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BSDF Background

— One way for including
daylighting and shading
systems (CFS) in simulations
— Lighting simulations

(sun & skylight)
— Energy simulations

(angular dependent
solar gains)

— Already implemented in
various tools
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1 <?xml -version="1.0" encoding="UTF-8"?2>

2 [H<wWindowElement xmlns="http://windows.lbl.gov" xmlns:xsi=
a a "http://www.w3.0rg/2001/XMLSchema-instance" xsi:schemalocation="http://windows.lbl.gov

BSDF-v1.4.xsd">
3 <WindowElementType>System</WindowElementType>
4 = <Optical>
5 % <Layer>
6 [ <Material>
7 <Name>DALEC_AR 00deg_2panes</Name>
8 <Manufacturer></Manufacturer>
9 <Thickness unit="Meter">0.114000</Thickness>
10 <DeviceType>Other</DeviceType>
et Ty 11 - </Material>
& 12 [ <DataDefinition>
« sq}_ﬂ:’:zg:;smfﬁsgl‘f:‘;’;; > 13 <IncidentDataStructure>Columns</IncidentDataStructure>
_ >’ 14 <AngleBasis>
T w000 i? ziggiegas:}sgimeil;mm/xlems Full</AngleBasisName>
6 [ gleBasisBloc
IR ovogrphic 7 <Theta>0.000000</Theta>
[EGESGIET] [Linear scae] 39,81 18 <nPhis>1</nPhis>
Scale Maximum: 19 H <ThetaBounds>
Number of Decades: — s 20 <LowerTheta>0.000000</LowerTheta>
5 21 <UpperTheta>5.000000</UpperTheta>
5 22 F </ThetaBounds>
Incident Hemisphere o [y 6399 23 - </RngleBasisBlock>
c
'E e
E 726 Fl<wavelengthData>
v 727 <LayerNumber>System</LayerNumber>
.§ 728 <Wavelength unit="Integral">Visible</Wavelength>
E 729 <SourceSpectrum>CIE Illuminant D65 1lnm.ssp</SourceSpectrum>
3 730 <DetectorSpectrum>ASTM E308 1931 Y.dsp</DetectorSpectrum>
E 731 [F<wavelengthDataBlock>
5 732 <WavelengthDataDirection>Transmission Front</WavelengthDataDirection>
a 733 <ColumnAngleBasis>LBNL/Klems Full</ColumnAngleBasis>
734 <RowAngleBasis>LBNL/Klems Full</RowAngleBasis>
735 <ScatteringDataType>BTDF</ScatteringDataType>
736 [<ScatteringData>
737 30.988064, 0.000306, 0.000975, 0.001080, 0.000975, 0.000306, 0.000202, 0.000385, 0.000202,
0.000304, 0.000924, 0.001381, 0.001359, 0.001450, 0.001367, 0.001381, 0.000947, 0.000304,
0.000226, 0.000707, 0.001622, 0.001978, 0.001652, 0.000707, 0.000250, 0.000313, 0.001097,
~ 0.001376, - 0.001772, - 0.002019, - 0.002102, - 0.002019, 0.001772, 0.001376, 0.001097, 0.000313,
0.000395, 0.001679, 0.003236, 0.004209, 0.004540, 0.004209, 0.003236, 0.001679, 0.000395,
BERKELEY LA [TRONATIA 0.000346, 0.001288, 0.001638, 0.002160, 0.002541, 0.002773, 0.002850, - 0.002773, 0.002541,
0.002160, 0.001638, 0.001288, 0.000346, 0.000557, 0.002682, 0.004748, 0.006262, 0.007182,
0.007490, - 0.007182, 0.006262, 0.004748, 0.002682, 0.000557, 0.000413, 0.001313, 0.002188,
0.002866, 0.002711, 0.002439, 0.002356, 0.002439, 0.002711, 0.002866, 0.002188, 0.001313,
0.000413, 0.001330, 0.004824, 0.007543, 0.004720, 0.003039, - 0.002583, 0.003039, 0.004720,
0.007543, 0.004824, 0.001330, 0.000560, 0.001804, 0.002933, 0.002327, 0.002088, 0.001963,
0.001943, 0.001963, 0.002088, 0.002327, -0.002933, 0.001804, 0.000560, 0.003167, 0.007806,
0.002213, 0.000615, 0.000599, 0.000593, 0.000599, 0.000615, 0.002213, 0.007806, 0.003167,
0.000892, - 0.002718, 0.001872, 0.001692, 0.001671, 0.001690, 0.001872, 0.002617, 0.000892,
0.004794, 0.000573, 0.000542, 0.000534, 0.000542, 0.000573, 0.003911, 0.001691, 0.001569,
0.001467, 0.001467, 0.001467, 0.001569, 0.001691, 0.000490, 0.000469, 0.000469, 0.000469,
0.000490,
738 0.000307, -31.536905, -0.000970, - 0.001074, - 0.000970, -0.000304, - 0.000201, - 0.000383, -0.000201,
0.000302, 0.000919, 0.001373, 0.001352, 0.001442, 0.001360, 0.001373, 0.000942, 0.000302,
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KATRIN is a German acronym (Karlsruhe Tritium Neutrino Experiment) for an undertaking to
measure the mass of the electron antineutrino with sub-eV precision by examining the
spectrum of electrons emitted from the beta decay of fritium. The experiment is a recognized
CERN experiment (RE14).112] The core of the apparatus is a 200-ton spectrometer.

In 2015, the commissioning measurements on this spectrometer were completed,

successfully verifying its basic vacuum, transmission and background properties.m The

experiment began running tests in October 2016. The inauguration took place 11 June 2018,

with the first tritium measurements by the experiment (the so-called First Tritium or FT 2-week

engineering run in mid-2018). The projected experiment duration at the time was 5 years. The | [ransport of the main spectrometer &
. . 4 to the Karlsruhe Institute of

first science measurements (so-called first campaign) took place 10 April 2019.4 Technology.

In February 2022, the experiment announced an upper limit of m, <0.8 eV c2 at 90%
confidence level ] In April 2025 this result was improved to m, < 0.45 eV c2 at the same confidence level [/]

Construction and assembly (et

The spectrometer was built by MAN DWE GmbH in Deggendorf. Although only 350 km from
Karlsruhe, the tank's size made land transport impossibIeA[‘a] Instead, it was shipped in
autumn 2006 by water, down the Danube to the Black Sea, through the Mediterranean Sea
and Atlantic Ocean to Rotterdam, then up the Rhine to Karlsruhe. This 8600 km long detour
limited land travel to only the final 7 km from the Leopoldshafen docks to the laboratory.

lllustration of KATRIN beamline and **
its main components [}

The construction proceeded well with several of the major components on-site by 2010. The
main spectrometer test program was scheduled for 2013 and the complete system integration
for 2014.1° The experiment is located at the former Forschungszentrum Karlsruhe, now
Campus Nord of the Karlsruhe Institute of Technology.

https://en.wikipedia.org/wiki/KATRIN
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Example BSDF: Exterior venetian blinds @ 0° tilt
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a a 1 <?xml - version="1.0" encoding="UTF-8"?2>

2 H<windowElement - xmlns="http://windows.lbl.gov" xmlns:xsi=

"http://www.w3.0rg/2001/XMLSchema-instance" - xsi:schemalocation="http://windows.lbl.gov
BSDF-v1.4.xsd">

3 <WindowElementType>System</WindowElementType>

4 = <Optical>

5 % <Layer>

6 [ <Material>

7 <Name>DALEC_AR 00deg_2panes</Name>

8 <Manufacturer></Manufacturer>

9 <Thickness unit="Meter">0.114000</Thickness>
10 <DeviceType>Other</DeviceType>
11 - </Material>
12 = <DataDefinition>

3 <IncidentDataStructure>Columns</IncidentDataStructure>
14 <AngleBasis>

5 <AngleBasisName>LBNL/Klems  Full</AngleBasisName>
16 = <BAngleBasisBlock>
17 <Theta>0.000000</Theta>
18 <nPhis>1</nPhis>
19 H <ThetaBounds>
2( <LowerTheta>0.000000</LowerThe
21 <UpperTheta>5.000000</Upperp a>
22 |- </ThetaBounds>
23 - </BngleBasisBlock>

El<wavelengthData>

<LayerNumber>System</LayerNumber>

<Wavelength unit="Integral">Visible</Wavelength>

<SourceSpectrum>CIE Illuminant D65 lnm.ssp</SourceSpectrum>

<DetectorSpectrum>ASTM E308 1931 Y.dsp</DetectorSpectrum>

[H<wWavelengthDataBlock>

<WavelengthDataDirection>Transmission Front</WavelengthDataDirection>
<ColumnAngleBasis>LBNL/Klems Full</ColumnAngleBasis>

<RowAngleBasis>LBNL/Klems Full</RowAngleBasis>
<ScatteringDataType>BTDF</ScatteringDataType> |
Fl<ScatteringData>

30.988064, 0.000306, 0.000975, 0.001080, 0.000975, 0.000306, 0.000202, 0.000385, 0.000202,

0.000304, 0.000924, 0.001381, 0.001359, 0.001450, 0.001367, 0.001381, 0.000947, 0.000304,
0.000226,  0.000707, - 0.001622, 0.001978, 0.001652, 0.000707, - 0.000250, -0.000313,-0.001097,
0.001376, - 0.001772, - 0.002019, 0.002102, 0.002019, 0.001772, 0.001376, 0.001097, 0.000313,
0.000395, 0.001679, - 0.003236,  0.004209, 0.004540, 0.004209, 0.003236, 0.001679, -0.000395,
0.000346, 0.001288, 0.001638, 0.002160, 0.002541, 0.002773, 0.002850, 0.002773, 0.002541,
0.002160, 0.001638, - 0.001288, 0.000346, 0.000557, 0.002682, 0.004748, 0.006262, 0.007182,
0.007490, 0.007182, 0.006262, 0.004748, 0.002682, 0.000557, 0.000413, 0.001313, 0.002188,
0.002866, 0.002711, 0.002439, 0.002356, 0.002439, 0.002711, 0.002866, 0.002188, 0.001313,
0.000413, 0.001330, 0.004824, 0.007543, 0.004720, 0.003039, 0.002583, 0.003039, -0.004720,
0.007543, 0.004824, 0.001330, 0.000560, 0.001804, 0.002933, 0.002327, 0.002088, -0.001963,
0.001943, 0.001963, 0.002088, 0.002327, 0.002933, 0.001804, 0.000560, 0.003167, 0.007806,
0.002213, 0.000615, 0.000599, 0.000593, 0.000599, - 0.000615, 0.002213, 0.007806, 0.003167,
0.000892,  0.002718, - 0.001872, 0.001692, 0.001671, 0.001690, 0.001872, 0.002617, 0.000892,
0.004794, 0.000573, 0.000542, 0.000534, 0.000542, 0.000573, 0.003911, 0.001691, 0.001569,
0.001467, 0.001467, 0.001467, 0.001569, 0.001691, 0.000490, 0.000469, 0.000469, 0.000469,
0.000490,

738 0.000307, - 31.536905, - 0.000970, - 0.001074, - 0.000970, - 0.000304, - 0.000201, 0.000383, 0.000201,
0.000302, -0.000919, -0.001373, - 0.001352, -0.001442, 0.001360, - 0.001373, -0.000942, -0.000302,




BSDF Data Generation

Example: HELLA AF 60 genBSDF Virtual gonio-photometer
www.hella.info 7 H based on
Lucid Shape 7
Computer Aided Ligthing el I lax
GHINrORg Fi

IEA SHC Task 61 / Annex 77: Analysis and evaluation of
BSDF characterization of daylighting systems.
https://doi.org/10.18777/ieashc-task61-2021-0012
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Geometrical Considerations

and Nonmenclature for Reflectance
DEPARTMENT OF COMMERCE / National Bureau of Standards

History of BSDFs for CFS

(an excerpt)

1977: Definition of nomenclature for BRDFs
F. Nicodemus et al.

1999: |EA SHC Task 21: Measurement of BTDFs
IEA SHC Task 21 experts

Measurement of Luminous
Characteristics of Daylighting
Materials

AReport
of IEA SHCP TASK 21/ ECBCS ANNEX29
September 1999

INTERNATIONAL ENERGY AGENCY

2006: Bidirectional photometric data for CFS

M. Andersen, J. de Boer

2007: BTDFs in mkillum
G. Ward

2009: Three-phase method
G. Ward

Simulating the Daylight Performance of
Complex Fenestration Systems Using

Bidir

Scattering Distribution Functions

2010: Scanning goniophotometer for BTDF measurements
P. Apian-Bennewitz

2011: Simulating the Daylight performance of CFS
G. Ward, R. Mistrick, E. Lee, A. McNeil, J. Jonsson

2011: BSDF Material Primitive & Variable-resolution BSDFs
G. Ward, A. McNeil .

Utilizing BTDF Window

Data

Greg Ward
Anyhere Software

Complex Fenestration and
Annual Simulation
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History of BSDFs for CFS (cont’d

Lighting Res. Technal 2024; XX: 1-25

(an excerpt)

Abstract BSDF Data generation for daylight
ot i i i ”"‘:“” applications: A call for international Dl
e s ok ot el et . 417 standardization

maic ims To make dasa

2014: Tensor tree BSDFs T B
G. Ward, M. Kurt, N. Bonneel

Cateories and Subject Descrplors (ccding 10 ACM CCS). 137 [Computer Grapbics: Three Dimensional
m—Color, shading. shadowing, and exture
“University of Innsbruck, Innsbruck, Austia
“Lawrence Berkeley National Laboratory, Berieley, CA, USA
“pab advanced technologies Ltd, Freiburg, Gemnany.
tos of dats poins o 3 simpe mrpoation s, Fox “Fraunhoter Instute for Buiding Physics IBP, Stutigart, Germany
s e “Fraunhofer Instute for Solar Energy Systems ISE, Frebourg, Gemany
e “rie Universitt Bussel, Brussel, Beigium
SLucerne School of Engincering and Architecture, Horw, Swizeriand
"ETH Zurich, Zurich, Swizerland
‘Bartenbach GmbH, Alirans, Austia

ith measured anisotropic Bidiec-

Landau, Germany
*Hunan Uriversiy, Changsha, China

‘Anyhere Software, Berkeley, CA, USA

™HELLA Sonnen- und Wetterschutztechnik GmbH, Abfalersbach, Austria

2014: Five-phase method

A. McNeil The 5-phase method

asions by orders
it a known model
uts the purpoe of

method is maquired o armive at & complete BSDF
tion,

a majrity of physically-based endering sofware packages. Standardized methods for generating angle-dependert, bicirectional, solar-optical
Only e wil propettes for complex fenestration systems do not exist, which means that energy and
terials daylight evaluations in buiding perfomance simulations often suffer from  major

inaccuracies. This postion paper provides an overview of state-of-the-art data-diven
2. The Vision methods for characterizing light scattering properties of fenestration materials and bind
systems (e.g. fabrics, metal slats, pattemned glazing), validation via laboratory, simulation

s of coure .
. ays ifpotwoeks of measurement  liedin v pars Fst, we describe  commercal soiopho- and field tests, and saient issues in support of standardization of such methods via
. n ocer tometer the Iternational Standardization Organization (1SO). The ISO standard is intended to
provide the fundamental underpinnings for recently mandated daylight standards
. Feak extraction e
modeling and buiding performance simulatons.
D. Geisler I\/Ioroder, G. Wa rd, B Wang, E. Lee

2021: IEA SHC Task 61: white paper & round robin _
IEA SHC Task 61 experts e

daylighting systems
Analysis and evaluation of White paper

2022: Field Validation daylighting systems
T. Wang, E. Lee, G. Ward, T. Yu

2024 LRT Paper
IEA SHC Task 61 experts

1. Introduction ghzing for windows are well-established (i
: sible and solar trnsmittance, absorptance, reflec-
Standardized methods for chamcterizing angle- ¥ 3 » >
o tance). Standardized methods do not exist however
dependint, solaropcal propetes of trmsparent 1°5) BT IIEIOC o 1 SR IEVENS
————————— and daylighting systems, which in tum makes
A forcomesondnc: D GekrMorodes UsOf 0ty ghjective_evaluation of energy _performance;
e eersty of ansoruck Technikentafl 13, golar distribution, daylighting, comfort and other
E-ma DavidGeiler Moroder@uith a3t building performance qualities almost impossible.
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INTERNATIONAL
BUILDING
PERFORMANCE
SIMULATION
ASSOCIATION

2024: Launch of ISO/CIE 25176 ISO/CIECD 25176 = Bastenbect”

TN
Standards Sectors About ISO Insights & news Te

D. Geisler-Moroder / [EA SHC Task 70 o Lightand lighting — Daylight in buildings S il /\‘
go\gw@ — BSDF data generation for complex Peak extraction in daylight simulations

fenestration systems using BSDF data

Speaker: Authors:
David Geisler-Moroder David Geisler-Moroder, Bartenbach GmbH, Aldrans, Austria
Under development Bartenbach GmbH, Aldrans, Austria Gregory J. Ward, Anyhere Software, Berkeley, CA, USA
A draft is being reviewed by the committee. Taoning Wang, Lawrence Berkeley National Laboratory, Berkeley, CA, USA

Eleanor S. Lee, Lawrence Berkeley National Laboratory, Berkeley, CA, USA



3-Phase-Method
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result view matrix BSDF daylight matrix annual sky matrix

| = VTDS

| ... result, e.g. annual illuminance values

V ... view matrix, combining measurement points with patches at interior of facade
T ... transmission matrix, i.e. BTDF (transmission component of BSDF)

D ... daylight matrix, combining patches at exterior of facade with sky patches

S ... annual sky matrix



Trigger: ISO/CIE 10916:2024

New Annex B: Comprehensive hourly calculation

— Matrix based daylight calculation method
relying on BSDF data

— 3-Phase-Method

..........

result view matrix BSDF daylight matrix annual sky matrix

| = VTDS

| ... result, e.g. annual illuminance values

V ... view matrix, combining measurement points with patches at interior of facade
T ... transmission matrix, i.e. BTDF (transmission component of BSDF)

D ... daylight matrix, combining patches at exterior of facade with sky patches

S ... annual sky matrix

L ]
I
"
|

International
Standard

ISO/CIE 10916:2024

Light and lighting — Energy
performance of lighting in buildings
— Calculation of the impact of
daylight utilization

Edition 1
2024-1



International Collaboration & Harmonization

Completed |[EA SHC Task 61 / EBC Annex 77:
Integrated Solutions for Daylighting and
Electric Lighting (https://task61.iea-shc.org/)

Analysis and evaluation of
BSDF characterization of
daylighting systems

Analysis and Evaluation Report

» Review of currently used methods

» Round Robin test

IEA SHC Task 61/ EBC Annex 77: Integrated ions for Daylighting and
ic Lighting

Online:
https://doi.org/10.18777/ieashc-task61-2021-0012
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International Collaboration & Harmonization

Completed |[EA SHC Task 61 / EBC Annex 77:
Integrated Solutions for Daylighting and
Electric Lighting (https://task61.iea-shc.org/)

White Paper
BSDF definitions

>

v

» Scope

» BSDF resolution

v

» Proposed BSDF generation procedures

» Proposed characterization types for various kinds of daylight systems

Online:
https://doi.org/10.18777/ieashc-task61-2021-0001

BSDF generation
procedures for
daylighting systems

White paper
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OnlineFirst, November 26, 2024
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BSDF Data generation for daylight applications: A call
for international standardization

D Geisler-Moroder () 2, ES Lee”, P Apian-Bennewitz®, J de Boer?, B Bueno®, B Deroisy () |, Y
Fangd, LO Grobe2", M Hauer®”, S Hoffmann', JC Jonsson”, C Maurer (") ¢, D Plérer™%, S
Subramaniam () ), Z Tian () K, T Wangb, G Ward!, R Weitlaner™, and HR Wilson®

—— — - -

Abstract | 2
Standardized methods for generating angle-dependent, bidirectional, solar-optical properties for :
complex fenestration systems do not exist, which means that energy and daylight evaluations in :
building performance simulations often suffer from major inaccuracies. This position paper provides an
overview of state-of-the-art data-driven methods for characterizing light scattering properties of
fenestration materials and blind systems (e.g. fabrics, metal slats, patterned glazing), validation via
laboratory, simulation and field tests, and salient issues in support of standardization of such methods b4 ®
via the International Standardization Organization (ISO). The ISO standard is intended to provide the
fundamental underpinnings for recently mandated daylight standards that rely on bidirectional )
scattering distribution function data for climate-based daylight modelling and building performance https://doi.org/10.1177/

simulations. 14771535241291838
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ISO/CIE 25176

SCOPE
This document applies to the broad range of TTEE
materials and systems, e.g. fabric shades, cO‘ggm

venetian blinds, prismatic glass, etc., that are
used on windows and skylights to control
daylight, sunlight, glare, privacy, and view to the
outdoors. It specifies procedures for producing
comprehensive angle-dependent, solar-optical
scattering data that can then be used to compute
a wide range of performance metrics.

This document specifies procedures for:

Sectors About ISO Insights & news Taking part

ISO/CIE CD 25176

Light and lighting — Daylight in buildings
— BSDF data generation for complex
fenestration systems

Store

Under development
A draft is being reviewed by the committee.

» characterizing angle-dependent, optical properties (transmittance, reflectance, absorptance) of

glazing and shading materials and systems, i.e. "complex fenestration systems" (CFS) and then

» generating tabulated bidirectional scattering distribution function (BSDF) data sets for use as input
to simulation tools or standardized calculation methods such as the comprehensive hourly

calculation method defined in ISO/CIE 10916:2024.
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— BSDF generation procedure for microscopic systems
— BSDF generation procedure for macroscopic systems

Reporting of additional information
Annexes



BSDF data resolution

» Low-resolution BSDF

average patch sizes between 0.0239 sr and
0.1373 sr

(i.e. cones with full opening angles of 10° to 24°)

Examples:
Klems, IEA21, Tensor tree up to 24 * 24 (256)

» High-resolution BSDF
average patch sizes less than 0.0239 sr
(i.e. cones with full opening angles less than 10°)

Examples:
Tensor tree 2° * 2> (1024) or higher
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(4096)



BSDF data resolution

» Fixed-resolution BSDF S S
2D (nxm) matrix for n incident and m exiting EE i e
directions Sl et
i i‘lAxlt‘\\x\\\\\Ll\::’.]//t_flff,.'ll! ," 1 'l
SR AE L
e Ny i gl g
Examples: Sl s 7
Klems (145%145), IEA21 (145%1297), U 1006
Tensor tree (n X n) with n=2"* 2! LIS ( )

Tensor tree 26 x 26

» Variable resolution BSDF
Tensor tree resolution reduced for areas with
almost diffuse scattering (i.e. nearly constant
BSDF), and high for non-diffuse areas to preserve
peaks

(19) reduced from
Tensor tree 2° x 2°



Proposed structure

» Introduction
» Scope
» Normative references

)

4

Terms, definitions
BSDF data resolution

)

4

— BSDF generation procedure for microscopic systems
— BSDF generation procedure for macroscopic systems

)

4

Reporting of additional information

» Annexes
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Annexes

» Angular bases for BSDF discretization

>

A\

Incident directions for goniophotometric measurements

>

A\

Interpolation of goniophotometer measurements

>

A\

Validation of the direct-hemispherical transmittance values
Data format for tabulated BSDF data sets

>

A\

>

A\

Preparation of proxy geometry for inclusion in BSDF data file

>

A\

Example procedure for fabric shades

>

A\

Example procedure for venetian blinds

>

A\

Generation of tabulated BSDF data with high spatial resolution

>

A\

Applicability of parametric models in the BSDF generation for
macroscopic systems
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» Preparation of proxy geometry for inclusion in BSE
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Annexes G &

Captured BSDF data for
one incoming hemisphere to
one outgoing hemisphere

NG o/
pabopto

— 2bsdf —

SIR (Scattering Interpolant
Representation)

bsdf2klems

bsdf2ttree

WINDOW XML tabulated
BSDF




Annexes
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A\

»

»

»

»

»

»

»

»

»

Angular bases for BSDF discretization

Incident directions for goniophotometer measure
Interpolation of goniophotometer measurement
Validation of the direct-hemispherical transmitta
Data format for tabulated BSDF data sets

Preparation of proxy geometry for inclusion in BS

Example procedure for fabric shades

Example procedure for venetian blinds
Generation of tabulated BSDF data with high spat
Applicability of parametric models in the BSDF ge

macroscopic systems

<?xml version="1.0" encoding="UTF-8"2>
<!-- Created by: genBSDF -n 12 +geom meter +mgf +f +b -c 7250
IS025176_ARnnexH VenetianBlinds.mgf -->
<WindowElement xmlns:bsdf="urn:iso:cie:25176:bsdf:1.0"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="urn:iso:cie:25176:bsdf:1.0
https://www.1lso.org/schemas/example/25176/bsdf/1.0/bsdf.xsd">
<WindowElementType>System</WindowElementType>
<FileType>BSDF</FileTyps>
<Cptical>
<Layer>
<Material>
<Name>Name</Name>
<Manufacturer>Manufacturer</Manufacturer>
<DeviceType>Other</DeviceType>
<Thickness unit="meter">0.034641</Thickness>
<Width unit="meter">4</Width>
<Height unit="meter">2</Height>
</Material>
<Geometry format="MGEF">
<MGFblock unit="meter">xf -t 0.000000 -0.580000 0
# Y-axis points "up", Z-axis into room, right-handed coordinates
m LightGreyLambert =
rd .7
rs .0 .0
sides 2
o VenetianBlinds
xf -rx -30 -a 67 -t 0 .03 0
o Slat
v vl =
p -2 0 -.04
v v2 =
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» Example procedure for venetian b
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Annexes

For the following materials, the use of the
referenced parametric models is considered
valid without further justification if the selection
of parameters is justified and reported.

Material

Parametric model(s)

Clear float glass w/o coating

Fresnel model or Schlick's
approximation

Clear float glass w coating

Hybrid equivalent model, Single-
thin-film model

Conductive and non-conductive flat
surfaces with no visible structure,
i.e.,, mirror-like reflection

Ward/Geisler-Moroder/Diir BRDF
model




@ @ 'reparation of the draft

Timeline

Registration date

2024-06-20

Timeframe
36 months

4

3

2025

° Project approved (clock starts)

e

Meeting
Past period

Critical period

Time since registration In stage STATUS
13 months 30.20 en CD consultation initiated
for 1 month 3 days
Enquiry
30.20
Current

O

Today

Stage ®

Stage Version Description dGroa::, Target date Limit date Started Status
10.00 Proposal for new project registered 2024-03-27 Closed
10.20 New project ballot initiated 2024-03-27 2024-03-27 Closed
10.60 Close of voting 2024-06-19 2024-06-20 Closed
10.99 New project approved 2024-06-20 Closed
20.00 New project registered in TC/SC work programme 2024-06-20 Closed
20.20 Working draft (WD) study initiated 2025-02-05 2025-02-05 Closed
20.60 Close of comment period 2025-03-05 2025-03-06 Closed
30.00 Committee draft (CD) registered 2025-06-30 2025-07-03 Closed
30.20 CD consultation initiated (4 2025-07-16  Current
30.60 Close of comment period Awaiting
30.92 CD referred back to Working Group Awaiting
30.99 CD approved for registration as DIS Awaiting
40.00 DIS registered 2026-02-15  2026-06-20 @ Awaiting
40.99 Full report circulated: DIS approved for registration as FDIS Awaiting
50.00 Final text received or FDIS registered for formal approval Awaiting
60.00 International Standard under publication Awaiting
60.60 International Standard published 2027-06-20  2027-06-20 Awaiting

Show less N



We want your

Radiance Workshop e

opinion!

» Do you use BSDFs for CFS?
In Radiance? Or in other tools as well? If so, which ones?

» |f you obtain BSDFs externally, where do you get them from?
And do you receive information about how they were created?

>

A4

s the origin and validity of BSDF data important to you? How do you verify this?

>

A\

If you create BSDFs yourself, what methodology do you use?

>

A\

What are the biggest hurdles/challenges when creating BSDFs?

» .7
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