvvennnes 217
Obtrusive Light / Luminous Intensity Calculation Point
............................................................................. 218
Street Valuation Fields in Exterior Scenes ................... 219
Road lighting.......ccooooevviiiiiii e, 221
Standard StreetS ........ccoccveueimueiieiiiriiriiii 221

© DIAL GmbH, Ludenscheid page 7



DIALux Version 4.7

Quick Street Planning Wizard............cccccevvviininnnen. 222
Wizard Optimised Street Light Arrangement........... 227
Street Planning without Wizard .............ccccccvvveeenees 229
llumination Conditions Wizard...............ccccevveeenn. 230
Numination Class Wizard...........cccccooviiiiiiiiiennennnnns 239
Importing R-tables ... 244
Street IuMINAtioN .........ccccvvevieeiiiiiiiiiiiieinens 245
Luminance Calculation according to DIN 5044....... 251
SPOItS COMPIEXES ..oovveeeiieiiiiiiiiiieeee e 253
Inserting a sports complex .........cccccevvvvvvviiieinennnnnn, 253
Editing a sports complex........cccvveeviieeeeieeeeiiceee e, 254
Initial calculation grids ...........ooevvvvviiiiiiiiieee 255
POlE POSITIONS ....vvvvvviiviiiiiieiiiiiiiveieivrervrevereeeeeeneeaanes 256
TV CBMEIAS....cooiiiiiii et 256
OULPULS ...t 257
Global Output SettingsS.........cvvvvvvvvviiiiiiiiiiiiiieeeeee 259
User Data and Project Data..........c.ccevevvveeveeeneennenn.. 259
Global Settings ........cvvvviieiiiiiiiiiieeeee e 260
OULPUL ... 261
Viewing Calculation Results .............cccoeeeeeeeieen. 261
Limit Result QUEPUL........ccooviiiiiiiiiiiie e 262
OULPUL SEtLINGS .ceevvveiie e 263
New Output in DIALUX......ccoeriiiiiieiiieeeeeeeeeeeeee 264
Luminaire Data Sheet............cccvvveeeiiiiiiiiiiiiieeeees 265
Luminance Diagram.........ccoeevvveviiiiiiee e 265
Tabular Presentation of Photometric Data of
LUMINGITES ..ot 266
Tabular Presentation of Exterior Scenes.................. 266
Creating User-Defined Standard Output ................ 267
Save Output as PDF-File ........cccccevuvrvmnvinnninniiiniinnnns 268
Export Output Graphics, tables, text and graphic ...269
DWG and DXF Import and EXport..........ccccceeeeeennnnnee. 271
DWG / DXF-IMPOrt c.ccoovvvviiiiiiiiiiiiiieeee 271
Basic DWG / DXF Settings and Layer Selection ....... 271
Edit a Room based on the DWG / DXF-Ground Plan
............................................................................. 272
Working with the DWG / DXF Background in the 3D
VIBW ..ottt 273
DWG / DXF-EXPOIt...ccceeeeiiiiiiiiiiiiee e eeiiiiieeee e 274
STRINterface .....oooovvveveiiiii 280
Energy Performance of Buildings................................ 281
Background information ............cccccceeeeiieeeneeieniinnnn, 281
Why energy evaluation in DIALUX?...........ccccoeeeunnnee 281
Structure of an energy evaluation project............... 283
Energy evaluation rooms with and without links to
DIALUX FOOMS ...ttt ettt 287
Working on parameters.......cccoovveeevevevviiiiinneeeneeennns 290
Calculation and results..............eeeeeeeeeeeeeeeeeeeeeeennnnns 293
Documentation of energy evaluation results .......... 295
Making videos in DIALUX ........uvuieeieeeeiieeiiiiiiineeeeeeeeenns 298
RAYLIIACET ... 302
Background.............ccccviiii 302
POV-Ray Settings within DIALUX...........ccccevvvvnunnnnnn. 302
Photo Realistic Images with Raytracing................... 302

© DIAL GmbH, Ludenscheid page 8



DIALux Version 4.7

BaSIC SELiNGS.......vvvieeiieeeiiiiiiiieie e 302
Quick preferenCes.......coooveeeeeeeieeicecc e 303
Image preferences.........cccccvvivviiii 305
Indirect calculation............ccccevvvviviiiii 305
Brightness preferences..........ccccccvvvvviiiiiiie . 307
Raytracing-Options for Surfaces..........cccccvvvvvveennnes 308
3-D Standard View for RaytraCing .............cccuvvveeen. 309
Starting POV-RaY ......cooviiiiiiiiieciin e 309
Manipulation of the POV file and editing in POV-Ray
............................................................................. 311
Start of the adapted POV-Ray Version.................... 311
SMOOhING €dgES. .......uuuuiiiiiiiiiiiiiiiiiiiiiiiiiees 311
PICTUNE ratio . ...ccooeiiiiiieeee e 312
CAMEIE .o 314
ANIMALIoON ..o 316
Animation with Keyframes ..........cccccooviiiiiiiiiiiiiiiiinn, 316
Translation animation ...............cooeeeei i 319
070 [ 11 | (O RPN 321
Further functions of POV-Ray...........cccccvvvvvvninnnnnnns 321
List Of fiQUIeS «.ooeeeeeeeeeeeee 328
INAEX e 339
Appendix A Keyboard Short Cuts........ccccceeeeeevvenenne. 342

© DIAL GmbH, Ludenscheid page 9



DIALux Version 4.7

New functions in DIALux Version 4.7

The DIALux version 4.7 has the following new features:

New features and improvements

Calculation of transparency

Since DIALux 4.7 the calculation of transparent
objects is available. Therefore the feature “glass
plate” has been established. By using a glass plate
you are able to calculate scenes correctly which
weren’t calculable in previous DIALux versions — e.g.
you will get results for light which falls through a
(semi-)transparent room-divider. As a matter of fact
you can use the newly integrated feature with the
common standard elements and/or imported models
as well. Please be informed that the calculation does
not include the effect of light refraction! Within
DIALux 3D standard view transparency is not visible.

Quick preview of transparency and reflection
Transparency and reflection has been usable in our
previous DIALux versions with Raytracer Pov-Ray,
which comes amongst others with DIALux. Since
DIALux 4.7 you are able to generate pictures with
effects of transparency and reflection directly in
DIALux. To achieve impressive results it only takes a
minimal amount of time and effort from now on.

Online update of manufacturers information
DIALux is capable to update luminaire catalogues
directly from the internet — the same procedure as
with online catalogues. By right-clicking onto
“DIALux luminaire catalogues™ or ““Not installed
catalogues”, within the luminaire selection, DIALux
downloads the latest information available.

Changes in existing functionality

DWG-/DXF Export

Additionally to the already available features in
DIALux (writing into DWG and DXF files) version 4.7
is capable to export the results of calculation grids
and calculation points as well.

Direct calculation

Calculation grids allow you to get calculation results
in real time directly into the CAD — without
considering reflections. Newly integrated in DIALux
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4.7 is the output of constancy (E.in / Emedium and
Emin / Emay) @lso directly into the CAD.

¢ Output for radial and uneven distanced
calculation grids
Particularly projects of great size need a clear
illustration of calculation outputs - DIALux 4.7 meets
this demand especially for radial and uneven
distanced calculation grids.

e New standards for street lighting
The list of street lighting classes for calculation grids
in DIALux has been extended by Danish classes (L1 —
L7, LE2 — 5 and E1 - E3) and South African classes
(Ala — A4f).

¢ Arrow of flood light arrangement

In previous DIALux versions the illumination points of
a flood light arrangement was modified in height if
the beam angle has been changed. Since DIALux 4.7
the beam point is lowered to the ground space (z=0)
at all times. The arrow of a flood light arrangement
maintains his length if the ground cannot be hit. The
maximum length of an arrow is 999m.

e Various translations
At various passages the translation of DIALux manual
has been reworked.

e Various bug fixes
Due to the strong participation of our users in the
DIALux-Forum (www.dialux.com) different smaller
bugs in DIALux could have been fixed. Thank you!
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Installation

The installation of DIALux is easy to do. Please close all
other application programmes before installing DIALux.

Installation after Internet Download

After you have downloaded the DIALux Setup (version
no.).exe from our homepage (www.DIAL.de or
www.dialux.com) on your hard-disk, you can start this
file by one double-click with the right mouse button.
Afterwards you can follow the simple instructions on the
screen. The installation program of DIALux may require
you to install a newer version of the Microsoft Internet
Explorer. Version 5.5 or higher is needed; this can be
downloaded from www.microsoft.com. The setup
checks automatically which components are needed for
your computer and automatically downloads them.

_ DIALux Setup x|

Downloading features.
Please wait...

Pleaze wait while downloading selected features on your system.

Calculating download size: 39.9 MB

LCancel

Fig. 1 DIALux Setup

The setup enables you to install only those components
you really need. Missing components can be added easily
later by starting the setup again.
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& DIAL ux Setup

Select Packages

Program Features:

Flease select the program features that you want to install.

X

Furnitures

= T extures
Indoor
Outdaor

= |:| Languages
[] Caech
[ Darish
[] Gemnan
English [GB]
[] English [U5)

A | Languages you can choose for GUI and
Lt

Total space required: 299.1 MB

< Back l I Mest > l [ LCancel

Fig. 2 Selection of the components to be installed

Installation from CD

If you want to install DIALux from our CD, insert the
DIALux CD and automatically a welcome screen starts.
You can then click on install DIALux. If the installation
program finds that your Microsoft Internet Explorer is
later than version 5.5, you will be requested to install a

newer version.

DIAL

DIALux

Fig. 3 DIALux CD browser
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Online Menu

Online Update

In DIALux you will find a new menu named ““Online”.
e it Yo OO fmi  Lumnerefdecon Qumt s [Ogine |2

Ldodid b d bl bcsig 0 ]} iy 4~
Bl R E] . Eli o ffE o
; T . e —— _ILI-: Haniage newsie Tl sbsaobon. .,

Wishes and feedback
S pralem FETeY

Linare  Peations.  Mountng height | Rstators 1 P |- s
B

Fig. 4 DIALux online menu

In that new menu there are several useful features listed
to contact DIAL. After selecting “Online Update...”
DIALux automatically checks for newer versions of the
software and for new online Plugins.

Manage Newsletter subscription

Here you can enter your email address to subscribe (or
unsubscribe) to the regular DIALux newsletter. It informs
you about new versions and possibilities of DIALux. It is
sent out every 6 to 8 weeks.

Wishes and Feedback / Send problem report

Maybe during working with DIALux you consider that an
important feature is missing. Click on “wishes and
feedback” and tell us what you need.

If a problem or even a crash occurs while using DIALuX,
click on the ““Online”” menu and “Send problem report™.
This will send an email to us that help us to solve the
problem and helps you to get a more stable version.
After a crash, this dialog opens automatically.
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Install Luminaire Data

About Plugins

DIALux is always delivered without luminaire data. The
so-called Pluglns with the luminaire data of the
manufacturers are directly available from our project
partners. You can download the Plugins either from the
respective homepage of our project partners or you can
request a CD with the luminaire data. You will find the
appropriate links for our project partners alternatively
there are telephone numbers and contact addresses on
our homepage www.DIAL.de under Data Pluglns or you
can click in the luminaire tree of DIALux on a not
installed manufacturer. Afterwards a window opens,
which displays the links of the corresponding
manufacturers and contact addresses (see page 39).

After you have downloaded a Plugin, close DIALux first
before starting the Plugin by one double-click. Then an
installation program activates and you can follow the
instructions on the screen. After completion of
installation you can restart DIALux and in the luminaire
tree a new Plugln is now displayed (see page 39). You
can activate the Plugin by one double-click from DIALux.

If you want to install a Plugin from a manufacturers CD,
close DIALux before proceeding if it is open, then just
insert the CD. Under normal conditions automatically a
start window opens and you can follow the instructions.
If no start window opens, please start the Windows
Explorer and select the directory of the Plugin of the CD.
One double-click on the Plugin opens it and you can
follow the simple installation instructions.

Online update of luminaire catalogues

The list of manufacturers which offer luminaire
catalogues for DIALux changes constantly. Since DIALux
4.7 you can update the list of Plugins easily online
without the need to install the latest version of DIALux.
To proceed with an online update please choose
“Luminaire Selection” from the project manager and
select either “DIALux Luminaire Catalogues™ or “Not
Installed Catalogs™ by clicking right onto them.
Afterwards please choose ““Refresh list” from the
opening context menu. DIALux asks you thereupon if
you agree to connect with the internet. By choosing
“Yes” the data on your PC will be updated following.
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Fig. 5 Online update of luminaire catalogues

About Online Catalogues

DIALux offers the possibility to use online catalogues.
Online catalogues have the advantage that you can
insert in each case the luminaires, which you need
straight into the DIALux project, without installing a
complete Plugin on the PC. Working with online
catalogues is described fully on page 101.

Lamp Plugins

DIALux includes a lamp Plugin interface. After selecting a
luminaire from the luminaire catalogue, you can select
the correct lamp for this fitting. Luminaire Plugins only
offer standard equipment data for the luminaires. The
numerous variations of the same lamp type makes it
absolutely necessary to select the exact lamp type which
will be used in the installation. Some of the luminaire
Plugins directly offers the possibility to select the correct
lamps from a lamp Plugin for the desired luminaire. If
this feature is not (yet) integrated in the luminaire Plugin,
the lamp Plugin can be started directly from DIALux.
Lamp Plugins have to be installed by the user like the
luminaire Plugins. DIALux offers for both lamp and
luminaire Plugins some demonstration data in the user
database and in the DIALux Demo Lamp database.
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DIALux directories

Background information

Microsoft has more and more strictly separated the user
and the administrator privileges in Windows Vista and
XP. So misuse of the computer by unauthorized persons
or by malware was complicated. On the other hand
users, administrators and manufacturer of software are
more and more forced to follow the guidelines of the
operating system strictly. To make sure that also users
with restricted privileges can use DIALux with all its
features it was necessary to change some directories
used by DIALuX.

Furniture, textures, my database

These directories are now placed in the “application data
common folder”. This standard directory can be changed
by the administrator. The following examples are
standard settings after a windows installation.

Windows XP, Windows 2000

C:\documents and settings\All

Users\application data\DIALux

e Drive is the system drive (standard: C:)

e subdirectory ,,documents and settings* is localized,
(Standard: ,,Documents and Settings*)

¢ subdirectory application data is localised and hidden
(Standard: ,,Application Data*)

Windows Vista

C:\ProgramData\DIALux

e Drive is the systemdrive (standard: C:)

e subdirectory ,,ProgrammData“ is hidden

Projects and raytracing files

Since DIALux 4.4 the DIALux project files and the
raytracing files are stored in the “my documents” folder.
This was necessary to make sure, that users with
restricted privileges can load and save files.

Windows XP, Windows 2000

C:\documents and settings\’user name”” \my

documents\DIALux

o Drive is the system drive (standard: C:)

e subdirectory ,,my documents “ is localized,
(Standard: ,,my documents*)

Windows Vista

C:\User\’user name”’\documents\DIALux
e Drive is the systemdrive (standard: C:)
e subdirectory ,,user* is localized
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e subdirectory ,,documents* is localized

Program files, support

The DIALux directory is placed in the “Program files”
folder. This standard directory can be changed by the
administrator. The following examples are standard
settings after a windows installation.

Windows 2000, XP, Vista

C:\Program files\DIALux

o Drive is the systemdrive (standard: C:)

e subdirectory ,,program files* is localized

Common used program files (DIALux, Plugins)

The DIALux directory is placed in the “Program files”
folder. This standard directory can be changed by the
administrator. The following examples are standard
settings after a windows installation.

Windows 2000, XP, Vista

C:\program files\common files\DIALux

e Drive is the systemdrive (standard: C:)

o subdirectory ,,program files* is localized
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DIALux Light

DIALux Light Wizard has been available since DIALux
version 3.1. With the help of this wizard it is possible to
complete lighting designs quickly and simply. This means
that infrequent users of DIALux can readily use the
program without having to train themselves fully in using
the software.

After the installation you will find the DIALux Light
Wizard on your desktop near the ""normal’* DIALux icon.
You can start the wizard by one double-click. If you have
already started DIALux, you will find the DIALux Light
wizard in the menu File > Wizards.

Wizard Selection il x|

The following wizards are available:
q a >
o
W D4 Irnipart Field &rrangements  Line Arangements

-y -y - v
S PR "'U
Quick Plannhing Prafessional Quick Arched room L-Shaped Room
Flarning
&
= WV .
Polygonal Room Rectangular Room  Quick Street Planning

Thiz wizard guides you through an entire simple planning.

Mest > I Cancel

Fig. 6 DIALux Light Wizard — DIALux Light icon

After starting DIALux Light you are welcomed by a
startup window. In this window the next steps that
follow are explained. To move to the next window click
on Next.

il
Walcoma To DAL Light Wirard,
yeur 1ol Ted simplo Yol comploto planning of standard projocts

T i By R i PR BT [ e e

by bl e BE we g

Fig. 7 DIALux Light Wizard — Start
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In the window Project Information you enter your data
and the data of your customer. Both will appear later on
the printout. After completing the data entry, please
click on Next.
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Fig. 8 DIALux Light Wizard — Project information

In the window Data Input you specify the room
geometry on the left hand side. By default DIALux Light
produces a rectangular room. If you check the box Use L-
Shaped Room, DIALux Light shows a L-shaped room.
Enter the relevant dimensions with regard to the room
figure drawing. You can change on the left hand side
the reflectance of the ceiling, walls and floor. The wall
reflectance selected applies to all the walls.
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Fig. 9 DIALux Light Wizard — Data Input

One click on Databases starts a manufacturer Plugin. In
the Plugin you can select the luminaire which you want
to use and then click on Apply or Use. Then close the
Plugin. Now DIALux Light shows you the selected
luminaire on the right above. (By default the last used
luminaire is always displayed.) After completing the data
entry, please click on Next.
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Fig. 10 DIALux Light Wizard — Launch a Plugin
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Fig. 11 DIALux Light Wizard — User Database

In the window Calculation and Results DIALux Light
calculates the number of luminaires by the efficiency
method that you need to achieve the desired
illuminance. You can enter the desired illuminance in the
field Planned Em. The luminaires, which are outside the
room, are not considered by DIALux Light in the
calculation. By using the entry Horizontal arrangement or
Vertical arrangement you can specify the distances of the
luminaires to each other and from the wall. After you
have inserted all values correctly, click on Calculate and
DIALux Light will start the calculation.
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Fig. 12 DIALux Light Wizard — Calculation

Afterwards DIALux Light displays the results in a figure of
isolux lines and a table for the work plane.
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Fig. 13 DIALux Light Wizard — Calculated Result

In the Result Output window you have several choices;
you can print the results or save them in electronic
format as a pdf file. So click the appropriate button. By
using the check boxes next to the printout symbols you
can affect which outputs are actually printed out. By
default all outputs are activated. If you would like to
provide for example only a short overview, activate only
the summary. If you would like to present the results to
your customer, you may wish to activate all outputs.
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Fig. 14 DIALux Light Wizard — Result Output
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Fig. 15 DIALux Light Wizard — Output

At the end of the DIALux Light Wizard a dialogue is
displayed. After you have completed DIALux Light, the
calculated result is displayed as 3D rendering in DIALuX.
Here you have the option to save your calculation results
under the menu File - Save.
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Fig. 16 DIALux Light Wizard — End
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Working with Wizards

If you are using DIALux for the first time and you do not
have much experience with CAD programs, we
recommend that you create your first projects with the
help of our wizards.

Experienced users can skip this chapter.
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Fig. 17 DIALux Startup Dialogue

After the installation DIALux always starts with a
Welcome window. In this window you can click with the
left mouse button on DIALux Wizards. If you do not see
this Welcome dialogue any more, you will find the
wizards in the menu File > Wizards.

‘| Eile | Edit ‘“iew CAD Paste Lur
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Export 3

PagelPrinter Setup...

Print Preview, ..

W e
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Sektings 3

Last Projects Opened  »

Exit

Fig. 18 Launch DIALux Wizard
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A worked example using the wizard follows for a L-
shaped room with a luminaire arrangement to provide

500 Ix on the work plane.
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Fig. 19 Working with Wizards — Start

Click on the Quick Planning Wizard and then the
following steps will be executed. Confirm each of your

steps by clicking on Next.
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Fig. 20 Working with Wizards — Room Name, Room Form, Room Alignment

Enter the name of the room, select L-shaped room and
afterwards define the orientation.

Quick Planning Wizard i x|
Room Dimensions
Here you specify the room size. 4’ .l"

‘What iz the room's dimengions?

a IW m Dirawing: Preview:
b IW m
i |3. oaa m
d: IW m

How high iz the room?

Height:  |2.800 m

< Back

Fig. 21 Working with Wizards — Room Dimensions

Specify the Room’s Dimension and the Room Height.
Which wall symbolizes each letter a to d is displayed on
the drawing.
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Fig. 22 Working with Wizards — Reflection, Work plane, Maintenance Factor

Specify the Reflectance, Work plane and the
Maintenance factor. You can accept also the standard
values of DIALux by clicking directly on Next.
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Fig. 23 Working with Wizards — Luminaire Manufacturer Selection

If you click in the dialogue of Luminaire Selection on
Databases, you can launch the installed Plugins or start
the User Database. Always a few luminaires are arranged
in the user database. In the user database you can save
your favoured luminaires, in order to have fast access to
your frequently used luminaires.

x|
User Database
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Fig. 24 Working with Wizards - Plugln / User Database

Select the desired luminaire with the help of the filter
functions of a Plugin or the user database and then click
on the button Apply. Then please click on the Close
button.
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Quick Planning Wizard

Luminaire Selection

Select a luminaire for the arrangement from your favourites or search the installed
database for a suitable luminaire.

x|

-~
N

Flease select the luminaire to be used:

Luminaire: | DIAL 3 BS 300-Leuchte j Databazes - |

Select the quantity here: DAL

Lurninaus emittance 1 I

Lamp:  [1:T2636w |

Here pou can modify the provided
luminous flux of the luminaires:

Luminousz Flus: I 3380 |

< Back

Fig. 25 Working with Wizards — Luminaire Selection

DIALux displays the selected luminaire in the dialogue of

Luminaire Selection.

Quick Planning Wizard

Mounting height
Specify the mounting height for the luminaire arangement.

Select the luminaire's mounting type: .
Freview:

Maounting Type: ISurface-Mounted Vl

Modify the mounting height via one of
the following parameters:

Susperzion Height: IU.UUU m

Height above ‘wiorkplane
Wwarkplane: I‘I 876 m

Mounting Height: IZSUU "

Wwiorkplane Height:0.850 m
Foom Height:2800m  Luminaire height:0.074 m

<Back |{TTHERY

Cancel

Fig. 26 Working with Wizards — Mounting height

Select the luminaire’s mounting type.
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Quick Planning Wizard ) x|

Quantity
Calculate the number of luminaires required by specifying a desired average ﬁ?
lumination or pravide the quantity walues yourself. \

Enter the dezired

average illuminatian: Preview:

Em: 500 It

Or alternatively the desired number of rows
and luminaires per row:

Fows:

— — =
— ——— )

—
—

Luminaires per Row:

< Back Cancel

Fig. 27 Working with Wizards — Calculate the number of luminaires

On the basis of the efficiency method DIALux calculates
the necessary number of luminaires for a specified
illumination. The luminaires, which are outside the room,
are not considered in the calculation.

Quick Planning Wizard ) x|

Alignment
Specify the alignment of the luminaires in the room. 4’
Enter the desired alignment of the luminaires .
in the room: Preview:
 lengthways
% across

Options may be deactivated to prevent
overlapping luminaires.

If required, change the distance bebween the
first rows and the left wall [lengthways] or the firgt
column to the battom wall (across) respectively:

Distance: IU- 750 m

< Back Cancel

Fig. 28 Working with Wizards — Alignment of the luminaires

In the Alignment dialogue you can specify the
orientation of the luminaires as lengthways or across.
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Quick Planning Wizard i x|

Finishing the quick planning wizard

“r'ou have completed the quick planning wizard
zuccessiully.

ou cat how edit the created roonm &5 wsual with D1ALuR Yiou
could alzo immediately caloulate the room,

¥ Immediately calculate created room.

To exit the wizard, click on Finish.

< Back

Cancel |

Fig. 29 Working with Wizards — Calculate result

Click on the Finish button and DIALux will begin the
calculation and afterwards the calculated result will be
displayed.
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Fig. 30 Working with Wizards — Visually represented result

In order to display the calculated results click in the
toolbar on the Single Sheet Output button. Afterwards
you will see a summary, which displays all the important
details on one page.
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Fig. 31 Working with Wizards — Single Sheet Output
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The DIALux User Interface

DIALux has adopted the user interface of Windows XP.
Dynamic settings of the toolbar, the new and much
more comprehensive Guide, simpler dialogues to guide
the user all make working much easier and much faster.

# 4 EIErE i o Jasrhreaz]
flELER < =) Bl wf] v -a b

1 | Project manager
with Inspector

Fig. 32 DIALux user interface

The DIALux user interface is divided into three main work
areas.

e CAD window

e Project manager with Inspector

e The Guide

These three work areas enable effective and clearly
arranged planning of lighting installation with DIALux. In
each of these areas you can access certain software
functions or edit objects. The Project manager includes
the Inspector and the respective tree structure (project,
furniture, colour, luminaire, and output).
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The CAD Window

= Raum 1 - 0 View

Fig. 33 3D view of a room
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Fig. 34 Ground plan view of a room

In addition to the 3D and ground plan views, you can
also use the side and front view for interactive planning.

The CAD window is used for the interactive lighting
design. With the mouse, you can graphically rotate,
zoom, move and roam the room, the street or the
exterior scene. The PAN or move option can always be
accessed via the middle mouse button. The Zoom option
is assigned to the wheel (if using a wheel mouse).
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Please note:

Open context menu
with right mouse
button!

DIALux Version 4.7

The right mouse button is very important when working
with DIALux. Depending on the selected object, the
program mode and the working area, different
important options can be accessed.

Q

Fig. 35 Right mouse button

Additionally you can move, scale, rotate or select objects
inside or outside the room. Right-click to access a
context menu.

Fig. 37 Ground plan view context menu

In the project manager you can right-click inside the
room to select the 3D or the ground plan view. If more
than one CAD window is open, you can arrange them as
desired via the Window menu. If the window is full
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Please note:

The red rotation point
enables a rotation around
the red axis, likewise the blue
and the green rotation points
enable rotations around the
blue and green axis
respectively.

Please note:

Context menus are accessed
via the right mouse button
and "'Properties’ in the
Inspector via the left mouse
button!

DIALux Version 4.7

screen, you can change to another view via the tabs at
the top of the screen. Simultaneously working in multiple
windows is only recommended when working with a
high screen resolution and a good display adapter.

If an object has been inserted into a room, its context
menu can also be accessed with a right-click.

rotate around the
green axis

rotate
around

the blue
axis

Skgry and distribute b
Copy &long & Line...,
Cut

Copy

Delete

Adjust Brightness

rotate around
the red axis

Move the object

Fig. 38 Context menu of a selected object

If the Rotate option is activated, the object can be
rotated by clicking and rotating the point on the boom.
The red rotation point enables a rotation around the red
axis, likewise the blue and the green rotation points
enable rotations around the blue and green axis
respectively. Please keep in mind that the object has its
own coordinate system. The object can be moved by
clicking and pulling on the arrow cross.

New features since DIALux 4.4:

e now you can switch via the tab key between the
rotation mode and the scaling mode

¢ the object can also be moved at the corners, then
even the rotation in 2D will be positioned on
adjacent surfaces
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The Project manager
4
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b Luminaire Arrangement
7. Luminaire S angement
i Lindenanardnung

% Linenanordnung

o Linenanordnung

L Luminaire Srangement
I3 Luminaire Arrangement
e, Luminaire Afrangement
L# Luminaire Arrangement
Lireenanardnung

E&EEEE

- i [ ] o - [ )

B Project _ITu Furniture | & Textures | v* Lumnaire Selection L = Output i

Fig. 39 Project manager

The Project manager enables a fast workflow with the
elements used in your lighting design. Each individual
element can be selected and its properties can be viewed
and modified in the Inspector. The Project manager
includes the Inspector and the respective tree structure
(project, furniture, colour, luminaire selection, and
output).

The project, in this example called “BEW Wermels-
kirchen”, organises the global project information such
as the name and address of the operator and the
customer, as well as all rooms, exterior scenes, streets
and luminaires. In the luminaire list, all luminaires used in
this project are listed, which were selected from a Plugin
via Use. Here the “alternative” luminaires, which have
not (yet) been used in this layout, are also organised.

e The room consists of the following sub-objects:
room defining surfaces (floor, ceiling, walls),
work plane, furniture and luminaire
arrangements.

e An exterior scene consists of the sub-objects:
ground element, furniture and luminaire
arrangements.

e A street consists the sub-objects:
street elements (roadways and lanes, parking
lanes, sidewalk, grass strip, bicycle lane and
emergency lane) and the luminaire arrangement.
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If you select one of these elements (left-click), its
properties are displayed in the Inspector. A right-click
opens the context menu for that object, just as it does in
the CAD view.

The Luminaire Selection

Another tree structure exists for the luminaire selection.
This becomes visible if you click on the Luminaire
Selection tab at the bottom of the Project manager.
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Fig. 40 PlugIn-Tree — Luminaire selection
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Create your own luminaire
database.

Insert, delete, search for
specified criteria. Display of
luminaire images and
technical data.

DIALux Version 4.7

Installed Plugins are automatically recognized by DIALux
4.7. It is not required to reinstall the Plugins after
updating from older DIALux versions. Double-click on a
Plugin to open it. You can also access this option via the
Luminaire Selection menu.

Pluglns provided by our partners that have not yet been
installed are located a bit lower in the tree structure. A
double-click on a Plugin which has not been installed
opens the Internet Explorer window and the homepage
of the luminaire manufacturer is displayed, if available.
Some manufacturers provide individual luminaires or
entire Plugins for downloading here.

The User Database

The user has the possibility to select those luminaires
from the various manufacturers’ Plugins, which are
regular used in the DIALux project. These luminaires can
be saved in the User Database. It is also possible to
search for luminaires and to delete luminaires.

£
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Fig. 41 The User Database

Use the Import button to transfer luminaires to the User
Database. One or several ULD, *.Idt (Eulumdat), *.ies or
*.cib files can be imported from any desired directory. If
a luminaire has been imported into the project —i.e. it
appears in the luminaire list — it can be copied to the user
database via a right-click.

Insert Luminaire Files into DIALuUXx
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Fig. 42 Explorer context menu whilst DIALux 4.7 is running

When DIALux is running in the background, you can
search any desired directories for luminaire data and
import them to the current DIALux project, or you can
insert them into your own database (right-click on the
file). DIALux supports the following formats:

o Eulumdat (Idt)

° CIBSE TM14

o IES (all variations)
° LTLi

Lamp Plugins

After selecting a luminaire in a luminaire Plugin, some of
them offer the possibility to start an installed lamp Plugin
to find a lamp that fits into the luminaire. The lamp
Plugin provides all the technical and marketing data
needed including photometric files and maintenance
factors. If a luminaire Plugin is not yet prepared, to start
a lamp Plugln, the lamp selection can be started within
DIALux instead.

In the Property Page “Technical data” of the luminaire,
there is a button with three dots besides the lamp type
drop down list. Clicking on this button you gets a
selection of all installed lamp Pluglns. One has to be
selected to find the correct equipment according to the
requirements of the lighting layout and the fittings.
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Fig. 43 Starting a lamp Plugin in DIALux

If there is not yet a lamp Plugin installed on this
computer, you are able to try out the DIALux Lamp
Plugin. If the luminaire manufacturer has entered
technical data, it will be used to pre select those lamps
that fits into the luminaire. The search criteria can be:
ILCOS-L code, power consumption, socket, voltage, etc.
The lamp Plugin then offers those products that fit into
the luminaire. You can choose those lamps that are most
suitable for the lighting layout. This choice could be a
standard lamp or picking from special colours, colour
rendering index, long maintenance lamps or other
specific properties of the lamp. The lamps include all
technical data, even light distribution curves for reflector
lamps, so you can decide whether to use a spot or a
flood reflector. If the ““change” of the light distribution
curve is not possible, the luminaire can restrict the
replacement of the original LDC.
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Fig. 44 DIALux lamp demo database

[ o

The user can insert one or more lamps to the luminaire.
So it is possible to mix up spot and flood reflectors in a
line of spotlights or it is possible to mix the light colours
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within the some arrangement. The selected lamp can be
added to the original equipment or it can replace it.
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Create your own tree structure. In
the furniture tree DIALux shows
all directories and *.SAT.files
under

C:\documents and setting\All
Users\Aplication
data\DIALux\furniture

DIALux Version 4.7

The Furniture Tree

Furniture can be moved from the furniture tree to the
project (any view) via the mouse using drag and drop.
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Fig. 45 The Furniture tree

The furniture tree is divided into seven subdirectories.
You can move the preview window of the furniture tree
and dock it in various positions in DIALux. You can move
and copy furniture from one folder / directory to
another. Also you can create new folder and you can
delete existing ones. All this is available by a right click
on the furniture or on the folder.

Now DIALux saves the furniture as *.m3d files. The
benefit is that the preview pictures are saved also in that
file. That makes it much easier to share DIALux furniture
with friends and colleagues. Of course you can still save
them as *.sat and *.jpg files.

The Colours Tree (since version 4.3, formerly Texture
Tree)
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You can use the Colours tree to modify the properties of
surfaces via drag and drop - similar to inserting furniture
into a room. In the textures tree you find predefined
textures (surface pictures), RAL colours and you have the
option to organise your own textures. You can move and
copy textures from one folder / directory to another. Also
you can create new folder and you can delete existing
ones. All this is available by a right click on the texture or
the folder.

The subfolder Light colours and Colour filter will be
explained in the chapter Light Colours.

General Raytracer Options

Mame: Tiles brown
Rho: 63 %
Size X: 0,300 |m ¥:|0.300 |m

Preview:

=I-Lg# Textures
+Lg# Exterior
+ Lg# DIALux 4.2
=-Lgé Inside
=I-Lg# Floor
Lg# Concrete
Lg# Tiles
+-Lg# Wood
Lg# Linoleum
Lg# Fitted carpet
Ly# Ceiling
Ly Window
Lg# Furniture
Lg# Doors
+- Ly Wall
4Lz Colours
Ly Light colours
L&) Colour filter
@ Used Textures

B Project L?rq Furnimk 4* Colours L ¥ Luminaire ... Lj Cutput

Fig. 46 The Colour tree

When you select a texture in the texture tree, the
Inspector shows a preview of it. After the import the
reflection is calculated according to the RGB-values of
the texture. You may modify this value later. It is
important to specify the real size of the texture. The
default value is 1 x 1 m. If you take a photo for example
of a building’s facade and import this photo as a texture,
you have to enter the real size of the building (length
and height). After you drag a texture onto a surface, you
may modify it (scale, rotate,...). Once a texture is placed
on a surface, you can flip /mirror it by entering a
negative length (e.g. -0.4m). This will only be used for
the selected surface.
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Please note:

The “Output” button in
the Guide and the
“Output” tab open the
output tree

DIALux Version 4.7

The Output Tree

Yet another tree structure exists for the output selection.
You can open it by clicking on the Output tab in the
Project manager

J =4 Cutput |

Fig. 47 Output Tab

or by selecting the icon in The Guide.

Outputs whose page icon is highlighted are immediately
available. The output types which are not highlighted
can only be obtained after the calculation has been
done.
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Fig. 48 Output tree

To view an output on the screen, double-click on the
corresponding icon. To view multiple output types
simultaneously, right-click an output icon and select
Open in New Window. You can view all types of output
on the screen. The output types which have a tick made
in the checkbox are printed or displayed as print preview
when the File - Print or File - Print Preview commands
are used.

The observer position used in the CAD is used for the
output 3D rendering.

You may save the 3D rendering as a *.jpg picture. Just
move the rendering into the required position and select
in the menu File - Export > Save CAD view as JPG. Here
you can select a directory and enter a filename.
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The Guide:

The connecting
element which guides
you through the
programme.

DIALux Version 4.7
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Fig. 49 Save a 3D rendering as *.jpg file

The Guide

The Guide accesses all work steps required for the
planning. It provides a “connecting thread” and helps
you achieve your aims quickly.
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Fig. 50 The Guide
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Display Guide window

The Inspector

The Inspector displays the
Property Pages, which
contain the properties of the
selected object

(here Room 1).

DIALux Version 4.7

If you click on an icon in The Guide, the corresponding
option is directly accessed. If you hold the mouse pointer
on Indoor Lighting all options for planning a room will be
available.

You can adapt the guide to your individual wishes. With
this function you can hide and unhide respective
application fields.

If The Guide is hidden you can access it with DIALux 4.7,
the function Display guide window is in the menu
Window.
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Fig. 51 Display guide window

The Inspector

With the Inspector you can view the properties of each
object selected either in the CAD view or in the Project
manager. Here you can also change the properties. Some
values have a grey background. These cannot be
modified here.
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Changes to individual walls
or to the global setting for
the entire room?

Changes to the luminaire or
to the luminaire
arrangement?

Here you can change the
properties of the entire
luminaire arrangement, but
not the properties of
individual luminaires

DIALux Version 4.7
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Fig. 52 Property Page of the selected room in the Inspector

In the previous example you can see several properties of

the selected room. Click on the Room Surfaces tab to
change the reflectance properties globally.

Beware! Here you can only change the reflectance of all

walls together. If you wish to change the reflectance of
individual walls, you need to select the corresponding
wall and then change its property in the Inspector.

Please keep in mind that the Inspector differentiates
between individual luminaires and a luminaire
arrangement.
E|1__I Luminaires

El i Individual Luminaire

¥ 1 xDIAL 3 B5 900-Leuchts
# Line &rrangernent
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# Field &rrangement
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Fig. 53 Luminaire arrangement and its luminaires in the project manager
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Fig. 54 Property Page “Position”” of the selected luminaire arrangement
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Here you can change the
properties of individual
luminaires within the
luminaire arrangement, but
not the properties of the
luminaire arrangement itself.

Property Page colour
appearance

Switch DIALux to the “Edit
Room Geometry”” mode

The Guide 3 x

Indoor Lighting
Edit room

) Insert New Room
dxf Load CHF fils

(1, Edit Room Geometry

|j Insert ceilings, ground, and
columns

DIALux Version 4.7
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Fig. 55 Property Page of the luminaires within the selection

Edit Mode

When certain options are used, DIALux 4.7 switches to
an edit mode. For example, this happens in the following
situations:
o0 Free input of a new room
Change room dimensions at a later stage
Edit a ground element in an exterior scene
Edit a calculation surface
Edit an extrusion volume

O O0OO0OOo

To switch to the edit mode, go to the Project manager,
select the object you want to edit with the right mouse
button, and click on Edit Room Geometry, Edit Ground
Element or Edit Calculation Surface. Alternatively you can
select the options from the menu Edit. A third way is to
click on Edit Room Geometry in The Guide. It is advisable
to modify the room geometry in the ground plan view.
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Fig. 56 Room context menu (right-click on room)

After this option has been activated, the room's ground
plan can be modified individually. Relevant changes
occur to ground elements and calculation surfaces.
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. - Fig. 57 Room edit mode
Interactive room editing

By clicking on the walls they can be moved interactively
within the CAD view, parallel to their previous positions.

Click on the room coordinates to move them to another
position in the room as desired.

Right-click on any position on the wall allows you to
insert a point at this position via the context menu.
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DIALux automatically
recognizes whether
luminaires are positioned
inside or outside the room.

Calculation surfaces and
ground elements can have
any polygonal shape.

DIALux Version 4.7
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Fig. 58 Insert a new corner

Further room coordinates can be added or deleted in the
Property Page by clicking on the corresponding row and
selecting Insert Coordinates or Delete Coordinates. Then
you can enter the coordinates numerically. You can also
enter the maximum room dimensions via length and
width. All lengths are then correspondingly transformed.

Please note that in the previous example (Fig. 57) the
luminaire at the bottom right will not be displayed or
calculated after the new coordinates have been applied.
If, however, the room is enlarged again, the luminaire is
automatically reinserted.

You can edit ground elements of an exterior scene in a
similar way. To insert a ground element into the exterior
scene use The Guide or the furniture tree.
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Fig. 59 Edit a ground element

DIALux can handle calculation surfaces with any shapes.
You can click with the right mouse button to edit the
calculation surface. For example you may create a
polygonal task area above a polygonal desk.
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Fig. 60 Create a polygonal "'Task Area" above a desk

If there are already help lines placed in the room or
exterior scene, their shape can be used for the surface
which is currently in the edit mode. This is very helpful if
firstly the shape of a template (DXF/DWG) has been
copied with a helpline and secondly this shape should be
taken over for the surface (room, ground element,
calculation surface or extrusion volume). This function is
started when making a right click on a helpline while the
surface is in edit mode.
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Fig. 61 Taking over the shape of a helpline for the room geometry
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Optimise Personal Settings

The presetting that DIALux has can be changed. You can
find all the menus for modification under File = Settings.

File |
1 Mew Chrl+M
5 Open.. Chrl+0
Close
Save As...
s Wizards, ..
Irnport 3
Export 3
Page/Printer Setup
& Print Preview..,
=i Print... Chrl+P
Settings ¥ |55 General optians...
I__ast Projects Cpened Customize Toolbars and kKevboard. .,
Exit

Fig. 62 Menu Settings

General Options

The menu General Options has 6 tabs with various
settings. Under Standard Values you can specify the
national typical settings Room Dimensions, Reflectance,
Work Plane etc.. Here you can determine which standard
values DIALux should use. When creating new rooms,
these values are used as presets. Of course you can
change the current planning values or standard presets
at any time. That means if you want to accomplish
calculations for another country you do not have to
change each entry individually. DIALux has the relevant
parameters for all the usual standards and regulations of
individual countries.

Hint: These changes do not change the DIALux language
setting.

As an alternative you can change the values individually.
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DIALux 4.7 X

Standard Values |Global CAD Window | Output | Contact | Energy Evaluation | Window | R ooflights

Skandards:

Room Dimensions Reflection Factors ‘wiorkplane

Length: 9600 |m Ceiling: % Height: m
Width:

2,600 |m walls: % wallzone: | 0.500 |m
Height: 2,800 |m Floar: %

Maintenance Factor: | 0,50

Inikial specifications For luminaire figlds
Em: Ix Em (U3} Fc Em {outside): Ix Em {outside US):Fc

Luminaire Classification according to: (O DIM (@] QOuTE ®CIE

UGR Spacing-ko-Height-R.atio: On.2s Surrounding areat (&) Room dimension - 0,5m
@ 1.00 () Task area + 0.5m

Tlluminance quotient according o LG7

Output Standard UGR. Values

Fig. 63 General Options — Standard Values

If the Global tab is selected, you can define the directory
(the folder), in which you will save the projects.

By using the entry Language you will change the
language of the DIALux user interface. By default DIALux
always starts with the language of the computer
operating system.

If a different language is selected DIALux will need to be
closed and restarted to activate the language change.

Under the Global tab you can specify additionally the
dimensional units (metric or imperial) and the
photometric units (European or American).

DIALux 4.7 X

StandardVaIues| Global |EADW'indow Output || Contact | Energy Evaluation | Window | Raooflights

Project Directory: okumente und EinstellungeniBitter| Eigene Dateien\DIALU:\Projects E]

Language: | English {United Kingdom) v

Show welcome dialog at program start,

Skart new project defaulk with

(%) nathing (C)Room () Exterior Scene () Standard strest

Units

‘which system should be used for dimensions (lengths, areas, etc.)?

Dimensions: | Metric (SI) {m, cm, etc.) A |

‘wehich system should be used For photometric dimensions (lluminance, light density, etc.)?

Lighting engineeting: |Eur0pean (SI3 (b, cdfm?, etc.) v|

Mote: Changes are not seen in open windows in the Inspector. Close and re-open a window, or
open a new window to see the changes

|:| Autoriatic notification For saving every |:| minutes,

Fig. 64 General Options — Global
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A convenient and practical functionality is the automatic
reminder to save data. You can set the time intervals
individually. During work on a project, when the set time
has expired, an info reminder box appears automatically.
This allows you to carry out an initial saving of the
project or, if you have already stored the project, to re-
save it.

The last time wou saved the project wias 2 minutes ago,

Save now ] [ Do ok save

Fig. 65 Automatic reminder to save data

If the CAD Window tab is selected, you can select the
Background Colours for your project and for the
printout.

Direct3D as an alternative to OpenGL

DIALux uses the most modern techniques for
visualisation of the lighting design. Before OpenGL or the
MESA mode was used. Because several graphic card
drivers, especially those from the ““chip on board” cards,
don’t have good support of OpenGL, DIALux is now also
able to use Direct3D for the visualisation. Several graphic
card drivers offer a better support for Direct3D than for
OpenGL. We recommend working in OpenGL mode. If
some problems in the visualisation or even crashes occur,
you should switch over to Direct3D mode. If your
graphics card doesn’t support this mode you will have to
work in the MESA mode. This is the slowest mode but it
is also the most reliable. The graphic mode can be
selected from the Windows All Programs menu by
selecting Start Options for DIALux or you can define the
standard mode for your PC in file -> settings -> general
options -> CAD window.

M DIALux M@ Start Options 0 B DIALUx 4.7 Direct3D
B oiaLux 4.7 I|| B D1aLux 4.7 Mesa
I D1aLux 4.7 Light DIALUX 4.7 Ope

Fig. 66 Start options
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DIALux 4.7 X
Standard Yalues | Global | CAD Window | Output | Contact | Energy Evaluation | ‘window | Rooflights

Background Colours

2D Window:

3D windaw inside projects: Il | '] Il | ']

Select graphics driver

Modifications here are only effective after restarting DIALUx!

() Use secure graphics mode (Mesa driver)
() Use Openil system driver (hardware OpenGL or Microsoft Open GL driver)
@ Use Direck30 Driver

Additional Settings

[JEnable anti-aliasing {only with Direct30 and where available)

Coordinate arrows visible in 30
Morth arrow hidden in 0% position

Fig. 67 Graphic mode

If you have an ““older PC” it is advisable to select the
Automatically change to wireframe display when moving
within the CAD views option. If you move within the
CAD while this option is activated, the room display is
updated smoothly, following the mouse movement.
After the mouse button is released, the entire scene is
displayed again. Thus the calculation time is reduced and
you can work with DIALux without disturbing ““jerking”
on the screen.

Hint: By default the upper setting is activated. If you have
an “efficient” PC, it is worthwhile trying the deactivated
function. We suggest you use OpenGL mode if possible.

If you want the X, Y and Z coordinate arrows to be
visible in the 3D view, switch the Coordinate arrows
visible in 3D option on. Since DIALux 4.1 you can hide
the north arrow in 0° position.

In the Output tab you can adjust general settings for
your output that appears on the relevant pages. You can
specify font sizes and line thickness of the outputs in the
Output tab.

Here you can modify the output footer and the logo. For
the logo please click on the three-point-button besides
the field Logo and then select the file in the opening
window, which contains your logo. DIALux opens
bitmaps (BMP) or JPG’s.
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DIALux 4.7 X

Standard Yalues | Global | CAD W'indow| Output |C0ntact Energy Evaluation || ‘Window | Fooflights

Leoline Thickness: pt Qukput For working levels
Draw Luminaires
Isoline Values Font Size: 0.0 pt Draw objects
Walue Chart Font Size: 10.0 pt
Scale of graphics: () Maximum size () Optimal standard scale
- =
Footer: | |
Header: [ isplay file path [pisplay file name

Project details {Marmes For edit figlds)

1:| | 3:| |5:| |

2:| | 4:|| |

Attention: Changes do not affect existing outputs, The entries only applies to new output,

Fig. 68 General Options — Output

In the last tab Contact you can register your name and
address. Here the address of the company doing the
layout planning is entered. It appears in the output
header. These entries are used in the Property Page of
the project. Information about the operator is entered
here too. This is then transferred in each new project.

DIALux 4.7 %]

Standard Values | Global | CAD ‘Window Dutput| Cortact |Enetgy Evaluation | “indow | Fooflights

Zontact

Marne:

Telephone:

Fax:

e-Mail:

Company

Cormpany:

Address:

Attention: The modifications only affect new projects, Old and currently opened projects are not
affected.

Fig. 69 General Options — Contact

If the Customise function is selected, which you can
access via menu File - Settings = Customize Toolbars
and Keyboard, you can select the toolbars, which you
need most frequently. As soon as you launch this
function, you can alter the existing Toolbars. With the
left mouse button you can drag the functions, which you
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do not need, into the Command tab. You can extract the
functions, which you need, from the tab to the desired
position. DIALux supports the standard Window’s
Shortcuts, which you can launch by combinations of
shortcut keys. You can specify additional combinations in
the tab Shortcut Keys. The tab Options provides the

option to select more settings in the menu.
T X T X
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Fig. 70 Menu Customise

You can reset the user interface of DIALux in the menu ?
to restore the default setting at the next start of DIALux.
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Fig. 71 Reset user interface

© DIAL GmbH, Ludenscheid page 59



DIALux Version 4.7

Create a New Project

If you click on the New button you will generate a new
project. DIALux can handle only one project at a time. An
already opened project must therefore be closed before
the new project can be generated. In the Inspector you
can define the Project Name and Descriptions of the
project. DIALux adds automatically the creation date.
Alternatively you can edit the date, by deactivating the
Automatic box.

i File Edit Wiew CAD Paste  Luminaire Selection  Outpe

7 | S F-% -3" ) | -] i &
¢ % mEE[E 0] BIE L qfs
Projektmanager
Project rCnntact r.ﬂ.ddress rDetaiIs rLocatinn ]
M ame: IP[DiBCH
Dezcription: ﬂ
<]
Date: m
o — —
=3 Projectl
- Luminaires Used
EL Roarn 1

Fig. 72 Create a new project

On the second tab you can arrange your Contact data.
These are replicated from the option settings, if
necessary you can modify these here. In the third tab
your Address is located and in the fourth tab are the
Details of the project. These details will appear also on
the title page of the output.

Prejact Cortact | addvaes | Diatade | Locssion | Prejact | Cortset Aedbms | Duatade | Locstion | Progect | Comtnct | Addar Dotals | Locaion
Contset  [lobn D Pubie Doevparge  |Fubbc Light ael Diesigr 1, [trms for Comtaer ¢ bt Schericn
Tebephone: |||':'s4.-'.t..-1-:~= |lr:|ﬁn'rr|rhr."\h 2 |l:|~a-u Ha . |'1- ¥ ]

e R Adbes  [UR1ZH Sarmele Town 3 [Compary [t Gert
Ewad [roni Prttcciavet & [bries Eirgsor 4, [Cumoverbiz— [Ss

5| |

Fig. 73 Insert project details

Since DIALux 4 the additional tab Location is included.
This tab provides for the determination of the position of
the sun with the daylight calculation (see chapter
Daylight calculation in DIALux). You can insert here the
location, provided that this is not selectable from the
available list, as well as the longitude and latitude in
degrees, time zone and summer time. Deactivated
checkbox summertime is equal to the wintertime. You
can save your inputs and remove any.
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Fig. 74 Insert Project data — Location

Open a new project

An already existing project can be reopened at DIALux
start, if you click in the start window on Open project

O e OE Pl el e DAl -

Ak i i i i I
i ]
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Fig. 75 Open a project in the startup dialogue

or in the menu File - Open you can access the saved

project by double-click on it.
/| B L Jedection  (hdpad 3
J S ;

[
::..& o | =)

B Save B, ..
Send To..

b k-
£
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Fig. 76 Open a project in the menu
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Project information in the file open dialog

The file open dialog has changed in the latest version of
DIALux. While opening an existing project the user can
see the most important information about the file.
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Fig. 77 Project preview

The information given in this dialogue about the project
is the 3D view of the first room or exterior scene,
information about the designer, the description and the
name of the customer. The button “other folders” opens
a list of directories formerly used to store DIALux projects
in.
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Edit Rooms

In order to generate a room, click in The Guide on the
Insert New Room button.
The Guide =

Indoor Lighting

Edit room
& Inserk Mew Room

Fig. 78 Edit Rooms — Generate a hew room

Edit Room Geometry

Afterwards the ground plan view appears on the right
side within the CAD window and the room coordinates
are displayed in the Inspector. Generally the coordinate
origin of the room is down left (x=0, y=0). You can
change the room geometry by moving the individual
points via the mouse or you can insert points with the
right mouse button. Alternatively you can edit the room
coordinates in the Inspector.

DIALux transfers the values entered in the table after you
have operated the tab key. After finishing editing the
room data confirm with the OK button.

- Viﬁ{";":i i ] i C e |
AL LT JVI I | i ]

e [ ——

Click right
mouse button

TAB for
editing

Confirm with
OK

Fig. 79 Edit Rooms — Insert room coordinates

Instead of making a manual entry, you also have the
option to draw the room geometry with the aid of a
rectangle or a polygon.

If you do not see all of your room, you can zoom out
from the view by using the (Overall View of the Scene)
loupe button for the complete room view.

IILE*! Edt  Wiew CAD Pamte  Luminsire Salsction  Cebes doy 1
S e o B
1 -.r[ :I "-IFQIEI -'1Q|m |§| :'E;lil |Z| L - 5 & % g %I

Fig. 80 Edit Rooms — Zoom to the overall view of the scene
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In order to see the 3D view you can use the right mouse
button or click on the cube symbol (3D standard view).
You can use the double arrow for the rotation of the 3D
view. The button operations are: the loupe zooms, the
hand moves and with the two feet you can roam the
scene. If you use a wheel mouse (see page 35), these
functions are also available.

Uadaar o fgkoes i selieaiclinasl

el BT IR B
FRuSu—

i o=a

Ll e G el S 1 i

Rotate view

»

By s i ae

T T T
Fig. 81 Edit Rooms — 3D view

Edit Room Data

If you select a room in the Project manager, you can
specify different properties via the Inspector. In the
General tab you can define the room’s Name and a
Description text.

General | Maintenance plan method |'Rnnm Surfaces | Alignment |

Hamg: | Raomm 1

Description: :J

[

Fig. 82 Edit room data — General

New in DIALux 4 is the maintenance plan method tab.
Here you can determine maintenance factors and set
parameters for a maintenance plan, based on EN 12464-
1 and CIE 97. The maintenance parameters of the
inserted luminaire arrangements can be optimized to a
target maintenance factor. It is possible for the user to
use the maintenance factor as a consistent value for all
luminaires in the room. The lighting designer is required,
since the introduction of EN12464, to provide a
maintenance plan for the lighting design. Now with
DIALux 4 this is integrated into the lighting design
workflow and is automatically provided.
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o General/) Maintenance plan method | Room Surfaces ] Alignrment

& Al inclusive Maintenance factor: 0.80

Reference IF'Iease zelect an application ej

" Estended [EM 12464

Ambient conditions: | Morrmal ll

Maintenance I.f-‘«:m'uually LI

Fig. 83 Edit room data — Maintenance plan method

An easy method for determining maintenance
factor

In DIALux the user is able to select whether he wants to
have a global, all inclusive, maintenance factor for the
whole room, or whether he wants to determine the
respective maintenance factor for every luminaire /
luminaire arrangement. The easiest way, which is the
method used in early DIALux versions, is to use the
classical method.

After a room or exterior scene was added to a project,
the user can make the maintenance choice in the
Property Page.

-

g '-General/-'f Maintenance plan method | Room Surfaces | Alignment

&+ Allinclusive Maintenance factor; lD-SD
Reference IF'Iease zelect an application e:_l
) S R

" Eutended [EM 12464Very clean room, low yearly usage.
Clean room, 3-vear maintenance cycle,
Euterior inztallation, 3-year maintenance cycle.
Intenion or extenor installation, high pollution.

Maintenance Annually j

Arnbient conditions:

Fig. 84 Edit room data — Selection of a reference value for the maintenance
factor

For the classical method the reference application
examples are listed which appear in Mr. Stockmar article
"Maintenance factor - theory and practise™ in Licht 6-
2003 from table 1. Of course the user can also enter any
other value of maintenance factor in the maintenance
factor field.

After choosing a luminaire, the user can place it in any

arrangement. Also there is access to technical details of
the luminaire.
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B Fe ER Yew CAD Pale  Lumingre Ssedion  Oul

0 S G A I
@)% »mRERE©] - @l ok
PFrojekbmanager

" tuminalre | Mourteg | Arangemert |

Lurmpare | DIAL 365 T0Leuckee =l

[ Peve | comce

Fig. 85 Technical data of the placed luminaire

Because the luminous flux and the correction factor have
an influence on the number of luminaires required these
values can be edited here.

B Fe ER Yew CAD Pale  Lumingre Ssedion  Oul

05 S D oo
@)% »mRERE©] - @l ok
PFrojekbmanager

" Lumminaire Mounting | drsangement |
Duantd: a Dyl arnse NETE
StatPont K |UUK ¥ ED m

EndPont 3 [2400 m ¥, [1.80 m

E Wu. Suggeston |

[F e Tkl
Plaring valise: B30 b B2 b
Mew B2 b Tid b
M gLrting Swlace-Moumied B
e e ] 111
Megriting 7] m
Fiesght sbove 1.3% m

Rennm Height2 B0 m  “Winrkplare: Hight-0 750 m

Eastn | Canced

Fig. 86 Determination of the luminaire number of pieces

In DIALux the utilisation factor method is defined by the
CIE to determine roughly the right number of luminaires
for all luminaire arrangements. By using this method the
expected initial illuminance as well as the maintained
illuminance is indicated. Additionally, the initial and
maintained value for the whole room is likewise
indicated. The user can see immediately the contribution
from this luminaire arrangement compared with the
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whole layout of luminaires. In this case the values are
different because other luminaires are in the room.

In the outputs the maintenance factor is shown as before
on different output pages. For example, like here on the
page ""Maintenance plan*.

The "classical" method is the default method when a
new room is added.

o DIALUX

7 ORI008
Cpaintar
Takbsan
Fan

bl

Reom 1/ Maintenance plan

Regular mainienance i essental for an offective lighting installation. 1 is #he ankyway 2 imil the kght loss over
the instalation’s e lima

Tha miniraen vakss s ol tha ilaminsncs spaciied i the BN 12864 s mainansses values, L8, they are hasad
e @ niw valoe (21 medalabon) noa maEnlenance o be prsceied. The same & of Course rue alse Tor he
waluss calcylabed i OlALwx Thay cantheredone ba reached only i this hasic mainienance plan is dliganty
carried oul

Gemeral raom infarmation

Environmant condiions of mom Mol

Mamténance mberval af room Anrugally

Ling Arrampenment f DIAL 3 BS 900 Leuchie

Effect of reflecting rnom swrfaces small (k2= 1 E)

Flug disritation Dract

Marténance mberval af luminaings Anrugally

LLsminaie bypi GClosad P2X [acc, GIE)
Ancraal burseng time o 1000 B ura) 2

Replagernent mberval lamps Anpagaly

Larnip bype Tn-ghaipharus llussscanl lamg {ace. CIE)
Spok lamp réplacemant Vs

Room suMace mantenancs (acler 5

Lurninaine manienance facior DEZ

Larng lumen mainbersnce fador 055

Larnn survival factor .00

Maimamance laclor; U

Field Aovangement /DAL 3 BS 900 -Lewchie

Effect of reflecting rnom swfaces small (k <= 1.6
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Lurrmiare bpe Clogad F2X [#£ TIE]
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Room suface mambenance [acler o
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ard lamos

Fig. 87 Output — Maintenance plan

Extended method for determining maintenance
factor

The user can determine if required also the maintenance
factor for a singly used luminaire (arrangement). The
extended maintenance method must be selected from
the room Property Page.
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CLIETY s cli@k
|ih| $|Q|W|m|145|%|5 @ H '.:¢
Projektmanager

Generayr Maintenance plan method | Room Surfa 1

0 Allinclusive Maintenance factar: IU-SU

Feference IPIease zelect an application ej

(= Extended [EN 12464]
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=3 Project 1 Ewery 1.5 pears,
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=8 Room 1 Ewery 2.5 vears,

Fig. 88 Selection of the determination of the enlarged maintenance factor

For the room or the exterior scene the ambient condition
is chosen. Here the user can select beside three given
situations clean, normal and polluted, very clean which
appears in the Trilux book ""Planning help 12464". Next
you pick the room maintenance interval.

After the selection of a luminaire, the user can place this
in any arrangement. You also have access to technical
details of the luminaire. This Property Page is identical
with the one associated with the easy method.

& File Edit Wew CAD Paste Luminaire Selection  Qutp

ST I o
] e G 1 oY R R ) R
Projektmanager

Luminaire rMDunting rMaintenance factaor ]

Luminaire [%ILA 113853 Sentic pendant luminaie, T 7 |

Lumninaus emittance 1 I Luminaus emittance 2 I Lﬂ_’|
Lamp: T1E j

Lurinous Flus: 1780 I

Paower: |28 i
Corection |1 oo

Corection I

Paste I LCancel

Fig. 89 Technical settings of luminaires with different luminous emittances
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If you use a luminaire with several (different) luminaire
emittances, (LEO, Light Emitting Object), you can set
each LEO lamp choice and correction factor.

Both the initial illuminance and the maintained
illuminance will be indicated as in the easy method. Also
the initial and maintained illuminance of the whole room
is shown. The user can see the contribution of this
luminaire arrangement compared with the layout in the
whole room. In this case the values are different because
other luminaires are in the room.

5 File Edt Wew ©CAD  Paste  Luminaire Selection  Output b

DEH SR s oL
0 EREG @RS - o
Projektmanager

Luminaire// Mounting rnrrangement rMaintenance fFactor ]

Fiowsz: |3 Lurminaires per Fow: |4
Start Paink " ID-DDD m ID.DDD m

IEndpoint j ><;|5.4DD m Y:|3-BUU m

E: |5lJD % Suggestion

UMInAies Tatal
Flaning walue: 1713 1 1906 [«
Mew 2608 14 284914
Mounting I Pendant = l

Suzpension IU. 500 m
 ounting |2. 300 m
Height above I'I 434 m

Foom Height: 2800m  ‘Workplane Height:0.750 m

Paste I LCancel

Fig. 90 Determination of the number of required luminaires

To access the Property Page Maintenance factor right
click on an item below Luminaires in the Inspector, for
example Field Arrangement or Individual Luminaire, then
from the context menu select Edit maintenance Factor.
All parameters can be edited associated with
maintenance factor for this luminaire. If a luminaire has
several LEOs, their parameters can likewise be
individually edited.
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NEA|S R & Y]
& Qr& ﬂ IE‘ '.}', -
Projektmanager

Lurninaire r Mounking r ArrangemenV Maintenance factor L
Luminous emittance 1 |Lumin0us emittance 2| L4 I»

Maintenance intareal

Luminaire type: |Elosed IPZx ﬂ“
Hours af operation per lﬁ
year (in 1000 hours): 2.58 [3-day single-shift
Replacement interval lamps (in years): |1 .0

Lamp type: ITri-phosphorus fluorescej

¥ Individual replacement of defective lamps.

Edit individual factors manually.
[T MF [~ RSk [ LMF [ LLMF [T LSF
ID.EB =|D.BE A ID.?S K|u.93 M |1.nu

Mate: INew walues directly from marufacturer

Lminaires Taotal
Flaning value: 1653 Ik 1846 [x
Mew 2608 I« 2849 I

Paszte I Lancel

Fig. 91 Property Page Maintenance factor

On this Property Page the user can optimize the
maintenance factor for the luminaire arrangement. If the
luminaire manufacturer has defined maintenance
parameters for this luminaire in his Plugin or his ULD-file,
this will be marked in the field Luminaire type and, also if
it is available, under Lamp type. The maintenance factor
depends on the ambient conditions (already defined in
the Property Page of the room), the mounting height
(because of room index k is defined using mounting
height), the hours of operation (insert at this point) and
the lamp and luminaires maintenance interval (define
also at this point). If the luminaire manufacturer has
defined no parameters, the user can choose under
luminaire type and lamp type in the drop down lists from
the CIE example data. If you want to use other factors
for some reasons, you can mark the checkbox in the
lower area above the individual factors.
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Fig. 92 User-defined maintenance factors

For those maintenance factors which you have selected
(LMF or/and LLMF) the lamp type or luminaire type is
selected on User-defined. Now you can insert directly the
factors and a relevant remark.

On this Property Page you also have the overview for
maintained and initial illuminance of the whole lighting
system as well as this special arrangement. Therefore you
are able to optimize the maintenance plan with regard to
the number of luminaires and maintenance work.

With another arrangement in the same room the values

of the whole illuminance and those of the respective
arrangement of course vary.
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Fig. 93 Insert another arrangement in the same room

Now an optimum number of luminaires can be
determined here for the project as a whole.

The maintenance factor also can be seen in the CAD
view. Because luminaires in certain room zones can be
subjected to different conditions, for example higher
pollution or different operating hours, the maintenance
factors of the individual luminaires can be shown in the
CAD view. Local differences in maintenance factor
consequently can be easily understood. You can display
the maintenance plan factors either in the menu - view
or in the menu bar in the CAD window.
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Fig. 94 Show maintenance factors in the CAD via menu
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Fig. 95 Icon ““Show maintenance factors in the CAD”

The user has the ability to edit the maintenance factors
from the menu Edit
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Fig. 96 Menu Edit — Edit Maintenance Factors

or in the context menu of the luminaire arrangement.
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Fig. 97 Context menu of the luminaire arrangement - Edit Maintenance
Factors
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Also in the floor plan the ascertained maintenance
factors can be shown. Perhaps more importantly the
output Maintenance Plan is added as a new output in
DIALux.

1.4 -
.

Fig. 98 View of the maintenance factors of individual luminaires in the CAD

With DIALux it is possible to save the maintenance plan
as a *.RTF file.
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Fig. 99 Export of the maintenance plan

In the Room Surfaces tab you can specify the reflection
properties for ceiling, walls and floor. If you change the
reflection properties for the walls, you have to consider
that always all walls of the room will be changed
together.
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Fig. 100 Edit room data — Room surfaces

The Alignment tab allows the setting of the north
direction in relation to the Y-axis. For the room or the
exterior scene the north direction can be set. To show
this clearly, the north arrow is drawn near the coordinate
origin.

General r Maintenance plan method r Raom SurFacth Alignment

Morth alignment;

;I +
0o —

Derviation of north from
the 'r-axiz
[Clockwize]

Fig. 101 Edit room data - Alignment

Modify Properties of Individual Walls

Select a wall in the 3D view, so that it is indicated in red.
Alternatively in the Project manager you can select the
corresponding wall and then similarly it is indicated in
red. As soon as you marked an object, the properties of
the wall selected will appear in the Inspector.

Here you can change the name of the wall and you can
display the output results. If a shadow is displayed after
the calculation, e.g. in the 3D rendering, you must define
the calculation grid in the outputs. A better display will
result from a smaller calculation grid (by increasing the
number of points). Naturally the consequence of a
smaller calculation grid is an increase in the calculation
time for your computer.
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Fig. 102 Properties of a wall — Name

On the second tab —Material- you adjust the material
properties for the wall. The reflectance value changes in
response to new material choice. You can specify an
alternative reflectance directly in the reflectance box.
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Fig. 103 Properties of a wall — Material

In the Texture tab you can adapt the texture properties,
if you have placed a texture on the wall (see page 92).
In the Raytracer Options tab you can adjust the
properties, which the wall should have if you have
started the Raytracer provided by DIALux.
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Insert Room Elements

Modify a Room with Room Elements

With DIALux you have the ability to modify the room
with room elements. Clicking on the object tab of the
Project Manager at the bottom of the screen shows a
tree of elements and objects contained in folders that
can be introduced into a project. For example selecting
standard elements with the left mouse button displays a
preview window of the elements available. Clicking on
an element in the preview window shows geometric
parameters in the inspector. You can either edit these
parameters in the inspector to the values you need or
later makes changes to the size and scale after putting
the element into the project.
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Fig. 104 Inserting a standard element

In the case of a cone it can be truncated by entering a
size for ®1 other than zero. The cone is constructed with
a regular polygon as its base, the segment count is the
number of sides the polygon has. Clicking on Paste adds
the element to the project in the CAD window at the
origin. Alternatively the Drag and Drop technique can be
used, left mouse click on the element in the preview and
while holding the button down drag to place the
element in either the 3D view or plan view whichever is
open.
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A right click on the element in the CAD window shows a
context menu that includes scale and rotate. With scale
selected the bounding box around the element can be
stretched in the X and Y direction to scale it. In the 3D
view and elevation views the height can be scaled by
hold the control key on the keyboard and stretching the
bounding box in the Z direction. With rotate selected in
the context menu the handles connected to the origin of
the element can be rotated. Any geometric changes
made are shown in the inspector for the element under
the Geometry tab. There is a Calculations options tab
that allows, if the use as decorative object box is
checked, for the object to cause no obstruction to light
in the space with regard to output results. The object
does however appear as a ‘decorative object’ in any 3D
rendering.

Another example is that you can insert a sloped ceiling
that cuts the existing wall surfaces and creates new
surfaces called “ceiling 2”. The other room elements like
the flat ceiling become a part of the room as well and
you can create new room surfaces at the same time.
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Fig. 105 Edit rooms — Insert room element

To insert room elements into a room, first of all you have
to open the Furniture tree. Then select the file Room
Elements. All room elements are displayed in the centre
of the window. You can insert these simply by Drag &
Drop into the 3D view or the ground plan view.

You can likewise create the room elements in the ground
plan view. Particularly the scaling option of the room

elements is easier in the ground plan view. You can scale
and rotate the room element simply by using the mouse.
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Fig. 106 Edit rooms — Edit room element

With DIALux it is possible to insert the following room
elements. Naturally you can also combine these. As soon
as a room element overlaps another, the invisible part is
no longer considered in the calculation.
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e

Ramp Flat ceiling Plakform

Fig. 107 Edit rooms — DIALux room elements

The room elements vaults are new in DIALux 4. Further
possibilities for the construction of complicated ceiling
forms have been improved. Now it is also possible to
copy vault ceilings.

Yault Cross vault Half vault

Fig. 108 DIALux room elements — Vault
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Vault and half vault

The well known and well-tried room elements of DIALux
are complemented with new objects, dome and half
dome. These elements can be scaled or rotated just like
any other room elements. They combine with the room.
Their surfaces are automatically recognized as ceilings, so
that ceiling mounted luminaires snap automatically to
dome or half dome surfaces.

Dome Half dome

Fig. 109 DIALux room elements — Dome and half dome

Insert via Property Page

You can also insert objects numerically by entering
coordinates in the furniture Property Page within the
Inspector. Select the object in the furniture tree, enter
the desired position in the Inspector and click on Insert.
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Fig. 110 Edit rooms - Insert room elements via Property Page
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Insert Furniture

Insert Furniture

You can insert furniture into the project in the same way
as room elements by using Drag & Drop or the Property
Page.
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Fig. 111 Drag and Drop of furniture

Insert via Property Page

You can also insert objects numerically by entering
coordinates in the furniture Property Page within the
Inspector. Select the object in the furniture tree, enter
the desired position in the Inspector and click on Insert.

Create Furniture

You can create your own furniture by combining
standard bodies. The following example of a small shelf
describes the procedure.
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Fig. 112 Create furniture — Standard bodies
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Modify the geometry of the cube in such a way that it
corresponds to a bottom shelf by using the Property
Page.
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Fig. 113 Create furniture — Modify the dimensions

Subsequently you can copy the bottom shelf and move it
to the desired position. Possibly the height (Z-axis) will
need modifying.
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Fig. 114 Create furniture — Copy

Afterwards you can generate the side panels and
position them correctly. Subsequently select all side
panels and shelves and combine them via the right
mouse button. Combining is very important particularly
for the calculation. Otherwise DIALux will include each
surface into the calculation, even those surfaces which
are actually covered and no longer visible.
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Fig. 115 Create furniture — Combine

You can save furniture by using the context menu File 2>
Export function - Save Furniture. That way it is possible
to use furniture in another project again.
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Fig. 116 Create furniture — Export furniture

Now you can see your saved furniture in the furniture
tree (if necessary this must be updated once by changing
into the Project manager and then back again into the
furniture tree). From there you can move them at any
time, like all other furniture, into a room or exterior
scene via Drag & Drop into your CAD windows (see also
page 178).
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Fig. 117 Create furniture — Saved furniture

Import Furniture and 3D model Files

You can import furniture files from other programs, e.g.
Auto-CAD over the menu File = Import - Furniture
Files. DIALux imports furniture files with the ending SAT
(*.sat) and ending m3d (*.m3d).
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Fig. 118 Import furniture files

Also 3D model files can be imported with the ending 3ds
(*.3ds). To do this select menu File = Import = Import
and edit 3D models to start the importing wizard. The
wizard has a few steps including:

File selection

Selection of object data

Specifying measurement units

Setting origin of object
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Fig. 119 Importing 3D wizard

Extrusion Volumes

New to the standard elements is the furniture “Extrusion
Volume™. To create an extrusion volume, just drag and
drop the object into a room or an exterior scene. A cube
with edge lengths 1m x 1m x 1m is displayed.
Simultaneously the familiar room editor is shown in the
Inspector. With this editor you can assign the extrusion
volume any polygonal form you like, both numerically by
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inserting coordinates and graphically by dragging points
or lines or by inserting coordinates with right clicks. After
the extrusion volume’s form is defined, any extrusion
height can be selected.

An extrusion volume can be rotated, combined,
subtracted or saved as new personal furniture. Of course,
colours and textures can be assigned to the volume’s
surfaces.
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Fig. 120 Creating an extrusion volume

Glass objects

Glass objects have been introduced in DIALux 4.7 in
combination with the Ray-Trace preview. Contrary to
other objects glass objects can be masked or unmasked.

[J] i £l

—ISD glass objects displayF

Fig. 121 Mask and unmask glass objects

By combining two or more glass objects the feature of
transparency will trail off.

As a matter of fact glass objects include the same
features as the common standard objects. Therefore
scaling, rotating and moving is possible. For the usage in
the Ray-Trace preview and in PovRay glass objects
feature predefined propositions for transparency and
reflection.

Please use glass objects for modelling room-divider,
showcases and many more glass objects.
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Fig. 122 Examples for objects of glass (before and after using the Ray-Trace
preview)

Subtraction of Objects

Subtraction of objects is a helpful tool to create complex
furniture. Similar to room elements subtracting areas
from a room, you can subtract one or more objects from
one other object. Objects can be standard elements,
extrusion volumes, furniture or imported SAT objects.
The resulting object is what remains after the one object
is subtracted from all other objects. The following
example shows a polygonal extrusion volume with a
cone sticking in it. The cone will create a depression in
the volume. To achieve that, both objects are selected
and the command ““Subtract furniture™ is executed.
“Subtract furniture can be found in menu “Edit” or in
the context menu that is displayed after right clicking the
selected objects. The command shows a Property Page,
in which you can select the one object; all other objects
are subtracted from. Pressing button “Subtract”
executes the command. The CAD window afterwards
displays what is left of the extrusion volume.
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Fig. 123 Subtractions from a volume

If the cone goes completely through the extrusion
volume, a hole is created. If the newly created furniture
is split, all objects, even those which have been
subtracted, are restored.
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Fig. 124 Resulting volume

Selecting Single Surfaces

Time and again it is necessary to work on single surfaces
of an object. With complex objects with very many
surfaces, it may take a lot of time to find the desired
surface in the surface list of the object’s Property Page.
To simplify this essentially, you can select a single surface
now graphically. Just right click the object in the desired
surface in the CAD and choose “Select this surface”
from the context menu. The desired surface is selected in
the Property Page and can be assigned a colour, a
texture, material and so on.
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Fig. 125 Selecting specific surfaces from a volume

Windows and Doors

Windows and doors can also be inserted into the layout
via “Drag & Drop”. They can only be positioned in walls.

>

Fig. 126 Drag & drop for windows and doors

Since windows and doors can only be placed in walls,
the door in this illustration is automatically placed
vertically in the nearest wall. These objects automatically
face the right way.

Decoration Objects

With furniture and models you can create attractive
projects to improve the visual impression. However,
especially nicely designed furniture often exist of
numerous surfaces whereby the calculation time of the
project is increased. If these models concern of purely
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decorative used objects which have no influence on the
photometrical results, this additional calculation time is
unnecessary. Decoration objects are treated under
unequally as the usual models in DIALux. Indeed they are
completely taken into account into the calculation of the
direct light. However the indirect part is determined
strongly simplified. Decoration objects also reflect no
light. Good examples of decoration objects can be
among other things like desk utensils, shelve contents or
plants. The simplified calculation is often sufficient to
receive a good visual impression, while the calculation
time is clearly reduced.

Insert Decoration Objects

Decoration objects are inserted just as other furniture in
DIALux. After you have placed the furniture you can
select the tab ““calculation options™ in the inspector and
activate the checkbox “Use as decoration object”.

Alternatively you can mark in the project tree one or
several models and open the context menu via right
click. Choose the menu ““Use as decoration object™.

Scale

Rotate

Select this surface

Align and distribute 2
Copy Aleng a Line...
Copying along a help line...

| Lse as decoration object

Save Furniture...

4 Cut

43 Copy

. Delete

Fig. 127 Context menu — decoration object

Decoration objects are marked with another symbol than
furniture in the project tree.
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Fig. 128 Decoration object in the project tree

Calculate with Decoration Objects

In the calculation dialogue you can define whether the
decoration objects are treated as those or as normal
models.
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Fig. 129 Calculation dialogue
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texture, hold the SHIFT key!

In order to occupy all
surfaces of an object with
the texture, hold the CTRL
key!
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Insert Textures

Insert via Drag & Drop

You can insert textures into your project with Drag &
Drop.
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Fig. 130 Insert textures via Drag & Drop

If you want to assign a texture to a surface, you simply
go to the colours tree, select the desired texture or
colour, hold the left mouse button and drag it to the
CAD and drop it onto correct surface. You can place
textures and colours on every “real” surface (furniture,
walls, windows, doors, ...) but not on a “virtual”
calculation surface. The light colours and colour filters
can only be used on luminaires. Inside of an object (room
or furniture) the texture is assigned to all surfaces with
the same colour or texture. For example if the walls in a
room have the same colour and you drag a masonry
texture to one wall, the texture is assigned to all other
walls at the same time.

When you want to assign the texture only to one
surface, you can hold the Shift-key while you drop the
texture to the surface.

When you hold the Ctrl-key while you drop the texture
onto a surface, all surfaces (e.g. the walls, the ceiling and
the floor of a room) get the same texture.

Edit Placed Textures

When a texture is not placed properly on a surface, you
can correct this afterwards.

© DIAL GmbH, Ludenscheid page 92



DIALux Version 4.7

1l ;;'-__L-__-_'].'u.:;k.' i ] 1=%z0
B AR N S« slle s v =a ] |

e o e

e — L * - Ly -

Fig. 131 Edit textures on an object

Select the object in the CAD view. The Inspector shows
the Property Page Surfaces of the object with the
additional information about the texture. If for example
the texture has the wrong rotation, you can correct it on
the Property Page Texture; similarly you can scale or
move the texture.

If you want to mirror a texture, you can easily do it by
entering a minus (-) symbol in front of the length or the
width (or both) of a texture. You can use it only for the
texture placed on a surface not for the texture itself.

Delete Textures

You can remove a texture from an object by using the
Eraser from the texture tree on the corresponding object.
Thereby the object gets assigned again the origin colour.

: Projektmanager : Yorschau X

General r Ravtracer Options Textures

Use a
Marne: IEraser ( drag-and-drop
action to pull
. an object into a
Length: I'I-DDD ] CAD window.

Wwidth: I 1000
Fho: I:"'2 4

Eraset

=l-Lg# Textures
i E-Lg# Indoor

P Lgd window
¢ -l Outdoor
=153 Colaurs

Fig. 132 Delete textures

Import Textures into the Texture Tree

You can insert your own textures or images into the
texture tree. DIALux supports files in *.bmp, *.dib, *.jpg
and *.gif-format.
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Textures can be inserted via Drag & Drop into the texture
tree. To import a new texture into the texture tree, open
the texture tree and start the Windows Explorer.

Now you can drag the image file from the Windows
Explorer into the wanted directory of the texture tree.
DIALux automatically converts the image file into the
needed format. The reflection factor is calculated using
the RGB-values. The size defaults to 1m x 1m. You
should check these values and correct them if necessary.

With the menu File = Import - Texture Files you can

use a dialogue to copy the textures into a directory of
the texture tree.
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Fig. 133 Import textures into DIALuUx

Within the colour tree textures can be moved, copied or
deleted. Also subfolders can be created or deleted. Just
make a right click on the desired object.

Edit Room Geometry with DWG or DXF-File

Please read chapter DWG and DXF import and export
starting from page 271.
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Material dialogue for surfaces

The material dialogue for a particular surface has been
overworked completely in DIALux 4.7. To reach the
material dialogue please directly select a surface (from an
object, a wall etc.) or select the particular object, wall
etc. and then click *““Surfaces” in the project manager.

MName = Geometry  Surfaces | Origin =~ Cah al

Surface 1 Material |£alcl.ﬂatlru;| Grid | T € ¥

Surface 2

Surface 3 Colour: C_1-| [ |

Surface 4

Rho: 30 %

Surface 6

o Transparency: |0 e
Roughness: 1] %Ya
Mirror effect:
Material: v
(*) Metal () Plastics
[

Fig. 134 Opening the material dialogue of a surface

Colour

In “Colour” you can define the colour of a surface. In
the first list you will find the primary colour of your
selected surface. Dependent on the reflection and the
selected transparency you are able to choose a resulting
colour in the second list.

Reflection (Rho)

The value for reflection (Rho) indicates how much of the
arriving light is being reflected. Please mind that values
over 80% are barely present in practical life. Therefore
DIALux is limited to a value of 90%.

Transparency

The value for transparency shows, contrary to reflection,
how much of the arriving light diffuses through a
surface. In Raytracer preview and in PovRay Raytracer as
well those surfaces will be visualised transparent. Please
mind that the sum of transparency and grad of reflection
cannot exceed 100%.
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Calculation of transparency

DIALux 4.7 takes transparent surfaces into account for
calculation. Please choose for the surface of an object or
a material (e.g. the texture of a wall) a transparency
between 0 and 100%. The selected value is taken into
account by the DIALux calculation. Please be informed
that solely the direct orientated part of transparency is
calculated correctly! As a matter of fact it’s unfortunately
not possible to simulate dispersion like for example for
using frosted glass.

This transparency cannot be visualised directly in the
DIALux CAD. For a realistic visualisation please use the
raytracer preview or the PovRay Raytracer.

Roughness

Roughness points up if and if yes, how much texture a
surface features. Info: Roughness is only considered for
mirroring surfaces and highlights.

Mirror effect

The orientated grad of reflection can be changed by
using the integrated slider. A highly mirroring surface
should be obtained with a high mirroring effect. Please
mind that the mirroring effect is only viewable in the
Raytrace preview and in PovRay Raytracer.

Info: The mirroring effect does not affect the calculation
results.

Material

By selecting a standard material from the material list
you can define your surfaces’ properties for calculation in
DIALux as well as for the Raytrace preview and PovRay
Raytracer.

Metal / Plastics: Both feature different characteristics
regarding reflection. Therefore please choose the
appropriate settings for your surface(s).

Raytrace preview

Since DIALux 4.7 you are able to generate a preview of
your actual rendering in different quality grades by the
usage of the Raytrace preview. At first please calculate
your actual project with DIALux and click next on the
“Raytrace preview’ symbol in the DIALux toolbar.
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Fig. 135 Selection of the Raytrace preview

The DIALux inspector provides the user with two
different settings’ options for the Raytrace preview:

Quality:

The integrated slider allows you to set up the grad of
smoothing edges from low to high. The higher you move
the slider the more beautiful the rendering will get. As a
matter of fact the calculation time will also increase
fundamentally.

Highlights:

On reflecting surfaces high luminance, e.g. due to direct
light from luminaries, could cause intense gloss effects. If
these gloss effects should be paid attention to in your
picture please select “Calculate highlights™. As a matter
of fact the calculation time will also increase
fundamentally in this case. Additionally in some scenes
there might not be any changes viewable. Therefore
please choose this option carefully.

Raytrace parameters

Ciality
J

Lo High

[ ] calculate highlights

[ Start H Cancel ]

Fig. 136 Raytrace preview parameters

Our tip: Please generate a picture (rendering) in lower
quality and without highlights first. Thus you will
recognise very quickly if your chosen perspective meets
your demands and furthermore if the whole scene is well
accentuated. You can render a second picture with
higher quality if you are satisfied with the results.
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Fig. 137 Output of the Raytrace preview
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Duplicate (Copy Rooms/Scenes/Streets)

Duplicate an Existing Room

An identical room can be created by clicking Duplicate.
First select the original room in the tree, and then select
the Duplicate Room command from the context menu.

Please note that the room information is duplicated

(dimensions, materials etc.) together with the objects

inside the room (luminaires and furniture).
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Fig. 138 Duplicate rooms
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Insert and Edit Luminaires and Luminaire

Arrangements

You can open the luminaire tree by clicking in The Guide
Select Luminaires. In the luminaire tree you will see
installed Plugins under DIALux catalogues. With one
double-click on a name of a manufacturer you can open
a Plugin. Under not installed Plugins you can find the
DIALux project partners, whose Plugins are not yet
installed. A double-click on the corresponding names of
the manufacturers opens its internet page. There you can
download the DIALux Plugin. Additionally telephone
numbers and e-mail addresses are displayed.

At the bottom of the list the last used luminaires are
always indicated. This can be up to 20 luminaires of

different manufacturers.
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Fig. 139 Launch luminaire tree
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Online Catalogues

In DIALux it is possible to insert luminaire files over so-
called Online Catalogues, functioning similarly as

installed Plugins.

You can open an online catalogue by double-clicking on
the corresponding symbol in the luminaire tree.
Afterwards the online catalogue opens and you can
insert a luminaire from the internet page of your
manufacturer directly into your DIALux project. In this
way you can constantly access current files of your

manufacturer.
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Fig. 140 Launch online catalogues
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Hint: Inserting luminaires over the online catalogue
works only if this service is offered by the corresponding

manufacturer.

Individual Luminaires

Individual luminaires can be inserted into the room from
the project or luminaire tree via Drag and Drop. Simply
pull the luminaire from the tree to the room. The
luminaire is inserted into the room at that position (X
and Y coordinates) where you release the mouse button.
The way it is inserted influences the arrangement type.
Via Drag and Drop you can position luminaires only

inside rooms.
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In the future, some luminaire manufacturers will supply
Plugins from which luminaires can also be positioned via
Drag and Drop.
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Fig. 141 Insert individual luminaires

If you click on Insert Single Luminaire in The Guide, a
corresponding Property Page opens in the Inspector. In
the CAD, the arrangement is highlighted by a rubber
band lines, in the Property Page initial values are
displayed and at the bottom of the Property Page the
Insert and Cancel buttons are located.

Depending on the currently activated tab, you can adjust
the Position, the Rotation, as well as the Mounting
height of the arrangement. In the Luminaire Property
Page you can select the luminaire to be positioned.

Projektmanager

Luminaire r Mounking

Luminaiie | DIAL 3 BS J00-Leuchts =l

DAL 4 Stehleuchte

DIAL 18 HALOSPOT® EL-F 50w /KLR
DIAL B Aufbaustrahler

DAL 1 SitO%A,
0]l 900-L

Luminouz emittance 1 |

Lamp: fTC-L B5W
Lurninous Flus: |335|J Im

Power: |43 a
Caormrection I'I oo

Camection I

Paszte I LCancel

Fig. 142 Luminaire selection dropdown list

In the list displayed in the illustration, you can find the
luminaires that you have inserted into the project, as well
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as the last luminaires you have used. According to the
Mounting tab you can make various settings for the
mounting.

. Projektmanager

" Luminaire  Mounting |

— Position
X[2700 m ¥:[1800 m Z[2800 m

- Rotations
%[00 j v:[oo j z[oo j

72
90k 181 Ix

| Surface-Mounted

Sugpension 0.000

Mourting e
Height above ]'r 976 m

Foom Height 2800 m  ‘Workplane Height:0.750 m

Fig. 143 Mounting tab

Additionally information is shown giving the maintained
and initial illuminance due to these luminaires and due to
the whole room.
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Fig. 144 Modifying the technical data of luminaires

To modify the Technical Data of the luminaires, these
must have been inserted into the room. In the Project
manager, the luminaires contained in the arrangement
are listed beneath the respective arrangement type (An
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individual luminaire arrangement in this case). If you
select one of these luminaires, you can modify its
technical data. If you select multiple luminaires in the
CAD, you can modify the values of all selected
luminaires.

Aligning Luminaires

In DIALux you can switch on Help rays for the luminaires.
In the menu View you can find the function Help rays for
Luminaires.
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Fig. 145 Help rays for luminaires

When you click on this icon, a CO arrow (red line) —
which indicates the direction of the CO plane — and a
yellow line —degree of light radiation gamma = 0° —
appears at the inserted luminaires. The CO planes of the
luminaires always show towards the X axis, if it wasn't
rotated.

With DIALux you can switch on the 3D Light distribution
curve, (LDC). This function is useful to check the correct
placement of luminaires with asymmetrical distribution.
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Fig. 146 Luminaries with 3D LDC
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To show the LDC, click on the icon 3D Light Distribution
Display or select the menu View - 3D Light Distribution
Display.

In DIALux the alignment of luminaries is improved with
the function Set illumination point, which allows you to
align the yellow help ray (gamma = 0) with any point on
a selected surface.

The alignment of luminaries has further been simplified
in DIALux. Beside the function of the alignment of the
luminaries to CO, GammaO and C90, Gamma 0 the
illumination point can be also aligned optionally to the
maximum luminous intensity (|-
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Fig. 147 Mouse mode to define illumination point

To set the illumination point, you have to select a single
luminaire first. Maybe you even have to activate the
single luminaire selection to select a luminaire inside of a
luminaire arrangement.
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Fig. 148 Selection of individual luminaires
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When you have selected the single luminaire, you can
use the mouse mode Set illumination point and click on
the position (surface or furniture) you want to illuminate.
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Fig. 149 Align a spotlight to a picture

Inserting Luminaire Fields

Luminaire fields can be positioned either by selecting the
Insert Luminaire Field option in The Guide or the
Luminaire Arrangement Wizard - Field Arrangement
option. If you select a room and then perform a right-
click, the context menu for that room opens. Here you
can also select the Insert - Field Arrangement option.
The Wizard sequentially queries all important parameters
that must be entered.

If you use one of the options with which the luminaire
field is entered manually, the Inspector displays, in
addition to the luminaire field, a Paste and a Cancel
button.

o T an

Fig. 150 Insert luminaire fields without wizard

Until you click Paste, only the rubber band indicating the
field arrangement is visible. You can modify all
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parameters in the Property Pages before or after
inserting the field.

To edit a luminaire field, select it in the tree or in the
CAD view. If you click on a luminaire in the field, all
luminaires in the field are selected by default. If you wish
to edit individual luminaires, you first have to change the
selection filter (see Fig. 148).

The following filters can be selected (from left):

e Allow or restrict the selection of luminaire
arrangements

e Allow or restrict the selection of individual
luminaires within an arrangement

e Allow or restrict the selection of rotatable
luminaire parts

e Allow or restrict the selection of furniture

e Allow or restrict the selection of surfaces

e Allow or restrict the selection of windows, doors,
calculation surfaces

e Allow or restrict the selection of calculation
points
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Fig. 151 Manipulating a luminaire within an arrangement

The figure above illustrates how individual luminaires
within a field arrangement can be modified. The
selection filter allows the selection of individual
luminaires. The luminaire position is unchanged. This
option, for example, can be useful when directing
individual spotlights in a luminaire arrangement towards
furniture pieces.

In the Inspector the luminaire properties can be changed.

Here it is possible to select the arrangement type and the
dimensioning type of luminaire fields.
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Projektmanager

Luminaire rPositions rMounting hieight rRotatiDn_s/V Arrangement ]_

—Amangement————————  — Dimensioning
{* Symmelrical € Luminaite

“fithin
" Luminaire Centre  Luminaire Edges

to Lurninaire

¢ Duter Edge ta
Outer Edge

Fig. 152 Selecting the arrangement type of a luminaire field

The selected arrangement type, as well as the
dimensioning, influences the field properties.
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Fig. 153 Effect of arrangement type and dimensioning type on the luminaire
field dimensions

The arrangement type is also taken into account when
the luminaire fields are edited via CAD.
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Fig. 154 Luminaire field insert frames depending on the arrangement type

In the CAD ground plan view, three possible edit or
insert frames for the luminaire field are shown. When
the Symmetrical Within arrangement type is selected, the
outer blue broken line appears. The frame in the middle
appears when Outer Edge to Outer Edge and the
innermost red frame correspondingly appears with the
Luminaire Centre to Luminaire Centre selection.

The dimensioning of the luminaires and of the start and
end point of the field correspondingly changes. You can
change the extent of the luminaire field via the mouse.
To do this, right-click on the field (in the tree or in the
CAD). By pulling on a line or on a corner coordinate, you
can change the extent, just like you can do with the
furniture. Please note that the amount and, of course,
the size of the luminaires remain the same.

Projektmanager

Luminaire rF‘Dsitinns rMDunting hieight: rRDtatiDl‘IS ]4 4

Luminaire | DIAL 3 BS 300-Leuchte |

=1 Project 1
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Fig. 155 Luminaires used in the arrangement

The luminaires in an arrangement can also be
manipulated subsequently. As you can see in the
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illustration above, the luminaires and the lamps used in
the field can be modified without having to delete the
field.

Projektmanager
Lurninaire r Paositions r Maounkting heighV Rotations Arrangemeant
— Entire Field
%[00 j w0 j z[oo j

— Indirvidual Luminaire
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Sunchronized Individual Fatations

Fig. 156 Rotating the arrangement and the luminaires

Both the rotation of the entire field as well as the
rotation of the luminaires within the field can be
modified numerically or graphically. To rotate a single
luminaire within a field, it must be selected individually.
Additionally there is the possibility to synchronize
individual rotations.

Projektmanager
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Fig. 157 Luminaire field position

The position of a luminaire field can also be modified
numerically or graphically.

Inserting Luminaire Lines

Luminaire lines can also be positioned via the Wizard or
manually. After a line has been inserted, the length, the
position or the angle can be graphically modified.
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Fig. 158 Scale a luminaire line

If you pull the cross in the middle of the line with the
mouse, you change the position. The angle and the
length of the line remain constant. With the blue end
points you can modify the length and the angle at the
same time. It is not necessary to switch between scale
mode and rotate mode.
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g. 159 Edit a luminaire line

If the luminaires within the arrangement have not been

rotated, the CO of the luminaires is directed towards the
row axis (from the start point in the direction of the end
point).
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Aligning Lights

If you select individual luminaires in an arrangement via
CAD, you can also modify their rotation within the
arrangement. The position of the luminaires remains
constant. You may also use the function set illumination
point.

Fig. 160 Aligning individual luminaires within an arrangement

To be able to select individual luminaires within an
arrangement, the selection filter must be set accordingly.

Selection filter

s ki T ER L@

| &llovefRestrict Single Luminaire Selection |

Fig. 161 Selection filter for CAD selection

The fourth icon from the right enables the selection of
individual luminaires within an arrangement.

NOTE: A single luminaire is an individual luminaire
arrangement.

Inserting Luminaire Circles

At the moment, no wizard for positioning luminaire
circle arrangements is available. The options are very
similar to those already described. Additionally we would
like to point out the Start Angle and End Angle options.
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Fig. 162 Luminaire circle start and end angle

When the start angle is 0°, the first luminaire is
positioned to the right of the mid-point at distance r on
a straight line which is parallel to the X axis. Positive
angles (> 0°) are created counter clockwise. If the
individual luminaires are not rotated, the CO level of each
luminaire radiates outward.

Separating Luminaire Arrangements

An inserted luminaire arrangement can be separated into
individual luminaires by right-clicking on the
arrangement and selecting split. Subsequently the
position of the individual luminaires can be modified.
You can also separate a selected arrangement into
individual luminaires via the Edit - Split Luminaire
Arrangement menu option.

Floodlighting

The new features in DIALux 4.7 for floodlighting are very
suitable for uniform illumination of large areas, e.qg.
sports complexes. Floodlight illumination consists of an
arrangement of one or more luminaires which are
mounted separately on a pole or traverse. In DIALux you
have the additional option of mirroring such a pole etc,
either vertically, horizontally or a combination of the two
and thus achieving uniform illumination of the whole
area.

Inserting floodlight illumination

In order to insert a floodlight arrangement in DIALuXx,
select via the menu “Paste” - “Luminaire
Arrangement”-> “Floodlight Arrangement”. At the
position of the origin of the scene, a luminaire is now
placed in the bottom left hand corner. The default
setting is that the floodlighting illumination is aligned to
the origin of the ground element. You can make a pre-
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selection of the luminaires to be used as well as their
arrangement (quantity, mounting method and mirroring
properties).

Please note:

A luminaire which is added to a floodlighting
illumination must already be available in the project. If
several luminaires are available in the project, you can
simply select from these in the project manager for
floodlight illumination.

After confirming with “Paste”, the floodlight illumination
is inserted into your sports complex.

Fig. 163 Inserting floodlight illumination in a sports complex

You will find settings options in the Inspector of your
floodlight illumination.

: Projektmanager

Luminaire | Mounting Height | Arrangement | Il 4r

Luminaire: DIAL 21 Compar Wandfluter Fir Minira
Product image Light distribution curve

Fig. 164 Settings options in the project manager
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Arranging floodlighting

As mentioned before, it is possible to make a selection
for mirroring floodlighting (in the tab “Arrangement” in
the project manager).

This can be done vertically, horizontally or by a
combination of the two. In the latter case it improves
illumination uniformity of the scene.

S e vertical mirroring

o - __‘ horizontal mirrarning

o, | Vertical + horizontal

e mirrarng
1

Fig. 165 Mirroring options for floodlight illumination

Under the tab “Arrangement” you can also determine
the number of luminaires. This quantity is the same as
the number of illumination points in “Illumination
Points” tab of the floodlight arrangement.

Focal points

With the tab “lllumination Points™ it is possible at this
stage to add additional illumination points which results
in a corresponding increase in the number of luminaires.
According to the DIALux standard the illumination points
of the luminaires are aligned to the position of origin of
the sports complex; with the aid of the coordinates (x, y
and z) they can be changed manually into absolute
numbers or as an angle for each individual luminaire.

Projektmanager

Arrangement - Ilumination Points | Rotations na 4P

() Hlumination Points {(m) () Beam angle (%)

® ¥ z
1 0,400 10,900 0.000
z 0,000 0,000 0.000

R

Mew Tlumnination Point
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Fig. 166 Options for changing the illumination points

A further option for changing the illumination points is
simply to slide the illumination point to another position.
Just use the left mouse button to click on the
illumination point and slide it to the desired position.

Fig. 167 Moving an illumination point manually

The alignment of each luminaire to its illumination point
is displayed in the CAD window as a blue arrow. The red
arrow(s) belong to the original luminaire(s) which is (are)
mirrored in the project.

Symmetrical mirroring helps to save time when
positioning the luminaires. If, in specific positions, you
need different or more luminaires or even different
illumination points you have the option to insert a
further floodlighting illumination in addition to the
existing one. Alternatively you can cancel the existing
floodlight illumination. With the right mouse button
simply select the item ““Cancel Symmetry”” in the context
menu.

e e i

Fig. 168 Cancelling the symmetry of floodlight illumination
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An arrangement of individually adjustable luminaire
positions now results from the mirrored arrangement.

i
i
'
i
i
i
i
'
LY

Fig. 169 Individually adjustable luminaire positions after cancelling the
symmetry

If you do not wish to change one particular luminaire
position only, then it is best to remove this luminaire
from the luminaire arrangement. You can do this by
clicking with the right mouse button on the respective
luminaire and then selecting ““change illumination point
into an individual arrangement” in the context menu.
When you do this, the symmetry of the luminaire
arrangement remains.

g Bt v Pt e
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afgee N R S T I TS TS
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Fig. 170 Transforming a single luminaire into an individual arrangement.

Modify the position of a Luminaire

To modify the position of a luminaire you can select the
luminaire in the Project manager. Now you can use the
Property Page with the coordinate fields.
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Fig. 171 Modify luminaire data — Corrections
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Fig. 172 Modify luminaire data - Mounting height

Luminaires with articulated joints

With DIALux it is possible in computer-aided lighting
design to make use of all the mechanical properties of
luminaires. In DIALux with 3D luminaire models it is
possible, as in real life, to grasp the articulated joints and
adjust them (spots, fully suspended systems, floodlights,
street lighting). The manufacturer defines the articulated
joints, the maximum rotation and even the increments of
articulation. You simply click on the luminaire and turn it
to where the light should be directed. Of course you can
do this numerically or graphically.

Selection filter

i ‘ﬁ-a\:m G

|Permit,|'Prn:|hiI:|it Selection of Rotatable Luminaire Parts

Fig. 173 Selection of rotatable luminaire parts

The third icon from left allows the selection of rotatable
luminaire parts. If you have activated this icon, you can
turn the luminaire with articulated joint to the desired
position or you can specify the rotations in the
appropriate Property Page.
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Fig. 174 Turn the rotatable luminaire part by mouse pointer

You can also align the luminaire with articulated joint to
C0-GO, C90-GO or Imax. (see similar chapter Aligning
Luminaires).
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Fig. 175 Align the rotatable luminaire part

Luminaires with several articulated joints

In DIALux 4.7 luminaires can have several rotatable
elements. Luminaires with one or more articulated joints,
and therefore with one or more luminaire elements, can
be shown separately in the project tree with their own
symbol.

@

=

Fig. 176 Symbol for luminaires with several articulated joints

Unrestricted lighting arrangements

With DIALux you can position the luminaires individually,
in a circle, in a line or in a field. You can then form them
into groups to deal with them geometrically and/or as an
electrical unit. Just add your desired luminaire
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arrangement to a new luminaire arrangement via the
context menu of the selected luminaire arrangement.
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Fig. 177 Context menu of the unrestricted luminaire arrangement

You can modify these further by changing the name,
position / rotate or modify the origin.
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Fig. 178 Modify the new luminaire arrangement

You have the ability to copy and paste the whole
luminaire arrangement in the context menu. If you want
to take out individual luminaires of the new luminaire
group, first of all you have to split the unrestricted
luminaire arrangement. Then you can select the
luminaire which should be removed from luminaire
group and open the context menu. Now you can access
the function Remove from luminaire group.
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Fig. 179 Remove from luminaire group

Aligning luminaire arrangements

You can align to C0-G0, C90-GO or Imax among
individual luminaires as well as complete luminaire
arrangements. To do this select the inserted luminaire
arrangement (luminaire field, line or circle arrangement,
unrestricted luminaire arrangement) and select Rotate
with the context menu.
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Fig. 180 Aligning luminaire arrangements — Context menu

Then the function Set illumination point (to CO-GO or
C90 -GO or Imax) is activated and you can align the

luminaire arrangements (see also chapter Aligning
Luminaires).
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Fig. 181 Set illumination point — Aligned luminaire field

Calculation of luminaire geometry included

On request the user can now include luminaire geometry
in the calculation. This is not necessary with normal
surface-mounted or recessed luminaires. Extended
pendant luminaires which emit light directly or indirectly
may hang in their own shadow, perhaps making it
necessary to consider the luminaire geometry.
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[llumination strategies

Insertion of luminaries with “direct planar lighting”

To use direct lighting solutions one or more luminaries
should be selected from the DIALux database initially.
Afterwards the selected luminaries should be added to a
DIALux project. By clicking the button “direct planar
lighting™ in the DIALux toolbar it is possible to insert a

new direct planar lighting solution.
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Fig. 182 Selection of a direct planar lighting situation

Another way to insert a direct planar lighting situation is
through the selection of “Paste > Luminaire
Arrangement” in the DIALux Menu.

e Be % Wew A0 Pk
RN AT LS

ol ¢ wfElm el

Baste | Lumingrs Selection  Quipt  Window  Opine ]
e Do L3

Gencral | Harbsnanon phan ek
[T Foom 1
Dasoription:
= [ Proged: 1

&, L Uil

= B Room 1

™

|
"
-
~
I
o

| a‘:* i
Lurninars Arranganent v incvidusl Luminains T
Stared, e ¥ | (o] Field fgrangement
Busralire. .. | o Lires Surangement —
Boarn alarmacts. . . ol Orcle Asrargeinenl
Windims s doare, 18] - ree o
Exterir scane demests. JE] oot ploru ighiing
Coodston ufacer., i fetico ol bohtig
Cboubstion points.... lur-n-m ]
GR Dicrerver. .
Tepfures.. ..
Colours.,
Light cokmrs. ..
Cokeux Nlters.,
Cordril graam
g s
Eywr ity Fraualion
Tirier? L
Irser? Pey Line
Irwier? Sl
Insert Cincla
Insert Raster

T T T

T

Fig. 183 Alternative solution to insert a direct planar lighting situation

After inserting a room, click the left mouse button in the
CAD window and drag the mouse to generate a
rectangle in your actual room. This rectangle represents

the direct surface which should be illuminated. By

clicking “Paste” in the project manager on the left all
selected luminaires are inserted into the project
respectively into the room giving uniform illumination.
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Fig. 184 Insertion of selected luminaries into the direct planar lighting situation

The geometry of the direct planar lighting can be
modified arbitrarily. Therefore choose a point on the
selected rectangle and shift it to the preferred position.
While clicking the right mouse button within the
geometry additional points can be inserted.
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Fig. 185 Insertion of additional points to the lighting situation

The project manager provides you with several
possibilities to modify settings individually. Amongst
others you are able to make changes in Mounting Height
(Fig. 186.1), Arrangement of luminaries (Fig. 186.2) and
Rotation of single luminaries (Fig. 186.3).
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Fig. 186 Changes in Mounting Height (1), Arrangement of luminaries (2) and
Rotations of single luminaries (3) at vertical planar lighting solutions

For editing the two different axes within the geometry
simply click the right mouse button and select Edit axes.
The blue and red doted lines represent the two axes. On
these axes the luminaries are arranged. By clicking the
left mouse button and moving the mouse simultaneously
the axes can be positioned.
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Fig. 187 Editing the single axes — direct planar lighting
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Insertion of luminaries with “vertical planar lighting”

The procedure to insert a vertical planar lighting solution
is the same as with direct planar lighting. Firstly one or
more luminaries should be selected from the DIALux
database. Secondly these luminaries should be added to
the actual project. By clicking the button “vertical planar
lighting” in the DIALux toolbar you are able to create a
vertical planar lighting solution.
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Fig. 188 Selection of a vertical planar lighting situation

Alternatively you can insert a vertical planar lighting
situation as well through “Paste = Luminaire
Arrangement” in the DIALux Menu.
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Fig. 189 Alternative solution to insert a vertical planar lighting situation

T e

After clicking the button a project window opens. You
are now able to draw a line which represents the
arrangement of the selected luminaries. By clicking the
left mouse button and dragging a help line is drawn. By
default every 1 metre a luminaire will be positioned. The
button ““Paste” on the left side will execute the insertion
of the selected luminaires.
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Fig. 190 Insertion of selected luminaries into the vertical planar lighting
solution

As well as direct planar lighting solutions the project
manager provides you with several possibilities to modify
settings individually. Amongst others you are able to
make changes in Mounting Height (Figure 182.1),
Arrangement of luminaries (Figure 182.2) and Rotation
of single luminaries (Figure 182.3).
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Fig. 191 Changes in Mounting Height (1), Arrangement of luminaries (2) and
Rotations of single luminaries (3) at vertical planar lighting solutions

By clicking the right mouse button on a luminaire within
the actual room you are able to adjust the axes by
selecting Edit axes. The axes are blue and red doted. The
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luminaries are positioned on these axes. To shift the two

different axes simply click left directly onto the axis and
drag the mouse.
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Fig. 192 Editing the single axes — vertical planar lighting
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Coloured light

Background information

Up to now DIALux only calculated “white” light. The
amount of “light energy”” distributed by the luminaire
was defined by the luminous flux of the lamp(s) and the
light output ratio of the luminaire. The spectral
distribution, the wavelengths of the distributed radiation
was not taken into account. This approach is usually
correct, because interior and exterior lighting design is
mainly made with ““white” light sources. Calculated
values are totally correct, as long as only direct light is
taken into account (without reflection). When reflected
light has to be considered, the mistake made in the
calculation can be serious. This depends on the spectral
reflection of the material and the spectral distribution of
the light sources.

Technical data of luminaires mainly describe the
distribution of the light. Well known examples are the
DIALux internal ULD format, CIBSE TM14, EULUMDAT,
IES and others. The data describes the intensity of light
from the light centre of the luminaire in defined
directions. Unfortunately there is no information about
the spectral distribution of the light from the light source
given. Typically text informs the user which lamp is used
e.g. T5 / 49W 830. The expert knows, that this is a
triphosphor fluorescent lamp with a correlated colour
temperature of 3000K and a colour rendering index
greater than 80. The colour of light is now more or less
described but not for a correct calculation. If light is to
be calculated correctly including the colour information,
it is absolutely necessary to know the spectral
distribution.

spectral lightcalculation

Fig. 193 Spectral light calculation

In this diagram you can see the spectral distribution of
the light source (green) and the spectral reflection factor
of a material (red) in the visible spectrum. The reflected
light from this surface would have the spectral
distribution as shown by the orange line. Up to now, this
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effect was not taken into account by the calculation. For
the light source the radiation was constant over the
visible spectrum. The amount was defined by the
luminous flux. For the material also the reflection factor
was taken as constant over the visible spectrum.

non spectral lightcalculation

380 430 480 530 580 630 680 730 780
wavelength

Fig. 194 Non spectral light calculation

That this effect leads to serious errors calculating
coloured light or coloured material is obvious.

DIALux can now take into account the spectra of light
sources, the spectra of colour filters and materials. The
luminous flux of the lamp is now distributed to the
individual wavelengths according to the data given in the
spectral distribution. Because of this the results are more
accurate and the visualisation is improved. Now all colour
effects can be displayed in the rendering.

Lamp spectrum / Light colours

Lamps can have a spectrum already defined in the
luminaire Plugin or in the lamp Plugin. In that case, the
user does not have to do any additional spectra selection
to take colour into account in the light calculation. Some
luminaire manufacturers offer their own luminaire
catalogue in combination with filter and lamp spectra.

In the colour tree of DIALux you can see the subfolder
Textures, Colours, Light colours and Colour filter. While
textures and colours are only for use with objects (room
surfaces, furniture,...) the light colours and colour filters
are for use with luminaires. The difference between light
colour and colour filter is very important.

The light colour is the result of the spectral distribution
of the luminous flux of the lamp. In the folder light
colour there are three subfolders with specific spectral
distributions for the black-body radiator, for standard
spectra and for common lamps. The common lamps are
again divided into the incandescent lamps, fluorescent
lamps and high pressure discharge lamps.
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Fig. 195 Light colours in the DIALux colour tree

These spectra can be used for a lighting calculation. They
can easily be dropped onto a luminaire. If a spectrum is
selected, the inspector shows information regarding the
correlated colour temperature, the spectral distribution
and the colour rendering index.
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Fig. 196 Colour information for a selected spectrum

Selecting a spectrum in the colour tree, the inspector
shows a graphical preview of the spectral distribution
and a value for the correlating colour temperature. This
value is only exact for a thermal radiator. The colour
appearance of this spectrum is displayed as the
background colour of the spectrum itself on the right
hand side. A click on the lower right corner of the
diagram in the inspector shows a preview of the CIE test
colour samples illuminated with the spectral radiation of
this light source. For each colour sample the colour
rendering index is given and the Ra is also calculated.
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Fig. 197 Colour rendering indices of the CIE test colours (CIE 13.3)

The display is to specify the colour rendering and colour
matching properties of light sources.

Standard Flourescent lamp High pressure
illuminant D65 warm white 830 sodium
RA 100 RA 80 RA 20

e

Fig. 198 Spectra and colour rendering properties of different light sources

The colour rendering index (CRI) (sometimes called
Colour Rendition Index), is a measure of the ability of a
light source to reproduce the colours of various objects
being lit by the source. It is a method devised by the
International Commission on lllumination (CIE). The best
possible rendition of colours is specified by a CRI of one
hundred, while the very poorest rendition is specified by
a CRI of zero. The CRI is measured by comparing the
colour rendering of the test source to that of a ""perfect"
source which is generally a black body radiator, except
for sources with colour temperatures above 5000K, in
which case a simulated daylight (e.g. D65) is used.

To add a spectrum to a luminaire, just drag and drop it
onto it. All luminaires within the arrangement (field, line,
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circle or single) get that spectrum. To add a spectrum
just to a single luminaire within the arrangement, just
hold down the SHIFT key while dragging and dropping it.
The luminaires show the replacement of a spectrum with
blinking for a short time and the light emitting surface
will appear in the colour of the light source (if available
including the colour filter). If you want to put a spectrum
to all luminaires in the room or exterior scene, just hold
down the CTRL key while you drop it on any luminaire.

Luminaires with rotatable elements can get a spectrum
and filter for each light emitting object individually.

If you just drag and drop a filter onto a luminaire with
adjustable elements, all the luminaires of the same
arrangement and all light outputs will get the spectrum /
filter.
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Fig. 199 Drag and Drop of a spectrum onto a luminaire with rotatable
elements

The filter is not used on the luminaire of the same type
which is in a single luminaire arrangement (in the middle)
neither on the luminaire of a different type.

If you hold down the CTRL key while drag and drop the
filter / spectrum, all luminaires and all light emitting
elements get the spectrum. This includes those of a
different type and in another arrangement.
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Fig. 200 Drag and drop of a filter / spectrum, while holding down the control
key

IMPORTANT: Holding down the SHIFT key, makes only
that light emitting element getting the filter that is
picked by the mouse.
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Fig. 201 Drag and drop of a spectrum / filter on a rotatable element of a
luminaire while holding down the shift key

After a spectrum is added to a luminaire the Property
Page ““Colour appearance” tab displays the lamp
spectrum, the filter spectrum and the resulting colour

data. In the line “lamp colour” the name of the lamp
spectrum is shown.

© DIAL GmbH, Ludenscheid page 134



DIALux Version 4.7

Technical Data. -~ Color appearance | Rotations | General ar

Luminous emittance 1

Light colour: High-voltage halogen

Filter:

Transmission: 100 %o
Lamp: Filter: Result:

Ail_4

Fig. 202 Spectrum of the lamp, the filter and the resulting radiation. Click on
the triangle on the bottom right to get the Ra values.

Colouir filters

An optical filter is a device which selectively transmits
light (often a particular range of wavelengths,
representing a range of colours of light), while blocking
the remainder. A filter can only block the specific
unwanted range of wavelengths. The colour that the
user wants to use has to be part of the spectral radiation
of the light source. For example there is only a small
amount of blue light in the spectral distribution of
incandescent lamps. To get a high saturation of blue
light another light source would be better.

In DIALux there are several hundred colour filters
available. These are clear filters which had their spectral
radiation measured in the photometric laboratory of

To add a light colour to just DIAL. According to the usage of these filters they are
one luminaire in a scene, stored in subfolders in the DIALux colour tree. The
hold down the Shift key . . . .

while drag and drop numbering is according to the numbering of the

available product. In the preview you can see the colour
appearance and the transmission factor when used with

N—— standard illuminant D65.
SHIFT

To add a light colour to all
luminaires in a scene, hold
down the CTRL key while

drag and drop

CTRL
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Transmission factor
using D65

Colour appearance
Using D65

Fig. 203 Technical information of colour filter

To add a filter to a luminaire, just drag and drop it onto
it. All luminaires within the arrangement (field, line, circle
or single) get that filter. To add a filter just to a single
luminaire within the arrangement, just hold down the
SHIFT key while dragging and dropping it. The luminaires
show the replacement of a filter with blinking for a short
time and the light emitting surface will appear in the
colour of the filter (if available including the colour of the
light source). If you want to use a filter with all
luminaires in the room or exterior scene, just hold down
the CTRL key while you drop it on any luminaire.

Luminaires with rotatable elements can have a filter with
each light emitting object individually.

Coaction of spectral distribution of the light source
and colour filter

Most lighting calculation software has for each light
source only one spectrum or even just a RGB value. But
this is not enough for a professional lighting designer.
The resulting colour is defined by the spectrum of the
light source and the transmission spectrum of the filter.

Lumirces emittancs § | Lumirces emittancs
Light ok Sodeam vagou Professonal Light ok Haogen metal vagos decharge
Filter: Ay Filter: Ay

Transmizsion: &5 e l Dy e J Transmizsion: v e l Dermrye J

VIR Ve

Fig. 204 Resulting spectrum of a luminaire with two times the same filter but
different light sources

The two pictures above are from the Property Pages of
two luminaires. In both cases the same colour filter was
used. However the light sources are different, one is a
high pressure sodium lamp and the other is a metal
halide lamp. Of course the resulting spectrum is totally
different. Also the transmission factor is different. The
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transmission factor given for the filter at D65 is even
higher at 41.6%.

gddd

Fig. 205 All the spots are using the same colour filter, but have different light
sources. From the left: Incandescent, Flourescent 830, D65, high pressure
sodium, metal halide ceramic and metal halide quartz

To get rid of a filter you can either click on the
“Remove” button in the colour appearance Property
Page or you drag and drop a “no filter” filter onto the
luminaire. No filter is always in the top of the filter
subfolders.

Light colours in the ray tracing

The used light colours and colour filters are automatically
handed over to PovRay. There is no further setting
necessary to use colours in the ray tracing visualisation.

White balance

The white balance is used to adjust the rendering on the
monitor to the colour temperature of the lights in the
scene. Digital and analogue recording of videos and
pictures offer the option to use white balance to
““correct™ pictures. This imitates the ability of the human
eye for chromatic adaptation.

Fig. 206 Four identical photos using different values for the white balance
(Source: wikipedia, foto Thomas Steiner)
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In the menu view you can select “Set white balance™.
Selecting this function, you can choose different settings
for using the white balance. Please keep in mind, that
also your monitor has a setting for a white balance or at
least for a colour temperature. These settings can
counteract the software settings.

White balance

Carry out white balance
Use Automatic

Manual white point

3500K 6500k 10000k

Here you can set the colour temperature manually,
which is to appear as white. The automatic system
attempts to use optimal settings based on the light

SCeEne.
Apply

Fig. 207 Adjusting the white balance

Deselecting the checkbox “Carry out white balance™ can
make your rendering appear unrealistic and give a colour
cast. We suggest using the automatic mode. If manual
correction is necessary, switch of the automatic mode
and adjust the slider to the colour temperature of the
light in the rendering.

© DIAL GmbH, Ludenscheid page 138



Adding luminaire
arrangement to control
group

DIALux Version 4.7

Light Scenes and Control Groups

Definition

DIALux supports the planning of dynamic light controls,
e.g., on the base of DALI. There is the possibility to
define luminaire groups, switch and dimming levels, to
calculate light scenes, to visualize and to process the
planning results for easy implementation. Light scenes
define the changeable qualities of the contained control
groups, as for example dimming levels, light colour,
inclining and panning the luminaire and LDC. In light
scenes groups of luminaire arrangements are called
*control groups™.

Requirements

Any luminaries can be added to control groups and also
an individual luminaire can be included within an
arrangement. Luminaires can exist in more than one
control group. Light scenes can contain one or several
control groups. Control groups cannot exist at the same
time in the light scenes which contain the same
luminaire. The complete light scene can be calculated as
a whole or all necessary control groups of a light scene
are calculated and the result can be changed afterwards
interactively by changes in the light scene.

Generate a project with light scenes and control
groups

Insert a new room and adapt all settings in the
accompanying Property Pages (see chapter Edit Room
Data). Subsequent you can insert the luminaires which
you would like to use in your project. Select those which
you want to assign to a control group. If you have
inserted a luminaire field, you should activate the
function ""Allow single luminaires selection', because the
possibility exists to select single luminaires. DIALux offers
the option to add your luminaire arrangement(s) to one
or several control groups. In the menu - Paste >
Control group, as well as in the context menu in the
CAD window or in the Project manager you can add
your selected luminaire(s) to a new or existing control

group.

© DIAL GmbH, Ludenscheid page 139



DIALux Version 4.7

- - DT T FRnT I= | BT
B ufEnfEl = caale=ag o |
— | T e ke g
— s ™ v S Rl Sl Y S~ S
- = —— i
[———

————

- mmen

.
-E;.,—
i

. 2l
il
LA

sEmn;
Legig
b |

i

T wr W v lan |

s

Fig. 208 Paste a control group via menu
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Fig. 209 Paste a control group — Context menu of the room
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Fig. 210 Paste a control group — Context menu in the CAD view

Then in the Project manager the control group appears
with a link to the luminaires. The control group has the

Property Page Name.
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Fig. 211 Property Page of a control group

If luminaires are deleted, these are also removed at the
same time from the appropriate control group, provided
that these belong to a control group.

In the menu Paste you can insert a light scene in your
project.

[L Fle Edt Wiew CAD | Paste | Luminaire Selection  Output  Windo

O = = I .,"" Mew SCens » j ﬂ !
15 % Fl‘.s- Luminaire Arrangement » 0 |
T Street Element b

ffm  Eurniture...
< Mame

Foom elements. ..

Mame: IEDntrDI group 1 Windows and doors...

Exterior scene elements. ..

Calculation surfaces. ..
Calculation points. ..
#  Texbures..,
— Control group

! _g Light scenes h [
[=-23 Project 1 |

Fig. 212 Insert a light scene via menu

Alternatively you have the option to insert a light scene
from the context menu of the room.
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Fig. 213 Context menu of the room — Insert a light scene

If a control group was inserted already, you can access it
by a right-click on the respective control group for the
context menu and then add a new light scene. In Fig.
163 the suitable control group already exists.
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Fig. 214 Context menu control group — Add to light scene

If you select the light scene in the Project manager, the
accompanying Property Pages open. The same happens
to the control group available in the light scene. The
Property Page light scene contains the name of the light
scene which you can customise. DIALux has the option
to define light scenes as an emergency light scene and to
include the first reflection on the ceiling in the
calculation (LG 12). You can make these adjustments in
the checkboxes of the light scene Property Page.
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Fig. 215 Property Page of a light scene — Light scene

The Daylight factors tab enables the determination of the
position of the sun for the daylight calculation. You have
the option to make various settings in the Inspector with
respect to daylight. Activate the checkbox Take daylight
into account during calculation, that way you include the
daylight in your project. If the checkbox is deactivated,
the room is calculated without daylight. Individual or all
light scenes of a room can be calculated at the same
time.
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Fig. 216 Property Page of a light scene — Daylight factors

In the Property Page Dimming values the control groups
with dimming levels are set in an editable list.

© DIAL GmbH, Ludenscheid page 143



DIALux Version 4.7

2 Promet 1
= Lufnares Lied
[ S
_| vemiplane
= {0 Light mcares
= g Light somne |
o Contral group §
H O bight soene
[ Contrdl grings
i oty Cortrel gras |
a1 oty Cortral gras 2
o For
o ol
= sl s
= Wl
B war
B way
3 wald
[ Lusinares
Fuokd e aegmrrert
L &1 et
W [ Pursture

Beragect | o Fum... | o Testres | Lmn | oueme

Fig. 217 Property Page of a light scene — Dimming values
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Fig. 218 Property Page of a control group — Dimming values

The user has the option to make set dimming levels of
the used luminaires visible in the CAD view and to edit in
the appropriate Property Pages. By means of the icons in
the menu bar the dimming levels can be switched on
and off. Also there is the option to change between
individual light scenes with the arrows, provided that
several light scenes exist.

‘W oo E Vew CAO Paste Lumnamisecn Qupt Window 2
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Fig. 219 Icons for showing dimming values and light scenes in CAD
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Fig. 220 Viewable dimming values in CAD

If luminaires with more than one light output are used,
the dimming values for each light emitting object (LEO)
can be adjusted separately. In the Property Page of the
control group in the lighting scene, you can define the
dimming values for each LEO. This dimming value will be
multiplied with the dimming value of the control group.
Example:

The control group will be dimmed to 100%. In this
control group there is a luminaire with independent
direct and indirect light output. The direct light should be
switched off; the indirect light should be completely on.
Settings:

Dimming value of the control group: 100%

Light output direct: 0%
Total: 100% x 0% = 0%

Light output indirect: 100%
Total: 100% x 100%= 100%

If the indirect light should be dimmed to 50%o, you can
either dim the control group or the LEO.

Either:

Total: 50% x 100% = 50%
Or

Total: 100% x 50% = 50%
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Projektmanager

Dimming values

Total dimming value: 100.0 |G

Spedify the dimming values of the luminaire that are in this
control group.

WACO 422.88.bd.bd.dd.ac.05.0 Straight edger -

TobiasGrau FM12-2 EMMA TRIO brass

=| TobiasGrau BG41-0 AGATHE + CHILD alu pol
Luminous emittance 1 100 hd
Luminous emittance 2 0

¥ 1x TobiasGrau FM12-2 EMMA TRIO brass
¥ 1 x TobiasGrau BG41-0 AGATHE + CHILD alu pal
¥ 0 x DIAL 3 BS 900-Leuchte
= Room 1
1 workplane
=3 Light scenes
=~ Cf Light scene 1
ELU_- Control group 1
=3 Contral groups
= _% Control group 1
& a0
2 4
& st
o an

Fig. 221 Dimming individual light outputs separately

If no light scene is inserted in the room, only the room is
calculated as before.

Modify light scenes and control groups

You have the potential to duplicate light scenes as well
as control groups. In this manner the task is made easier
for you if the same lights with different dimming levels
are to be used. You can find this function in the context
menu of the light scene or control group.
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Fig. 222 Duplicate light scene or control group
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The function of brightness distribution in the calculated
room can be accessed in the menu File - Settings -
Adjust Brightness
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Fig. 223 Adjust brightness via menu

or in the context menu within the CAD window.
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Fig. 224 Adjust brightness — CAD window

The Property Page Brightness allows the setting of the
brightness distribution in the room. After you have
shifted the brightness control in the desired position,
click on the Apply button, so that the currently displayed
window can be refreshed in your 3D Rendering.

© DIAL GmbH, Ludenscheid page 147



DIALux Version 4.7

. Projektmanager

_/ Brightness rExtended Settings |
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|
i 4gpl

Here pau can et the brightness of the 30 display of the
rendered rooms,

The modification applies to all subsequent 30 renderings.
Click on &pply to refresh the currently displayed window,

Fig. 225 Brightness control for 3D rendering

In the Extended Settings tab you can correct the
exposure time of the CAD. Additionally you have the
option to optimize light scenes together by means of the
checkboxes.

: Projektmanager

Light scenes can be Brightnesyy Extended Settings

optimized together

v Use sutamatic
V¥ Optimize light scenes together

E steriar [Rteriar Dravlight

J' Apply |

Here pou can corect the exposure

Fig. 226 Extended settings

Export of light scenes

. . . Now DIALux offers the option to export light scenes in

xport light scenes in . . .

* dic format the *.dlc format (DIALux Light Control). You find this
function in the menu File > Export - Save DIALux light
scene file...
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Fig. 227 Export of light scenes
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Emergency lighting

Global

Emergency lighting can be calculated according to the
European standard EN1838. In the introduction of the
standard EN 1838 on page 2 it is stated that only the
direct light has to be taken into account and not the
reflected (indirect) component for the calculation of the
emergency lighting scene. Also the special regulation of
the Lighting Guide 12 (LG12) from the SLL in the UK,
that the first reflection of direct light onto a ceiling is
selectable for the calculation. In DIALux additional
calculation methods are required for escape route
lighting and open area lighting.

Emergency
Lighting
|
== L.—

Emergency i Standby
Escape i Lighting |
Lighting i |
Escape Open Area High Risk
roule Lighting Task Area
Lighting {Anti Panic) Lighting

Fig. 228 Types of emergency lighting

Standby lighting is calculated like a regular lighting
design. The option to do an emergency escape lighting
design is available when a lighting scheme is inserted
into a DIALux project and it is set to an emergency
lighting scheme. Because the emergency situation and
lighting is often integrated into a regular lighting design
and realised with luminaires which are in use also for the
regular lighting, this reduces the work the designer has
to do. You are able to select those luminaires, which are
used for emergency lighting from all the luminaires
placed in a room and you can also place additional
luminaires which are only used in an emergency. Such
luminaires, which are only used in the emergency case,
are not taken into account in the *““regular’ lighting
calculation. But these luminaires are placed and they are
listed for the outputs to locate them for the
commissioning. You can select for each luminaire
whether it is used in the regular lighting, in the
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emergency lighting only or for both cases. The duration
time and the luminous flux can be set for the emergency
case. The dimming of luminaires and taking daylight into
account in an emergency lighting scheme is of course
not possible.

To create an emergency lighting scheme you just have to
select the desired room and make a right click to add a
lighting scheme.
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Fig. 229 Emergency lighting scene

If you want to design an emergency lighting project for
the UK market, it will be possible to define here the
calculation according to Lighting Guide 12, to take into
account the first reflection of direct light on the
ceiling(s). This, of course, will be automatically switched
on if the user selected the standard settings according
the UK market (global options, like UGR SHR and
illuminance quotient).

You can define for each light emitting object whether it
is used for emergency lighting.

Projektmanager

_rCDntrDI groups rGeneraI ]’FDescru:uI:iu:uVw Emergency Lighting "

Luminous emittance 1 I

¥ Use for emergency ighting.
% Only far Emergency Lighting
= In addition to nomal use,

Emergency lighting |1 0o

[Emergency power mode / refersnce

Emergency lighting luminous 3350 Im
Colour rendering indes: 20
(=13 Froject 1
- Luminaires Used

Fig. 230 Property Page of emergency lighting
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For each luminaire and each LEO (Light emitting object, a
luminaire may have more than one light output) of a
luminaire, there will be a luminaire data sheet for
emergency lighting available. This datasheet offers
important information about the LEO. The first one will
be a graphic for the ““Disability Glare Zone™. In this
graphic the maximum intensity values of EN1838, Table
1 will be listed and in two sketches the maximum
intensity values of the LEO for the “flat floor”” and for
the “uneven floor” will be given. The second graphic /
table will show the maximum distances for the mounting
of the luminaire to achieve a desired illuminance (for
example 1 Ix). It will list several mounting heights (2m up
to 5m) and the mounting options: wall to transverse,
transverse to transverse, transverse to axial, axial to axial
and axial to wall.
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Fig. 231 Output — Emergency lighting data sheet

Escape route lighting

To do an escape route design, you have to insert one or
more escape route calculation object(s). The escape
route can be edited by entering the coordinates or by
moving with the mouse. With a right click additional
points can be inserted to add a kink to the escape route.
The width can be set to a maximum of 2m.
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Fig. 232 Emergency lighting — Modify escape route

The surface is placed on the floor but you can move it
around freely. After placing these escape route object(s)
a luminaire has to be selected. With a right click on the
escape route, a luminaire arrangement of single
luminaires can be placed above the escape route.

Edit Escape Route

| Insert Escape Route Lighting

align and distribute 3
Copy Along a Line...

44| Cut

31| Copy

> Delete

Set DWG or DXF origin here

Selection hidden

Fig. 233 Emergency lighting — Insert escape route lighting

You can select the luminaries you want to use, you can
define the luminous flux, which LEO to be used (if there
is more than one) and you can define a desired
illuminance level to be reached on the escape route. The
maximum distances for the first luminaries and between
the luminaries are calculated and used for the
positioning of the luminaries. Also you can select if there
should be luminaries in the positions of the kinks of the
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escape route. If necessary, there can be more than one
escape route and luminaries arrangement in a room.
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Fig. 234 Escape route lighting

Before the escape route with the escape route luminaries
is planned, normally the positions of luminaires are also
defined by the positions of “MANDATORY POINTS OF
EMPHASIS”. Initial design is conducted by situating
luminaires to reveal specific hazards and highlight safety
equipment and signs, in addition to providing
illumination to assist safe travel along the escape route.
This should be performed regardless of whether it is an
emergency escape route or an open (anti-panic) area.

As seen in this visualisation, the manufacturer can use
real 3D models for the visualisation of its luminaires.
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Fig. 235 Escape route lighting — Visualisation

Open area lighting (anti panic)

Open area lighting can be automatically prepared by
inserting an emergency lighting scene. In the Property
Page for the lighting scheme there is a button to insert
““anti panic calculation surfaces” on each piece of floor
in the room, even if the floor is tilted or consist of areas
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in different heights. The geometry is copied from the
floor minus 0.5m from the walls. It is also possible to edit
the surfaces manually.
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Fig. 236 Open area lighting

The way to insert an open area luminaire arrangement is
similar to that in the escape route lighting. A right click
on the open area calculation surface opens the Property
Page for the luminaire arrangement.

E Scale

Rotate

| insert open-area lighting

Edit Calculation Surface

Align and distribute 3
Copy Along a Line. ..

Cut

Copy

Delete

X e ply %<

Set DWG or DXF arigin here

Selection hidden

Fig. 237 Insert open area lighting

© DIAL GmbH, Ludenscheid page 154



DIALux Version 4.7

Luminaire | Emergency Lighting -~ Anti-panic lighting

luminaire distance

max. distance C0 - C180: 1271 |'m
max. distance C30 - C270: 208 |m
max. distance border - C130: 473 |m
max. distance border - C20: 47 |m

Anti-panic lighting
Emniin: 0.5 I

Uniformity: 40 :1 | Suggestion

Luminaire Mounting

Mounting Type: Surface-Mounted w
Suspension Height: m

Mounting Height: m

Rotation: 0.0 :j

Room Height: 2,800 m

NEI =

Fig. 238 Properties of the open area luminaire arrangement

This tool calculates the maximum distance for the
selected fittings taking into account the desired
minimum illuminance level and uniformity. You can see
here the maximum distance lengthwise and crosswise
between the luminaires and between luminaires and the
border of the open area calculation surface. The
arrangement will be placed symmetrically above the
open area surface.

To calculate the “open area” which means the
unobstructed floor, you have to select in the calculation
setting not to take the furniture into account.
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Fig. 239 Calculation dialogue — Without furniture

Those luminaires, which are in use for emergency
lighting, are marked with the expression “emergency
luminaire™.
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Fig. 240 Emergency luminaires in the CAD view

High risk task area lighting

For the high risk task area lighting, you can use the
regular task area calculation surface of DIALux. It
contains of the task area(s) and the surrounding area.
The calculation surface will be calculated in the
emergency lighting scheme as well as the other
calculation surfaces.

Luminaires with emergency lights

A luminaire can transfer the information of several light
emitting objects. These LEO can also be defined as
“emergency LEO”. These emergency LEOs are only used
for the emergency lighting calculation. Since DIALux
version 4.1 these emergency LEOs will be used by DIALux
for the emergency lighting calculation. A “regular”” LEO
can also be used for the emergency calculation. Often
“normal luminaires are equipped with battery packs or
they are connected to a central battery. So in the
emergency case the “regular light distribution curve is
used for the calculation. Maybe the luminous flux is
different. In DIALux a single luminaire can be picked and
the settings to use it in the emergency lighting
calculation can be defined.

I 3 A2 . LI Es %] E &

s vEnEREY O] Sl foea %
Prageii man s ok | Iy iy p—
jantrod grisgn | Gererd | Evsognon  bemevgency bighing T F 1L | 4y ) T4 1A "

Lupwronn eestarcs | | s sfice 1 | =

i e i

17 Cinky b [ sy Lighing
T b i s ol

148

L rmgercy gty i
Evrgeryy preees e | mimerer

Ermagercy ftrg ke 3 -
ok s e o -
K

5 Prome | =
41 " Lot Useed I
A N e |
ik |
# 3 Light storm

Fig. 241 Emergency lighting — Inspector

You can define here if the luminaire has to be used for
the emergency calculation. Also you can define if it is
used only in the emergency case or for the normal
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lighting. The luminous flux for the duration time can be
edited here.

The emergency LEO is designed to handle a light
distribution curve which is different from the regular
LDC. There are for example fluorescent lamp luminaires
on the market which have an incandescent lamp or a
LED included for emergency lighting. In these cases it
would be possible to use the fluorescent lamps LDC for
the normal lighting situation and the incandescent lamp
or LED LDC for the emergency lighting.

Emergency lighting data sheet

One element of good lighting design is of course
complete lighting documentation. In accordance with
prEN 13032-3 DIALux also provides evaluation of
emergency luminaires with regard to glare and optimal
positioning in the form of a data sheet.
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Fig. 242 Emergency lighting data sheet
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Daylight calculation in DIALux

DIALux is complemented by the extensive support of
daylight calculations. Now daylight scenes can be
inserted in your project allowing the influence of daylight
in the interior and exterior scenes to be simply
calculated. The different sky models (clear, overcast,
partially overcast), as well as the direct sunlight
influences the calculation. Of course location, time and
alignment, as well as the daylight obstruction are taken
into consideration with the calculation.

Basics

Since the introduction of version 4 DIALux can calculate
daylight. No special mode is necessary for this. In exterior
scenes daylight can be calculated basically, and in
interiors whenever windows or skylights exist in the
room. As a base for the calculation the DIN 5034 and the
CIE publication 110 were used. The sky dome is divided
into parameterised luminous surfaces, which get a
luminance depending on the sky model, location, date
and time. By the option ""use direct sunlight™ it is also
calculated with the sun as a light source. The calculation
occurs in the following steps:
1. Calculation of the skylight on all surfaces (inside
and outside)
2. Calculation of the direct sunlight on all surfaces
3. Calculation of the direct light of luminaires (if
available)
4. Calculation of the indirect component

DIALux does not differentiate between inside and
outside calculations; all surfaces are simply used for the
radiative interchange. If you want to do a daylight
calculation in DIALux, a suitable light scene must be
inserted.

Sky types in DIALux

The sky types in DIALux correspond to the CIE 110-1994
""Spatial Distribution of Daylight - Luminance
Distributions of Various Reference Skies'. Thereby a
luminance is assigned to every point of the sky. The
luminance depends on the solar height, the solar
azimuth, the sky point height and the sky point azimuth.

Tab. 1 Sky types according to CIE 110-1994
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Overcast Sky Averaged Sky Clear Sky
CIE-Name Overcast Sky Averaged Clear Sky
Intermediate Sky
Developed by
Nakamura, Oki et
al.
Description Complete Developed from a | Cloudless Sky
Overcast Sky, long period of
rotationally measurements,
symmetrical described
luminance average weather
distribution conditions
Dlrec_:t sun No No Yes
possible
Number of
possible
zenith 3 1 8
luminance
In DIALux
used zenith Krochmann Krochmann
luminance
Light Scenes

DIALux offers the possibility to define light scenes in a
project. For this a light scene is inserted within the room
or the exterior scene by right-click or insert-menu. In
light scenes luminaires can be provided individually or as
control groups with dimming levels. Likewise a daylight
situation can be defined.

ProjekEnasnsges
Light seeme | Dandl Dahors, Dinmeineg values
Shsigngs e

Luminades in ne conisl groun 0
Cantiol groug 1 100

3 Prodech |
& Lurrnusres Liad
¥ o DIAL 3 IS 0 schee
=¥ Room |
4 Workpiane
) Light soenes
o Ught scerm |
o Control groug 1
- g Ught smrm
—i-{ Contral groups
+-rhy Conkrol group |

¥ ¢Ty Contral group 2
& Fleor
 Crdrg

[ winl gl e

= [ Vs

EProject W Funbure | g Tedues | 9 Lumieare . | Oubnot
Fig. 243 Specify dimming values of the control group

To accomplish a daylight calculation, a light scene must
exist in the room.
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Daylight calculation

If a project is started, the global position must be defined
first.

Projektmanager
Project rContact rnddress rDetaiIVr Location
Loeatiar: |L'u'denscheid B

Length: 7E3 . Save |
Width |5'I 2 Bemave |
Time I'I h deviation from GT

¥ Summer time  from |2?.D3.j ta I3D.1U.j

|| =+ Project 1

Fig. 244 Select the location

Here the user can select any location. DIALux offers a
very long list of places on all continents, so that the
inputs are already filled for longitude and latitude as well
as time zone. Other places can be added arbitrarily.

Projekissanager

Gerarsl | Mararanos plan mathod | Room Surlsost Algnesest | Y P

2 Prieet 1

Lufarares Lissd

i Poar |

| weriplae
B Light s
- Oy Light ioesa |
o Contrl grop 1

5 g Light 1oeas 2

=8 ‘Control grosgs
Bl Control grog |
5y Control grop 2
o P
o ol

o Wl drfaes

W [ Lusnares

Errejort | Fafurtoe | @ Tetures | Lusinare. o Cutptt

Fig. 245 North alignment

The north direction can be defined in each case for the
room or the exterior scene. To recognize this easily, the
north arrow is drawn near the coordinate origin.

In the room windows or skylights must be included in

the plan as before. These can be easily placed as a line or
field if one uses ""Copy along a line*" function.
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Projektmanager

General rPDSitiDn,I'SiZB/V Daylight factors rMateriaI rTexture ]‘4 4

— Dearee of Tranzmizsion
IT_l,lpicaI Glass Material: j ISD

W

r— Pollution Factor
ITypi-:aI Erwiranmment (Pollution): j |1 .an

— Frarning Factor

‘wooden window [fixed] =l ID.SE

L Wiaoden window [fived) -
3stic: window [to open)]
i window [fxed|
tetal window [to open)
Metal window (fixed)

E Skylight with bars

Fig. 246 Edit daylight factors

Of course all the important parameters can be defined
for windows and skylights. As usual DIALux already
includes a selection of the most current choices.

Projektmanager

Light scene/)r Daylight Factors r Dimming values

[V Take daylight inta accaunt during calculation

[~ Caleulate Daylight quotient

Date: |21_03.2un5 | zime |1n:23;nn -

Sky Model: ICIear zky j

¥ Direct sun light

[=]+{_1 Project 1
-7 Luminaives Used
Eﬂ, Room 1
sl ] wWarkplane
E|.__| Light scenes
E| Light scene 1
i Ef_- Control group 1
g Light scene 2

-

Fig. 247 Daylight factors

To calculate a light scene with daylight, the necessary
calculation options must be put in the light scene. If the
checkbox ""Calculate Daylight quotient is activated, the
settings are made accordingly:

- Sky model of overcast sky

- Nosun

- No consideration possibly of available luminaires

As a result you get as usual a calculation including
visualization, and in this case, the output of the daylight
guotient as a component of the work plane. If you want
to know the daylight quotient at other positions, you can
insert suitable calculation surfaces or calculation points.

In the following figure the value chart of the work plane

is displayed. Currently (beta version) it doesn’t show the
daylight quotients, but just the illumination in the
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suitable positions. Also the outputs for Dy, Dmax @and Dy,
need to be shown as percentage values.

Room 1! Light scene 1 /Workplane ; Yalue Chart (E)

[ 350m
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Fig. 248 Output — Value chart of the workplane

Obstruction

Of course the obstruction can be also taken into
consideration in DIALux. For this it is also necessary to
define this in the CAD. By the selection "Edit daylight
obstruction™ in the menu Edit or by right-click on the
room the obstruction can be inserted. In the obstruction
scene the room is shown in its exterior view. Now objects
can be planned arbitrarily round the room. Also the
room can be raised if it necessary, e.g., a room in a
higher floor. The obstruction shades the direct light as
well as the reflected light which hits the obstruction
objects.
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Fig. 249 Obstruction in CAD view

Sun and shadow visualisation

The direct incidence of sunlight in the room can be
simulated on a real-time basis. For this an OpenGL
compatible graphic card is necessary. The incidence of
light by windows and/or skylights is calculated as a
function of place, orientation, geometry and date and
time.
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Fig. 250 Sun and shadow visualisation

At the top left of the Inspector there are two sliders.
With these the date and time can be changed on a real-
time basis and the path of the incidence light in the
room can be simulated.

Settings in the calculation dialogue

Before starting the calculation you have the possibility to
select the scenes to be calculated in the calculation
window. Other settings are available. Thus you can select
additional calculation options and operations.
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Fig. 251 Calculation dialogue
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If you have a “three-button
mouse”, the “Move” option
is assigned to the mouse
button in the middle. If you
have a wheel mouse, you
can “Zoom” by turning the
wheel and “Move” by
pressing it.

Various options are
available when
roaming through a
scene!

DIALux Version 4.7

Working in the 3D View

Setup the 3D View

It is possible to roam through a planned scene to closely
evaluate the results. The observer's position can also be
inside a room. This is especially valuable when planning
large rooms with a lot of furniture.

Fig. 252 Evaluating a staircase from the upper storey

The following tools (from left) can be used to change the
position in the 3D view:

Mouse mode T X

Fig. 253 Toolbar for switching between modes

Select Objects; when this mode is selected,
objects (depending on the selection filter) can be
selected by clicking on them.

Increase/Decrease View Size; to increase or
decrease the zoom factor, left-click in the CAD
window and move the mouse up or down. With
DIALux 4.7 you can increase or decrease the CAD
view about 10% by using CTRL key + + or CTRL
key + -.

Rotate 3D View; left-click and move the mouse
while holding the mouse button pressed.

Move; use this mode to move the area that is
displayed in the window. If you have a “three-

© DIAL GmbH, Ludenscheid page 165



DIALux Version 4.7

button mouse™, this option is always assigned to
the mouse button in the middle.

e Roam Scene

0 Left-click and move the mouse to move
forward, backward or to rotate on the
spot.

0 Left-click holding the CTRL key = you can
roam up, down, left or right, the viewing
direction remains constant.

o Left-click holding the Shift key = you
remain on the spot and can look around
you.

You can change the focal distance of the camera in the
3D view by selecting the mouse mode ““zoom”” (loupe
symbol). While zooming (left-click and move the mouse)
hold the CTRL key at the same time.

[ B | Baybght - Light scene . 1rx|]

0,00 1 0,00 celfend BBES 10,290 m 0300 HM

Fig. 254 Change perspective and focal distance of the camera

Check Calculation Values in the 3D View

With the help of the Luxmeter function you can see the
calculated illuminance value of any selected point. To do
this you should switch to the 3D view, enable the Tool
tips for calculation results and select the Rotate view
mouse mode. Move the mouse pointer to any position in
the CAD window. The calculation results are displayed at
the bottom of the figure. In order to indicate different
points of calculation in your CAD window set your
mouse function to Rotate View. This way you can quickly
reach each point in the room.
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Fig. 255 Show calculation results in 3D view

Now you can click at any point that is of interest to you
and the calculated illuminance is displayed in a small tool

tip.

Save 3D View

DIALux offers two different ways to export the current
3D rendering into a graphics file. The easiest way to get
a picture of the visualisation is to rotate or move the 3D
view of a scene (interior room, exterior room or street)
into the desired position and then use the menu ->
Export > Save CAD view as JPG... which opens a file
selection dialogue.
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Fig. 256 Save a 3D view as *.jpg-file

Here you can enter the directory and the filename. The
picture is stored as a *.jpg-file with a 1024 x 768 pixel
image.

To get a picture with a higher resolution, proceed as
follows:
0 Make the planning as usual and adjust the
perspective of the 3D CAD view.
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0 Change to the output and open the 3D
rendering.
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Fig. 257 Open the 3D rendering
o Start the software that should import the image.
This might be Word, Excel or any image
processing software.
0 Click and hold the left mouse button on the 3D
output and drag the image to the other program.
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Fig. 258 Copy the 3D rendering into another software

o The image is copied into the other software with
a resolution of 2000 x 2000 pixels.
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Presentation of false colour rendering

With DIALux the user has the option to display the 3D
rendering in a false colour rendering presentation. The
presentation of illuminance and luminance with freely
scalable value ranges and definable colour gradients is
now available.
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Fig. 259 False colour — llluminances
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Fig. 260 False colour — Luminance
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If your monitor is big
enough, it is advisable to
keep several views open
simultaneously.

DIALux Version 4.7

Working in Various Views

DIALux provides various views to assist you with your
layout.

* X|(Windm* X

EXIEY E4=in

Fig. 261 Views toolbar

You can open the various views via the toolbar
illustrated. The button functions are, from left to right:
e Open 3D view
Open ground plan view
Open side view
Open front view
Zoom to the overall view of the scene, for that
DIALux zooms to the borderline of the room or
exterior scene
Show previous / next light scene
Show dimming levels in CAD
Show maintenance factors in the CAD
Activate Project manager, DIALux shows the
Project manager in addition to The Guide
e Tile windows horizontally
o Tile windows vertically
In the menu file Settings - Customise Toolbars you can
activate more functions in the view’s or window’s
toolbar (see page 54).
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Fig. 262 Working in various views

The display illustrated above can be achieved by first
opening the four views and then arranging the windows,
e.g. Tile Horizontally.

PLOPE & 5 e L]

Fig. 263 Multiple view arrangement
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Click on the X icon in the upper right corner to close the

window.
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Cloze a single view

Change the view
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Fig. 264 Closing CAD windows

Save 3D CAD views

In the 3D view it is possible since DIALux version 4.0 to
Saving of various CAD save camera perspect_ives of 3D CAD displays with _
views {camera mode). certain key combinations. Turn and zoom the CAD into
the required position and then press CTRL + number.
This view will be saved in the project. The view can be
set again automatically by pressing Alt + number. The
numbers 1 to 10 can be allocated as wished. You can

also do this with a right click in the CAD or under the
menu “CAD”.
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Fig. 265 Save camera view via context menu
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Fig. 266 Save camera view via menu

The function redo camera view accesses the saved views.
You can proceed via the context menu within the CAD
view or in the menu - CAD.

Fig. 267 Redo camera view — Redo positions
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Wireframe Model

With DIALux there is the option to change into the
wireframe mode. This is so that you can work on an
“older” computer without judder when moving in the
3D view. You can find the function in the menu View -

Wireframe Display. It is quicker to use the keyboard
shortcut Ctrl +W.
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Fig. 268 Changing into the wireframe mode
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To change the height of an
object via the mouse, keep
the Ctrl button pressed!
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Editing Inserted Objects

Moving Objects

After luminaires and furniture have been placed inside
the room, they can be edited as desired. The Inspector
displays all information relevant to the object which was
selected in the Project manager or CAD view. This object
can be modified by entering new values. If an object is
modified in the CAD view (rotated, moved or scaled) the
values in the Inspector are updated.
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Fig. 269 Graphically modifying the object height

To madify the position of a body along the Z-axis, press
the control (Ctrl) key. Keep the button pressed while you
click on the arrow cross within the body. As long as the
left mouse button and the Ctrl key are pressed, only the
height of the object can be modified. When you release
the Ctrl key, you can modify the X and Y positions.

In the 3D view, the point of intersection of the three
positioning lines shows the position of the cross,
projected onto the floor surface.

In DIALux 4.7 it is also possible to move an object not
only by its insertion point but also by dragging the
corners of the bounding box. The benefit is that it is now
easy to place one object directly next to another one and
the object automatically rotates itself to get the same
rotation as the adjoining obiject.
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To change the working area b
in the 3D view press the

spacebar while the left 57 T .
mouse button is pressed and —
the mouse icon is above the

area you would like the Fig. 270 Dragging an object by its corners and automatic rotation
working area to be.
SPACE In the 3D view using any surface as a working surface an
object can be moved by the mouse. The working surface
is fixed as a parallel surface to the X-Y area (normally

parallel to the floor). This can temporarily be changed if
the SPACEBAR is hit while the mouse together with the
object is in front of any other surface and the left mouse
button is pressed. Example: You click (left) on a cube and
move it towards a wall. Make sure that the mouse icon is
in front of the wall. Now hit the space bar on the
keyboard. The wall will become the working area of the
cube now. Instead of moving to the left and to the right
(X-Y axis) you can now move up and down (axis of the
wall). It can be any other surface as well (tilted floor,
furniture,..). The working area is reset when the left
mouse button is released and another object is selected.

To deactivate the preset pick ~ Moving and Rotating Objects without Pick Grid

grid, press the shiftbutton!  \\/heny you move the object via the mouse, it only moves
within the preset pick grid. If you press the Shift key
while you move the object, the pick grid is deactivated.
The grid settings to be used when the pick is deactivated
can also be preset. Select CAD - Pick Options - Set
Pick Grid.

Display Grid | Snap Grid | Angle Pick | Colors

Distance: w1000 m y: 1.000 m

Displacement: ¥ 0,000 m y: 0.000 m

Fig. 271 Pick grid settings — Display Grid
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Display Grid.~ Snap Grid | Angle Pick | Colors

Snap Grid Active

Distance x: 0.100 m
Distance y: 0.100 m
Distance z: 0.100 m

Smallest Unit when Snap is Deactivated:

0.001 m

Equal Distance in All Directions

Fig. 272 Pick grid settings — Snap Grid
Display Grid | Snap Grid-~ Angle Pick | Colors

Angle Snap Active
Step Width: 5.00 o

Fig. 273 Pick grid settings — Angle Pick

Display Grid | Snap Grid | Angle Pick” Colors

Select Colours for

Display Grid:
Help Lines:
Ruler Help Levels:

Automatic Help Lines:

nen

Fig. 274 Pick grid settings — Colours of the Pick grids

Scale or rotate
An object is either in scale or in rotate mode. After

selecting an object it is initially in rotate mode. To
|<- Tabulator change between the two modes you can either open the
->| context menu by doing a right click or, and this is new,
you can hit the tabulator key to change between these
modes.
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Please note:

The red rotation point
enables a rotation around
the red axis, likewise the blue
and the green rotation points
enable rotations around the
blue and green axes
respectively.

DIALux Version 4.7

Rotating Objects

If objects are to be rotated, they must be selected first.
Then they can be modified numerically in the Property
Page or graphically in the CAD view. Click on one of the
three axes rotation points. There is a pick grid for
rotations as well (Angle Pick).

Fig. 275 Rotating objects

Obijects are rotated around their own coordinate origin.
This is indicated by the arrow cross and by the point of
intersection of the three axes. If multiple objects are
selected to be rotated together, they are rotated around
the centre of the encompassing cube.

Scaling Objects

Objects can be scaled along one, two or three axes. This
can be done either in the Property Pages or in the CAD.
To go to the scale mode in the CAD, open the object's
context menu (right-click) and select the Scale option.

Rotate

Align and distribute »

Copy Along aLline... f
sl « [T
s oy

Paste
. Delete

wll  Adjust Brightness

Fig. 276 Object context menu
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In the 3D View:
Pull rubber band lines =
Scale in one dimension

Pull rubber band corners
= Scale in three
dimensions

DIALux Version 4.7

In the 3D view you can scale the object in the X, Y or Z
direction by clicking and pulling one of the rubber band
lines of the selected object. However, if you click on one
of the selected corner points, you simultaneously scale in
all directions.

In 2D views you can only scale in one dimension.

Combining and Saving Objects

If you have inserted multiple objects in the CAD which
together you wish to treat as an arrangement or to save
as a new custom piece of furniture, it is recommended to
combine these objects in advance. Objects need not
touch to be combined. They can also be positioned
independently in the room.

Fig. 277 Combining Objects

To combine objects, select them and select Combine
from the context menu.

To save objects, select them and select Save as... from
the context menu.

Important! DIALux only loads furniture saved in the
...\DIALux\Furniture\.... directory into the furniture tree.
The user can create subdirectories beneath the Furniture
directory. If you have received furniture files in the SAT
file format (*.SAT) from the manufacturers, you can save
these in the Furniture directory and use them in DIALux.

(See also page 81)

Moving the Coordinate Origin of an Object

If you combine multiple objects, the centre of the en-
compassing cube automatically becomes the coordinate
origin. This is not always the preferred position, because
when you insert an object into your project via Drag &
Drop, the origin is placed at the height Z = 0. Before you
save a new object, you should check and position the
origin. You can do this in the Inspector when you go to
the Property Page Origin.
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To move the coordinates
system of an object, press
the Alt button!
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Fig. 278 Specify the coordinate origin

To define the origin visually, press the Alt button. When
you now move the object's coordinate cross, the
coordinate origin is moved instead of the object itself. To
change the height or to deactivate the pick grid when
movements are made, use the Shift and Ctrl buttons. If
you now save the object, the new coordinate origin is
also saved.

Fig. 279 Coordinate origin which was moved outside the cube

Resetting the rotation of the origin

To create complex models from several simple ones,
sometimes it is necessary and useful to reset the rotation
of an object. To achieve that, you have to click the
“Reset rotation of origin” button in the Origin Property
Page of the Object. The length, width and height of the
object are taken from the rotated bounding box.
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Mame Geometry Surfaces Origin

Define origin

x:‘1.93s |m Y:|2.DQD |m z:|n.500 |rn

The position af the furniture origin can be modified
without changing the position of the furniture itself, This
simplifies positioning the furniture.

[ Set origin to centre of the furniture ]

(Reset rotation of Db

Fig. 280 Resetting the rotation of the origin of an object or furniture

Editing Object Surfaces

In DIALux you can assign any colour, reflectance,
material and calculating grid and textures to any surface.
To edit object surfaces, select the object and click the
Surfaces tab.
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Fig. 281 Editing surfaces

In the Inspector, the Property Page with a list of existing
surfaces appears. If you select a surface (surface 1 in this
case), this is highlighted with a rubber band line in the
CAD. In the right-hand side of the Property Page you can
select a material, a reflectance or a colour. By clicking on
the empty field *“...* behind the name of the surface in
the listbox on the left-hand side, the name can also be
modified.
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To receive output on
furniture surfaces, check the
Result Output checkbox.
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i Projektmanager

Mame rGEDmetr';./ Surfaces rOrigin ]

b aterial  Calculating Grid | T4 I bl
v Output Results

Surface 2
Surface 3
Surface 4
Surface &
Surface B
Surface ¥
Surface 8
Surface 9

Surface 10
Surfare 11 ;I

Fig. 282 Calculating grid and furniture surface output

To include the calculation results of a certain surface in
the output, please check the Output Result checkbox in
the Calculating Grid tab.

Time and again it is necessary to work on single surfaces
of an object. With complex objects with very many
surfaces, it may take a lot of time to find the required
surface in the surface list of the object’s Property Page.
To make this simple you can now select a single surface
graphically. Just right click the object on the required
surface in the CAD and choose “Select this surface™
from the context menu. The required surface is selected
in the Property Page and it can be assigned a colour, a
texture, material and so on.

If Output Results is checked the surface selected appears
in the project tree of the project manager. It may be
helpful to rename this surface in the project tree so that
results are easily identified.

Fig. 283 Selecting a single surface with the mouse
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Arrangement aids

Measurement of distances

Using the tape measure it is easily possible to find the
exact distances between objects in 2D and 3D view. To
start the tape measure just click on the icon or select the
tape measure in the menu CAD.

<P

Fig. 284 The tape measure icon

In the 2D view, the tape measure is placed by clicking on
two points in the CAD window. The end points of the
tape measure will snap to grids, help lines, insertion
points of objects and to the bounding box of objects. If
the shap is not to that point you like it to be, just zoom
into the scene and the snap will be more accurate.
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Fig. 285 The tape measure function in the ground plan view

In the 3D view, there are even more distances visible.
There you can see the direct distance between two
points as well as their heights above the floor and the
distance on floor level.
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Fig. 286 The tape measure function in the 3D view
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Working with the snap grid

The snap grid is a tool to simplify the handling and the
movement of any object in the CAD views. The objects
will step in the distance that’s defined in the snap grid
settings. The grid distances can be equal in all three
directions but can also be different for X, Y and Z.
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Fig. 287 Fixed grid with a spacing of 0.5m in X and Y direction.

If you want to move an object for a short period without
a grid, just hold down the SHIFT key while you place the
object. This is valid for all grids and help lines.

To make the snap grid a visible tool as well, use the same
settings for the display grid as you do it for the snap grid.
The colour can also be changed to have a better contrast
for example against a background DWG file.

Automatic help lines

Those objects which are already placed in a room or
exterior scene can be used to align other objects. Moving
an object you will recognize that in orthogonal direction
there is a higher *“gravity”” than in any other direction. So
moving along X, Y or Z axis is simple. Those objects
(bounding boxes of furniture, walls, luminaries room
elements), which are already in the scene can create
automatically temporary help lines to align other objects
to.
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Fig. 288 Automatically by the walls generated temporary help lines.
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In the screenshot you can see the red help lines which
follow the direction of the tilted walls. These help lines
are generated when you move with one object (e.qg.
luminaries) for a short while above any other object (e.g.
wall). The help lines are visible until the left mouse
button is released.
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Fig. 289 Automatically by an object generated temporary help lines.

Here you can see help lines generated by the cube. Now
it is pretty easy to align cube and luminary.

Helping areas defined in the ruler

In ground plan, front and side view there are rulers
located on the left and on the top of the CAD window.
This ruler will show you the mouse position in X-Y, X-Z
and Y-Z direction. From this ruler you can generate
helping areas which are defined in a specific position and
are useful to align objects to.
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o chick in the ruler or drag and
| drop an area from the nuler into
the CAD. To insert numerical

values, just make a ghtclick in
the nader or an the area

Fig. 290 Creating helping areas in the ruler

You can create those helping areas by double clicking in
the position of the ruler or drag and drop the helping
area from the ruler into the CAD. It is called helping area
because it is active in two dimensions. If you place a
helping area in the ground plan view parallel two the X-
axis, it will be available in the side view as a parallel line
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facing from top to bottom as well. If you place a helping
area parallel to the Y axis, it will be visible in the front
view. Having them available in two views makes it easy
to place objects not only in a desired position but also in
a correct height.

If there are already objects in the CAD window
available, the helping areas can be snapped to those
objects as well.

Working with help lines

Help lines are objects which can be placed in any 2D
view. When they are placed in the ground plan view,
they are only visible in this view, not in any other 2D or
3D view.

They are meant to align objects to them or to place
objects on them. Moving an object towards a help line,
the snap will work on the bounding box and on the
objects origin. If an object is moved with the mouse on
the bounding box dragger also the rotation of the object
is align to follow the help line. This will not happen, if
the object is dragged by its origin.

Fig. 291 In the left sketch the object is moved on its origin, on the right it is
moved on the bounding box. In the second case the rotation is adjusted.
Help lines are not printed out. To insert a help line just
press the icon or use the command “Insert™ -> “Help
lines™.
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Fig. 292 Icons to insert help lines

After selecting a help line, you can continue to edit this
in the room with the aid of the context menu. The
functions available include “Delete last point” as well as
cancelling the help line. Just place a help line in the room
and open the context menu with the right mouse
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Fig. 293 Further editing of a help line

Simple help lines

The simple help line is useful to align objects. Moving an
object towards the help line it will be automatically
snapped on the help line when a specific distance is
reached. To avoid the snap temporarily just hold down
the SHIFT key. To avoid the snap continuously, switch of
the icon for the help line snap.

‘& £ B2 J?;Er@ 2 E\

Fig. 294 Icons to switch on and off the snap to help lines
A help line is defined by clicking for the starting position
and again clicking for the end position.
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Fig. 295 Inserting a help line

In the inspector you can see the numeric values of start
and end point. Further on you can see the angle the help
line is rotated compared to the horizontal and the
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vertical axis of the 2D view. That’s way the axes changes
from ground to side views.

The possibility to create parallel lines is also very useful.
Just enter the number of parallel lines you need and the
distance they should have.

To delete help lines just select and press the del(ete) key
or select delete from the context menu. Help lines can be
selected to be displayed or not. To switch between this
modes press the glasses icon with the help line on it.

Auxiliary aids

oyl o | |

Fig. 296 Display help lines

Poly help lines

A poly line is working like a simple help line but instead
of defining just a start and end point there can be any
number of vertices in between. The line between vertices
is always straight forward. Each left click defines a new
vertex. To stop the poly line mode press the ESCAPE key
or make a right click. In the context menu you can
choose between closing the line between first and last
point or just stop the mode at the last vertex.

Fhe. mim s

Fig. 297 Insert a poly line, stop the mode with a right click

In the inspector each vertex can be changed numerically
and by ticking the checkbox the poly line can be closed.

To move the complete poly line after it is defined once,

hold down the ALT key while the mouse is above one
vertex and holding down the left mouse button.
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Fig. 298 Move the complete poly line by holding down the ALT key

Spline help line

The spline help line can be placed like the poly help line.
The lines between the vertices are not straight but
curved to follow a smooth line between the vertices. In
the start and end point there are draggers which can be
used to change the line towards the start and end point.
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Fig. 299 A closed spline help line. In the start and end point are draggers to
change the line

To move the complete spline help line after it is defined
once, hold down the ALT key while the mouse is above
one vertex and holding down the left mouse button.
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Fig. 300 Move the complete poly line by holding down the ALT key

Circular help line

The circular help line can be placed by first defining the
mid point and then the radius.

Copy along a help line

Any help line can be used to be the copy and paste path
of any object. Any object and any object combination
can be copied along a help line, e.g. furniture,
luminaries, Calc surface + furniture... To start that
function, the help line has to be available in the scene.
The object that has to be copied along a help line has to
be in the scene as well. If you want to copy combined
objects, you have to place them correctly next to each
other first. The position in the room/exterior scene does
not matter at all.

Fig. 301 Copy along a help line with the mouse

Start with selecting the object to be copied. Than make a
right click and select “Copy along a help line”” from the
context menu. Now there is a symbol at the mouse to
select the desired help line that should be used as a path
where the object should be copied along. When the
mouse is above a help line a small hook appears that tells
you that this help line can be selected. The line is
selected with a left click.

A
P P

Fig. 302 Mouse symbol to select a help line for copying

Once the desired help line is selected, the inspector
offers the possibility to define the desired number of
copies and the distance between them.

© DIAL GmbH, Ludenscheid page 189



DIALux Version 4.7

Fig. 303 Copying in the standard setting with placing objects in the vertex

If the standard setting is selected, DIALux places the first
object in the start point, the last one in the end point
and in every vertex also a copy. The distance between
objects placed within two vertices will be averaged to
keep the number of objects and the resulting distance
close to the desired values in the inspector.

If the second setting is selected, the distance between
the obijects is fixed. The first object is placed in the start
point and every following one has the exact distance as
defined. If the length of the help line is not integer literal
of the distance, the complete length is not used and a
rest of the line remains.

Fig. 304 Copying along a help line with fixed distance

In this way it is also possible to copy objects along spline
help lines and circular help lines.

Help grids

In addition to the help lines it is also possible to insert
help grids into the scene. To start this action, click on the
insert help grid icon.
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Fig. 305 Insert a help grid

In the inspector start and end point as well as the grid
angle and the grid distance can be adjusted. In the
graphical way, first the start point has to be defined with
the first click. The second click defines the position of the
end of the first axis of the grid. The third click has to be
made in a distance perpendicular to the second point to
define the width of the grid area. Initially the grid
distance is set to 0.625m. This value can be changed in
the inspector or graphically by moving the dragger next
to the start point.
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Fig. 306 Defining a help grid

The grid has snap points on each edge, on the lines at
half the grid length and in the middle of each grid
element.
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Fig. 307 Snap points on the help

Of course it is possible to place grids in other grids. This
is useful if a luminaire arrangement should be placed
within one ceiling element.
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Copy and paste with CTRL+C, CTRL+V and CTRL+H

With CTRL+C objects can be copied into the clipboard.
This can be single objects or combined objects even
those ones of different types. With CTRL+V the copied
objects will be placed next to the original objects in a
distance of 1m in X and 1min Y direction. With the
keyboard shortcut CTRL+H the object in the clipboard
will be pasted next to the position of the mouse, taking
into snap of any snap grid nearby. To copy luminaires
into a ceiling grid just place the first fixture. Than move
the mouse to the ceiling panels you need a luminaire in
and press the CTRL+H keys. The luminaire is pasted and
(if the mouse was close enough) the grid snap takes the
luminaire in the correct position.

Copy Along a Line

DIALux offers the possibility to copy an object repeatedly
one behind the other. This function Copy Along a Line is
selected in the CAD window using the right mouse
button or the menu Edit.
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Fig. 308 Copy along a line with the mouse

In the Inspector, as an alternative or supplement to using
the mouse you can edit the number of copies; align the
line, the distance and the position of the last copy.
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Fig. 309 Copy along a line with the inspector

Align and distribute

It is often necessary when planning and positioning
several different objects to achieve a flush surface or to
adjust them vertically and horizontally to achieve a
regular arrangement or a neat appearance to the ceiling.
In DIALux you can edit this in the context menu of the
marked objects or in the menu Edit > Align and
distribute.
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Fig. 310 Context menu CAD - Align and distribute

© DIAL GmbH, Ludenscheid page 193



DIALux Version 4.7

1% - i | | mhaEs I i Issal
L —— I LY |
E""‘" L LR L ihe
[ Lag
"".,, - —
—

e mhe B P
i 4 i B e

WAle e L

Fig. 311 Menu Edit — Align and distribute

Centre objects in the room

This is a very useful tool to centre luminaires separated
by a modular spacing (for example a 600mm ceiling grid)
in the middle of a room. The luminaire arrangement will
be placed in the middle of the room after defining the
number of luminaires and the distance between them.

Fig. 312 Align and distribute — centred in space
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Calculation Surfaces and other
Calculation Objects

In the furniture tree you can insert calculation surfaces or
task area in DIALux. To do this simply select Calculation
surfaces and move the appropriate object via Drag &
Drop into a CAD window.
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Fig. 313 Inserting calculation surfaces or task areas

Calculation Surfaces
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Fig. 314 Transparent calculation surfaces

A calculation surface is an area in which the illuminance
can be “measured” without affecting the light
distribution themselves. Various calculation surface
norms exist, for instance the work plane, the correct
reading level for hospitals etc.

A calculation surface is displayed as a transparent
surface, as the example shows. The surface which
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appears transparent is the surface which provides the
calculation results. The surface is invisible when viewed
from the other side. No results are calculated for the
invisible side.

These objects can be scaled and rotated like all other
furniture. Exception: windows and doors are always
plane-parallel to the respective wall.

Calculation surfaces for different types of
illuminance

The calculation surfaces in DIALux can now calculate
different types of illuminance. As well as calculating the
normal, namely the planar illuminance, perpendicular to
the receiving plane, it is now possible to explicitly
calculate vertical planar, horizontal planar and camera
directed planar illuminance and also semi-cylindrical and
cylindrical illuminance.
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Fig. 315 Different types of illuminance
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Fig. 316 Property Page of calculation surface — Selection of the types of
illuminance

Penetration

If calculation areas are penetrated by furniture (e.g.
cupboard and working surface) these are now
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automatically *““cut out™ of the virtual planes with
DIALux. It is not necessary for the user to make any
special settings.

Task Areas

Task areas are calculation surfaces that consist of two
parts. In DIN 5035 T7 and EN 12464 these two parts are
defined. The two parts are the inner Work Area and the
outer Surrounding Area. You can edit the polygonal
shape of areas by clicking the right mouse button. The
two parts are defined in the following way:

0 Both areas are plane-parallel.

0 The complete task area is positioned within the

surrounding area.

The output shows isoline and greyscale diagram for both
areas together. Value charts and value tables are listed
separately for each area.
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Fig. 317 Edit work area and surrounding area

Calculation grids

With DIALux 4.7 you can insert not only calculation
surfaces but also calculation grids. The basic difference
from calculation surfaces is the limitation of the number
of calculation points. Calculation grids have a great
number of associated outputs. All sports complexes have
at least one calculation grid. You also have the additional
option of inserting additional calculation grids. You will
find these either in the project tree under “Objects™ or in
the menu under “Paste” - ““Calculation Grid”.
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Fig. 318 Inserting a calculation grid via the project manager

By simply using the “drag and drop’” function you can
now insert a calculation grid. Just select a calculation
grid, click on it with the left mouse button and pull it to
any position within the project. Alternatively you can
define the exact position in the Inspector beforehand
and let DIALux position the calculation grid.
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Fig. 319 Inserting a calculation grid via the menu

In total there are three different calculation grids —
quadratic, radial or user-defined according to your own
parameters.

Calculation Grid

alculation Grid Radial Calculation Iser-Defined
Garid Calculation Grid

Fig. 320 Types of calculation grids

The quadratic and user-defined calculation grids are
conceptually similar (size and shape). However, with the
user-defined calculation grid it is possible to change the
height of the grid’s position of origin and the quantity of
calculation points. The radial calculation grid enables
individual changes to the internal and external radii and
the original coordinates.

Editing

As well as inserting calculation grids, you can also edit
them and save them for later projects. Just click with the
right mouse button on the calculation grid you have
inserted and then, in the context menu which then
appears, select the item “Convert for editing”. Then
right click on the grid and select ““Save calculation grid”.
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Please note: When you do this, all automatic scaling
options of the grid will be deactivated.
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Fig. 321 Converting the calculation grid
Conversely you can then insert additional grid points or

change existing points via the context menu under the
sub-item “Edit grid points”.

!_TJ Sk
| Eotake —
£ el Pt

oave Caoulscon ond...
Gererse & Cteeres

il g 3
Dy Cpees. 9
i el didrbnde
gy Moy a Lire.
Cexrvirng dhorey a heckp e

& Ot

- ooy

| Cmltn

Fig. 322 Editing grid points

You can adapt grid points either via the Inspector (under
“Select”) by entering the coordinates or directly by
moving with the mouse. If you decide on the second of
these two options, just click on the respective grid point
with the left mouse button and continue to press on the
mouse button to move it to the desired position.

© DIAL GmbH, Ludenscheid page 200



DIALux Version 4.7

It is also possible to change the ‘z’-values which means
that you can create very complex, three-dimensional
calculation grids.
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Fig. 323 Changing individual grid points by using coordinates

Under ““Selection’ in the Inspector the grid points differ
according to world and grid coordinates. Grid
coordinates depend on the position of the origin of the
calculation grid, whereas world coordinates depend on
the position of origin of the actual outdoor scene.

Scaling

It is possible in DIALux to scale calculation grids in
different ways. To do this, just select the calculation grid
and then open the context menu with a right mouse
click. Here you can now select the scaling under ““scaling
options” e.g. with or without anchoring etc.
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Fig. 324 Selecting scaling options

© DIAL GmbH, Ludenscheid page 201



DIALux Version 4.7

Merging calculation grids

In DIALux the default setting is that all existing and
additionally inserted calculation grids are calculated
separately and displayed separately. However you have
the option to merge two or more calculation grids and
have only one output. For this just select one calculation
grid first with the left mouse button, then press the shift
key and select one or more calculation grids. Via the
context menu (by clicking with the right mouse button
on one of the selected calculation grids) you can then
finally select the sub-item “Combine”.

1: Selecting a calculation Z: Add aditional
grid calculation grids

3: Combining selected Result: One surface
calculation grids
S
\ !

~

R pe e

Fig. 325 Step-by-step procedure for merging calculation grids

One possible application for merging or combining
calculation grids could be a staircase. So that it is not
necessary to have an output of the calculation grid of
each individual step, all the calculation grids of the whole
staircase can be merged by following the above
described procedure.

Calculation points in calculation grids

As mentioned before there is a basic difference between
calculation grids and calculation surfaces in the limited
number of calculation points. The question therefore
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arises as to the options there are to define the quantity
and also the distribution of the calculation points in the
grid. With DIALux there are three possible ways to make
adjustments to the calculation points.

You will find all the methods in the Inspector under the
tab “Calculation grid”, in the sub-item “Number of
Calculation Points™.

Projektmanager

40

Mame | Geometry - Calculation Grid | Measuring
Mumnber of Calculation Points:
(;) Aukamatic

(I Manual |9 Yila

() Distance w |ttt |moyi| 1111 |m

Align Painks ko the Edge
[Harizontal

[ vertical

Fig. 326 Methods for defining calculation points

“Automatic’: This is the recommended setting if there
are no specific requirements. With this method DIALux
distributes the grid points uniformly over the whole
calculation grid.

“Manual’: DIALux distributes the calculation points
uniformly with this method too, but in accordance with
your specific default settings with regard to the x and y
coordinates.

“Distance”: With this method you are free to define the
distances between the individual grid points yourself.
Afterwards DIALux calculates the optimal number of grid
points.

In addition to these options you can also decide whether
the grid points are positioned at the edges of the
horizontal and/or vertical axes. You can decide on the
settings in the tab “Calculation grid” under “Align Points
to the Edge™. Either vertical or horizontal alignment or a
combination of both can be chosen.
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Fig. 327 Aligning the grid points to the edges of the axes

All the above functions refer to quadratic calculation
grids. The radial calculation grid has slightly different
functions.
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Fig. 328 Inspector “Calculation grid” for radial calculation grids

By contrast, in user-defined calculation grids all grid
settings are made individually. Therefore there is no tab
“Calculation grid”.

Measuring grids

Sports facilities can be dragged into the CAD window. In
the project tree one or more calculation grids are listed
for a sports facility. Another tab in the Inspector for each
calculation grid is available called the measuring grid. A
measuring grid is different to a calculation grid and can
be inserted as well. There must always be a calculation
grid before inserting a measuring grid.
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Fig. 329 Creating a measuring grid

In the tab ““Measuring grid” different settings can be
made. These include defining which grid points and
which measuring points should be used. Similarly it is
possible to make a setting which visually highlights the
measuring points in the calculation grid more clearly by
hiding the grid points in the calculation grid.

Calculation

In the tab ““Calculation” you can define which values of
the calculation grid are to be calculated. You have
various options for selecting illuminance and also for
changing the values for rotation (in °) and/or the height
(in m) individually in the respective selection boxes. You
can make changes as follows:

e vertical

e horizontal

e vertical (including angle of rotation)

e semi-cylindrical (including angle of rotation)

e cylindrical

e camera-oriented

e in relation to the outside line

e hemispherical

In this context illuminance is calculated at specific points
e.g. at a measuring or calculation point.

To obtain results output carry out a calculation in DIALux
with at least one luminaire.
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Fig. 330 Pre-setting the calculation of the calculation grid

Gradients

By gradient is meant a rate of change of value between a
specific measuring point and measuring points directly
surrounding it. The gradient supplies information about
the difference in illuminance between this and the
measuring points in the immediate vicinity.

Only calculation grids with a uniform and, as a rule,
quadratic grid require gradients of illuminance.

In the Inspector, under the tab “Gradients” you can
activate gradients and their output, define the
corresponding limit value and also define the distance for
the gradient grid.

By default in DIALux a gradient lies on a measuring or
calculation point - depending on whether you use a
measuring grid in addition to a calculation grid.

Projektmanager
g arid | Calculation Gradients | Display | Real-Time 1)

Calculate Gradients
Lirnit Values For Gradients:
20 o

In the respective outputs, only the gradients are
autput that exceed this limit walue,

Distance For Gradient Grid:
5.000 m
The gradients are always calculated For this distance,

no makter how great the point distance in the
calculation grid is.

Fig. 331 Setting limit values for gradients

The limit value set prevents loss of image quality in
camera or image recordings. This value should not
exceed 20% for camera recorded events or 55 % for
non-camera-recorded events.
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By default, as mentioned above, the gradient grid lies on
the calculation- and if applicable also on the measuring
grid. Under ““Distance for gradient grid”” you can change
the distance value in the gradient grid individually.

Display settings
In DIALux, calculation grids enable the direct display of
results in CAD. This is especially useful in the planning
phase of a project. In the tab “Display” of the Inspector
for calculation grids the following information can be
displayed:

e grid points

e measuring direction

e calculated values

e isolines

e false colours
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Fig. 332 Changing an output option - Display values

Real time calculation

Often after making changes you want to see the results
immediately in CAD but do not wish to run a calculation
of the project beforehand. DIALux allows the option in
the tab “Real time calculation™ of selecting which
illuminance you wish to have displayed in CAD. You can
select between:

e perpendicular

e horizontal

e vertical
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e camera-oriented (at least one camera must be
inserted beforehand. These can be found in the
project manager under ““Sports complexes™.)

The display of the values must be activated beforehand
under “Display”. Now you can read the values according
to the illuminance option selected directly in CAD.
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Fig. 333 Procedure and values in real time calculation

After changing the calculation option (e.g. from
perpendicular to vertical) not only are the values change
in the calculation grid but also the orientation of the
calculation points (see previous screenshot).

If several cameras are available, the camera-oriented
illuminance option allows you to select each camera in
turn to set the measuring height and the rotation of the
camera.
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Fig. 334 Camera-oriented luminous intensity — selection and settings
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Fig. 335 CAD output of camera-oriented luminous intensity

Isolines

Isolines display equal values of illuminance measured in
the vicinity of a luminaire. Isolines can be displayed in
CAD in the calculation grid during work on the project.
Select the sub-item ““Display isolines™ in the tab
“Display”. In the CAD you will now see the isolines of
the inserted luminaire(s) in real time.

Real time calculation only functions up to final
visualization of the calculation results.
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Fig. 336 Displaying isolines in CAD

All settings at this stage also apply automatically for false
colours.

The graphic lines illustrate the level of illuminance

according to individual settings. These settings can be
changed and adjusted in the tab “Isolines™. Isolines
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created in this way can be saved as user default settings
in DIALux. In addition, it is also possible in DIALux to
open standard specifications. To do this, select the
required isoline profile in the sub-item “Standard
specifications*. For example, profiles for sports
complexes or emergency lighting are available.
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Fig. 337 Selecting an isoline profile

Calculation Points

To get calculation results for a number of selected
points. You can use horizontal calculation points, vertical
calculation points and free calculation points.

Da .;__a ‘__.__{ ‘- -___ i -_p_._.*_. i (& 1a | I0E &
Gl BT O S« fre w )] e = |

B Ty L = [ T—— vEaly

] © shsdabian puist

|
| e L

W me e Fm i

o TSI - an

Fig. 338 Calculation points

Horizontal calculation points (shown at the right side of
the figure above) cannot be rotated. They always
“measure” the planar illuminance of the perpendicular
incoming light.

Vertical calculation points (shown at the left side of the

figure above) can be turned about the Z-axis. They can
“measure” the planar (“normal”) illuminance, the semi-
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cylindrical illuminance or the cylindrical of the incoming
light. This type can be selected in the Property Page.

Free calculation points can be rotated about all axes.
They “measure” the planar illuminance of the light
incoming in the direction of the arrow.

The output lists of all calculation points are on one page
(*‘Calculation Points List™). They are sorted according to
their type (planar, semi-cylindrical, cylindrical) and their
designation. The summary of the results shows
maximum, minimum and average value.

Calculation points are a good tool to get the illuminance
of stairs, blackboards, etc.

UGR Calculation

A major enhancement of DIALux affects the UGR
calculation. It can produce the following UGR results:

1) The UGR table for all luminaires with direct
lighting with a spacing to height ratio (SHR) of
0.250r 1.

2) The single sheet output and the summary of
“*standard rooms™ (rectangular, without
furniture, only one type of luminaire) shows the
four standard UGR values for the left wall and
the lower wall viewing lengthways and across the
luminaire axis. This saves doing the manual
calculation with the help of the standard table.

3) You can place UGR observers at workplaces to
get UGR values with respect to

a. position and viewing direction

b. all used luminaires

c. position and rotation of the luminaires
d. shadowing and reflection

4) With UGR calculation areas you get the
distribution of the UGR values on an area. The
calculation is comparable to the calculation of
UGR observers. The output lists information
about local glare problems on arbitrary places in
the room.

The output of part 1 is a table of the corresponding
values. For part 2 and part 3 you get single UGR values.
For part 4 you get isolines and greyscale diagram, a chart
and a table of the values. Possible UGR values are
between 10 and 30. Smaller values are shown as <10.
Larger values are shown as >30.

Insert UGR Calculation Point and UGR Calculation
Area

You can insert UGR calculation points and UGR
calculation areas via drag and drop from the furniture
tree into the CAD. NOTE: If you place these objects into
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the ground plan, they are inserted at a default height of
1.2 m. This is the standard value that is used for a sitting
observer. If you place them into the 3D view, they are
placed on the surface you “touch’ with your mouse. For
example if you place them into the 3D view of an empty
room they are positioned on the floor at a height Z=0.
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Fig. 339 Insert UGR objects into a room

A second way to insert these objects is to use the
Property Page. You just enter the numerical values of the
position, the size and the rotation and click on Insert. It is
the same Property Page that you can use to modify an
existing object.

Adjust Viewing Direction of UGR Observer and UGR
Area

To adjust the viewing direction, you can use the
corresponding Property Page. A direction of 0° means
that the observer looks lengthways, the X-axis. A positive
angle means a counter clockwise rotation. An arrow
shows the viewing direction.
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Fig. 340 Viewing direction of an UGR observer
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Exterior Lighting

Exterior Scenes

You can use DIALux for planning of exterior scenes with
almost the same steps you normally use in indoor
lighting. After starting DIALux you will see a startup
dialogue.
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Fig. 341 Startup dialogue

In the startup dialogue you can choose New exterior
project and DIALux starts with a new empty exterior
scene. You can have rooms, exterior scenes and street
scenes in one project.
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Fig. 342 Start DIALux 4.7 with a new exterior scene

In the Project manager, the exterior scene is quite
comparable to a room. An exterior scene contains
ground elements, furniture and luminaires. The room
contains walls, floor and ceiling instead of the ground
element.
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Ground elements have their own photometric properties.
The calculation results are limited to their surface. You
can insert additional ground elements from the furniture
tree.
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Fig. 343 Insert a ground element from the furniture tree via "'Drag & Drop"

You can edit a ground element similar to the rooms (see
Edit mode). They can have any polygonal shape. When
you enable the option Result Output in the Property Page
Calculation Grid, DIALux will create the relevant output.
You can place furniture and luminaires in the same way
as in the rooms of an indoor project.

Ground Elements

A ground element can only be used in an exterior scene.
It is an area with a defined shape and an arbitrary height
that may for example differ from the rest of the scene
only because of its function.
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Fig. 344 A ground element

By default a ground element has a rectangular shape and
a height of 0.0 m. If you modify the height, the ground
element is extruded consists of a top surface and sides. If
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you want to modify the shape of the ground element,
you can switch to the Edit mode with a right click. The
Inspector shows the different surfaces of the ground
element. You can change their material independently
and you can select if the different surfaces will be listed
in the calculation output. A ground element can appear
as a “hole” inside of another ground element. The grey
ground element and the selected ground element in the
figure above are such “holes” that are cut out of the
green meadow. In this example DIALux will not create
calculation results for these parts of the outer meadow.

Floodlight Illumination

To calculate the floodlight illumination of objects or
buildings you start with an exterior scene. On top of the
ground element, you place the object you want to
illuminate. Now you can select a surface of the object
and enable the option Output Results.
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Fig. 345 Calculate results of a surface

... or you can place a calculation surface in front of the
object.
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Fig. 346 lllumination of a facade with a calculation surface in front of it

Lighting Design according to prEN12464
Part 2 / EN8995-2

Glare Rating

The draft of EN 12464-2 / EN 8995-2 intends that glare
has to be avoided for outdoor working places. To ensure
this, glare limits for tasks and activities are prescribed.
The glare rating system (GR) is defined in the CIE
publication 112:1994. For glare evaluation, the veiling
luminances produced by the luminaires and by the
environment are the basic criteria. The latter is handled
differently by EN 12464-2. In DIALux you can choose,
whether you want to use the simplified method of EN or
the complete method of CIE. The simplified method
approximates the veiling luminance produced by the
environment (Lve) with the formula L,,=0.035 X p X E,, X
w, where p is the average reflection and E,,, the average
illuminance of the “area”. Unfortunately this “area” is
not exactly defined. DIALux uses all ground elements as
the “area”.

The complete method of CIE 112:1994 uses the correct
veiling luminance produced by the environment in front
of an observer. Here the illuminated area is considered to
consist of an infinite number of small light sources. The
veiling luminance produced by the environment is

B
L, =10 —
, ~ ;
defined by the formula izt % where n is the
total number of small light sources. Of course, this
calculation is more accurate but more time consuming
too. The DIALux outputs state which method was used

to calculate GR values.

Mame.~ GR Observer
Position of GR. observer
¥ | &.180 m y. | 27.685 m 7+ | 1500 m
Angle of indination -2.0 | Step width 15.0

Viewing angles from | 0.0 to 360.0
(%) Simplified calculation according to EN3599

() exact calculation accerding to CIE 112 %

Fig. 347 Property page of the GR Observer

To calculate GR values, DIALux provides the GR observer
tab. Any GR observer can be placed just like any other

© DIAL GmbH, Ludenscheid page 216



DIALux Version 4.7

calculation point. There are some special properties, an
inclination angle, viewing angles from a start to an end
angle and a step width. The inclination angle defines the
observer’s viewing direction towards the horizontal. Start
and end angle define the observer’s vertical viewing
section. Here 0° is the direction along the positive X-axis,
positive angles move counter clockwise. Step width
defines the different viewing directions between start
and end angle.

GR observers can easily be placed as a line or even as a
field by using the function “Copy along a line”.

Obtrusive Light / ULR Calculation

The ULR (Upward Light Ratio) value is the percentage of
luminaire flux of a luminaire or a lighting installation that
is emitted above the horizontal, where all luminaires are
considered in their real position in the installation. Sky
glow limitations depend on the environmental zone of
the lighting installation. The standard defines four
environmental zone categories from E, to E,. E, category
is used for intrinsically dark landscapes like national parks
or areas of outstanding natural beauty. E, category is
used for high district brightness areas like city centres.
Sky glow limitations reach from 0% to 25%.

DIALux states the ULR value on the “Planning data”
output page for exterior scenes. DIALux considers only
luminaire flux that goes directly into the sky. Luminaire
flux above the horizontal, that is both used for lighting
of vertical structures such as facades, and is restricted to
these structures, will not be considered.

AN
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Fig. 348 Luminous flux that is taken into account for the ULR value

Obtrusive Light / Luminous Intensity Calculation
Point

To minimize obtrusive light, EN 12464 not only gives
limitations for ULR values but also for luminous intensity
values in obtrusive directions and light trespass into
windows. These limitations depend on the environmental
zone category as well. Limitations for light trespass into
windows are given in lux. Values can easily be calculated
with calculation points and calculation surfaces. To
calculate luminous intensity values in obtrusive directions
DIALux offers Luminous Intensity Calculation Points. Such
points can be placed just like any other calculation
points. They consider all luminous intensities of all light
emitting surfaces of all placed luminaires. So for a
luminaire with two brackets two values are calculated.
DIALux uses the luminaire’s LDC in the installed position,
the luminaire flux, the dimming level and the corrections
factor, if applicable, for calculation. A Luminous Intensity
Calculation Point can be placed for each potential
obtrusive direction.

Luminous intensity
calculation point

Fig. 349 Luminous intensity calculation point

List entries
() List all luminaires and their light emissions.

(#) List only those luminaires and their light emissions with
interference effects that exceed the following limit

value, %

Limit value: | 20000 cd

Refresh view ]

Fig. 350 Property page for the outputs of the luminous intensity calculation
point

The luminous intensity calculation point output can be
reduced to such luminaires and light emitting surfaces
that do not hold a given limitation.
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Street Valuation Fields in Exterior Scenes

DIALux users often expressed their wish to use “real”
situations for street lighting planning. That is not possible
in a design according to EN 13201 or the obsolete DIN
5044. The “standard street” does not encompass curves
or the possibility of changing single luminaire technical
values or positions. So we added a new calculation
surface for exterior scenes to DIALux, which calculates
the luminance distribution on a roadway for an observer:
the Street Valuation Field. This calculation considers
exactly all luminaires and other objects placed in the
exterior scene. Indirect light, e.g. reflections from
facades, is not considered, shadowing through trees or
buildings is. Because of the strict definitions of street
lighting standards, the results of a Street Valuation Field
should be used with extreme caution regarding the
limitations of EN 13201. Whereas the “standard street”
considers a certain amount of luminaires in a line in front
and behind a single calculation point, the new
calculation surface considers all luminaires in the exterior
scene, even luminaires with other tasks.

Street-valuation
field

Fig. 351 Calculation surface Street-valuation field

A Street Valuation Field consists of two parts: the
calculation surface itself and a corresponding observer.
The surface is visible in CAD windows and can be
changed as needed. It can even be polygonal. The
observer position and his viewing direction define the
calculation grid of the surface. This grid is displayed by
little crosses in the CAD. Grid point counts are able to be
changed; initially there are 10 x 3 grid points. Initially the
observer is placed 60 m to the left from the start of the
surface. This is the observer position in a ““standard
street”. The position can be changed as needed. His
viewing direction is 0° that is in direction of the positive
X-axis. Therefore the grid points are initially parallel to
the X-axis as well.
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® ®

XAHXHXAKXKXX XXX

T—* XAHXAKXAKXAKXXX XXX

| XAHXAKXAKXAKXXX XXX
60m 2

«— Observer / Beobachter
X Calculation point / Berechnungspunkt

®  Luminaire / Leuchte

Fig. 352 Simple Street-valuation field in an exterior scene

«— Observer / Beobachter
X Calculation point/ Berechnungspunkt

&  Luminaire / Leuchte

Fig. 353 Complex Street-valuation field in an exterior scene

The first graphic shows a simple example for Street
Valuation Fields. It is very close to a ““standard street”
from EN 13201, only luminaire positions are different.
The second graphic shows a more complex example. The
observer is placed in the side street and views towards
the crossing. His viewing direction (ca. 225°) defines the
calculation grid’s orientation.

Note: Reflection properties of tarmacs are only defined
for close sectors. If the observer is placed too close to or
too far away from the surface, no luminances can be
calculated.
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Road lighting

Standard Streets

You can use DIALux for planning standard streets. You
may also use a calculation of streets together with rooms
or exterior scenes in one project. To insert a street in
your project you can select it from the DIALux welcome

screen,

T DAL

5 \ DALz Wizsmds

% Marwe Exfomsur Paopec| 6’( Ll Liest Faopect

@’E i Stoeed Projec l‘ = :-" Chpneens Proginc]

]

W Shusw iz dsbog of mead progam slael

Fig. 354 Startup dialogue DIALux — New street project

from the menu Insert = New Scene = Standard Street

© Fle Edit Wiew CAD | Paste | Luminaire Selection  Output  Window 2

P0 S & .,5"| W) SEEME 4 | & Room !
H Luminaire Arrangement 3 -6 Exterior Scene
: Projektmanager Street Element » |ﬂ’ Standard Strest |
7 Furniture... Duplicate Current Scene
Room elements. .. Room Wizard 3

Windows and doors. ..

Exterior scene elements. ..

Calculation surfaces...

Mo infarmatio X .
Calculation points. ..

" Texkures...

Conkral group

Light scenes

Fig. 355 Insert Standard Street via menu

or from The Guide.
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The Guide o x
Indoor Lighting
Outdoor Lighting

Street Lighting

Edit street
|.q Insert Standard

gmp Edit street elements
Fig. 356 Insert Standard Street via “The Guide”
You can calculate your projects also by means of our

quick street planning wizard (see also chapter Working
with Wizards).

Quick Street Planning Wizard

Click with the left mouse button on DIALux Wizards in
the WELCOME window in order to use this wizard.

(o i e -

e
. — S| —
F—

G =~ e

il

Fig. 357 DIALux wizards — Quick street-planning wizard

If you do not see the WELCOME dialogue any more, you
will find the wizards in the menu File > Wizards.

Eile | Edit View CAD Pick
1 New Cirl+MN
= Open.. Ctrl+0

Save As... e b 5]
% Wizards... |
Import 3 ';' -
Export R o g— S P

o
Print Preview... ) i - .~ E&i

Print...

W e

Settings

Last Projects Open

Exit

Fig. 358 Wizards via Menu

This wizard guides you through the quick planning for
streets.
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=
Waolcoma lo the Chack Plenmng Wisand lor Sireols
e e
Fig. 359 Startup dialogue for street light wizard
Here you can specify the single elements for the street
and their properties. Confirm each of your steps by
clicking on Next.
| bl i ferwat g Wt =]
l.l-.-ih-l-- ‘ﬂ'
L onm b Py .
- Py G e
| b o

Fig. 360 Street profile

Select those roadway elements which belong to the
street profile of the project. The coating can be chosen
for dry and wet surrounding conditions. This is necessary
only for the calculation of the same uniformity ""UO
wet". Street name and maintenance factor are likewise
inserted on this page.

In the following window you can fix the individual or
combined valuation fields for the street. In order to
define photometric requirements for the street, select an
illumination class for every valuation field. This is one of
the essential innovations of the EN13201.
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Fig. 361 Valuation Fields and lllumination Classes

By using the Selection button the illumination class
wizard can be started. To understand this see also the
section lllumination class Wizard.

You can also select single valuation fields and
illumination classes for each element.

[T —y——— [
Wrkmalmem by wil § bbby
e R SN CUE R SR 1 PR T g W p———— e p—— -ﬁ’
inglohSusper sl
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4 el -
e £ - W
ctaa [aeas || [ cos

Fig. 362 Valuation Fields and lllumination Classes

In the window Valuation field you can select a valuation
field for the optimisation, i.e. you define the
photometrical data as basis for the optimisation. You can
change the respective limit values via left-click on the
numbers.
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Fig. 363 Limit values for the optimisation

DIALux provides you with the street arrangement
adapted to the parameters selected. However, under
circumstances according to selected parameters or used
luminaires no arrangement which fulfils all limit values
can be found. On the window Substitute list you can
specify the lower limit values. Thus it is possible to sort all
arrangement variants into three classes (suitable, largely
suitable and inadequate). Without a substitute list only
suitable and inadequate arrangements are possible.
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Fig. 364 Substitute list

The next window allows you to choose a luminaire. You
can select several luminaires from a manufacturer and
compare them with each other. Click on “Select more”
to get in the selection mode. Attention: In general
comparisons between manufacturers are not possible.

Select the luminaires from your list of the recently used
luminaires or choose new products from the catalogues
installed. Via the button “Add” the current luminaire will
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be taken into the list of the “Selected luminaires™. Click
the button “End selection” if you have selected all
luminaires which you will take into consideration for the
optimisation. In the list of the “Selected luminaires” you
can choose every product and have a look at the
technical properties or remove it again from the list.

[T — (=]
| sy ke T

S T p— ﬂ
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Fig. 365 Luminaire selection

At last you can specify the parameters for the
arrangement to be optimised, like pole distance, height
above working plane or light overhang. For not variable
parameters you can edit the values of the fixed
parameters — also the arrangement type. If you leave this
window by clicking on “Next the calculation of the
optimal arrangement will be started automatically.

| ERA v St | e Wzl
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i
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Fig. 366 Variable arrangement parameters

After the calculation DIALux offers you possible
positioning suggestions. The suggestions are divided into
suitable, largely suitable (provided that you have
activated the substitute list) and inadequate

© DIAL GmbH, Ludenscheid page 226



DIALux Version 4.7

arrangements. You can open or close these three groups
individually via a click on +/-sign in the list. The results
can be sorted depending on the several parameters up
and down, while you click on the suitable column header
in the result list. DIALux shows you in the footer the
values of the parameter required. In order to implement
a suggestion simply select it while clicking on it.
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Fig. 367 Positioning suggestions

Afterwards a final dialogue will appear automatically. If
you activate the checkbox, the generated street will be
calculated immediately.

ET I ]
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Fig. 368 Final dialogue

Click on the Finish button and your street project will be
displayed. You can do further work on this later.

Wizard Optimised Street Light Arrangement
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You can insert an optimised arrangement also in streets
which are already created. For this you can select after
planning the street the menu File > Wizards -
“Optimised street light arrangement™.

Wizard Selection (3]
The following wizards are available:
»,
-y -y
& ~ Py ~
Line Amangements  Quick Planning  Professional Guick Arched room i
Planning
v & 9 4
L-Shaped Room Polygonal Room  Rectangular Room CQuick Street =
Planning
Optimised street 5
light amangement -
'Thig wizard supports you in positioning an optimal luminaire amangement for a street.
[ Nei> | [ Cancel

Fig. 369 Wizard Optimised street light arrangement

Alternatively you can open the context menu via right-
click on the street in the project tree and select there the
menu ,,Insert optimised luminaire arrangement*.

=-(C3 Projectl
¥ Luminaires Used 8
T ‘f Mof R . Insert optimised luminaire arrangement
+-a Streel 4 Insert Street Arrangement
Inzert Street Element 3
Inzert Street into Exterior Scene
@ 3DStandard View F&
& Floor Plan (X-Y Level Symbaolic) F9
Duplicate Street Scene
w  Delete
[kl Rename

Fig. 370 Context menu luminaire arrangement

The optimisation will be done according to the wizard
for the quick street planning. The wizard starts in the
window ““valuation field”.
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Street Planning without Wizard

By default a street only consists of one roadway with a
valuation field (at the beginning of a street planning).

& File Edit ‘ew ©CAD Paste Luminaire Selection  Cutput  Window 7

DEH S Q2] 4 9 EPLOWE
¢ vEEREED B ¢ Bisoa
Projektmanager [L; Street 1 - Floor plan
General rMaintenance plan method r.ﬂ.rrangement l rn_ |-20.E|I0 L |—15.l£
Hame: IStreet 1 -
Description: ;I B
LI L
lluminance Conditions: A1 = Wizard... | B
g—
=13 Project 1 B ﬂ‘
iy Luminaires Used =]
Elg Street1 —
‘ Roadway 1 |

Fig. 371 Insert a new standard street

When you select the street in the Project manager, you
can adjust some general settings. In the Inspector you
will find options for the name, a detailed description, the
maintenance factor or the design factor and you can fix
the illuminance conditions.

The illuminance conditions can be entered manually or
determined by means of the wizard. By default your
street (project) always gets an illuminance condition with
the designation Al.

Projektmanager
General rMaintenance plan method r Arrangement l
MHame: IStreet 1
Description: ;I
llluminance Conditions: Al e Wizard... |
AZ g
=3 Project 1 AZ
i3 Luminaires Used |B1
El-qy Street] E.]Z
‘ Roadway 1 |pq
D2
D3
D4
E1
E2

Fig. 372 | luminance conditions

The luminance condition is based on the Technical
Report of the European committee for standardisation
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CEN/TR 13201-1. It serves as a basis for the definition of
requirements for the street illumination. By means of a
wizard the respective illuminance condition of the street
can be determined systematically. The illumination
condition wizard can be started using the Wizard...
button (see Fig. 372).

[llumination Conditions Wizard

Illumination Conditions Wizard x|

Welcome to the lllumination
Conditions Wizard

Thiz wizard helps you to collect information on the street uzers
it a step-by-step manrer.,

At the end, the illumination conditions are determined and this
zerves ag the basig for defining the street lighting.

The wizard iz bazed on the prCEMN /TR 132011 technical
repat from the European Committee for Standardization.

To continue, click Nest.

< Back I Mext > I Cancel

Fig. 373 lllumination Conditions Wizard — Welcome dialogue

You can set the typical speed of the main user by
selecting from four options. Please confirm each of your
steps by clicking on Next.

Hlumination Conditions Wizard x|

Typical Speed
Enter the typical speed of the main user type. 4

Howe high iz the typical speed of the main user in the street *Main uzerz include
combinations of motorised traffic, slow wehicles, bicyclists and pedestrians.

If motorized traffic iz one of the main users, enter the typical speed of the motorised
traffic.

Typical Speed of kain User |z
" High [> B0 kmh)
" Medium [Between 30 and B0 km/h)
" Low [Betwesn 5 and 30 km/h]

" wWalking Speed [<= 5 km/h)

< Back I Mext > I Cancel

Fig. 374 lllumination Conditions Wizard — Typical Speed

Specify the permitted traffic participants in the window
Main Users and Other Users.

© DIAL GmbH, Ludenscheid page 230



DIALux Version 4.7

Illumination Conditions Wizard x|

Main Users and Other Users )
Enter the main uzer type and the other permitied uzer types, 4

& Main uzers are all traffic participants [motor vehicles, slow vehicles (< 40km/h),
bicyclists and pedestrians).

7 Wi wgers are pedestians, Dther users are nob permitted.

£ Wi wsers are pedestians. Motarized traffic, slow vehizles (< 40 kmdhl and
bicycliste are permitted,

< Back I Mext > I Cancel

Fig. 375 lllumination Conditions Wizard — Main Users and Other Users

Afterwards a final dialogue appears with the information
of the determined illuminance condition.

Finizhing lllurinance conditions ‘wizard

“Y'ou have completed the wizard successfully. All of the basic
requirements have been calculated for pour street illumination.
Determined llluminance D4

To exit the wizard and select the calculated illuminance
conditions, click Finish.

< Back I Finish I Cancel

Fig. 376 lllumination Conditions Wizard — Final dialogue

After finishing the wizard DIALux incorporates directly
the illuminance condition in your street project.

The wizard has already considered which kind of
roadway element you have selected. For example, typical
requirements of the roadway do not appear with a
sidewalk.

The user has the option to determine the maintenance
factor in the Property Page maintenance plan method.
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Fig. 377 Maintenance plan method

A standard street may contain certain street elements,
which you can add, sort or delete in the Property Page
Arrangement. To sort the street elements (e.g. sidewalk,
bicycle lane, lay-by,...) you can select one of these and
use the Up or Down buttons (see Fig. 378).
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Fig. 378 Insert and arrange the street elements

Optionally you can insert street elements in the menu
Paste = Street Element
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Fig. 379 Insert street elements via menu

or by means of the right mouse in the context menu of

the street.
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Fig. 380 Insert street elements via context menu

When you select a single street element in the Project
manager or in the CAD view, you can see and modify
the properties in the Inspector.
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Projektmanager

General rStreet Coaking rObserver rSurFaces

Mame: IFh:uau:Iwa_I,I 1

Width: |4-|:":":| I
Murnber of Lanes: |2

Fig. 381 Properties of a roadway — General

For example the properties of the roadway can look like:
o Width: 4.000m
¢ Number of lanes: 2
e resulting width of alane: 2.000m

The tarmac and the luminance coefficient can be
modified in the Property Page Street Coating.

Projektmanager

Genera/l/r Street Coating r Observer r Surfaces ]

Tarmac: I [=3¢] - I ql; IEI.EI?'EI

IIniformity Coating on et B oadways:

[w3 | Q@ IEI.EIZIIZI

Fig. 382 Properties of a roadway — Street coating

Each street has an observer whose average age can be
varied individually for the calculation of TI.

Projektmanager

General rﬁtreet Cu:u.futiru;l/w Observer rSurFaces ]

Awerage age of observer:

I23 rears

Fozition of observer:

s 60000 YIEDDD m = 11.500 m

Fig. 383 Properties of a roadway — Observer
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DIALux positions the observers automatically according
to the default of the EN. The observer is always 60m in
front of the valuation field in the middle of the respective
roadway, at a height of 1.5m above the ground.
Normally every roadway has an observer who looks in
the direction of the driving direction. On the basis of the
resulting symmetries a rotation of the observation
direction is not necessary.

The Property Page Surfaces offers the possibility to set
material, texture and Raytracer Options. All settings only
have an effect on the visualisation, but not on the
calculation results.

Projektmanager

General rStreet Zoating ]’FC:lI:userw-'EVw Surfaces

ENTEERI .| Material | Te:-:turel Fiaytracer 4 I "I

Calar: L i~
R eflection I -

[0 %
=l

b aterial:

Fig. 384 Properties of a roadway — Surfaces

In the default setting median, parking lane and grass
strip have no valuation field. Nevertheless, this can be
inserted, while the respective street element is marked in
the Project manager and with the right mouse button
the option Insert Valuation Field is chosen.
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Fig. 385 Insert valuation field via context menu

Similarly a valuation field can be deleted or renamed by
means of right mouse button.

The new EN allows the use of common valuation fields
for different roadway elements. In the wizard this is
possible by choosing the suitable checkbox. If additional
validation fields are selected several more steps are
necessary. DIALux defines for every surface (except
median, parking lane and grass strip) a valuation field.
Now if you want to have, for example, a bicycle lane and
a sidewalk with a common valuation field, you must first
cancel the existing valuation fields. Then select both
roadway elements for which you would like to have a
common valuation field by pressing the shift key and
clicking those roadway elements. Then do a right-click
on the marked objects and choose Insert Valuation Field.
Now you will get a common valuation field for both
roadway elements.
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Fig. 386 Common valuation field

If you mark a valuation field in the Project manager, the
Property Page calculation grid opens in the Inspector.

Projektmanager

Calculation Grid ]

Hurninance Clagsz: I ME4da = I Wizard. .. |

—&dditional lllumination Clazzes
™| Yertical lluminance

™| Semicylindrical lluminance

—Gind
&+ Automatic
" Points 10 % |2

Fig. 387 Calculation Grid
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The grid is generated automatically according to the
EN13201. If the checkbox ""Automatic' is chosen, the
right number of calculation points is always chosen. If
you want a grid different to the standard, here you can
give the number of the calculation points in the X
direction (longitudinal direction of a roadway) and the Y
direction (width of a lane), after you have activated the
checkbox ""Points"™.

NOTE: Then the results are no longer according to the
standard EN13201.

Projektmanager

Calculation Grid ]

Hluminance Clags: IMEda vI Wizard... |

Additional !Ilumlnan::nn Cla ME AL
I ertical luminance]| ES
e MEB
™| Semi-cylindrizal M MEW1
B MEW2
* Automatic MEWS =
ME'Wd
" Poirts MEWS |3
MEWE
51
| =3 Project 1 52 hd |

Fig. 388 Calculation Grid - llluminance Class

Here you have the option to specify the illuminance class.
Either the given illuminance class is selected manually
from the available list, or by using the wizard to
determine the illuminance class in according to the
European Standard CEN/TR 13201-1. The illuminance
class contains a summary of the photometric
requirements for your project which depends on the
visual needs of specific street users using different kinds
of traffic surfaces and their environment. Additional
illuminance classes can be chosen according to street
situation for vertical and semicylindrical illuminances (q.v.
EN13201 - 1, chapter 6.4).

For valuation fields requiring illuminances rather than
luminances it can be necessary within the scope of the
norm to calculate each of four illuminances dimensions
dependent on the interpretation criteria according to
EN13201-2. These are:

e horizontal illuminance;

e hemispherical illuminance;

e semicylindrical illuminance;

¢ vertical illuminance.
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Horizontal illuminance is always calculated. However, in
some countries hemispherical illuminance is needed
instead of horizontal illuminance.

Similarly this is always calculated and can be selected in
the output for the printout. In table 4 of the CEN/TR
13201-1 the alternative A-classes are specified for the S-
classes. Accordingly DIALux changes the necessary
illuminance dimensions in the outputs.

Horizontal illuminance:
Calculation points shall be located in a plane at ground
level in the relevant area.

Hemispherical illuminance:
Calculation points shall be located in a plane at ground
level in the relevant area.

Semicylindrical illuminance:

Calculation points shall be located in a plane 1.5m above
the surface in the relevant area. Semicylindrical
illuminance varies with the direction of interest. The
vertical plane at right angles to the rear flat surface, shall
be oriented parallel to the main directions of pedestrian
movement, which for a road is usually longitudinal.

Vertical illuminance:

Calculation points shall be located in a plane 1.5m above
the surface in the relevant area. Vertical illuminance
varies with the direction of interest. The vertical
illumination plane shall be oriented at right-angles to the
main directions of pedestrian movement, which for a
road are usually up and down the road.

You can activate the wizard for the determination of an
illumination class via the wizard... button (see figure
above). After starting it you are welcomed by a welcome
screen.

NOTE:

The single steps to the calculation of an illuminance class
by means of the wizard depend in each case on the kind
of marked street element. The specific requirements for
the illumination class are influenced by the kind of street
user or the kind of street.

With the help of the following example we would like to

explain to you the functionality of the wizard for the
determination of the illuminance class of a street.
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[llumination Class Wizard

Tllumination Class Wizard x|

Welcome to the lllumination Class
Wizard
Thig wizard helps you, in a step-by-step manner, to defing the

photometric requirements important for planning strest
illumination.

At the end. the illumination class is determined that effectively
TEMYES 3% a summary of the photometnic requirements,

The wizard iz bazed on the prCEN /TR 132011 technical
repat from the European Committee for Standardization.

To continue, click Nest.

Cancel |

Fig. 389 lllumination Class Wizard — Welcome dialogue

After activating the Next button you are called on to
specify the typical speed of the main user.

Illumination Class Wizard x|

Typical Speed b
Enter the typical zpeed of the main uzer type. 4

Haw high iz the typical speed of the main uzer in the street*sMain users include
combinations of motorized traffic, slow vehicles, bicyclists and pedestrians.

If motoriged traffic is ohe of the main users, enter the typical speed of the motorised
traffic.

Typical Speed of Main User |s
= High [> 60 km/hf

" Medium [Betweer 30 and B0 kmidh)
" Low [Between 5 and 30 km/h)

" wWalking Speed [<= 5 km/h)

< Back I Mext » I Cancel

Fig. 390 lllumination Class Wizard — Typical Speed

You can define the admitted main user in the street in
the window Main Users and Other Users. Confirm each
of your steps by clicking on Next.
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Tllumination Class Wizard x|
Main Users and Other Users
Enter the main uzer type and the other permitied uzer types, 4 \

&t typically high speeds, matorized traffic i automatically the only main user. Howeser,
there may still be other permitted users.

& i0ther users are not permitted

 Slow vehicles (<40 km/h) are also permitted. Bicyclists and pedestrians are not
permitted.

£ All other users [slow vehicles [< 40 km#h), bicyclists and pedestians) are permitted.

% Back I Mexst » I Cancel

Fig. 391 lllumination Class Wizard — Main Users and Other Users

Afterwards you enter the typical weather.

Hlumination Class Wizard x|

M ain Weather Type
Enter the typical weather. 4 \

If the street surfaces will often be damp or wet [for instance, at night), select e/t

Thiz effectively defines an additional requirement with the goal of preventing a severe
deterioration i vigibility on wet streets,

< Back I Mext » I Cancel

Fig. 392 lllumination Class Wizard — Main Weather Type

In the window Interchanges you choose the kind and
frequency of the interchanges.
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Tllumination Class Wizard x|

Interchanges
Enter the type and frequency of the interchanges. 4 \

How iz the street connected to ather streets?

M otonaay interchanges with approach or turn-out lanes which largely ensure separation.
Or, gimple street junctions where other streets join or cross.

= Simple Junctions & Anproaches, Motonway Interchanges
| mterchange density Diztance Between Approaches
% 2 3 Pieces per km ® 3 3km
" 3= 3pieces perkm <=3 km

% Back I Mexst » I Cancel

Fig. 393 lllumination Class Wizard — Interchanges

Specify the traffic flow of motorised vehicles, if it
concerns vehicles for motorised traffic.

Tllumination Class Wizard x|

Traffic Flow of Motonsed Vehicles p
Enter the number of vehicles that pass a defined point in a defined time [usually 4 \

one day].

Howe many wehicles are there per dap?

" Between 7000 and 15000
" Between 15000 and 25000

" More than 25000

% Back I Mexst » I Cancel

Fig. 394 lllumination Class Wizard — Traffic Flow of Motorised Vehicles

In the window Conflict Zone select whether a conflict
zone exists or not.
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Tllumination Class Wizard x|

Conflict Zone
Enter whether or not to take a conflict zone into congideration. 4 \

Conflict zones are zones where different traffic flows cross or zones that are also used by
aother traffic participants.

Does a conflict zone exist?

 Yes

% Back I Mexst » I Cancel

Fig. 395 lllumination Class Wizard — Conflict Zone

Specify the Complexity of Field of Vision.

Illumination Class Wizard x|

Complexity of Field of ¥ision
Enter the complexity of the field of vision of the traffic participant. 4 \

Hows much distraction, confusioh and/or disruption iz caused to a traffic participant by
lighting and other optical stimuli [for exampls, advertising, light poles, lit buildings or sports
facilitizz] within the field of vision?

Caution: These sorts of stimuli may cause problems in detecting important ohjects such
az traffic lightz or burming vehicles.

Complexity of Field of Vigion |z

< Back I Mext » I Cancel

Fig. 396 lllumination Class Wizard — Complexity of Field of Vision

You define the Degree of Navigational Difficulty of the
traffic participant in the associated window.
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Illumination Class Wizard

Degree of Navigational Difficulty
Enter the navigational difficulty of the traffic participant,

A\

x|

Hows much effort will the traffic participant have to make in order to select a driving
direction and driving lane, or to maintain or change their speed and position in the
oadway?

Thiz effort results from the displayed information and the optical guidance provided by
the strest.

Dearee of Mavigational Difficulty |2

% Back I Mexst » I Cancel

Fig. 397 lllumination Class Wizard — Degree of Navigational Difficulty

Afterwards you can select the estimated Brightness of

Surroundings.

Hlumination Class Wizard

Brightness of Sumoundings
Enter the estimated luminance level of the envirahment.

Since the luminance level of the sumoundings can only be estimated, only broad
classifications are made.

" Medium [City Ervironment)

" High [Inner-city Envirnment]

< Back I Mext » I Cancel

Fig. 398 lllumination Class Wizard — Brightness of Surroundings

The wizard indicates to you the determined illumination

class in the final dialogue. Upon completion of the
wizard the illumination class is automatically taken
in your calculation grid in DIALux.
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THurnanation Class Wizarnd .’.‘.I

Firuakury the Ihuminesfion Clacs Wizad

ou hivvn compleind the vazard succasshay. Al of the
pholofmetne iequsmenls have been caleulsbed lor pour stiesd
Bmariadion

Drebemined | umnabon EI:::

To enal fhe vazaed and selact lhe caltulsled durmmabon class
ciclk Firmsh

<« Back. |__F||_'ih_|| Cancel

Fig. 399 lllumination Class Wizard — Final dialogue

Importing R-tables

The road surface is an important element of an outdoor
scene. Up to version 4.7 it was possible to select a road
surface from a collection of standard surfaces.

With DIALux 4.7 it is now possible to add or to import
your own R-tables (collection of road surfaces) to DIALux
and then use them for planning an outdoor scene.

To do this select “File” - “Import” > “R-table files”

B |
! tew Chlel
2 e b
Cherier
il e ks
S
M Waerds..,
Troart v W o DOF ...
Exgent ¥ [mport s adit 30 madals.. .
Texhure flss. ..
| Pk Brege.. Fugrkurs Fles,..,
Cl Prink... ikl Lasriruain s .
Sadlire ¥ :m —
azt b P Rcbible lios...
Ext

Fig. 400 Importing your own R-table

Now you can select the R-table of choice and insert it
into DIALuXx.
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Fig. 401 Selecting an R- table and inserting this in DIALux

R- tables which are already available in DIALux are not
imported. DIALux compares the existing R-tables with
the new ones and provides an information report about
the (negative) result.

The newly inserted R-table can now be selected in the
following objects in the road surfaces:

1. Street evaluation field (Inspector of a street scene
“Calculation areas” -> street calculation field - Street
evaluation field - tab *“Road surface”)

2. New/ existing street project (tab “Road surface”)

3. Assistant for quick street planning [Menu “File” -
“Assistant” = ’Quick street planning” - page 2:
Appropriate road(s)]

If you wish to remove an inserted R-table from DIALux
then you must delete the corresponding field from the
DIALux folder. In Windows XP this is found as a default
setting under “Documents and settings\All
users\Application data\DIALux\RTables™. If you are using
Windows Vista you will normally find the R-tables under
“Programmes\DIALux\RTables™.

Street lllumination

A standard street can contain several street
arrangements of luminaires but no other luminaire
arrangements or furniture. The valuation field is defined
with the first street arrangement.

To insert the street arrangement you can use The Guide

© DIAL GmbH, Ludenscheid page 245



DIALux Version 4.7

Fig. 402 Insert street arrangement via “The Guide”

The Guide a x
Indoor Lighting
Outdoor Lighting

Street Lighting

Edit street
a4y Insert Standard
gmp Edit street elements

Plan lighting
¥ Select Luminaires

Evaluation

J Start Calculation
g[ Cukput

More

3 Copy standard street
~ inbo new exterior
sCene

or the menu Insert > Luminaire Arrangement - Street
Arrangement when you have selected the street in the
Project manager

Tl o ——

P v | i FTH =
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Fig. 403 Insert street arrangement via menu

or by means of right mouse button, after you have
picked the street in the Project manager.
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Fig. 404 Insert street arrangement via right mouse button

DIALux offers all the key parameters for positioning
street luminaires.

To position luminaires first you select the type of
luminaire in the manufacturers Plugin. Now you use the
option Insert Street Arrangement and choose the
product from the luminaire list.

Luminaire Pole / Boom Arrangement | Joint rotations

Luminaire: DIAL 29 Mastaufsatzleuchte, 1 HME 80 +

‘
Eﬂ /1 A

Luminous emittance 1

Lamp: HME 30w -

Luminous Flux: 4000 Im |

Paower: 89.0 W ﬁ-@w
Correction factor:  1.000 \/"’\\‘_

Correction reason:

Fig. 405 Insert Street Arrangement — Luminaire

The Property Page Luminaire allows you a choice of
luminaires, as well as the entry of technical data for the
luminous emittance.
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Luminaire~ Pole f Boom | Arrangement | loint rotations

Boom

Boom Length (a): 0,000 m
Boom Angle (b): 0.0 o
Overhang: -0.500 m

Distance Pole to Roadway: 0.500 m

Angle of Rotation: 0.0 =

Pole Arrangement

Mounting Height: 0.000 m
Height: 3293 m
Mo. of Luminaires per Pole: 1

Pole Distance: 15,000 m

Longitudinal Displacement: 0.000 m

Fig. 406 Insert Street Arrangement — Boom properties and pole arrangement

In the Property Page Pole / Boom you can define specific
properties of the boom as well as the pole arrangement.

The drawing in Fig. 406 illustrates the Boom Length and
Boom Inclination. The Overhang defines how far the
middle of the luminaire plane (centre of gravity of the
luminaire) overlaps the roadway. The Distance Pole to
Roadway is measured between the root point of the pole
and the border of the roadway. Additionally you can
specify the Pole Arrangement here.

Under property page Arrangement you can define the
place along the street where you want to install the
luminaires. A list of arrangement types is available to
you.

Lurninaire Pole / Boom Arrangement | Joint rotations

Arrangement type: | Single row, bottom -

Sketch

A

Fig. 407 Insert Street Arrangement — Arrangement
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To insert the luminaire arrangement in your street
project, please, click on the Paste button.

In the context menu of the street arrangement you can
optimise individually the arrangement of your luminaires.
To do this select with the right mouse button the street
arrangement in the Project manager.

e — e —
il b2 ko AT B i e AL B
AELIEE & = L o=a . i

I, - ¢

o muls aees L n

Fig. 408 Street arrangement — Optimise arrangement

The luminaire arrangement always defines the valuation
field. If you insert several luminaire arrangements, the
resulting valuation field depends on each case of the
maximum (pole) distance between two luminaires,
shown in the following example (see Fig. 409).
The luminaires of the lower arrangement therefore
specify the calculation field.

iwl oL “ i¥his i Na i ] |

ERELIEY bl £ ExL ] i

S e | P i
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Fovm.  ®me . g # -

By

Fig. 409 Calculation field in the ground plan view

The starting point of the arrangement, relatively to the
calculation field can be changed under Pole
Arrangement - Longitudinal.
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The Inspector provides technical data on the inserted
luminaire arrangement (see chapter Luminaire
Arrangement).

DIALux displays the street in 2D and in 3D view just like
rooms and exterior scenes.

Fig. 410 3D visualisation of the street

You can rotate, zoom and roam the 3D view and export
it as *.jpg like all other scenes.

NOTE: The rendering shows the distribution of the
illuminance but not the luminance.

[L]

[L)

()

L)

00

B

5

i

g. 411 2D visualisation of the street

In the floor plan view DIALux also shows the valuation
field / calculation grid together with the street elements
and luminaires.
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DIALux offers the option to insert streets into exterior

scenes.
TS B = O b e b e )
Jeliol2h 2 Iondss I I3 Lwaz)
AR & = | o=a . i
Pty [P Te——

el i e e S

xipa = i

. Fig. 412 Insert street into exterior scene
Insert a street into

exterior scene
You can work on the individual street elements and
luminaire arrangements in the same way as you did in
your street project. All street elements are shown in the
exterior scene as ground elements.

-
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Fig. 413 Street in an exterior scene

Luminance Calculation according to DIN 5044

In 2005 EN 13201 was established for street lighting
planning. DIALux users can do street lighting planning
according to that standard from version 3.1.5. But
sometimes it is necessary to do planning with obsolete
DIN 5044, for example for checking old street luminaire
arrangements. For such circumstances, DIALux allows
street light planning according to DIN 5044. In a street’s
Property Page “General’ you can select “DIN 5044”
from the “llluminance Conditions” selection.
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General r Maintenance plan method r Arrangement ]

Name: | Street 1 |

Description:

Iluminance Conditifins: |DIM 5044 Wizard. ..

= C3 Project 1
-7, Luminaires LUsed
% Exterior Scene 1
g Streetl

Fig. 414 DIN 5044 for the road lighting calculation
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Sports complexes

In DIALux 4.7 you can insert sports complexes of
different kinds as well as standard roads into an outdoor
scene. There are sports complexes for seven different
types of sport as well as a general sports complex.

Many different individual functions e.g. inserting a
floodlighting arrangement or a TV camera are possible.

Inserting a sports complex

There are many options for inserting a sports complex.
First of all you must create an outdoor scene (you will
find out how to do this in the chapter “Exterior lighting/
exterior scenes”)

Inserting a sports complex or a sports field can be done
via the Guide, via the Paste menu or via the tab
“Objects” in the DIALux project manager.

Indoor Lighting
Outdoor Lighting
Street Lighting
Light scerwes
Emergendcy Lighting
Davlight

Energy Evaluation

Sport Site Lighting
Creale Scene

s Vvl How Recm

iy Iresert Evterice Srove
FO Lo D o DOF il

Inarft Spost Site —
[ nweet Spori Freld
o e
& Select Liranoares
|' Ireseat I idatehghll her Broaimni
nisert Pole Podtiond

Cabculation ohjects

w Areeedt Cammabrg Postion
et catudetor waf m
a2 Brveerd gl labinh ik
Lol

3 Rl Sanudstan

| g

Fig. 415 Inserting a sports complex via the guide
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Faste
Meww Scene 3
Luminaire Arrangement r_
Street Elerment 3 i

ffm Burniture...
Room elements, ..
Windows and doars. ..

Exterior scene elements. .

Sport Sikes. .,

Calculation surfaces, .
Calculation paints. ..
Calculation Grid, ..

GR Observer, .,

Fig. 416 Inserting a sports complex via the menu

According to your individual requirements, you can now
select from a total of eight different sports complexes.
Each sports complex has its own symbol and has its own

spatial geometry according to the type of sport.

Sport facilities
»
B &
=
4 K \
o]
Pole Position T4 Camera General Sport Area Soccer Field

P S S

EBiasketball Yollevball Tennis Badminton

Fig. 417 Selecting a sports complex

Editing a sports complex

I
Handbal

In DIALux, as with rooms or street scenes, you can
change the spatial geometry of a sports complex. You
can do this either manually in the plan or 3D view or via
the project manager. After selecting the sports complex
(with a left mouse click on the outer edge) you can make
changes e.qg. general description, position and size of the
sports complex and other settings for marking the sports
field. Alternatively changes can be made via the project

tree by selecting the sports complex required.
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Fig. 418 Opening the project manager for editing a sports complex

After basic editing of the sports complex, you can also
insert the sports field elements depending on the type of
sport (e.g. two goalposts for a football field). You can do
this by clicking with the right mouse button in the
project tree on the sports complex (e.g. football field)
and then selecting in the context menu which now
appears “Insert sports complex elements™.
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Fig. 419 Inserting sports field elements

Initial calculation grids

In a sports complex, depending on the type of sport,
there is at least one calculation grid. You can change and
adjust these. At this stage it is also possible to insert
additional calculation grids. You can find out how to do
this and about the settings in the chapter “Calculation
grids”. All these functionalities can be adapted to sports
complexes.
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Pole positions

In sports complexes poles can be inserted on which
either luminaires or cameras can be mounted. To insert a
pole in the project, either click with the left mouse
button in the Inspector under sports complexes on the
symbol for a pole position and pull this to any position in
the project via ““drag and drop”. The so-called snap-
function or catch grid in DIALux makes it even simpler to
insert objects. The pole catches automatically onto
significant points in the project (e.g. in the corners of
sports complexes). Alternatively you can enter the
required coordinates in the tab “Geometry” of the pole
position.

i Projekbmansger i yorschau
Loramnirry Sport focilit
Pagitioe ,‘-_,-'-"-1.
¥ 0o mov:onam om & [ ll':.-—-‘"
L 100 m B m n =
Rk stion
% ¥

Fig. 420 Inserting a pole position with the Inspector

After inserting a pole you can add further settings to
this. The name, the symbol and the geometry can be
changed later.

TV cameras

TV cameras are also to be found under sports complexes
and can be inserted in exactly the same way as pole
positions - either with *““Drag and drop” or by entering
the geometrical data in the Inspector.

TV cameras can be mounted, for example, on a
previously inserted pole position. Just pull the camera to
the pole position.

After placing, as with pole positions, it is possible to
change the camera name, symbol and geometry.

TV cameras can be rotated and aligned. Do this either by
aligning the camera on your own with the mouse or
entering the desired angles in the tab “Geometry” in the
sub-item “Rotation”.

© DIAL GmbH, Ludenscheid page 256



DIALux Version 4.7

i y
Turning the camera by clicking
left and moving the mouse
simuttaneously

Fig. 421 Aligning a TV camera

Outputs

By default the calculation results for sports complexes are
merged and displayed in the outputs. The outputs of a
sports complex calculation are in the tab “Outputs” in
the project tree. If you have inserted only one outdoor
scene and, in this, only one sports complex, then you will
find the outputs under (““Project” - ““Exterior scene” ->
“Exterior surfaces” - Your sports complex or its
individual calculation grids). Standard outputs include:
e Merging
¢ Isolines (quantity depends on the number of
illuminance values selected)
e Greyscale (quantity depends on the number of
illuminance values selected)
e Value chart (quantity depends on the number of
illuminance values selected)
¢ Table (quantity depends on the number of
illuminance values selected)

© DIAL GmbH, Ludenscheid page 257



DIALux Version 4.7
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Fig. 422 Example of outputs for a sports complex

~TH [ Ground Flement | .

[0 General Sport Area | Cakoulation Gl CTRY

You can open the corresponding pages of the output
with a double-click on the symbol next to the single

output.

For further information please look at the chapter

“Output”.
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Global Output Settings

User Data and Project Data

In the menu Settings > General Options - Output you
can define user and project data that are stored as
default values. These are used when you create a new

project (see also page 54).

In the Property Page Output you can specify a *.bmp file
as a logo. The footer line is used for page 2 and the
following pages. Furthermore you can specify the names
of five edit fields that are used later for information on

the cover page.

DIALux 4.7

Project details {Marnes For edit fields)

ilg s

Z 41

Fig. 423 Output settings

Isoline Thickness: 1.0
Isoline Values Font Size: 10.0
Walue Chart Font Size: 10.0
Scale of graphics: () Maximum size
Logo:

Footer:

Header: [ pisplay file path

X

Standard Yalues | Global | CAD Window | Dutput | Contact | Energy Evaluation | ‘window | Rooflights

Qutput For working levels

Draw Luminaires
Draw objects

() Optimal standard scale

(]

[Display file name

Attention: Changes do not affect existing outputs, The entries only applies to new output,

The logo and your user data are shown together on all

pages after the cover page.

Ughl& Ughl

Sreeld
L2511 Luedensred

[EE05

Qperakr  Klaus Mueller
Telephone O351 ¢ 105+0
Fax O35 105+
E-MaAl mueller@ighl oe

DIAL 1 SiMNOVA / Luminaire Data Sheet

Fig. 424 Output header line
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Global Settings

The Property Page Global is used to specify whether you
want to use European or American units in your projects.

DIALux 4.7 X

StandardVaIues| Global |EADW'indow Output || Contact | Energy Evaluation | “Window | Rooflights

L]

Project Directory: okumente und Einstellungen!Bitter) Eigene Dateien|DIALUxProjects

Language: | English {United Kingdom) ~

Show welcome dialog at program start,

Skart new project defaolt with

(%) nothing (C)Room () Exterior Scene () Standard strest

Units

‘which system should be used for dimensions (lengths, areas, etc.)?

Dimensions: | Metric (SI) {m, cm, etc.) w |

‘which system should be used For photometric dimensions (illuminance, light density, etc.)?

Lighting engineeting: |European (3I) (lx, cdfmz, etc.) v|

Mote: Changes are not seen in open windows in the Inspector. Close and re-open a window, or
Open a new window to see the changes

D Automatic notification For saving every |:| minukes.,

Fig. 425 Global settings
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Output

Viewing Calculation Results

After a calculation has been completed, DIALux shows
the 3D display of the room.

Project output can be viewed before or after a
calculation. The output types which are not affected by
the calculation results can be viewed at any time, for
example the project cover sheet, luminaire parts lists,
luminaire coordinates, room coordinates etc.

Most output types need to be calculated first. If one of
these output types is opened when there are no results
yet, DIALux enquires whether the calculation should be
performed.

When you double-click on the desired page in the Project
manager, it is displayed in the CAD window. DIALux
differentiates between print output and monitor output.
The monitor output enables experts to easily evaluate
only the required information, without being limited by
layout and page size. Big tables are displayed completely
and can be viewed by scrolling. Here it is handy to use
the middle mouse button.

3 Table {C) 4bx
o.and T £ m ¥ i »r 418 41| 480 45D &7 Jﬂ
B892 3B 3/ 399 39 37 W@ 418 418 450 450 &ET 4
LF T 32 332 55 E ) 2 kK] M3 4 i &8 4
[ F I e c - SR T e R ¢ S e I T | 21 4 a4
0758 N4 34 16 1 ¥ »i m o ®r nr a2 4
003 34 34 33 I 351 351 3ma £} 357 3ar 22 4
X -0 - 27 7 0 30 3% & FH W= ¥ :
Bs91 I P9 W/ OET MO M0 I O OWE MO WD W2

05M 2 6 &7 M7 O XME MR OXe X6 NE B XN

:
0478 23 BE M7 47 ¥E BE M6 XE BB ME X5
0422 e == W3 173 e 1® 11T - . . | . § -
0466 TEE £ 173 1 1 ) 10K TEE e ) i) il ) 4
0,308 122 k. 134 134 12 138 140 140 = 154 155 1
[ B ke 32 1M 13 1% 13 180 140 =4 154 1% 1
o.wr 1 = 1'% P} % 1% ar T A (£ 0] 142 1
o441 125 ®OI% 1E® 1IEOI% [ S 4 141 42 1
ECIT 116 = g 116 116 g 17 117 3 iH in 1
o 196 1B M8 1B 1ME e M7 1T 15 1H 131 1
o T LT DT 0SS 1ED D4R 056 DEIE DT DH0R?  DUBBE NS
Aftention: The coordinates refir To ke mage aboe Values in Lux
Grid. B4 x 54 Poinls {%‘;
= Elir]
E‘% -
T | LIJ

Fig. 426 Monitor output of a big table

Scroll bars are located at the window edges. If you use
the middle mouse button, the scroll icon appears and
you can navigate by moving the mouse.

You can use the print preview to view the printout on
the monitor before it is printed. DIALux supports
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“WYSIWYG, What you see is what you get”. To go to
the print preview, use the File - Print Preview option.
Please keep in mind that only the output types that were
selected with a black checkmark are included in the print
preview and in the printout. Depending on the size of
the report, generating the output can take some time.
An information window displays the current status.

B x|

Generate:lzalines (L)

Cancel |

Fig. 427 Print preview generation status

The print preview supplies you with an overview of the
chosen output.

e

L]
L]
i
L
i

i
i
[
i

L i

] Vel

ol N

Fig. 428 Print preview

Here you can also specify further print settings,
depending on your printer.

For larger print jobs it is advised that you send multiple
print jobs consecutively (e.g. Page 1- 30, Page 31- 55). If
the RAM is quite large (>128 MB), this is not required.

Limit Result Output

In the Project manager you can limit the amount of the
output. For example with sloped ceilings there may be
results for a number of surfaces that you are not
interested in. For all these surfaces you can disable the
checkbox Result Output so that they will not appear in
the output tree.
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Fig. 429 Limit result output

Output Settings

For many output types further settings can be specified.
Select the respective output in the output tree and
change the settings in the corresponding Property Page
in the Inspector.

W B B = OO e e fed i

l1a | I B |

2ol 4 = | enos
i =5 fuo=al
[ e T e ] el ¥
| o | i | T [ 1 FLuminaires flayout plany B
A e i
i — -
-
I T Y
T
i
N =
a— =
W —
.
@) e
ES——

Fig. 430 Output settings

If you change the settings, the Refresh View button is
activated. If you use this button, the changes entered are
applied in the output window.

The 3D rendering is generated using the observer
position set in the CAD.
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grid in the output

DIALux Version 4.7

Wicon 1 -0 vew 400 Rendering L

| oo 1- 30 view S |- -

. X

Fig. 431 3D CAD at the top left (for editing purposes) and 3D rendering (as
output) at the bottom right

New Output in DIALux

DIALux offers several new or enhanced output types
since DIALux 4. Most of them refer to the new light
controls. Thus there are suitable outputs for control
groups and light scenes. These outputs are similar to the
present outputs of other rooms.

The calculation grid is fixed in DIALux in the outputs.
Open in the output tree the summary of a light scene
and select the settings of your output grid. If you click on
the ""Refresh View' button DIALux determines the
current calculation grid and displays the results in the
output window.
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Fig. 432 Output of a light scene
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The documentation of the used luminaires is modified in

DIALux too.

Luminaire Data Sheet

The design is completely changed. Besides the picture
and the text two customisable diagrams are created.
When you use luminaires with several light outlets you

can select which diagram is used for which outlet.

The luminaire can be classified according to numerous

regulations (DIN, BZ, UTE, CIE, NBN).

Projektmanager
-~ Charts | Classification
Chart 1 ILuminous emittej ILDC[F'UIar] j
Chart 2 ILuminous emittej ILuminance j
Frefresh Miew
Projektmanager
Chart;/ Classification ]

Dizplay the Following Luminaire Classification:

& DIN " CE
(ol % " NEM
 UTE

v CIE Display flux code

Frefresh Yiew |

Fig. 433 Settings of luminaire data sheet

Luminance Diagram

The luminance diagram is a new development that
allows the evaluation of the luminance with regard to
different angles of radiation (omni directional glare

control).
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Fig. 434 Luminance diagram for evaluation of omni directional glare control

Tabular Presentation of Photometric Data of
Luminaires

The light intensity and the luminance are also presented
in tabular form. The steps C-levels and Gamma angles
can be adjusted in the Property Page.
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Fig. 435 Light intensity table

Tabular Presentation of Exterior Scenes

DIALux can create a summary which contains a ground
plan with luminaires and furniture and their coordinates.
With the Property Page you can adjust the scale, details
and coordinates.
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Fig. 436 Property page output exterior scene

Creating User-Defined Standard Output

The user can generate and save frequently-used
combinations of output types in DIALux. To do this, a
folder that contains output must be selected in the
output tree.

Projeldmanager
(gt sk Copsnllbgrur skt ion
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o Pruject Cover
wa Tabie of colenls
| Lusrinaine parts s
4 DR  Optikdechten
) DAL 306 00, s
& 0] Lurnineirs Dt Srest
# - O5 S00-Lehbe
i L DIAL 15 HALDEPOTE ELF 5 WiAR:
0 DIAL 1 SOVR
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& 0] Lurninsins parts kst
Maintenance plan
Fizaw plary
ugr ] Luringinss Tapau pland
1 Lurinaines (ooondnates k)
| Farriturs (Lt pla)
| Furndies [soardnates k)
| Rocm slemenks ayouk pland
Rican slements (ooondinabes ki)
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Worbiieos tocordnales kb E
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Fig. 437 Creating standard outputs

Start on the highest hierarchy level, i.e. the project.
Select the project in the output tree, in this case project
1. If you wish to use a preset standard, select it from the
Name listbox. To generate a standard, check the output
types which should be included in your standard. Please
keep in mind that the list contains all output types,
including those of lower hierarchy levels. For example, if
you check the Isolines (E) output type in this hierarchy
level, it is also checked in all lower hierarchical levels.
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You can now select lower hierarchical levels and use a
different output standard here. For example you can
select Room 1 and select the Complete Documentation
standard, which in this example describes a very
extensive documentation. The other rooms are not
affected by this change, as these still use the Short
Documentation output standard which has previously
been assigned to the project.

Thus you can influence the individual output
subdirectories — thereby deviating from the global
standard. Of course you additionally have the option of
selecting the output types individually for every object in
the output tree.

To use a user-defined output standard as default setting,
select it from the Name listbox and click on the As
Standard button. In the listbox the phrase Standard
appears in brackets behind the corresponding name. To
delete a user-defined standard, select it and click on
Delete. After another standard has been selected from
the listbox the one deleted previously is not available
anymore.

Save Output as PDF-File

Similar to the printing you also can export the output to
a PDF-file. After you selected all desired information with
the small printer symbol you select the menu File >
Export - Save Output as PDF.

Frosd  # | o | i

Fig. 438 Export the output to a PDF-file

This menu is only available if one output window is
active. Then you are asked to specify the directory and
the name of the PDF-file. Exporting to PDF can take
some time if you have a large project but usually it is
twice as fast as printing the output. Once you have the
PDF-file you can send it to your customer. The PDF-file
cannot be modified.
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Export Output Graphics, tables, text and graphic

When the output in DIALux is opened (double-click on
the desired output sheet) any type of output can be
selected for copy and paste by a right click on it. Further
on tables, graphics and text can be saved in a file.

3 isaons B ] el 3T |
n i Av=s a = ']
D [P ™ T —— -
e ~

S m— ftm i ren s | 8 by

ot b—

Fig. 440 Export the output graphic to a file or copy it into the clipboard

You can export the graphical output DIALux created to
almost all other Windows software like Word or image
processing software. To do this open the according
output in the output tree and adjust the settings (e.g.
steps, colours, font size...). Now click and hold the left
mouse button in the output window and drag the
output image to the other program. The image is copied
to this program as a *.wmf-image.
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T I T

Fig. 441 Export of output graphics to other programmes

Of course you can also copy text and tables to other
programs with Copy and Paste.
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DWG and DXF Import and Export

With DIALux you may import DWG and DXF drawings
and use them for your work. After you finished your
planning you can export the room geometry, the room
elements, the luminaires and the furniture into your
CAD-drawing.

DWG / DXF-Import

o Create an empty rectangular room (If you work
on an exterior scene create that)

0 Go to the ground plan view

0 From the menu File Import use the option DWG
or DXF File. The wizard asks you to select the
dwg or dxf-file.

Welcome to the CAD drawing import
wizard

This wizard supports you when importing and adjusting a
CAD drawing.

*+ Selection of a DWG or DXF file to be imparted
* Defining the units
* Defining the planning origin

» To continue, dick Next.

Fig. 442 DWG / DXF Import options

0 Let the wizard read the file.

0 The units used in the dwg / dxf-file are not yet
defined. When you select the probable unit, the
size of the drawing is listed in two fields.

0 You can place the origin of the planning at the
origin of the global coordinates system
(0.00/0.00/0.00) or you can choose a point
defined in the file or you can place the origin at
the gravity centre of the used area (the middle of
the drawing).

Basic DWG / DXF Settings and Layer Selection

With the menu CAD you can change the properties of
the dwg / dxf-file and of the layers similar to the CAD
program. You can decide to show or hide single layers
and to set the layer colour. If a layer of the dxf-file uses a
certain colour you may overwrite this colour.
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Filename -~ Lawer | Coordinates syskem (UCS) Scale

Shiow Colour  Laver Mame:

g — _—

[ 1DLXDESCR
I CLAFURM
I K150
 — R

| — e E

[JForce laver calour For elements with own colaur

Fig. 443 DWG / DXF settings

Edit a Room based on the DWG / DXF-Ground Plan

To move the room to a certain position of the dwg / dxf-
ground plan, just click on this point with the right mouse
button, and use the option Set DWG or DXF-origin here.

Fig. 444 Move the dwg / dxf-origin with mouse and context menu

After you moved one corner of the room to the origin of
the dwg / dxf-drawing, you can adjust the room
geometry. The easiest way is to drag the corners of your

room after selecting Edit room geometry from The
Guide.
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\

Fig. 445 Drag the corners to align the room with the drawing

Now you can insert further elements like doors and
windows based on the drawing.

i

Fig. 446 Insert doors, windows, furniture

Working with the DWG / DXF Background in the 3D
View

You can use the CAD-drawing as a background image in
the 3D view. Usually it is recommended to use the option
Represent 2D projection of dwg / dxf in 3D view from
the Property Page.
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Filename | Laver | Coordinates system (JC3) Scale

Units in the File: |Metres A |

~Tonneses—_

[] Display 20 projection in 30 windaw.

Fig. 447 Using 2D projection of dwg / dxf in 3D view

Fig. 448 3D view with DXF background

You can display or hide the dwg / dxf background from
the Window toolbar.

DWG / DXF-Export

You can export the result of your planning in dwg or dxf-
format and specify the file type dwg or dxf in the ““Save
under* dialogue which you can open via ““Search...”.
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DWG and DXF Export

[ Legend || |zolines || “Walue chart |
General | Object zelection || Layer || Optiohz || Luminaires |

Mame of file to be saved:

‘ [ Search. .. ]

Scenes selected for expork:

[#]Raam 1

[ Select Al ] [ Cancel Selection

Fig. 449 General settings for the DWG/DXF export

DWG and DXF Export %

nd | Vahe chart

General | Objectselecion | Laer | Oplions | Luminaies

Export: luminaires

[¥]Export object

[#] Export geometry of the scene

[#] Generate legend

[#] Export room stamp

[#] Export escape routes

Export isclines

[#] Export value chart

[“1Export caleulation grid

E|=Expurt sport sites

[#1Export Flood light arrows

Fig. 450 Object selection
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[X]

DWG and DXF Export

Legend | Islines 1 Valus chart
Genesal | Objectselecton | Léyet | Oplions | Luminates |

Luminaires Fladve [DLLM |
Objects Flacve |[ouren | (-]
Scene [ Active | DLXSCENE J
Legend [¥] Active | DLXDESCR -]
Room stamp [“lActive | DLXSUM | [ﬁ]
Escape routes [ Active | DLYEM @
Value chart [FlActve | DLXVAL
Sport Faciities [ Active _nﬁsm = E

Caleulation Grid [Flackive | DLXUDG -
Flood light arroves [Flactve |DLYFLOOD | [E
Isolines [lactive | DLYISO

Objects in deactivated layers can be switched to visible again in vour
CAD program at anry time.

Fig. 451 Selection of the current layers and designations

DWG and DXF Export X

| Legend || lznlines YWalue chart |
| General || Ohject selection || Layer | Options Lurninaires

Render small luminaires as enlarged

Export objects as 2D projection

Use settings of an imported DWGE/DxF File

Export Text as Unicode (g.9. For Asian Languages)

‘four CAD program must support this Function and & suitable fonk most
be selected.

Action ko be performed after successful export

@ Mane
() Display file in DIALLY Yiewer,

(") Open file with the progran associated with the file extension,
{ionky works iF a program has been associated with the
extension, )

Fig. 452 Options for the export
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DWG and DXF Exporit

X]

Legend lzolines Yalue chart
General Object zelection Layer (ptionz | Luminaires
Layer
(%) One layer For all lursinaires, (1 Lawer)
) One layer per luminaire type, (0 Laver)
) One layer per luminaire arrangement. 10 Layer)

all layers adopt the colour and activation properties of the base laver
for luminaires, Its name is also adopted and supplemented with a
consecutive number, iF applicable.

Opkions
Drawe 0 direction ak light emission locations

Length: Infoin units of the DWEIDKF File

Write luminaire information (legend designation, dimming walug) to
separate lavers,

The information can thus be switched on and off independent of
the luminaires and the legend. The laver name consists of the
name of the base layver, with "EX" added ontao the name,

Fig. 453 Settings for the luminaire export
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DWG and DXF Export

| General | (Object selection || Layer ||

Optionz || Luminairez |
Legend |

lzclines [ "W alue chart |

Adapt the designations used in the legend for the luminaires by changing
them in the Following list:

Designation hame of luminaire

Luminaire details in the legend:

[JFieces

[ JLurminous Fu:

[ ]Power

[JLuminaus Flus (emergency lighting)
[]*attage (emergency lighting)

[ JFitting

Fig. 454 Definition of the luminaires’ legend

DWG and DXF Export

| General || Object selection | Laper | Options || Luminaires |
| Legend | lzolines | Walue chart |
Colour [ Walue
oo N BRECCEE
400,01
=000 1 Standard specifications
[eoo.ok |_I-_:Eer default W |
700,01

Even distribution

from: Quantitv:@ @
to: width: I:IO

Either specify the gquantity or the step
width,

E] [ Save as user defaulk l

Fig. 455 DWG and DXF export - Isolines
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DWG and DXF Export

3

Select value positions

Murmber of values

{#) Automatically (as high a number as possible in each scene,
depending on the kext height)

) standard grid (For each scene separately’)

I Fix {same for all scenes) I:I % I:I

General Object zelection Layer Optionz Luminaires
Legend |solines | Yalue chart
Test height: Info in units of the DG DRF File

Fig. 456 Export of the value chart in dxf and dwg

You can specify the scope of the contents to be
exported. The use of the settings of the original DWG or
DXF file makes sense if you would like to integrate the

DIALux planning there again.
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STF Interface

The STF interface is supported by DIALux since version
1.0. The interface is continuously extended and
improved. Via STF CAD programs can exchange their
planning data with DIALux. The workflow is normally as
follows:

Design in the CAD application by the architect /
engineer.

Design of the building, the storey or the room(s). If
necessary the luminaire positions can be defined in the
CAD application as well, for example in the case of a
redevelopment or if the luminaires have to be placed in
certain positions.

Export of the information via STF file to DIALux.

Import of the STF file into DIALux. All the rooms defined
in the CAD will appear in the DIALux project, including
additional information like the position of doors,
windows, degree of reflection, room information.... The
user can now do the lighting design in DIALux. The
correct fittings can be placed; additional calculation
objects can be defined. The calculation will be done and
the documentation of the design can be made in DIALux.

Export of the revised STF file from DIALux to the CAD
application.

Depending on the CAD software used, a different level
of information from the DIALux STF file is read in. The
information exported by DIALux is for example the
luminaire name, article number, description, electrical
and light technical parameter, pictures, 3D model, isoline
diagram and so on.

Further information about the STF interface can be
obtained from dialog@dial.de or hotline@dialux.com
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Energy Performance of Buildings

Background information

Under the Kyoto protocol, Europe is committed seriously
to reduce CO, emissions. One instrument to achieve this
is the directive 2002/91/EC ““Energy Performance of
Buildings Directive““of the European Parliament and
Council. The directive’s requirements hold for both new
and to be renovated buildings and for both residential
and non-residential buildings.

Member states of the EU were committed to implement
this directive into national right. As a guideline the EU
created a general framework for the calculation of
energy performances of buildings, which stated which
aspects the calculation methodology must at least
include. These aspects are heating, ventilation, air-
conditioning, hot water supply and lighting.

To support the implementation of the directive in the EU
member states, the European committee for
standardization CEN created a set of CEN standards. This
set consists of more than 30 parts, includes more than
40 standards and drafts and covers 5 CEN technical
committees. A good overview can be found in
http://www.buildingsplatform.eu/epbd_publication/doc/P
02 EPBD CEN_Standards p2370.pdf.

The part concerning lighting is EN 15193: “Energy
performance of buildings — Energy requirements for
lighting*.

Besides the European implementation there are national
implementations, for example in Germany the DIN
18599: “Energy efficiency of buildings™. This standard
uses an integral approach for the calculation of the
energy balance. That is a joint evaluation of energy
demands for all parts of the building (heating,
ventilation, air conditioning, cooling, humidification,
domestic hot water and lighting), taking into account
interactions between them and impacts on others.

For example, the energy consumption for lighting is not
only part of the energy balance for lighting, but also an
inner heating source and so an important part of heating
and cooling.

For more information about the directive please visit site
www.buildingsplatform.eu. This site really covers
everything about the directive that is worth knowing.

Why energy evaluation in DIALux?

In the medium term, the energy performance for
buildings directive means more work for lighting
designers. Besides the well known lighting data
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characteristics, they will also have to pay attention to
new energy performance characteristics.

Fortunately, most lighting designs already contain a great
deal of the necessary information for an energy
evaluation. This information can be analyzed and reused
for the energy evaluation. So if the energy evaluation is
integrated into the lighting design process as efficiently
as possible, the additional effort for this evaluation can
be reduced significantly. That’s why DIALux 4.7 offers
the means to include an energy evaluation according to
EN 15193 or DIN 18599.

A DIALux user can include an energy evaluation project
into a DIALux project with only two mouse clicks.

Fig. 457 Insertion of an energy evaluation project into a DIALux project via
menu “Paste** and via the context menu of the DIALux project.

The rooms for lighting design can be transferred to the
energy evaluation all together or only in part.

It is important to realize that energy evaluation is only
defined for inner rooms! Outdoor scenes and streets are
not part of the evaluation.

Properties of the room and the project (geometry,
obstruction, location and north alignment) are
automatically identified, analyzed and reused for energy
evaluation by DIALux. The same holds for windows and
roof lights. In particular daylit and non-daylit assessment
zones are determined automatically.

The specific connected load is no problem for the user
too; it is taken directly from the planned luminaires in
the room.

DIALux 4.7 is designed in such a manner, that a lighting
designer is able to do a lighting design and fulfill energy
requirements at the same time, with as little additional
effort as possible. Ideally the additional energy evaluation
needs only a few mouse clicks.
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Structure of an energy evaluation project

Once an energy evaluation is part of a DIALux project,
there is an energy evaluation project beneath the DIALux
project.

: Project maneger
General
Fiares; Ersergy Evabsalion

Standand: EN 131530 w

Dwicrpta

= L Prijedt 1
Lugriresires Uised
8 Erergy Evaluation
W Raod 1

Fig. 458 Energy evaluation project in project tree

For this energy evaluation project a standard can be
selected according to which the evaluation will be done.
Currently EN 15193 and DIN 18599 are possible.
Multiple simultaneous energy evaluation projects are not
allowed.

An energy evaluation project is activated by adding
energy evaluation rooms to it. This can be done either via
the context menu of the energy evaluation project or via
the context menu of a DIALux-room.

2 Luminaires Used
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=y Room 1
| Workplane
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= [ Project 1 ‘

> Delete

- —— |
reate one energy evaluation room per room in the DIALW: pr..,.
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Fig. 459 Transfer of all DIALux-rooms into the energy evaluation project
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Fig. 460 Transfer of one single DIALux room into the energy evaluation project
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With the first method all rooms of a DIALux project can
rapidly be transferred to the energy evaluation project,
so that they are part of the energy evaluation.

Also you can create energy evaluation rooms without
links to DIALux rooms in this context menu. Thus, you
can evaluate energy demands for rooms, without doing
any lighting planning for them, more about that later on.

The second method via the context menu of one or even
multiple DIALux rooms is best if you do not want all
rooms of a DIALux project to be part of the energy
evaluation.

Caution: Each DIALux room can only be linked with one
single energy evaluation room. Links with multiple
energy evaluation rooms do not make sense, since each
energy evaluation room can be taken into account
multiple times during the energy evaluation.

i Projoct manager
Marne o Dirigdion General

[ Eresrgey Evabustion Room rakhouk Link ko & AL

.

Links b thes Flloesnsg DAL roce:

Bigxain | -r

Th rectulls o ek inclidkal ssviny #reskatbion raoe £
T P PN P A

Hewn cif b abonad thei ot B ik ko account

i 1

3 Pt |
T Lisnsiss Lead

= [ Erergy Evalustion

B Utisstion Zone |

I b | (ormngry mvshation propect )
= Room |

= Werkplaw

i Hor

i Ceding

B [ Wall prlaes

Fig. 461 Multi-consideration of one energy evaluation room during the
evaluation of the complete energy performance project

= [ Projekk 1
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=] &' Room 3 (enargy evaluation project)
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*__,I Raum 1
L__I Roam 2
L__I Roam 3

Fig. 462 Multiple energy evaluation rooms and there utilisation zones
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Each energy evaluation room belongs to exactly one
utilization zone. It is initially created in its own utilization
zone, but can be moved to any other utilization zone.

= [ Projekt L
a) Chy Lrrinamed L
i Ereriry Ewahualann
= [l Ulkestion Zone |

- &, AT

.d. Uil i Fiarem 1
w [l i Utilstion Tone £
5 L) Wt Ubiestion Fore 3

& & Ram
+ Wy Roon 2
il W P 3

Fig. 463 An energy evaluation room with a selection of utilisation zones, to
which it can be moved

Utilization zones are a main issue in DIN 18599, where
they are used to collect energy evaluation rooms with
the same utilization conditions to provide them with a
common utilization profile.

Anyway utilization zones are a good way to group
energy evaluation rooms.

Caution: Utilization zones can not be created explicitly;
they are only generated during the creation of energy
evaluation rooms.

= 1 Projekt 1
+-% Luminaires Used
—-+# Energy Evaluation
+ [ Utilisation Zone 1
=[] Utilisation Zone 2
= Q.,. Room 2 (energy evaluation project)
Bssessment Zone Daylight 1
fssessment Zone Daylight 2
H Bssessment Zone Mon-Daviight 1

Fig. 464 Energy evaluation room in project tree with its assessment zones

Each energy evaluation room has one or more
assessment zones. Each assessment zone is either
completely supplied with daylight or not. Assessment
zones can not be explicitly created, removed or changed
in any way. They are exclusively created respectively
adjusted to geometric and daylight dependent
conditions.

Each energy evaluation room is divided into assessment
zones, that do not intersect one another and that build
up the complete area of the room.

These assessment zones can be displayed in 2D- and 3D-
views of the associated DIALux room. Daylight supplied
and non-daylight supplied zones are distinguished by
color.

iﬂi; E

Fig. 465 Display of assessment zones in CAD-windows (second icon from the
left)
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3
Fig. 466 Display of assessment zones of an energy evaluation room in 3D-
view

Assessment zones are both the bottom and the most
important level of the energy evaluation. The actual
evaluation is done on this level, all needed parameters
are determined here. Energy demands are explicitly
calculated only for assessment zones, all other results for
energy evaluation rooms, utilization zones or the
complete energy performance project arise from
summing up results of involved assessment zones.

Of course, you can also use “The Guide* to navigate
through the complete energy evaluation process.

i The Guide ax
Indoor Lighti
Outdoor Ligh
Street Lighti
Light scenes
Emergency Li
Daylight

Energy Evalu

Energy Evaluation El
[ Insett Energy Evalustion

55 Select Energy Evaluation

Standard
1 Creake one energy

evaluation room per room
in the DIALux project.

gu Creake new energy
ervaluation room without
link. to & DIALU room,

i Display Assessment
Zones,

< Edit Utilisation Profile
{only DIM 18599)

Edit the Features of the

created assessment zones,

Matk one or mare zones in thE

Adjust Guide

Fig. 467 Energy evaluations in The Guide
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Energy evaluation rooms with and without links to

DIALuUx rooms

As mentioned before, you can create energy evaluation
rooms with a link to a DIALux room, but also without

such a link.

! Project manager
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Fig. 468 Create an energy evaluation room with a link to a DIALux room.
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Fig. 469 Create an energy evaluation room without a link to a DIALux room

In the first case, an energy evaluation room is created
that is linked to the corresponding DIALux room. In the
second case, an energy evaluation room is created that is

not linked to any DIALux room.
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Fig. 470 Energy evaluation rooms with and without link to DIALux rooms
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The linking of energy evaluation rooms and DIALux
rooms has many advantages. Many aspects of the
started or completed light planning can be automatically
transferred to the energy evaluation with such links.

The complete geometry of the DIALux room is analyzed
for the energy evaluation, and this does not only mean
the ground area and height, but even the daylight
relevant information like position and properties of
windows and roof lights, the orientation (north
alignment) and obstruction, etc. One of the most
important steps during energy evaluation, the
determination of daylight supplied assessment zones,
happens completely automatically.

All technical information about luminaries and lamps are
transferred as well. You do not need to think about
mapping of total power values of luminaires and
associated parasitic power values to assessment zones or
even use some table or rough calculation methods to get
such power values. All lighting data is determined from
the light planning and assigned to the energy evaluation.

And the advantages are not limited to the creation of
energy evaluation rooms and their assessment zones. A
comprehensive update mechanism makes sure that
changes to all relevant data of the light planning will be
passed on to the energy evaluation as well. So the
energy evaluation is always up to date and simultaneous
planning is possible.

Nevertheless, for a lot of details it makes sense, to have
them well designed before a link is created. That’s
because DIALux tries to initialise all of the parameters of
the energy evaluation room and its assessment zones as
well as possible, so that the user has to do as little
adjustments as possible. And the better the starting
position the better the initialisations.

There is another important reason to do as much
preliminary work as possible. As said before there is an
update mechanism between light planning and energy
evaluation, that reacts on subsequent changes. This
update mechanism not only changes properties of
assessment zones, it also may create new assessment
zones and delete old ones. The new zones are once
again initialised as well as possible by DIALux, but must
again be checked and adjusted where applicable by the
user. The old zones are deleted making the time spent
checking and adjusting their properties is wasted.
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Projektmanager

Mame and Description -~ General
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Flows into the kotal evaluation multiple times.

Haw often should this room be taken into account?
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#- Luminaires Used

=I-[i Energy Evaluation
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Fig. 471 Possibility to change the linked DIALux room for an energy evaluation
room

Links between energy evaluation rooms and DIALux
rooms can also be changed in the properties page.

Projektmanager

Mame and D

[]Energy Evaluation Roam without Link ta a DIALux
FLoom,

Links to the Following DIALuUx room:

Room 1 v

The results of each individual energy evaluation room can
Flowy into the total evaluation multiple times,

Haw often should this room be taken into account?

Count: 1
= [ Projekk 1
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=I-[i8 Energy Evaluation
=W Utilisation Zone 1
= Q., Room 1 {energy evaluation project)
Assessment Zone Mon-Davlight 1
+-{ | Utilisation Zone 2

Fig. 472 Possibility to cancel the link of an energy evaluation room to a DIALux
room

Caution: Each DIALux room can only be linked with one
single energy evaluation room. As soon as there is a link
between a DIALux room and an energy evaluation room,
there can not be more. Therefore, there are only rooms
in the selection list that are not linked to energy
evaluation rooms.

And what makes an energy evaluation room without a
link to a DIALux room different?

Because of lack of both geometric and lighting data
information DIALux can’t do any automatic subdivisions
into assessment zones for such energy evaluation rooms,
no statements concerning daylight are possible and there
is no information about luminaires and lamps. All
parameters for the energy evaluation have to be set
manually by the user. In this process, the user is
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restricted to just editing the consumption values of the
energy evaluation room directly or working on lots of
parameters to calculate consumption values.

i Prajrktmanages
Mame and Desciption. | Colndste - Results TP
Grownl ares; ailii] m

[] Dwresct input of energy demands, ignone &
Parsmehers.
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2 Ereriey Fuabaskion
# [l Utiiation Zore |
B | Umilisation Tore 2
= 8 Lrergy Lrabustion Room 2

[N assessment 2one Mo Deglight 1

Fig. 473 Working on the assessment zone of an unlinked energy evaluation
room

The possibilities of working with unlinked energy
evaluation rooms in DIALux are relatively rudimental right
now. Each such room has exactly one assessment zone
without daylight. More assessment zones can’t be
created, daylight provision can’t be added. However,
their main purpose is only to include rooms in the whole
energy performance evaluation process, which have no
light planning and whose energy consumption values are
known from other sources.

In fact, you could do an energy performance evaluation
in DIALux completely without linked rooms. But by doing
so, you would abandon all advantages DIALux is offering
for simultaneous light planning and energy evaluation.
You would have to define and work on a lot of aspects
that would be in place automatically for linked rooms. So
our recommendation is to work with linked energy
evaluation and DIALux rooms as far as possible.

Working on parameters

For each assessment zone you can adjust a lot of
parameters, influencing the energy demands of that
assessment zone. There are partly different parameters
for the EN 15193 and the DIN 18599.

When using the DIN 18599, there are some parameters
taken from the so called utilization profile of the super
ordinate utilization zone. That can’t be done in EN
15193, since there is no such profile.
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Fig. 474 Utilisation profile of an utilisation zone in a planning according to DIN
18599

Furthermore, there are some parameters only for
daylight supplied assessment zones.

| P g
wemi | Cortrel | Ooupeey Daplght | Pagades | V!
NPT ——
.
PP T LT Fra—
= e s L tgre Taperoy
3 Frimia |
Lotmrrea s

8 e g |
i Bt T

B (mewry areghafun propt

[r—r e
S Rt 2o lor Dt |

Fig. 475 One property page of a daylight supplied assessment zone
Some only for special daylight sources.

limes | Contral | Occupancy | Daylight -~ Facades 4P e | Contral Occupancy | Daylight -~ Rooflights «r

Classification of daylight penetration Far vertical Fagades: Classification of daylight penetration Far rooflights:
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Effective light transmission Factar: 0,52

Maintenance 300 Lalls
Maintenance 300 | I Orientation Type: Horizontal (from room geometry)
Latitude: 51.22% (from location of the project) Slope angle type: 0° (from room geometry)

Fig. 476 Property pages for assessment zones, that are daylight supplied by
windows respectively roof lights

Assessment zones of unlinked energy evaluation rooms
have additional parameters, since direct input of energy
consumption is possible.
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Fig. 477 Direct input of energy consumption values in unlinked energy
evaluation rooms

Most parameters can be edited in the usual manner,
others can only be read and some others can be edited
normally and additionally are resettable to an internally
calculated value.

Power | Times | Control -~ Dccupancy | Davlight “r

Occupancy dependency Fackar

0,90

Absence Factar

0.20 Typical Yalues

Occupancy contral Fackar

0.90 Typical Yalues

Fig. 478 Occupancy parameters of an assessment zone in EN 15193 (left) and
in DIN 18599 (right)

Within an EN planning the parameters ““Absence Factor”
and “Occupancy Control Factor”” can both be edited in
the usual way. Both have even a supporting functionality
to set them to typical values. The parameter “Occupancy
Dependency Factor™ results from these two parameters
by expressions and formulas from the EN 15193. One
can easily understand that by changing one of the first
two parameters and watch the changes of the third one.
There is only one calculated value of the third parameter
that results from the other ones. Nevertheless, the third
parameter can be edited in the usual way. There may be
special circumstances or information that define this
parameter differently. So when you edit such a
parameter, this will be stated in the output. The
documentation will include not only the edited value,
used for the energy evaluation, but also the initially
calculated value, resulting from the other parameters. In
such cases, you are well advised, to state why you
changed the calculated value in the description of the
assessment zone. If you want to return to the calculated
value, you can easily reset it by pressing the “Reset”
button.

Within a DIN planning the “Absence Factor’ is only
readable, because it belongs to a utilization profile. The
“Factor for Occupancy Control” is only readable as well,
because it is only changed by the selection of “With
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Occupancy Sensor” yes or no. For the “Occupancy
Dependency Factor” the same holds as with EN 15193.

There are a lot of relations and dependencies between
parameters. They all have one thing in common: the
compliance of the documentation, to explain and
circumstantiate calculated energy demands.

Calculation and results

When the complete building is subdivided into utilization
zones, all energy evaluation rooms are created, all
assessment zones are determined and all parameters are
adjusted, then it’s time to calculate the energy demands
and other energy characteristics. That’s the moment
when the real energy evaluation is done.

Qukpuk | indow  Online 7
|| Start Caleulation. ..

|+y Conduct Energy Evaluation

Configure Qutput. ..

=] Print Single Sheet Output

Fig. 479 Start of an energy evaluation in menu ,,Output*

You can start the energy evaluation either with
“Conduct energy evaluation’ in menu “Output” or with
the icon of the same name.

1r:|.| =

Fig. 480 Start of an energy evaluation with the icon of the same name (second
from left)

In both cases a complete energy evaluation for the whole
energy evaluation project is done. There’s no selection of
utilisation zones, energy evaluation rooms or assessment
zones, as they are known from light planning
calculations. That is why energy evaluation is very quick.
It takes a lot less time than the user reading and editing
a selection dialogue box.

As mentioned before, the real energy evaluation is done
at the level of assessment zones. So when an evaluation
is started, the energy demand for each assessment zone
is calculated. Depending on the selected standard this
may be “only” the total energy used for lighting or
additionally the energy consumption used for
illumination and the luminaire parasitic energy
consumption. In each case annual consumption values
are calculated. And that’s it, almost.

All other characteristics can be derived from these values.
Monthly values can be obtained with the help of
redistribution factors; values for energy evaluation rooms
are nothing else than sums of values of their contained
assessment zones, values for utilization zones nothing
other than sums of values of their contained energy
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evaluation rooms, and so on. Even the Lighting Energy
Numeric Indicator (LENI) from EN 15193 is nothing more
than an area weighted value.

For assessment zones that are add to another assessment
zone or to the super ordinate utilization zone, things are
different. Such zones are not calculated independently.

Name and Description -~ Calculate | Pawer | Tir ir

() Calculate by itself.,
(%) ddd to the Follawing assessment zor
Assessment Zone Deylight 1 v

(7 Add to the superordinate wtiisation zane.

The assessment 2one is not caloulated by itsef, Instead it
receives proportional results Frcm the assessnent zone it
is added to. It can be added ony to those assessment
zones that are caculated by themselves,

= [ Projekt 1
= Luminares Used
=38 Energy Evaluation
=] Utilsation Zore 1
=8 Room 1 {enetgy evaluation project)
Assessment Zone Daylight 1

ment Zone Mon-Daylight 1

Fig. 481 An assessment zone that is added to another assessment zone
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The assessment zone is not caloulated by itself, Instead it
receives proportional resulks from the superordinate
utilisation zone,

= [ Projekk 1
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=i Energy Evaluation
= {1 Utilisation Zore 1
=80 Room 1 (energy evaluation project)
Assessment Zone Daylight 1
.d] Assessment Zone Non-Daylight 1

Fig. 482 An assessment zone that is added to the super ordinate utilisation
zone

When an assessment zone is added to another zone or
to the super ordinate utilization zone, then this zone is
no longer calculated independently, that is on the basis
of its parameters. Instead, the results of the other
assessment zone respectively the results of the super
ordinate utilization zone are allocated to the dependent
assessment zone.

Such dependent assessment zones get their results as
soon as the independent assessment zones are
calculated. Results are simply allocated area weighted.

There are two main constraints concerning adding of
assessment zones to others: First, you can only add to

© DIAL GmbH, Ludenscheid page 294



DIALux Version 4.7

such assessment zones that are independently
calculated. Second, each utilization zone needs at least
one assessment zone that is independently calculated.

Documentation of energy evaluation results

=1 Energy Evaluation ~
[+ | | Summary
[ =| Utilisation Zone List
= Utilisation Zones
= | Llkilisation Zone 1
[ ] Summary
[ =] Room List
=1+ Room 1 {energy evaluation project)
[1 ] Summary
[ =] Assessment Zone List
=-{_ Assessment Zones
=+ Assessment Zone Daylight 1
[ ] Summary
[ =] Parameter
+-_ Assessment Zone Non-Davligh
4 Ukilisation Zone 2
41 Ukilisation Zone 3 -

Fig. 483 Outputs for an energy evaluation

There are several outputs for an energy evaluation, to
show the calculated energy demands for different
objects.

The calculated total energy demands for lighting and
other energetic characteristics can be shown for the
complete energy evaluation project, for each contained
utilization zone, each energy evaluation room and for
each assessment zone. A subdivision in monthly values is
also possible for each object.

Energy Evaluation | Summary

Energy Evaluation According to Following Standard: EM 15193
Location® London, Eng, Longitude: -0.10°, Latitude:- 51.50°

Results

Total Energy Lighting- 10068.05 kKWh/a
LEMI- 40 98 kiWh{a - m?)

Total Energy Visual Task 10068.05 kWh/a

Total Energy Parasitic (Total): 0.00 kWWh/a

Total Energy Parasitic (Standby): 0.00 kWh/a

Total Energy Parasitic (Loading the Emergency Lighting): 0.00 kWh/a
Total Area: 245.71 m#

Monthly Results

Mo nth Lighting Visual Task Parasitic
[ [/ [kivh] [kWhim?] [ifvh ] [Whim?]

Jan 921.99 3.75 921.99 3.5 0.00 0.00
Feb 870.20 354 870.20 354 0.00 0.00
Mar 52928 338 829.28 338 0.00 0.00
Apr 79011 322 79011 322 0.00 0.00
May 769.78 313 769.78 313 0.00 0.00
Jun 77242 314 77242 314 0.00 0.00
Jul 776.00 316 776.00 316 0.00 0.00
Aug 782.75 319 78275 319 0.00 0.00
Sep 811.76 330 811.76 330 0.00 0.00
Oct 854 .44 348 854 .44 348 0.00 0.00
Mov 94422 384 944 22 384 0.00 0.00
Dec 94422 384 944 22 384 0.00 0.00

List of the Participating Utilisation Zones:
» Utlisation Zone 1
» Utlisation Zone 2
» Utlisation Zone 3
» Utlisation Zone 4
» Utlisation Zone §

Fig. 484 Output for the complete energy evaluation project with all important
characteristics
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Of course, the user has the possibility to select which
details are shown on each output page.

! Project manages
Details
o | Smtput Partiioning Monthly Partisl Results.

[F] g dascription.

] Output Subor dinate Objedts,

Fig. 485 Property page of the above output page

The output of all involved parameters is most important,
because all energy performance standards demand such
documentations.

Assessment Zone Daylight 1/ Parameter

Energy Evaluation According to Following Standard: EN 15193

Accompanying Project: Energy Evaluation
Accompanying Utlisation Zone: Utilisation Zone 1
Accompanying Energy Evaluation Room: Office 1 (energy evaluation

project)

Parameter Value
Total installed lighting pow er [W] 914
Parasitic power of controls with lamps off [W] 0
Emergency lighting charging power [W] 0
Daylight Time Usage [n] 2250
Non-Daylight Time Usage [n] 250
Emergency lighting charge time [n] 8760
Constant illuminance factor 100
Constant Illuminance Controllable /
Maintenance facior 067
Occupancy dependency factor 0.90
Absence Factor 020
Occupancy control factor 090
Daylight Source Rooflight
Daylight dependency factor 083
Daylight control factor 020
Control of artificial lighting system Manual
Daylight Supply Factor 0385
Maintenance Value of the llluminance [1x] 300
Classification of daylight penetration Weak (4%>D>=2%)
Mean Daylight Factor for Rooflights 37
Onentation Hornzontal
Slope angle [°] 0

Fig. 486 Parameter output for an assessment zone

Attention should be paid to using descriptions for
assessment zones and other energy evaluation objects.
These descriptions should not be too long, but should
frequently be used. With precise comments you can
explain the selection of one or more parameters.
Particularly with regard to manually adjustments to
automatically calculated values such explanations are in
fact mandatory.
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Progect | Conbwt | Address  Defall | Logaton
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Fig. 487 Input of a description for an assessment zone
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Making videos in DIALux

To create a video with DIALux you have to define the
camera path. First open the lighting design in the 3D
window then use the command ““File -> Export -> Save
3D video...”. Now a camera path appears in the CAD
window.

Fig. 488 Inserting a camera path in the 3D view

At the beginning, the end and at all inserted points of
the path, the camera position in X and Y direction can be
defined by left click and moving the mouse. The Z
position can be changed by left click and holding down
the control (CTRL) key.

Fig. 489 Inserting additional camera positions along the path
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Near to the end points and in the middle between two
points there are green “+”” symbols. By clicking on these
symbols, a new point is inserted into the camera path. If
the red “-” symbol is clicked, the associated point is
deleted.

Fig. 490 Deleting camera positions

At all the points there are thin green lines drawn. These
lines are defining the “viewing direction” of the camera.
The small ball at the end of these lines can be moved
with the mouse. To move into the Z direction hold down
the control key.

Fig. 491 Defining the camera viewing direction
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The camera is moving along the path from point one to
point two. It is turned during the movement according to
the viewing directions in point one and two. If you want
to have more rotations on the way from point one to
point two, you have to insert more points directly on the
path only changing the viewing direction and not the
position of the path.

The camera is not following strictly the path. The path is
converged to the edges. That makes the video smoother
and there is no judder effect.

Save video
chea o oper les
g of wdeo: I0 240 pined ¥
Images per seoond ZaPaL) W
Filmbength: a0 seconds
Cushity: (] &nn slasing
AT ot
Fagrher of points: 2 .
Range: 540 [\5‘
Speed: 0. 18 mjs

PRy

Fig. 492 Settings of the video

Besides the camera path and the camera viewing
direction, also the video size the number of frames per
second and the duration can be defined. The size defines
the number of pixels in the X and Y direction on the
screen. The higher the resolution, the more space is
required to save the video. If you want to prepare a
presentation for a TV (DVD or S-VCD) you should select a
standard resolution. In Europe the PAL format is
common; in the US the NTSC format is used normally.
Also the frame rate is defined in the standard format.
The camera speed is defined by the film length, the
frame rate and the length of the camera path. The speed
along the camera path is constant. If anti-aliasing is
selected, the quality of the video will be better but this
function needs also some calculation time. In the field
““camera motion” you can see a summary of the camera
path and speed.

Moving the slider ““Preview” brings the 3D CAD view
into the position of the camera along the path. So you
can check the resulting video before you have created it.
If the DIALux project becomes bigger a good graphic
card is absolutely necessary. We recommend a Nvidia
graphic card with a memory of at least 128MB. If you are
working in MESA mode and the DIALux project is
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complex (a lot of objects, a large area ...) the 3D CAD
will soon start to judder.

Clicking on “Create video™ will open a Save As dialog.
The location and the filename have to be selected here.
After that a standard windows dialog appears where the
user can select the video codec to compress the movie.

¥Yideo Compression

Compressar:
Full Frames [Uncomprezsed] 1K

Fig. 493 Windows dialog for the video compression settings

In the drop down list all the codecs installed on the
computer will be listed. These codecs are not installed by
DIALux. The quality of the codec is responsible for the
quality of the video. The better a codec is, the smaller
the size of the file will be and the higher the quality of
the video will be. Some of the codecs are free of charge.
The codec has to be installed on the computer that
creates the movie and on the computer that plays the
movie. Microsoft XP already includes several codecs.
These are available on all the XP machines if they were
not deselected during the installation of the operating
system. Some codecs are available from the internet. For
example from here: www.divx.com or here:
http://www.divx-digest.com/software/xvid.html . The last
link leads to an open source project. The official site is
here: http://www.xvid.org . Some of the codecs are
offering a wide range of settings. Please click on settings
to define the settings for the creation of the video. DIAL
can not offer any support for the usage of a codec.
NOTE a wrong codec or the selection of
“uncompressed” full pictures will create a very large file
size for the video. Start to test your codecs with small
videos to find out which one and which settings are the
best.
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Important:

You can open the separate
POV-Ray help with “F1”
while POV-Ray is running.
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Raytracer

For raytracing DIALux uses the external programme POV-
Ray. If you want to have more detailed information
about POV-Ray and the possible settings you can use the
“F1”-key to open the POV-Ray help.

Background

DIALux automatically copies POV-Ray onto the PC. The
software will be installed when the user for the first time
starts to calculate a photorealistic image. The setup
installs the standard version of POV-Ray 3.6. This
software is freeware and available at www.povray.org.
Additionally DIALux installs an adapted version of the
povengine.exe into the DIALux directory. The major
difference between the DIALux version and the original
version of POV-Ray is that the DIALux version can handle
real photometry of luminaires. The measured light
distribution of a luminaire is used to define the
distribution of light. The original version can only handle
ideal light sources like spot and ambient light. Whenever
the DIALux user wants to edit the POV-Ray files, it is
important to use the pvengine.exe in the DIALux
directory e.g.

“C:\Program Files\DIALux\pvengine.exe”. Otherwise the
*.pov file can not be interpreted. You can continue to
work with POV-Ray to edit the scene generated with
DIALux. All functions of POV-Ray are available. For
further editing you must use the program
“pvengine.exe” that is stored in the directory
“C:\Programs Files\DIALux\”’. You cannot use the original
POV-Ray software.

POV-Ray Settings within DIALux

The most important settings for the raytracing with POV-
Ray can be made in DIALux. For the standard use of the
photorealistic visualisation these settings are adequate.
Expert users can use all the features of POV-Ray by
loading the *.pov file made with DIALux into the editor
of POV-Ray.

Photo Realistic Images with Raytracing

Raytracing means that the light beams from your own
point of view with respect to mirroring, transparency and
roughness of surfaces are followed.

Basic Settings

The newest version of the Raytracer POV-Ray (3.6) is
integrated in DIALux. This is substantially quicker and can
choose the right brightness settings independently. For
the visualizations with POV-Ray the spectral distributions
of the lamps and the colour filter as well as the dimming
level for the control groups are handed over
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automatically. In the menu file Export you find the option
Raytracing with POV-Ray which opens a dialogue where
the usually recommended settings are selected. In the
quick preference tab you can define the basic settings for
your first applications. Experienced users might change
options for Indirect Calculation, Brightness Preferences
and Image Preferences.

Quick preferences

Render image with POV Ray

Indirect calculation I Brightness prefersrces
Quick preference | Image preferences

Ficture properties

| [ 5moathing edges *

Image size:
- [ Autobumpmaps
Lighting preferences
[ 5ubdivide luminaires *
Indirect calculation: EUser defined M .

Project preferences

Directary in which the POY Ray project is gererated:
this is where the calculated image is Finally lacated.

[ ci\Dakumente und Einstelungeni¥PC deutschiE |

Additional settings

f_/f‘?]ﬁi“slﬁlay outer walls of rooms transparently M"‘“u\
| [V] Generate floor )

7

S [P show daylight abstruction =
(V] Sieother segmented surfaces———"

Options marked with * markedly lengthen calculation time, but at the
same time improve image guality,

Fig. 494 Basic settings for Raytracing

In the quick preferences tab there are the following

Additional .

settings are settings:

frf’ess('?bdied'(” e Picture properties:

preference Here you can define the size of the generated
tab picture in pixels (length x height). The larger the

number of pixels, the larger is the final result. In
addition, a large picture extends the calculation
time.

e Smoothing edges (Anti-aliasing):
This feature improves the transitions at edges,
e.g. from walls. This should be activated if
textures with lines are used, like tiles, bricks or
pavement. This setting uses a lot of calculation
power so it should not be used for preview
pictures. Not only textures are smoothed, also the
edges of the geometry will be straightened. A
higher degree of Anti-aliasing can be selected in
the POV-Ray editor. See advanced settings.
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Fig. 495 Smoothing edges with POV-Ray

Autobumpmaps:

If textures are used which have a surface texture,
e.g. wood or tiles, you can produce a better 3D
view with the activation Autobumpmaps. They
should be activated, if the light-dark information
of the texture is identically with the high-low
structure. E.g. water, bricks, wood. The bump
map texture will be calculated from the grey
values of the image. Within POV-Ray also there
are independent bump maps that can be placed.
Lighting preferences:

With Subdivide luminaires you can specify
whether the influence of each individual
luminaire or all luminaires should be calculated
together. The Subdivide luminaires setting
generates a better result, however the calculation
time extends. Without this option, the light rays
are starting only in the middle of the light
emitting surface. If a long luminaire is placed
near to surface, the resulting image seems
unrealistic. If this option is switched on, for each
pixel, depending on the distance to the light
source, the luminaire is subdivided into small
luminous parts. Of course, this increases the
calculation time.

With Indirect calculation you can specify the
influence of the indirect lighting on the result.
The higher you select the part that indirect
lighting plays, the longer the calculation time
becomes. This option starts an elementary
radiosity. Without this option, those objects
which are not directly hit by rays are invisible. The
higher the accuracy that is chosen, the longer the
calculation takes but the quality increases. For
exterior scenes sometimes it could be better to
skip the indirect calculation. For a first preview,
the indirect calculation should be switched off or
“standard” should be selected. If directional
lighting (mainly spots) is used, high to very high
indirect calculation should be selected. For
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diffuse, uniform illumination standard settings
are adequate. This setting defines the number of
rays used, for the calculation of the indirect light
on each pixel. The more rays there are, the more
correct the results are.

e Project preferences:
After POV-Ray completed its work, by default the
rendered image (bitmap *.bmp) is stored in the
directory - as standard preference in:
“C:\Program
Files\DIALux\Raytracer\Room 1\...bmp”’.

e Additional preferences are possible. You can
display outer walls of rooms transparently or
daylight obstruction by using the checkboxes.

Image preferences

This defines the size of the picture in pixel. Any size can
be selected. The aspect ratio is 4:3. This ratio is correct
for projectors, most monitors and TV screens. Modern
TVs and laptops can have ratios of 16:9 or 16:10. To
define such a ratio see advanced settings. For a first
picture you should always start with a small picture like
640 x 480.

Render image with POV Ray

Indirect calculation = Brightness preferences.
Quick prefersnce Image preferences
Picture dimensions in Pixel
| BN % | z40 | pixels

Fig. 496 POV Ray — Image preferences

Indirect calculation

In addition to the settings of ““indirect calculation™ of the
quick preferences, in this dialog the indirect calculation
can be defined in a more detailed way.
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Render image with POV Ray

Guick preference Image preferences
Indirect calculation | Brightness preferences

Lighting preferences

use Radiosity

count ?"D
error_bound | 1.500
pretrace_start I 0.080
pretrace_end TID.D4D
gray _threshold | 0,200

Mote: incorrect values can lead to the scene being incorrectly rendered, or
not rendered at &ll,

‘fou can find out the exact significance of the parameters in the POV Ray
Online Help,

Fig. 497 POV Ray — Indirect calculation

The checkbox Use Radiosity switches the indirect
calculation on and off.

Count

The integer number of rays that are sent out
whenever a new radiosity value has to be
calculated is given by count. A value of 35 is the
default, the maximum is 1600. When this value is
too low, the light level will tend to look a little bit
blotchy, as if the surfaces you're looking at were
slightly warped. If this is not important to your
scene (as in the case that you have a bump map
or if you have a strong texture) then by all means
use a lower number.

Error bound

The error bound float value is one of the two
main speed/quality tuning values (the other is of
course the number of rays shot). In an ideal
world, this would be the only value needed. It is
intended to mean the fraction of errors tolerated.
For example, if it were set to 1 the algorithm
would not calculate a new value until the error
on the last one was estimated at as high as
100%. Ignoring the error introduced by rotation
for the moment, on flat surfaces this is equal to
the fraction of the reuse distance, which in turn is
the distance to the closest item hit. If you have an
old sample on the floor 10 inches from a wall, an
error bound of 0.5 will get you a new sample at a
distance of about 5 inches from the wall. The
default value of 1.8 is good for a smooth general
lighting effect. Using lower values is more
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accurate, but requires a higher count. You can
use values even lower than 0.1 but both render
time and memory use can become extremely
high then.

e Pretrace
To control the radiosity pre-trace gathering step,
use the keywords pretrace_start and
pretrace_end. Each of these is followed by a
decimal value between 0.0 and 1.0 which
specifies the size of the blocks in the mosaic
preview as a percentage of the image size. The
defaults are 0.08 for pretrace_start and 0.04 for
pretrace_end.

e Gray threshold
Diffusely interreflected light is a function of the
objects around the point in question. Since this is
recursively defined to millions of levels of
recursion, in any real life scene, every point is
illuminated at least in part by every other part of
the scene. Since we can't afford to compute this,
if we only do one bounce, the calculated ambient
light is very strongly affected by the colours of
the objects near it. This is known as colour bleed
and it really happens but not as much as this
calculation method would have you believe. The
gray_threshold float value grays it down a little,
to make your scene more believable. A value of 6
means: calculate the ambient value as 60% of
the equivalent gray value calculated, plus 40% of
the actual value calculated. At 0%, this feature
does nothing. At 100%, you always get white/
gray ambient light, with no hue. The following
pictures show a spot light (white) directed to a
green wall. The first picture has a gray threshold
value of 0, the second of 0.5 and the last a value
of 1.

Fig. 498 Indirect calculation

Brightness preferences

In the Brightness preferences tab you can define,
whether the scene tends to be rather dark or bright. Rule
of thumb: the more luminaires that exist in the project,
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the brighter they becomes as does the scene. It would
help to test it. In addition to the quick settings, the
brightness of the picture can be manipulated freely. If

there are too dark areas in an image, decrease the

low_value slightly downwards. This will make more

details visible were it has been too dark. If parts of the
image seems to be overexposed (the ceiling in a room
with only indirect light), modify this value upwards, to

make more details visible.

Render. image with POV Ray

Quick preference Image preferences
Indirect calculation | Brightness preferences

Colour and brightness preferences

Manual ilurnination correction:

Correction factor: | " |values From 0.0 to 10

Tips for settings:

Mote: Unsuitable values can lead ko the scene being displaved as
under- or overexposed,

lighter areas.

areas,

Fig. 499 POV Ray — Brightness preferences

‘alues between 0 and 1 darken the picture, More details are visible in

‘alues above 1 lighten up the picture, More details are visible in darker

Now the new version of the Raytracers (POV-Ray 3.6)

allows the conversion of the light colours from the

control groups, so that the rendered image is shown in

colour.

Raytracing-Options for Surfaces

You can assign certain options to all surfaces of the
room, the room elements or the furniture. Just select the
surfaces and use the Property Page to adjust the values.
You may select several surfaces using the Shift-key or the

Ctrl-key. The option Autobumbmaps assigns an

additional structure like for example some ripple to the

texture.
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Fig. 500 Raytracing options modify the surfaces

The amount of reflection should be 5 — 10 % for floors
and 10 - 15 9% for glass. The transparency of glass
should be around 30 %.

3-D Standard View for Raytracing

The Raytracing is based on the 3D view of your room or
scene, where you can define the point of view, the
perspective and the display window of the image.

Fig. 501 3D view for the rendering

Starting POV-Ray

After you have adjusted the 3D view you can start POV-
Ray from the menu File - Export - Calculate CAD view
with POV-Ray or via Raytracer icon.
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Fig. 502 Start the rendering

If the POV-Ray software is not yet installed, the
installation is initiated now. The necessary files have been
copied during the installation of DIALux.

If you have further questions you can use the POV-Ray
help program, you can find it in the folder at
“C:\Program Files\POV-Ray for Windows v3.6”” or you
can find the information at “*http://www.povray.org™.

Fig. 503 The rendered image

The output of the rendering is a bmp-file that you can
print, import into other software or use with an image
processing program.
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Manipulation of the POV file and editing in POV-Ray

Start of the adapted POV-Ray Version

POV-Ray is freeware, available at www.povray.org. DIAL
changed POV-Ray to adapt it to the needs of calculation
with “real” luminaires. The POV files created by DIALux
can only be modified by the POV-Ray version installed by
DIALux. If the user tries to open these files with the
regular POV-Ray, an error message will occur. To start
the DIAL POV-Ray version, open the PVENGINE.EXE file in
your DIALux directory e.g. C:\Program Files\DIALux\ and
by a double click.

Smoothing edges

The Anti-aliasing function can be set in DIALux and with
more parameters in POV-Ray. To edit a POV file you have
to start the POV-Ray program first and then load the
*.pov file created by DIALux. The following pictures are
showing the same scene without smoothing edges, with
the setting switched on in DIALux and with a higher level
defined in POV-Ray. This is normally only necessary for
small, detailed textures in big distances. Calculation time
increases with the level of Anti-aliasing.
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Fig. 504 Smoothing edges

After loading the POV file into the editor, the user can
enter additional values for different parameters directly
into the edit field in the top middle of the screen. The
command for Anti-aliasing is +a followed by a number
without a blank e.g. “+a0.001”. The lower this value is,
the higher the smoothing is.

H POV-Ray for Windows

Ll TR TTEORE e NS SR R - [ w————

1 2 H @ R O e O Zin
. ] Y .
[E00wB00, Ak 0.3] povwn 7 e Bagemores Provis  TRETCE
[YPRPT ra T

Fig. 505 POV-Ray for Windows

When the POV-Ray editor is started the user can always
open the help by pressing F1 to get information for any
command.

Picture ratio

Images created by DIALux are always in a ratio of 4:3.
This is for the most presentation techniques a good value
(TV, projector, monitor,...). Modern laptops or TVs have
another ratio e.g. 16:9 and 16:10. After loading the POV
file the user can search for the camera command in the
text. The search command is one of the drop down
menus at the top of the window. In the menu “search”
you can select “find”” and enter ““camera’. Below
*“camera’ there is a command for the “right vector” of
the used camera. There is written: <1.3333,0,0>. 1.333
is the ratio 4:3. To achieve a ratio of 16:9 enter there
<1.7777> or 16/9 (E.g. right <16/9,0,0>). It is important
to define a correct picture size with the same ratio. The
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following pictures of the same scene are made in 4:3
and 16:9 ratio. The 4:3 picture has a resolution of 800 by
600 pixel. If you want to keep the height of 600 pixel,
you have to multiply the width with the desired ratio. In
our example 600 x 16/9 = 600 x 1,7777 = 1066.

—

| —
Fig. 506 Picture ratio

Fig. 507 Manipulated picture size

SaelEdn Search Test Edtor Jesert Render Optiohs Tools CUl-Extensaons  kelp
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pretrace end 0. 08
PrEErALE_iEart 0.0&
error_fmunil .8
gray_shreshold u.s
NEArEST COUNT 10

priETappet

lom_whlug 8,11
]hinh.-..ﬂue 1.1
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Fig. 508 Change picture size
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You can manipulate the picture size by entering the
desired size into the edit field with +w and +h directly
followed by the numbers. w means width, h means
height.

Camera

The camera definition describes the position, projection
type and properties of the camera viewing the scene.
Interesting types are spherical, cylinder and panoramic. In
the POV-Ray help a number of camera types are
explained. If none is specified, the perspective camera is
the default. The perspective keyword specifies the
default perspective camera which simulates the classic
pinhole camera. The (horizontal) viewing angle is either
determined by the ratio between the length of the
direction vector and the length of the right vector or by
the optional keyword angle, which is the preferred way.
The viewing angle has to be larger than O degrees and
smaller than 180 degrees. In the “camera’ area of the
POV file the settings for the camera can be changed.
camera
{
location CAMLOCATION /I parameter for the
position, is defined in the
beginning of the file

right <16/9,0,0> /I right vector of the

camera

up <0,1,0> /I up vector of the camera

sky <0,1,0> /I Vector for the sky

angle 77 I/ viewing angle

look_at CAMLOOKAT I viewing direction of the
camera

}

The primary purpose of the up and right vectors is to tell
POV-Ray the relative height and width of the view
screen. In the default perspective camera, these two
vectors also define the initial plane of the view screen
before moving it with the look_at or rotate vectors. The
length of the right vector (together with the direction
vector) may also be used to control the (horizontal) field
of view with some types of projection. The look_at
modifier changes both the up and right vectors. The
angle calculation depends on the right vector.
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Fig. 509 Camera look and location

This picture shows the definition of the field of view. The
blue plane is the image plane. DIALux exports those
values as they are defined in the 3D view of the CAD.
Depending on the camera type used, those values can
differ. See POV-Ray help for more detalils.

To create a ““round view” the camera type “cylinder” is
useful. Especially in exterior scenes interesting views can
be created. To define such a view the user has to enter
the command ““cylinder 1" in the area of camera. Use
180° for the angle. It is important to select a correct
image size. If you want to have a picture of 500 to 120
the picture ratio has to be 4.2666. The following image
is calculated with a 180 degree viewing angle and a
cylindrical camera.

Fig. 510 Exterior scene visualisation
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Fig. 511 Settings camera location

Animation

Animation with Keyframes

You can create videos in DIALux with selecting Menu ->
File -> Export -> Save 3D Video”. You have to define a
camera path and several other parameter (see Making
videos in DIALux). If you create a PovRay visualisation
after defining the camera path, most of the work for
making a PovRay video is done. Load the created *.pov
file into the PovRay editor. Make sure, that you use the
pvengine.exe in the DIALux subfolder. Look for the green
lines in the pov file:

/I Right click on next line and select ""Copy xxx to
Command-Line™ to render animation

[l +KFI0 +KFF249

As written in the first line, please make a right click on
the line // +KFIO +KFF249. Depending on the setting of
your animation the values for KFl and KFF can differ.
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Fig. 512 Starting an anmation in PovRay using key frames

Making a right click a context menu appears. Select the
“*Copy xxx to Command Line”” command. This is now
written into the command line in the top of the PovRay
editor. Clicking on run starts the PovRay raytracing.
PLEASE KEEP IN MIND: a 10 second movie with 25 FPS
(frames per second) has 250 pictures to be calculated. If
one picture takes a minute, you will wait 250 minutes or
4 hours and ten minutes

Animation with the clock parameter

With POV-Ray also animation of scenes can be created.
Up to now only static images with fixed camera position
and viewing direction have been made. The following
settings are defining camera position and viewing
direction:

#declare CAMLOCATION=<1.5,1.7,2.6>;

#declare CAMLOOKAT=<6.4,1.7,-7.6>;

It is important to know, that X, Y and Z are not the same
directions as they are in DIALux. Y and Z are changed,
compared with DIALux. With the following command
lines you can prepare POV-Ray for creating animations.
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Fig. 513 Animation settings

The camera will be rotated around the upwards axis.
Because of that, we will have a look around the room.
Rotate <0,clock*360,0> defines the rotation around the
up axis. Remember, Y and Z are exchanged, compared
with DIALux. Clock is a counter which is going upwards
from O to 1. The definition of the clock has to be done in
the Ini file of POV-Ray. To do this open the Ini file by
clicking on the icon. In this Ini file a section with the
correct resolution, anti-aliasing and step width of the
clock has to be added. Example:

[320x240, Animation] Name
Width=320 resolution width
Height=240 resolution height
Antialias=Off anti-alias switched off
Initial_Frame=1 Image to start with
Final_Frame=25 Image to stop with,
defines the number of
images
Initial_Clock=0.0 start value of clock
Final_Clock=1.0 stop value of clock

After changing the Ini file, POV-Ray has to be closed and
restarted. After the restart of POV-Ray this section can be
selected in the top left area of the editor.

Initial_Frame and Final_Frame define the number of
pictures to be rendered. In our example there are 25
pictures. Initial_Clock and Final_Clock should be taken
without changing. In Europe there are 25 frames per
second in PAL format commonly. A 10 seconds lasting
film needs 250 pictures (frames). In our example we
create 25 pictures, coded as a PAL movie, it will last 1
second. In the POV file we have added the line rotate
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<0,clock*360,0>. From “Initial_clock=0"" up to
“Initial_clock=1"" the camera is turned around 360°.
POV-Ray creates every 360/25= 14.4 degree a picture.
The camera should be turned around its own centre.
Therefore it is necessary to translate it into the origin
before rotating, otherwise the camera will be rotated
around the origin on a circular path. To achieve this you
have to enter <translate —camlocation> then <rotate
<0,clock*360,0>> then again <translate camlocation> .

desired
rotation

2y
N

camera

translation path

¥

turn  without
translation

Fig. 514 Camera — Rotation and translation

Each picture will be calculated one after another after
clicking on the *“Run” icon. Each picture will be saved
into the work directory with consecutive numbering.
With any animation tool, pictures can be combined to a
movie (*.avi, *.mpeg,...) The freeware tool VirtualDub
can create such movies in a short time in high quality.
http://www.virtualdub.org/index

Translation animation

You can define a camera path using clock. To do so, the
Ini file and the POV file have to be changed. Instead of
the camera rotation you can change the camera location
using the clock parameter. In the following example we
change the POV file of the first example. The Ini is
already changed. The POV file will be changed by adding
the clock variable to the X position of the camera
location.

#declare GAMMA=1.4;

#declare AMBIENTLIGHT=0.0;

#declare LIGHTCORRECTIONVALUE=1.0;

#declare CAMLOCATION=<1.23+clock*11,1.15,3.11>;
#declare CAMLOOKAT=<12.4,1.5,-1.0>;

In DIALux the 3D view was turned in that way to enable
the camera path to go through the whole room. In the
beginning clock=0, that means the position X is 1.23m.
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Clock will be counted up in 25 steps from 0 to 1(value
from the Ini file). The X position of the camera changes
from 1.23m in the first step to 1.23m + 1/25 x 11m =
1.67m in the second step. The last X position is 1.23m +
25/25 x 11m = 12.23m.

The clock variable can be used a number of times in one
file. It can be used for translation and rotation in the
same animation. So the camera moves along a path
turning the viewing direction around its up axis.

For example:

#declare GAMMA=1.4;

#declare AMBIENTLIGHT=0.0;

#declare LIGHTCORRECTIONVALUE=1.0;

#declare CAMLOCATION=<1.18+clock*11,1.15,3.13>;
#declare CAMLOOKAT=<12.4,1.56,-1.02>;

global_settings

{

ambient_light AMBIENTLIGHT
assumed_gamma GAMMA

tonemapper

{

low_value 1e-005
high_value 0.8

}
}

camera
{

location CAMLOCATION
right <1.33333,0,0>

up <0,1,0>

sky <0,1,0>

angle 77

look_at CAMLOOKAT
translate -CAMLOCATION
rotate<0,180*clock,0>
translate CAMLOCATION

}

In this example the rotation is reduced to 180 degree
and it is added to the POV file which already includes the
movement of the camera.
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Fig. 515 Movement of the camera

Colour

POV-Ray can calculate coloured light. DIALux will export
light colour information of a lightsource in version 3.2.
Up to that time, you can create coloured light either by
using a transparent, coloured filter glass in front of a
luminaire or you can edit the RGB value of a luminaire in
the POV file.

To add a ““filter glass™ in DIALux you have to place a
small cube in front of the lightoutput of a luminaire. In
the ““Raytrace settings™ of the geometry you have to
define the transparency and the colour of the “filter”. It
is necessary to remove these filters before calculating
with DIALux. DIALux does not yet calculate transparency.

To change the RGB value in the POV file you have to
open the file and to find (menu search -> find) Idt_data.
The underscore is important!

light_source
{

<0,0,0>
color <1,1,1>
Idt_data

{
72,72, 1* LIGHTCORRECTIONVALUE,

color<1,1,1> means the RGB values for the light source
are all 100%, means white light. If you change any of
these parameters, (e.g. <1,0,1>) the resulting color will
be according to the RGB values. This has to be done for
each luminaire. It could be helpful to use the replace
function (menu search -> replace...)

Further functions of POV-Ray

The following information is an excerpt from the POV-
Ray online help you get when you press “F1” after POV-
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Ray is started. Furthermore you will find additional
information under www.povray.org. Here follows an
abstract of the POV-Ray help.

4.2.3 Radiosity without conventional lighting

You can also leave out all light sources and have pure
radiosity lighting. The situation then is similar to a
cloudy day outside, when the light comes from no
specific direction but from the whole sky.

The following 2 pictures show what changes with the
scene used in part 1, when the light source is removed.
(default radiosity, but recursion_limit 1 and
error_bound 0.2)

with light source without light source

You can see that when the light source is removed the
whole picture becomes very blue, because the scene is
illuminated by a blue sky, while on a cloudy day, the
colour of the sky should be somewhere between gray
and white.

The following pictures show the sample scene used in
this part with different settings for recursion_limit
(everything else default settings).

recursion_limit 1 recursion_limit 2 recursion_limit 3
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This looks much worse than in the first part, because
the default settings are mainly selected for use with
conventional light sources.

The next three pictures show the effect of
error_bound. (recursion_limit is 1 here) Without
light sources, this is even more important than with
good values, much depends on the scenery and the
other settings, lower values do not necessarily lead to
better results.

| =

Sk

= —

error_bound 1.8 error_bound 0.4  error_bound 0.02

If there are artefacts it often helps to increase count, it
does affect quality in general and often helps in
removing them (the following three pictures use

error_bound 0.02).
e P}

count 2 count 50 count 200

The next sequence shows the effect of nearest_count,
the difference is not very strong, but larger values
always lead to better results (maximum is 20). From
now on all the pictures use error_bound 0.2
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- -
T — —

nearest_count 2 nearest_count 5 nearest_count 10
(default)

The minimum reuse is a geometric value related to the
size of the render in pixel and affects whether previous
radiosity calculations are reused at a new point. Lower
values lead to more often and therefore more accurate
calculations.

i -
S — e

minimum_reuse minimum_reuse  minimum_reuse 0.1
0.001 0.015 (default)

In most cases it is not necessary to change the
low_error_factor. This factor reduces the
error_bound value during the final pretrace step.
pretrace_end was lowered to 0.01 in these pictures,
the second line shows the difference to default.
Changing this value can sometimes help to remove
persistent artefacts.
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low_error_factor low_error_factor 0.5 low_error_factor 1.0
0.01 (default)

low_error_factor low_error_factor 1.0
0.01

gray_threshold reduces the colour in the radiosity
calculations. As mentioned above the blue sky affects
the colour of the whole scene when radiosity is
calculated. To reduce this colouring effect without
affecting radiosity in general you can increase
gray_threshold. 1.0 means no colour in radiosity at
all.

gray_threshold 0.0 gray_threshold 0.5 gray_threshold 1.0
(default)

Another important parameter is pretrace_end.
Together with pretrace_start it specifies the pretrace
steps that are done. Lower values lead to more pretrace
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steps and more accurate results but also to significantly
slower rendering.

-
1"-_

pretrace_end 0.2  pretrace_end 0.02 pretrace_end 0.004

It's worth experimenting with the things affecting
radiosity to get some feeling for how things work. The
next 3 images show some more experiments.

P —

a (-“

ambient 3 instead of ambient 0.5 instead error_bound 0.04
ambient O for one of ambient O for all  recursion_limit 2
object objects sky: ambient
0

Finally you can strongly change the appearance of the
whole scene with the sky's texture. The following
pictures give some example.

yellow-blue gradient light-dark gradient light-dark gradient
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from left to right ~ from left to right from bottom to top

Really good results depend a lot on the unique situation
and how the scene is meant to look. Here is a “higher
quality” rendering of this particular scene, but the
requirements can be considerably different in other
situations.

global_settings {
radiosity {
pretrace_start 0.08
pretrace_end 0.01
count 500

nearest_count 10
error_bound 0.02
recursion_limit 1

low_error_factor 0.2
gray_threshold 0.0
minimum_reuse 0.015
brightness 1

adc_bailout 0.01/2

higher quality
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Appendix A Keyboard Short Cuts

General
Online help
Display Guide-window

Edit
Rename
Cut
Copy
Paste
New
Open
Save
Print
Undo
Redo
Delete

View/CAD window

3D Standard view

Floor plan (X-Y level symbolic)
Front view (X-Z level)

Side view (Y-Z level)
Wireframe display

Help rays for luminaires

Show isolines in CAD

Show false colours in CAD
Zoom in

Zoom out

Measure distance

Cancel selection

Ilgnore raster

Roam scene up, down, left, right

Change view
Change perspective

Furniture

Rotate mode/ change scaling
Move origin

Move in z-direction

Change working plane in 3D
Mark several surfaces

Colours/Textures
Change a surface

© DIAL GmbH, Ludenscheid

F1
F4

F2
Ctrl+X
Ctri+C
Ctrl+V
Ctrl+N
Ctrl+O
Ctrl+S
Ctrl+P
Ctrl+Z
Ctrl+Y
Del

F8

F9

F10

F11

Ctrl-w

Ctrl-R

Ctrl-l

Ctrl-F

Ctrl+'+'

Ctrl+'-'

Ctrl+M

Ctrl+Q

Left mouse button + "Shift"
Left mouse button + "Ctrl"

Left mouse button + "Shift"
Perspective mode via
left mouse button + "Ctrl"

"TAB" key
Left mouse button + "Alt"
Left mouse button + "Ctrl"

Left mouse button + "Space"

Left mouse button + "Ctrl"

Left mouse button + "Shift"
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Filter
for a luminaire

for all luminaires

Help lines
End

Move whole lines

Camera

Save position
Save position
Save position
Save position
Save position
Save position
Save position
Save position
Save position
Save position

Redo position
Redo position

Redo position
Redo position
Redo position
Redo position
Redo position
Redo position
Redo position
Redo position
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[EnY
o

Left mouse button + "Shift"
Left mouse button + "Ctrl"

"ESC"
Left mouse button + "Alt"

Ctrl+1
Ctrl +2
Ctrl +3
Ctrl+4
Ctrl+5
Ctrl+6
Ctrl+7
Ctrl+8
Ctrl+9
Ctrl+0
Alt+1
Alt+2
Alt+3
Alt+4
Alt+5
Alt+6
Alt+7
Alt+8
Alt+9
Alt+0
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