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Building and Construction Research, Department of Sustainable Energy and Buildings, Delft, Netherlands: 2001.

I5 Daylighting Design:A Daylight Glare Probability based analysis tool 9/14/12



Method

* Theoretical Background

. Method » Use DGP in grid- and time-based approach
* Grid .
'mTime Grld
* Result presentation
* Tool

* Tool demonstration

* Conclusions and

Future development - — !— {

View X- sensor

View Y+ sensor
2 S

16 Daylighting Design:A Daylight Glare Probability based analysis tool 9/14/12



Method

* Theoretical Background
* Method
* Grid
* % of Time
* Result presentation
* Tool
* Tool demonstration
* Conclusions and

Future development

» Use DGP in grid- and time-based approach
Grid

l View X- sensor
. View Y+ sensor
View X+ sensor

Daylighting Design:A Daylight Glare Probability based analysis tool

9/14/12



Method

* Theoretical Background

» Use DGP in grid- and time-based approach

* Method |
* Grid | .
* % of Time | 4 Tlme
* Result presentation i
° Tool : 0.45
* Tool demonstration :
e Conclusions and | 0.4
Future development |
| 0.35
0.3
0.25
| o
l 2
| 0.2 = (alculated DGP
i e DGP set point
: 0.15
| 0.1
| 0.05
| 0 .

} 18 Daylighting Design:A Daylight Glare Probability based analysis tool 9/14/12



Method

* Theoretical Background

Method » Result Presentation
. %rcI>fTime
* Result presentation
* Tool

* Tool demonstration
* Conclusions and
Future development

Sensor | Sensor 2 Sensor 3 Sensor 4 Sensor 5 Sensor 6
0.309187 0.277502 0.260626 0.248367 0.246052 0.244021
0.356699 0.302541 0.280247 0.261182 0.25379 0.244906

0.367384 0.335964 0.296979 0.272847 0.259299 0.249434
0.379443 0.329023 0.318449 0.284569 0.262797 0.253094
0.390982 0.332575 0311157 0.291873 0.265985 0.255518
0.397619 0.335777 0.311035 0.290291 0.266474 0.256383
0.421127 0.342045 0.311948 0.288458 0.263927 0.254528
0.45065 0.360717 0.31473 0.286954 0.260403 0.252871
0.453683 0.395214 0.330749 0.289438 0.264874 0.253755
0.448965 0.399359 0.36349 0.309666 0.272497 0.256924
0.439377 0.39807 0.367441 0.336662 0.29863 0.266267

19 Daylighting Design:A Daylight Glare Probability based analysis tool 9/14/12



Method

* Theoretical Background

“Method » Result Presentation
. %rcI>fTime
* Result presentation
* Tool

* Tool demonstration
* Conclusions and
Future development

(24

"o O O O O O O O O
"o O O o O o > O o
440 49 49 49 9 NV W Vv
40 40 N9 W9 9 NV 9 v
40 49 49 4 9 W W W9
4“0 49 N9 9 9 NV 9 v

E
[
E
e
E
E
E
E

O T T T T O T
O S T T O N T I
O T T T T O T
(O S T T O T
I

20 Daylighting Design:A Daylight Glare Probability based analysis tool 9/14/12



Method

* Theoretical Background
* Method

* Grid

* % of Time

* Result presentation

* Tool
* Tool demonstration
¢ Conclusions and

Future development

21

Daylight glare probability

DGP =

0.4

» Result Presentation

View 1: towards windows

View 2: away from the windows

View 3: Towards "left" wall

View 4: Towards "right wall"

e

Daylighting Design:A Daylight Glare Probability based analysis tool

9/14/12



Method

* Theoretical Background

. Method » Tool for Windows

e Grid . .
S Radiance for Windows
* % of Time T —— =@ = |
* Result presentation DAYSIM [l Daylight Glare Probabiity Tool ===
“Tool Welcome | File selection | Location | Date | Viewpoints | Calculate | Resuits |
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Future development
Welcome!

This is the DGP-Tool, for calculating the alare probability for desian of daylit space.
The tool uses the Daylight Glare Probability implemented in the Evalglare command.
The DGP+4ool calculates the glare probability for a percentage of time over a grid placed in the space.

For using the tool:

Go through the several tabs (e.g. “File selection”, "Location™). And select / insert the required input.
Next to this, place a basic sky definition file named skydef rad in the destination folder! (mportant!)
Once this is all set, press calculate DGP and wait. The DGP calculation process is time consuming!
When using a large grid and a large number of view directions the calculation can take hours / days!
Future development of this tool might reduce this calculation time.

Once the calculation is finished, the results for the various views and desired DGP-set points can be
found under the Results tab. Each item in the dropdown represents one view direction.

The DGP-set point analysis results are given for all view directions. Each row gives the results for one
view direction. Select and copy the data and past it into a spreadsheet software (g.g. Microsoft Excel).
The spreadsheet software in combination with conditional formatting can be used for the generation

of falsecolour floor plans.

For more info on how to use the tool, visit www .dolfbakker.com/DGPtool

Although the tool can be used for the glare analysis of a daylit space, the tool is still in a developing
stage. For questions, suggestions, bug reports, etc. please contact DGP Tool @gmail.com.

When applying the tool for consultancy purposes:
you are responsible for your own generated data/results.

DGPtool@gmail.com

22 Daylighting Design:A Daylight Glare Probability based analysis tool 9/14/12



23

Tool demonstration: MetaForum

Daylighting Design:A Daylight Glare Probability based
analysis tool

9/14/12



Tool demonstration: MetaForum

* Theoretical Background
* Method
* Tool demonstration
* MetaForum
* Input
* Preparation / DGP
* Post-processing
* Results
* Conclusions and
Future development

DGP Post-
calculations processing

Prepare

} 24 Daylighting Design:A Daylight Glare Probability based analysis tool 9/14/12



Tool demonstration: MetaForum

* Theoretical Background

« Method » MetaForum

* Tool demonstration

teaForum Technical University of Eindhoven
¢ Preparation / DGP

ormrocessing Flex-Desks for students

* Results

* Conclusions and
Future development

o[ A

§

difi
o

Jshi

%

Ector Hoogstad Architects

25 Daylighting Design:A Daylight Glare Probability based analysis tool

r
LA

9/14/12



Tool demonstration: MetaForum

* Theoretical Background
* Method
* Tool demonstration
* MetaForum
* Input
* Preparation / DGP
* Post-processing
* Results
* Conclusions and
Future development

26

- =
BT |

-

Daylighting Design:A Daylight Glare Probability based analysis tool

9/14/12



Tool demonstration: MetaForum

* Theoretical Background
* Method
* Tool demonstration
* MetaForum
* Input
* Preparation / DGP
* Post-processing
* Results
* Conclusions and
Future development

27 Daylighting Design:A Daylight Glare Probability based analysis tool 9/14/12



Tool demonstration: MetaForum

* Theoretical Background

* Method T I — ]
* Tool demonstration LA

PO T WA

* MetaForum . \.
* Input X o
* Preparation / DGP T ere— " anaBAr — R
* Post-processing — s ~
* Results

* Conclusions and

Future development

28




Tool demonstration: MetaForum

* Theoretical Background
* Method

* Tool demonstration

* MetaForum
* Input
* Preparation / DGP
* Post-processing
* Results
* Conclusions and
Future development

29




Tool demonstration: MetaForum

* Theoretical Background
* Method

* Tool demonstration

* MetaForum
* Input
* Preparation / DGP
* Post-processing
* Results
* Conclusions and
Future development

E-Ilﬁ

30 Daylighting Design:A Daylight Glare Probability based analysis tool 9/14/12



Tool demonstration: MetaForum

* Theoretical Background
* Method
* Tool demonstration

* MetaForum

*_Input
* Preparation / DGP

* Post-processing
* Results
* Conclusions and
Future development

DGP Post-

calculations processing

Prepare

'Q Daylight Glare Probability Tool (=@ = |
Welcomell| File selection | Location | Date | Viewpoints | [Falculate | Resuits |

DGP-Tool v. 1.00 Eindhoven, September 2012

Welcome!

} 31 Daylighting Design:A Daylight Glare Probability based analysis tool 9/14/12



Tool demonstration: MetaForum

* Theoretical Background
* Method
* Tool demonstration

* MetaForum

* Input

* Preparation / DGP

* Post-processing
* Results
* Conclusions and
Future development

e = N
Welcome | File selection ILocation I Date | Viewpoints | Calculate | Results

Select Radiance rad (" .rad)file

a C:\Users\Bakker D\Documents\Copenhagen2012\Models

Select destination folder
C:\Users\Bakker D\Documents\Copenhagen2012\Models

——

*Rad file
C.E. Laudij
Master student Architecture & Building Physics I nCI ud”‘]g mate r|a| |nf0 r‘mat|on

32 Daylighting Design:A Daylight Glare Probability based analysis tool 9/14/12



Tool demonstration: MetaForum

* Theoretical Background
* Method
* Tool demonstration

* MetaForum

*_Input
* Preparation / DGP

* Post-processing
* Results
* Conclusions and
Future development

DGP Post-

Prepare : :
calculations processing

Daylight Glare Pro

Welcome | Fie selection

Lattitude Longitude Standard meridian
Eindhoven(NL) ~ ~| 51446 5485 -15

} 33 Daylighting Design:A Daylight Glare Probability based analysis tool 9/14/12



Tool demonstration: MetaForum

* Theoretical Background
* Method
* Tool demonstration

* MetaForum

*_Input
* Preparation / DGP

* Post-processing
* Results
* Conclusions and
Future development

DGP Post-

calculations processing

Prepare

" . Daylight Glare Probability Too

| Welcome | File selection | Location | Date | Viewpoints | Calculate | Resuits |

Simulation day Custom Month Custom Day
[June 21 (summer) |

} 34 Daylighting Design:A Daylight Glare Probability based analysis tool 9/14/12



Tool demonstration: MetaForum

* Theoretical Background
* Method
* Tool demonstration

* MetaForum

* Input

* Preparation / DGP
* Post-processing

* Results

¢ Conclusions and

DGP Post-

Prepare : :
calculations processing

Future development | Grid-points file
i X[space]Y[space]Z *:-T‘mﬁz
1.519.5 1.35
R Selec i poisfe
: . o . - A
| 05 10535 C:\Users\Bakker D\Documents\Copenhagen2012\Models | Browse |
! 13.519.51.35 Select view directions file
: ;gj ; Zg ;;é C:\Users\Bakker D\Documents\Copenhagen2012\Models | Browse | €————
| Number of gridpoints ~ Number of views
84 4
~ View-directions file
+ X[space]Y
ool
! 1o
| 0-1
5 -1o

} 35 Daylighting Design:A Daylight Glare Probability based analysis tool 9/14/12



Tool demonstration: MetaForum

* Theoretical Background
* Method
* Tool demonstration
* MetaForum
* Input
* Preparation / DGP
* Post-processing
* Results
* Conclusions and
Future development

Post-

processing

e Dayiight Glare Probabilty T

Ambient Divisions 1000

Ambient S-samples 256

} 36 Daylighting Design:A Daylight Glare Probability based analysis tool 9/14/12



Tool demonstration: MetaForum

* Theoretical Background
* Method
* Tool demonstration
* MetaForum
* Input
* Preparation / DGP
* Post-processing
* Results
* Conclusions and
Future development

Post-

Prepare :
processing

Generate

skies
08:00 — 18:00

Generate
Octrees

Gensky +s Octrees
based on From model
location and and sky files
date

Daylighting Design:A Daylight Glare Probability based analysis tool

9/14/12



Tool demonstration: MetaForum

SUUE

* Theoretical Background
* Method
* Tool demonstration
* MetaForum
* Input
* Preparation / DGP
* Post-processing
* Results
* Conclusions and
Future development

38

)

)

O )

Daylighting Design:A Daylight Glare Probability based analysis tool

9/14/12



Tool demonstration: MetaForum

* Theoretical Background
* Method
* Tool demonstration
* MetaForum
* Input
* Preparation / DGP
* Post-processing
* Results

* Conclusions and
Future development

Generate

ES
08:00 — 18:00

Generate

Post-
processing

DGP Daily
Each Hour DGP

Each Sensor

Each View analysis

} 39 Daylighting Design:A Daylight Glare Probability based analysis tool 9/14/12



Tool demonstration: MetaForum

* Theoretical Background
* Method

* Tool demonstration — Post-
* MetaForum processing
* Input

* Preparation / DGP
* Post-processing
¢ Results

¢ Conclusions and
Future development

Sensor2
0.36757
0.41351
0.445609
0.449081
0.470503
0.497417
0.543608
0.633925
1
1
1

Sensorl Sensor2 o

1 1 |
1 0.90909090909( =
. |0.181818181818... |0.27272727272

0.090909090909... |0.18181818181!

-

3

} 40 Daylighting Design:A Daylight Glare Probability based analysis tool 9/14/12



Tool demonstration: MetaForum

* Theoretical Background
* Method
* Tool demonstration
* MetaForum
* Input
* Preparation / DGP
* Post-processing
* Results
* Conclusions and
Future development

Prepare

DGP

calculations

Sensor |
0309187
0356699
0367384
0379443
0390982
0397619
0421127
045065
0453683
0448965
0439377

Sensor2
0277502
0302541
0335964
0329023
0332575
0335777
0342045
0360717
0395214
0399359

039807

Sensor3
0260626
0280247
0296979
0318449
0311157
0311035
0311948
031473
0330749
036349
0367441

Sensor4
0248367
0261182
0272847
0284569
0291873
0290291
0288458
0286954
0289438
0309666
0336662

Sensor5
0246052
025379
0259299
0262797
0265985
0266474
0263927
0260403
0264874
0272497
029863

Sensor 6
0244021
0244906
0249434
0253094
0255518
0256383
0254528
0252871
0253755
0256924
0266267

Daylighting Design:A Daylight Glare Probability based analysis tool

9/14/12



Tool demonstration:

MetaForum

* Theoretical Background
* Method
* Tool demonstration
* MetaForum
* Input
* Preparation / DGP
* Post-processing
* Results

¢ Conclusions and

Future development

0.497417

0.543608

0.633925

1

1

1

|1

0.90909090909! =

... |0.181818181818..

0.27272727272

0.090909090908...

0.18181818181!

»

Daylighting Design:A Daylight Glare Probability based analysis tool

9/14/12



Tool demonstration: MetaForum

* Theoretical Background
* Method
* Tool demonstration
* MetaForum
* Input
* Preparation / DGP
*_Post-processing

DGP Post-
calculations processing

Prepare

A|(B|C|ID|E|F|G|H J K/L M N O P|Q R|S T U|V W X|Y | Z|AAAB AC| AD AE|AF AG AH Al AJ| AK AL AM AN AO| AP AQ AR AS AT AU

'ReSuItS i/e5 1 1 1 1 1 109 1 1 1 10407 1 1 1 1 109 1 1 1 10408 1 1 1 1 109 1 1 1 10508 1 1 1 1 1 1 10309

* Conclusions and
Future development

} 43 Daylighting Design:A Daylight Glare Probability based analysis tool 9/14/12



Tool demonstration: MetaForum

* Theoretical Background
* Method
* Tool demonstration
* MetaForum
* Input
* Preparation / DGP
*_Post-processing

DGP Post-

Prepare : :
calculations processing

A/B C/ D/ E F|G/H I|J K|ILMN O P|QR|S|T U|V|W X|Y| Z| AAAB AC AD AE|AF AG AH Al AJ| AK AL AM AN AO AP AQ AR AS AT AU

¢ Results

[
=]
w
[
[
[
[
[
[
=
w
[
[

1 10407 1 1 1 1 109 1 1 1 10408 1 1 1 1 109 1 1 1 10508 1 1 1 1 1 1 10909

. 2
* Conclusions and 3
Future development
Normal Good Neutral -
=
éﬂ:‘nﬂ :‘1'-::?:- Check Cell Explanatory ... |Input Linked Cell Note =

} 44 Daylighting Design:A Daylight Glare Probability based analysis tool 9/14/12



Tool demonstration: MetaForum

* Theoretical Background
* Method
* Tool demonstration
* MetaForum
* Input
* Preparation / DGP
* Post-processing
* Results
* Conclusions and
Future development

DGP

Prepare :
calculations

la/Blcp|eE/Flg/H|1|s|k/L/m/Nn|olp|a|R|s|T|u|v | w|x|y|z | aalaB Ac|AD AE|AF AG|AH| Al|AJ AK| AL AM|/AN AO|AP AQ|AR| AS|AT AU|/
1005 1 1 1 1 1 109 1 1 1 10407 1 1 1 1 109 1 1 1 10408 1 1 1 1 109 1 1 1 10508 1 1 1 1 1 1 10909

Conditionall Check Cell Explanatory ... |Input Linked Cell Note

Styles

E\E%’ =7 iNormaI ]Bad Good Neutral Calculation ﬁ

} 45 Daylighting Design:A Daylight Glare Probability based analysis tool 9/14/12



Tool demonstration: MetaForum

* Theoretical Background
* Method
* Tool demonstration
* MetaForum
* Input
* Preparation / DGP
* Post-processing

DGP

Prepare :
calculations

laBlcp|leE Flg/H|1 s|k/L/mM N|o/p|a|R|s|T|ulv | w|x|Y|z AalAB AC AD AE|AF AG|AH|AI|AJ AK| AL/AM|AN AO|AP|AQ|AR|AS AT|AU|

* Results
* Conclusions and
Future development

1/05 11 111 109 1 1 1 10407 1 1 1 1 109 1 1 1 10408 1 1 1 1 109 1 1 1 10508 1 1 1 1 1 1 109059

E\E%’ B=57 iNormaI ] Bad Good Neutral -
Conditionall Check Cell Explanatory ... |Input Linked Cell Note =

Styles.

} 46 Daylighting Design:A Daylight Glare Probability based analysis tool 9/14/12



Tool demonstration: MetaForum

* Theoretical Background
* Method
* Tool demonstration
* MetaForum
* Input
* Preparation / DGP
* Post-processing
* Results
* Conclusions and
Future development

DGP

calculations

Prepare

} 47 Daylighting Design:A Daylight Glare Probability based analysis tool 9/14/12



Tool demonstration: MetaForum

* Theoretical Background
* Method
* Tool demonstration
* MetaForum
* Input
* Preparation / DGP
* Post-processing
* Results
* Conclusions and
Future development

} 48 Daylighting Design:A Daylight Glare Probability based analysis tool 9/14/12



Tool demonstration: MetaForum

* Theoretical Background
* Method
* Tool demonstration
* MetaForum
* Input
* Preparation / DGP
* Post-processing
* Results
* Conclusions and
Future development

} 49 Daylighting Design:A Daylight Glare Probability based analysis tool 9/14/12



Tool demonstration: MetaForum

* Theoretical Background
* Method
* Tool demonstration
* MetaForum
* Input
* Preparation / DGP
* Post-processing
* Results
* Conclusions and
Future development

} 50 Daylighting Design:A Daylight Glare Probability based analysis tool 9/14/12



Tool demonstration: MetaForum

* Theoretical Background
* Method
* Tool demonstration
* MetaForum
* Input
* Preparation / DGP
* Post-processing
* Results
* Conclusions and
Future development

05 05 05 05 06

} 51 Daylighting Design:A Daylight Glare Probability based analysis tool 9/14/12



Tool demonstration: MetaForum

* Theoretical Background
* Method

* Tool demonstration

* MetaForum

* Input

* Preparation / DGP
* Post-processing

* Results
* Conclusions and
Future development

05 05 05 05 06

} 52 Daylighting Design:A Daylight Glare Probability based analysis tool 9/14/12



Next...

* Theoretical Background
* Method
* Tool demonstration
* MetaForum
* Input
* Preparation / DGP
* Post-processing
* Results
* Conclusions and
Future development

53

» Interior design!?

Daylighting Design:A Daylight Glare Probability based analysis tool

9/14/12



54

Conclusions and future development

Daylighting Design:A Daylight Glare Probability based
analysis tool

9/14/12



Conclusions

* Theoretical Background
* Method

» Easy applicable glare analysis tool for
* Tool demonstration
* Conclusions and

+Conclsior Microsoft Windows
uture eveopment

» Easy production of false-colour floor plans
» The results differ from UDI __ results

» Approach includes view direction

55 Daylighting Design:A Daylight Glare Probability based analysis tool 9/14/12



Future development

* Theoretical Background . .
+ Method » Tool is in development
* Tool demonstration

e Conclusions and

Future development } Tlme Consumlng

» Small number of test cases

56 Daylighting Design:A Daylight Glare Probability based analysis tool

9/14/12



The End

» Questions?

O www.dolfbakker.com/dgptool
1 dolfbakker@gmail.com
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