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David Geisler-Moroder, Greg Ward, Taoning Wang, Xuran Guo
24t International Radiance Workshop, August 31 — September 2, 2026, Seattle, WA




SOLAR HEATING & COOLING PROGRAMME
INTERNATIONAL ENERGY AGENCY

’ , ) /\J) /,_ \‘\ /,‘,_-' Irs ] {,v/
g " S \ P §

O\ N~
i "\

/

J

i

| * TASK 70 - ';‘-\ /)
Low Carbon, High Comfort Integrated IflglJ /”ng

y,
~C J _"fr)’"h .‘\ !
=Y 7=
\ o !

¥ ¥ = == A

I I W \\'\" \ 1\_ '—ri:.:T?;t'j = |-|“‘
! ~ = —— r =

1 "

Technology Collaboration Programme
by 2



IEA SHC Task 70 / EBC Annex 90
Low Carbon, High Comfort Integrated Lighting

Task Manager: J. de Boer, Germany
Project duration: 1/2023-6/2026

Subtask D

Niko Gentile, Sweden
Natalia Giraldo Vasquez,

Subtask A

Luo Tao, China
J. de Boer, Germany

Subtask B

B. Matusiak, Norway
M. Sarey Khanie, UK

Subtask C

D. Geisler-Moroder, Austria
Eleanor Lee, USA

/ ST A: Laying the basis

extend the life cycle
approach to integrated
lighting solutions

data, methods,

scenarios

< 4

Low Carbon Lighting and
Passive Solar: Scenarios,

. Visual and Non-Visual User
Strategies, Roadmaps

Requirements

= T

ST B: Including the user \

obtain real impact instead
of hypothetical technical

Denmark
Justyna Martyniuk-Peczek,

Digitized lighting solutions Poland

(Technology & Design Tools
/ Process)

A

f ST C: The tech part \(/

make lighting techs
intelligent, connected, and

Application and Case
Studies

=

potential

visual/non-visual needs,

\ user behavior models /

fully mapped in design work

f ST D: Evaluating and \

validating

test the methods and
assess the real impact
in example scenarios

(day)lighting systems and

\controls, workflows, toolsj

IEA SHC Task 70 “Low Carbon, High Comfort Integrated Lighting”

case studies, guidelines,
link to CIE

m
SOLAR HEATING & COOLING PROGRAMME
INTERNATIONAL ENERGY AGENCY




Complex Fenestration Systems for Low Carbon Buildings
CFS4LowCarb

— Integrated daylighting and shading
technologies in complex fenestration
systems

— Comprehensive utilization technologies
and analysis integrated with solar energy

result view matrix BSDF daylight matrix annual sky matrix

— Evaluation of key daylighting/ shading and
photovoltaic/thermal technologies

i L HL
FERERARE i hn e

S -

e

https://www.uibk.ac.at/en/energy-efficient-
building/research/projects/cfs4lowcarb/
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https://www.uibk.ac.at/en/energy-efficient-building/research/projects/cfs4lowcarb/
https://www.uibk.ac.at/en/energy-efficient-building/research/projects/cfs4lowcarb/

CFS4LowCarb & IEA SHC Task 70

Complex Fenestration Systems for Low Buildings - =

CFS4lLowCarb
- ol o

— Integrated daylighting and shading
technologies in complex fenestration
systems

Comprehensive utilization technologies
and analysis integrated with solar energy

Evaluation of key daylighting/ shading and
photovaltaic/thermal technologies

hllps//www.uibk ac.alfenfenergy-ellicient -
buildingresearch/projectsf/oisdlowcar b/
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Luo Tao, China
J. de Boer, Germany

Low Carbon Lighting and
Passive Solar: Scenarios,
Strategies, Roadmaps

[EA SHC Task 70 7%8C Annex 90
Low Carbon, High Comfort ¥

Task Manager: J. de Boer, GeN
Project duration: 1/2023-6/202¢

Joint Work

A

Subtask B Subtask C

B. Matusiak, Norway D. Geisler-Moroder, Austria
M. Sarey Khanie, UK Eleanor Lee, USA

Visual and Non-Visual User Digitized lighting solutions

S (Technology & Design Tools

/ Process)

-

Joint Work

segrated Lighting

Subtask D

Niko Gentile, Sweden
Natalia Giraldo Vasquez,
Denmark
Justyna Martyniuk-Peczek,
Poland

Application and Case
Studies

|
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User-defined control strategies for daylight
gystem

User-defined integrated control strategies for
electric and daylight systems

CO m p a ri S O n Of S i m U | at i O n TO O | S Calculation of annual electricity consumption

VISUAL & NON-VISUAL EFFECTS

Reduced spectral simulations (3 channels)

Reduced speciral simulations (4-10 channels)

Comparing the Tools in Three Steps Full spociral simulations

Spectral models for electric lighting

1. Simulation tools feature matrix (26 tools) Spectral sky models
Evaluation of «-opic imadiance

2. Simulation tools summary document Evaluation of «-opic ELR
Evaluation of «-opic DER

3.  Simulation exercise Evaation of e-ope =01

Calculation of circadian stimulus CS

Applies to Software Electric lighting glare calculations (UGR, VCP, __)
* = yes, o = partly, blank=no Daylight glare calculations (DGP, DG, ...)
° H 3 . " __— "
2 5
E ; o § E o % F E £ . E . g i " . E g a 8 x = E & Calculation of light dose from electric lighting
o < - > - o = u : B ;
s |l3]°¢ % i |3 5|3 Z 3 3 E|E| 3 g lals % '§ % X 3 | & 5| & s |Calculation of light dose from daylight
< 5 a v o 419 5
SR R Occupant modelling beyond standard schedules
Lighting designers + + + + + + ] + + + + o + + o + o + + + + o 0 N 3 . 3
architects S 3 o 3 5 = z = z z 5 5 % = = % = " " " " > " " ~—|Evaluation of view out: access to view
Electic engreers S 2 z 2 o ‘ = * 2 : 2 o : : 0 Evaluation of view out: content of the view
HVAC engineers o + + + + + + + + + + + +
Building engineers/planners + ) o + + o + + o o + + + + ) + + + + - o |Evaluation of view out: clarty of the view
Researchers + + 0 + + + o + + o + + + + + 0 + + + + o + +
LELE ) REE LIFE-CYCLE ASSESSMENT
Suited for R&D + + ] + + 1] o + o + + + ] + + + o + + — . . .
Suited for early design = = = = = = = = = = = = 5 = = 5 5 = = = = o = = = > |LCA for electric lighting installation
Suited for detailed design + + + * + + + + + + + + * + + + + + + o + *
LCA for daylighting / shading / facade systems
ELECTRIC LIGHTING
lluminance values + + + + + + + + * + + + + + + + * * * * * + __|LCA for integrated lighting solution
Luminance values + + + + + + + + + + 0 + + + + + .
Calculation of connected wattage o ] + + + + + + + + + + + o + + + ELIIT[-II'I LCA methﬁdﬂll}gy
Calculation of annual electricity consumption o + + + + = = * h > h o b b *' Import § export links to LCA software
Import of luminaires (IES, Eulumdat, etc_) + + + + 4] + + + + + + + + + + + + + + +
Data base of luminaires + + o + + + + + o o 0 + o LCA database included

Links to extemal LCA database

B universitat
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Comparison of Simulation Tools

Full report

— Simulation tools feature matrix (26 tools)
— Description of simulation tools

— Example simulation results

IEA SHC Task 70 Publications:
https://task70.iea-shc.org/publications

Simulation Tools for Low
Carbon, High Comfort
Integrated Lighting

I

T70.C.4.1 — A Technical
Report of Subtask C

kg/(m*mo)
% 0

IEA SHC TASK 70 | EBC Annex 90; LOW CARBON, HIGH COMFORT
INTEGRATED LIGHTING '

Technology Collaboration Programme

ea
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Comparison of Simulation Tools

Comparing the Tools in Three Steps
1. Simulation tools feature matrix (26 tools)

2. Simulation tools summary document

B universitat
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Reference Rooms

1. Reference Office

Group office building at University of Innsbruck,
Living Lab 518

2. Reference Hall

Reference factory hall according to Technical
Report CEN/TR 15193-2

B universitat
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Reference Office

Building

%s
\

o
e —

—  Location: Innsbruck, Austria, 47° N, 11° E
https://maps.app.go0.gl/tTSLDgKHeKrPP16Y7

—  Climate: AUT _Innsbruck.111200 IWEC.epw

DhXavdT0LE2O
Layer

N s
north o
ceiling =y |
chairs =y |
<<<<< =y |
cupboard o= |
desk_legs ¢
desks ¢
door =y |
¢
ey |
=]
ecd
ecO
efO
¢
monitors ey |
window_frame =y

M universitat
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https://maps.app.goo.gl/tTSLDgKHeKrPP16Y7

Reference Office

Geometry

5.55m x 4.86 m x 2.69 m sidelit office with two
windows (2.34 mx 1.66 mand 1.39m x 1.66 m)

3D model (3dm file)

Facade orientation: West (270.8°)

Shading lines: far and near shading specified as i
elevation angle per azimuth angle (txt file) g
=

B universitat
= innsbruck

David Geisler-Moroder | 24th Intl. Radiance Workshop 2026 | Seattle, WA
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Reference Office

Door White 85.66% | 85.57% 81.73% T?O_ofﬁce_door.csv
(doaor)
Materials
— most opague materials measured with a Desks Wood | 65.56% | 64.08% | 5385%
handheld spectrometer (Gretag MacBeth (desks)

Spectrolino) in the Living Lab office

— spectral data for “Facade” and “Exterior

)

ground” selected from the Spectral Materials Desklegs | Aluminum | 30.76% | 30.78% | 30.62%
Database! (desk_legs)

— transparent materials generated using LBNL's
Optics? software based on spectral data from

i 0, 0, 0, -
t h e | G D B3 Chairs Black 2.60% 2.60% 2.67% T?L'?__ofﬁce_chalrs.csv

(chairs)

1. https://spectraldb.com/
2. https://windows.lbl.gov/optics-downloads
3. https://windows.lbl.gov/igdb-downloads " T emeoniond

M universitat
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https://spectraldb.com/
https://windows.lbl.gov/optics-downloads
https://windows.lbl.gov/igdb-downloads

@& LEDWIG

MEHR ALS LICHT

Refe re n Ce Offi Ce 402 DLM-RV+ LBB 2T16-35E LV POS. 110406M / EVG DIM DALI

Luminaires

LIDC modeled from datasheet

— spectral data for 840 fluorescent lamp

i 2122-0011ct (= e |
Parameters Equipment C-Plane: lagram

1.0
0.9
0.8 - - '

<
0.5

: Nasy

0.0 - T T
380 430 480 530 580 630 680 730 780

Wavelength (nm) o

SPD

2
3
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Shading Layer Library List Shade Material

T D& 40021 Thickness:  0.B00 mm
Optics 5
1D #: 23020 e Mame:; Slat Metal_Bauinggeb
Mew X . Mew  Doacs white colored olet roer|
Hame:  Lamelle_Bauinggeb_+00 Fraduct Name; Opacus whits colored slat mater
Cony Product Mame: Copy Manutfacturer.  Generic
Ll
Delet
Delste M anufacturer: =
Type: Wenetianh blind, horizontal & Conductivity: 180000 w//m-K
. ] Solar
Material: 40021 Slat Metal_Bavinggeh ~ Trans, Front [Teolk 0000

Trans, Back (Tsol2: 0000

Reflect. Fiont (Rsoll}: 0,760

Permeatiliyy Factor 0.980 Update [G0B Reflect, Back [Rsol2: 0,780
Visidle

Trans, Fiont (Tvisk 0,000

)
)

. o ﬁ
Window system otnis Bonatiwis

—  Closed cavity windows (internal triple pane ® e -
thermal insulation glazing, venetian blinds in s e . —
the cavity; external single-pane glass) - (30 e L.
— Modeled in WINDOW
Visible Transmission Front
— Assumed spectrally neutral (p, = 0.7) T — 9 IS b

—  Data provided for glazing only and
combination in 5° tilt angle steps

— 2D-SHGC (angular data: SHGC, t and a per layer)
— BSDF (XML)
- CSV (plain BSDF data)

N

9@9%
.

y
Aty

Nl e A8
o 5

oo
5
i
[i})
[F ]2

S

LR

i
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Reference Office

Control

— Shading:
if global vertical irradiance > 120 W/m2, blinds are fully
lowered in almost closed position (75° tilt angle; both
windows simultaneously)

—  Electric lighting:
daylight dependent control (combined PIR occupancy and
look-down brightness sensor centered on ceiling), light is
dimmed to an average of 500 lux at the two workplaces as
well as the side table (third desk), maintenance factor 0.8

— Manual intervention:
possible via a button next to the door for both the
shading system (up/down and tilting) as well as the
luminaires (on/off, dimming), but not included in the
specification of the reference office setup

M universitat
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Reference Factory Hall

Building

Geometry

IIIIIIIIIIII

Location: Stuttgart, Germany ITEN S TN T

28.00

Climate: DEU_Stuttgart.107380 IWEC.epw

8.00

28mx28mx5m

3D model (3dm file)
Rooflight orientation: North
No external shading

M universitat

N nSerCk David Geisler-Moroder | 24th Intl. Radiance Workshop 2026 | Seattle, WA Page 16



Reference Factory Hall

Materials

— Color neutral opague materials matching the
specified reflectances selected from the
Spectral Materials Database?

— transparent materials generated using LBNL's
Optics? software based on spectral data
from the IGDB?

1. https://spectraldb.com/
2. https://windows.lbl.gov/optics-downloads
3. https://windows.lbl.gov/igdb-downloads

Geometry Color V(a) M(2) Spectral data

{layer name) reflectance | reflectance

Walls MNeutral, 45.83% 46.30% 00552 spectral.csv / 00552 spectral scicsv
50% "°

(factory walls)

Ceiling MNeutral, 72.33% 69.03% 00995 spectral.csv / 00995 spectral scicsv
70% -

(factory ceiling) o

i

Floor Neutral, 20.06% 19.10% 00002 spectral.csv / 00002 spectral sci.csv

20% e

(factory floor)

M universitat
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https://spectraldb.com/
https://windows.lbl.gov/optics-downloads
https://windows.lbl.gov/igdb-downloads

CRAFT Il performance M L ZUMTOBEL
CR2 M10k-840 PM WB LDO WH 42188062

R f F t H | | LED high-bay luminaire
e e re n C e a C O ry a LED high-bay luminaire Luminaire input power: 53.9 W, including LED converter, Slave luminaire for DALI control (DALI only),

housing made of extra-robust, deep-drawn sheet steel, powder coated in colour white. Cover of clear polymethyl methacrylate (PM)
with high breaking strength and optimised stress crack resistance, especially resistant to cils, alkalis, ammonia and UV radiation.
Chromaticity telerance (initial MacAdam): 2. Luminaire luminous flux: 9800 Im, Luminaire efficacy: 162 Im/W Colour rendering Ra >
80, colour temperature 4000 K. glare-free lighting: UGR < 22 (EN 12464:2011). Sealed optical lens system. Lenses with diagonal
dome structure for maximum efficiency Luminaire with symmetric wide light distribution (wide beam). Pre-assembled 2m long 5x 1
mm?* connection cable for very high continuous temperatures (halogen-free, flame-retardant). Vibration resistant (EN 60598-
1:2015/IEC 60598-1:2017 Ed. 8.1). LED nsk group RGO (IEC/EN 6247 1), luminaire wired with halogen-free leads, silicone-free. Note:
please contact your consultant if you are planning to use in ambient atmospheres with chemical loads, high or condensed air humidity
or large temperature fluctuations. Protection class: SC1; degree of protection: IP66; ambient temperature: -10°C to +65°C;
Dimensions: 540 x 470 x 77 mm. Weight: 4.9 kg.

Luminaires

— CEN/TR 15193-2 specifies daylight s
dependent dimmable LED luminaire | '

— Typical high-bay luminaire selected from
online catalogue

Z5_CR2_F_CRAFT2_performance_M_WH.jpg Z5_CR2_M_CRAFT2_performance_M.wmi

—  Spectrum of typical LED lamp with 4000 K S -

Parsmetzes Equipment C-Flanes Polor Disgrom

and Ra 85 (CIE LED lamp 03)

1.0
0.9
0.8

0.7

0.6
0.5
0.4

SPD

0.3
0.2
0.1

0.0 +
380 430 480 530 580

Wavelength (nm) o P

M universitat
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Reference Factory Hall

Rooflight

— Double pane insulation glazing with
additional third diffusing pane on the

exterior

—  Modeled in WINDOW

— diffusing pane adapted from CGDB entry ID
31002 and defined as diffusing material with
assumed spectrally neutral behavior

—  Provided data:

—  BSDF (XML)

— CSV (plain BSDF data)

Shade Material
ID#: 51010 Thickness:  6.000 mm

Mame: Diffusing shade material 60

Product Mame: Example

Manufacturer:  Generic

Conductivity 0,900  wWim¥

Solar

Trans, Front 0.600

Trans, Back (Tsol2): 0,500
Reflect., Front (Rsol1): 0,200
Reflect., Back (Rsol2): 0,200

Visible
Trans, Front {Tvis): 0,600
Trans, Badk (Tvis2): 0,600
Reflect., Front (Rvis1): 0,200
Reflect., Back (Rvis2Z):  0.200
IR
Trans (Tir):  0.000
Emis., Front (Emis 1) ﬂ
Emis., Back (Emis2)  0.840
Color:[ ]
B ron-specular

Spectral data

B universitat
™ innsbruck
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Reference Factory Hall

Control

—  Shading:

none (rooflight has no dynamic parts)

—  Electric lighting:
daylight dependent control (look-down brightness
sensor located between rooflight bands),
maintained illuminance is 500 lux, maintenance

factor 0.8

—  Working hours:
8 am to 5 pm, Monday through Friday, with no
shut down for holidays

M universitat
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Reporting of Simulation Results

Results for reference case “office™:

Metric Reference case Context ARCDE
Daylight Factor DF min 1.11% 0.12%
(CIE overcast sky) DF mx 9.99% 8.88%
DF avg 5.55% 4449%
% area with 33.3% 22.2%
Template for reporting of simulations atleast 2% DF
Daylight metrics sDAssm; 77.7% 33.3%
based on annual ASEynug250m 11.1% 2.22%
General el
% area with 77.7% 55.5%
at least 50% UDlgo 3000
— Author Focpomemegforview 1 | 4447 111%
Foep-040eceed for view 2 3.33% 2.22%
Circadian lighting mEDI 2222 Ix 33331
— Software / hardware
Electric lighting Annual electricity use 111.1 kWh/yr 222.2 kWh/yr
Frr Alartris chtine
Comments S Context ABCDE 2345h
11.1 kWh /yr
- ReS u |tS e ™ (air-air heat pump)
‘ T B 1000 N ) — (no cooling)
‘ : -:: 1000 44.4 kKWh _."'I yr
— Daylight = : 3
75.0 50
. . . 00 uz — (no cooling)
— Electric lighting ” -
u ) 550 52
— Circadian lighting X e
- HVAC e | ect rl C |ty / ene rgy use Spatial distribution of Daylight Autonomy (DA [%]) for Spatial distribution of Daylight Autonomy (DA [%]) for
the reference office (window is on the left side, West) the office in context ABCDE (window is on the top,
North)
N nSerCk David Geisler-Moroder | 24th Intl. Radiance Workshop 2026 | Seattle, WA Page 21



Example Results Vg GiEmER

25 years

Radiance

uDI(%)
92.4

850
B0.0
750
700
650
60.0
55.0

50.0

46.6 / Cluster 3 i | Cluster 4
|

DALEC

Building Energy under Control

perr— 0

B universitat
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Reference Rooms

Full report

— Reference Office
— Reference Hall

— Template for Reporting Results

IEA SHC Task 70 Publications:
https://task70.iea-shc.org/publications

Reference rooms for simulating
low carbon, high comfort

integrated lighting solutions

T70.C.4.2 - A Technical
Report of Subtask C

Lo

IEA SHC TASK 70 | EBC Annex 90: LOW CARBON, HIGH COMFORT

Technology Collaboration Programme

M universitat
™ innsbruck
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Dataset

Published May 22, 2026 | Version v2 m
Reference Model Dataset Reference Models for Spectral Lighting and Daylight Simulations

Geisler-Moroder, David (Project leader)' (®); Maskarenj, Marshal? (3: Ward, Gregory® ®; Wang, Taoning* (;

Reference Models for Spectral Lighting and Daylight e s et st s sponi
S i m u I a ti O n S ( O ri g i n a | Ve rS i O n Of d ata S et u p I O a d e d to The dataset comprises two spectral lighting simulation reference models — one office and one factory hall — designed to support full-spectral daylight and electric lighting

simulations and facilitate evaluation of non-visual lighting effects. It includes CAD geometry of the scenes modelled in Rhino, comprehensive spectral material and light source

data, window system BSDF data and weather data files. Further, it includes example implementations of the scenes in the two software tools Radiance and OWL to enable

b e refe re n Ce d by d ata p a p e r. ) . Ze n O d O . reproducible workflows and support adoption in other software platforms.
h tt p S ://d O i . O rg/ 1 O . 5 2 8 1/Ze n O d O . 1 8 8 3 6 1 7 6 gtlfi:j:::;%ﬁit::s;;:::ji,nl\l.J'IT:\lu'::,d(:, Wang, T, Lee, E. S., & Altomonte, S. (2026). Dataset describing two reference models for full-spectral lighting and daylight

simulations tegether with implementations for two software systems. Data in Brief, 67, Article 112922, https://doi.org/10.1016/.dib. 2026112922

Data in Brief 67 (2026) 112022

Data ArtiCIe = Contents lists available at ScianceDiract
Dataset describing two reference models for full- = Data in Brif I

-

spectral lighting and daylight simulations together I

with implementations for two software systems. ga;;:;;‘;esmbmg o reference models for

G for

Data in Brief, 67, 112922. fulspectal lghting and daylght simulaons (=5
https://doi.org/10.1016/}.dib.2026.112922 software systems

David Geisler-Moroder®#, Marshal Maskarenj®, Greg Ward<,
Taoning Wang?®, Eleanor S. Leed, Sergio Altomonte®

3 Unit of Energy Efficient Building. University of Innsbruck, Technikerstrasse 13 6020 fnnsbruce, Austria
® UL ouvuin, Université catholique de Louvain, Architecture et Climat, Louvain Research hstitute for Landscape.
Architecture, Buit Environment, Flace du Levant 1 1348 Lowvain-lo-Neuve, Belgium

“ Anyhere Software, 950 Creston Road, Berkeley, CA 94708, USA

° Energy Technologies Area. Lawrence Berkeley Notional Labaratory (LENL 1 Cyclotron Road. Berkeley. CA 94720
uUsa

M universitat
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https://doi.org/10.5281/zenodo.18836176
https://doi.org/10.1016/j.dib.2026.112922

Models

Reference Model Dataset

https://doi.org/10.5281/zen0d0.18836176

Example: Office
- README.md

M universitat
™ innsbruck

David Geisler-Moroder | 24th Intl. Radiance Workshop 2026 | Seattle, WA

Repository: T70_Office

Overview

This directory contains the model data for the reference room "Office”, including geometry, photometric properties,
spectral measurements, weather data, and window/BSDF configurations used for simulation and analysis.

Directory Structure

T76_0ffice/

b— geometry/
b— luminaire/
b— spectra/

b— weatherdata/
L window/

— BsDF/

=/

File Inventory & Descriptions

T70 Office/
File Type  Description
README.md .md This file

T70_Office/geometry/

Contains 3D model geometry and environmental obstruction data.

File Type

t78_reference_office_lab518.3dm 3dm

3D geometry of the reference room “Office” modelled in Rhino

Page 25
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Table 1

Presentation of the files describing the model data for the reference room “Office”.

Folder File(s) Description
Tr0_Officef - Contains 5 subfolders
Jmeometry| t70_reference_office_lab518.3dm 3D geometry of the reference room “Office™ modelled in Rhino.
O e S lab518_shading lines.txt Shading lines describing the near horizon, far horizon and total
(both combined) outdoor obstructions surrounding the
building.
JIuminairef 2722-001_98W Ide Luminous intensity distribution of the luminaires in the
Eulumdat (LDT) file format.
R f M d | D Jspectra/ 00027 _spectral.csv Spectral reflectance data for the exterior fagade cladding;
e e re nce O e ataset 00027 _spectral_sci.csv *_scicsv only incledes the spectrum with specular component
. incleded; retrieved from [11]
https-//dOI Org/lo 5281/Zenodo 18836176 00769_spectral.csy Spectral reflectance data for the exterior ground; *_sci.csv only
. . . . 00769 _spectral_sci.csw inchedes the spectrum with specular component included;
retrieved from |[11]).
Baulng 518 Window.usr Spectral data for the window system without blinds defined
Baulng 518_Window_t_vis.csv and calculated in the OPTICS software.
Fluorescent_840.cav Spectral power distribution for a typical fluorescent 840 lamp
used in the luminaire in the office.
InterPane_Float_Gmm.usr Spectral data for the interior glass wall defined and calculated
Exa m p | e . Offi Ce InterPane_Float_6mm_t_vis.csv  in OPTICS the software.
. T _office_ceiling.csv Spectral reflectance data for the acoustic ceiling; measured.
T70_office_chairs.csw Spectral reflectance data for the office chairs; measured.
; T70_office_couch.csw Spectral reflectance data for the couch; measured.
9 FI /es T70_office_cupboard.csv Spectral reflectance data for the cupboard; measured.
T70_office_desk.csv Spectral reflectance data for the desks; measured.
T _office_desk_legs.csv Spectral reflectance data for the office desk legs; measured.
T70_office_door.csv Spectral reflectance data for the door; measured.
T70_office_floor.csv Spectral reflectance data for the floor: measured.
T _office_frame.csv Spectral reflectance data for the window frames; measured.
T70_office_monitors.csw Spectral reflectance data for the monitors; measured.
T _office_walls.csv Spectral reflectance data for the walls; measured.
Jweatherdata/ Dowrnload_EnergyPlus_ AUT_ Download link for EFW weather data for location Innsbrock.
Innsbruck.eper.url
Jwrimdow | Baulng_Fensteraufbaw.txt Cutput of WINDOW software describing the setup of the
windmw system in the office space for the blind setting +00.
JwindowCSV)  Bauing ILM_Lamelle X00(. csv B5DF data for the office window system without blinds (300()
in C5¥ format. The file contains & data blocks: SolarfVisible,
Transmission/Reflection. Front/Back in all combinations. Each
data block is in Klems resolution. At the end integral values
are included for information, e.g.. total transmission visible
(Twvis) or solar (Tsol).
Bauing_ILM_Lamelle_-+00.cav BSDF data in C5V format for the office windmw system with
blinds in horizontal position, ie., 0 degree slat angle (+00).
Bauing ILM_Lamelle_+77.csv BSDF data in C5V format for the office window system with
blinds in oubward tilted positions in 5 degree steps, ie. +77
Stands for +05 to +85 degrees slat angle.
Bauing_ILM_Lamelle_-77.cav BSDF data in C5V format for the office windmw system with
blinds in imward tilted positions in 5 degree steps, ie., -77
Stands for —05 to —85 degrees slat angle.
Jwindow(BSDF  Bauing |LM_Lamelle_330{xmi BSDF data for the office window system withour blinds in XML

M universitat
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Bauing_ILM_Lamelle_+00xml

Bauing ILM_Lamelle_+77 xml

Bauing ILM_Lamelle_-77.xml

format to be directly used in simulation software. The file
contains the same 8 data blocks as the C5V file.

BSDF data in XML format for the office window system with
blinds in horizontal position.

BSDF data in XML format for the office windmw system with
blinds in oubtward tilted positions in 5 degree steps (+05 to
+85).

BSDF data in XML format for the office window system with
blinds in imarard tilted positions in 5 degree steps (—05 to
—B5).
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Reference Implementations

7

Hii ;
Cluster 3 ﬁ Cluster 4
I l

RADSITE | radiance-online.on
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Radiance Implementation

Reference Model Dataset
https://doi.org/10.5281/zen0d0.18836176

- README.md

Repository: Implementation_Radiance

Overview

This directory contains the files and data structure in the folder Implementation_Radiance describing

+ the implementation of the hall reference model in Radiance,
+ the implementation of the hall reference model in Radiance, including results,
+ the implementation of the office reference model in Radiance, and

+ the implementation of the office reference model in Radiance, including resulis.

It contains all scripts, geometry, materials, sensor definitions, spectral data, and weather inputs required to
run a hyperspectral Radiance simulation of the reference rooms "Office” and "Hall".

The file inventory and descriptions are given in the single README files within each directory.

Directory Structure

Implementation Radiance/

— hall

I— hall_with_results

I— office

L office with_results

M universitat
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Repository: office
Radiance Implementation Overview

This directory contains the files and data structure in the folder Implementation_Radiance/office/

Refe rence Model Dataset describing the implementation of the office reference model in Radiance.
httpS //d O| 0 rg/lo . 5 28 1/Ze N Od 0. 1883 6 176 It contains all scripts, geometry, materials, sensor definitions, spectral data, and weather inputs required to

run a hyperspectral Radiance simulaticn of the reference room "Office".

The workflow is organized into modular simulation steps executed via shell scripts.

Example: Office
- README.md

Directory Structure

office/

b— materials/
— misc/

b— objects/
— pts/

— sources/

b— spectra/
b— weatherdata/

L window/
L— BsDF/

File Inventory & Descriptions

office/

File Type Description

Shell script to run the overall Radiance simulation for the office

_office_step®@ all.sh sh

model. This script subsequently calls all scripts _office_step®.sh

. u n ive rSitét _office_step*®.sh sh Separate shell scripts for the single calculation steps 01 to 20

N nSerCk David Geisler-Moroder | 24th | Radiance scene description for daylight calculations including the Page 29



https://doi.org/10.5281/zenodo.18836176

Table @
Presentation of the files and data structure in the folder mplementation_Rodiance/office describing the implementation

Radiance Implementation o e i rtence ol Rodonce

File | directory Diescription

_office_step00_all.sh Shell script to run the overall Radiance simulation for the office model. This script
subsequently calls all scripts _office_step® sh.

Refe rence MOdel Dataset _office_step® sh Separate shell scripts for the single calculation steps 01 to 200

. base_model.rad Radiance scene description for daylight caloulations including the material
httpS //d Ol. Org/lo 528 l/Zen Odo 18836 176 definition and the scene cbjects, with luminaires switched of f, and without

window glazing.

base_model_night.rad Radiance scene description for electric lighting calculations including the material
definition and the scene objects, with luminaires switched on, and with windoe
glazing.

. materials/ Folder containing file materials.mat.
Exa m p | e: Ofﬁ ce Jmaterials. mat Spectral Radiance material definition for the objects in the scene.
miisg Folder containing file glare fmt.
. Jelare fmi String format definition of evalglore result sutput.
9 F//es ohjects] Folder containing scene objects in Radiance format * rod.

Jeeiling.rad Geometry definition of office room ceiling

Jeeiling_tiles.rad Geometry definition of office room ceiling tiles.

Jchairs.rad Geometry definition of chairs in office room.

Joouchorad Geometry definition of couch in office room,

Joupboard.rad Geometry definition of cupboard in office room.

Jdesksrad Geometry definition of desks in office room.

Jdesk_legs.rad Geometry definition of desk legs in office room.

Jdoorrad Geometry definition of office room door.

Jfacaderad Geometry definition of office room facade.

Jfloorrad Geometry definition of office room floor.

Jelazing.rad Geometry definition of office room glazing (windowr).

Jeround.rad Geometry definition of exterior groumnd.

Jinterior_wallrad Geometry definition of interior walls of office room.

Jinterior_wall_bglass.rad Geometry definition of interior walls of office room.

Jinterior_wall_glassrad Geometry definition of interior glass wall of office room.

Jmonitors.rad Geometry definition of interior glass wall of office room, modified with material
description to block interior interreflections,

Jwindow_frames.rad Geometry definition of windmw frames in office room.

pis/ Folder containing sensor points definition files *.pis.

Joeil_sensor.pts Sensor file describing a look-down sensor mounted centrally on the ceiling.

Jfacade_sensorpts Sensor file describing a vertical sensor mounted at the fagade outside the windoe.

Jworkplane. pts Sensor file describing 441 (21 = 21) sensor points on workplane height of 075
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sources/ Folder containing data for the recessed luminaires in the office model and a sky

Radiance Implementation s e

JZF22-001_983W dat Radiance luminous intensity distribution data file.
JZFA2-001_98Wlies Luminaire 1ES *.ies photometric data fle.
JEF22-001 _DEW Idt Luminaire Eulumdat *Idt photometric data file.
JITI2-001_98W _off.rad Radiance description of luminaire, switched off.

httpS//dOlOFQ/lOSZSl/ZeﬂOdO18836176 Jsky_rd rad Sky description in Radiance format using Reinhart -m 4 subdivision.

spectra) Folder containing spectral data for window glazing and lamp, as well as CIE colour
matching functions.
JBaulng 518 Window_t vis.csw  Spectral transmittance data for the window glazing.

JOIE _xyz_1931_2degcsv CIE 1931 colour-matching functions, 2 degree cbserver.
JFuorescent_840.csv Spectral power distribution of fluorescent 840 lamp as used in the office luminaire.
. H JInterPane_Float_&mm_ Spectral transmittance data for the interior glass wall.

Example: Office L visor

wieatherdata/ Folder containing reference weather data.
F/ J Download_EnergyPlus AUT_ Download link for Energy Plus weather data file for location Innsbruck, Austria.

nnsbruckgart.epw.ur

> Fi es Innsbruckga !
windows| Folder containing BSDF files and Radiance window description.
Jwindow_kf.rad Geometry definition of office room glazing [window), modified with glow material

description to act as emitter.

(continued on next page)

Table O [continued)

File | directory Description

window/BSDE Subfolder containing BSDF data.

JBSDFBawing [LM_ BSDF data file in Klems resolution for the office window system with blinds in
Lamelle_+752xxml closed position (slat tilt angle 757 to the exterior).

JBSDFBauing [LM_ BSDF data file in Klems resolution for the office window system without blinds
Lameelle 300 xmil [shading system retracted].
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Radiance Implementation

Reference Model Dataset
https://doi.org/10.5281/72en0d0.18836176

Example: Office

Run simulation:
1. Download EPW files
2. Run_office step00 all.sh

>> calls all scripts _office step*.sh
running through all calculation steps.
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Radiance Implementation: Office

Step 1a: Normalize spectra to V(lambda)

to be used as multiplier.

Step 1b: Multiply spectrum against BSDF files
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Radiance Implementation: Office

Step 2a: Generate EPW file with only hours 8 to 18

Step 2b: Generate spectral sky matrix

CIED6&5

Step 2c: Generate spectral matrix, sun only
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Radiance Implementation: Office

Compute daylight contribution matrix D
from window to sky.

Compute daylight hours matrix and blinds-up,
blinds-down matrices.

4b: Calculate sun hours matrix and combined rmtxop
matrix with BSDF.
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Radiance Implementation: Office

Compute view matrices for views from sitting
positions.

Calculate view matrix V for illuminance on room-
wide workplane.

Calculate direct-only view matrix V for
illuminance on workplane.

b I 2 2 2 2 2 2 PPeT
s L.

5 » | L a a » \
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Radiance Implementation: Office

Setting w/ blinds (a) and noblinds (b):
Calculate annual illuminance on workplane for daylight
time 8-18 and compute metrics sDA and UDI.

Setting w/ blinds (a) and noblinds (b):
Calculate annual illuminance from sun only on
workplane for daylight time 8-18 and compute ASE.

rmtxop
rcollate
rcomb

rcalc

getinfo
total
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Radiance Implementation: Office

Run annual simulation timesteps for views to r‘ e e e T r1
generate images needed for glare evaluation. E‘EEEE‘M
HEEEEEEEERER
WISl | =

A |
“EEEEEEEEEX
~EEEEEEEERE
. = (o i
& EEEEEEEEER
B ame (57).jpg frame (58).jpg fi (59).j fi (60).j 1), fi (62).j " frame (64).jpg frame (65)jpg %

Run evalglare on the frames. B‘ESEEEE‘E

Derive the fraction of daylight
hours w/ DGP>0.4

evalglare

rcalc
total
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Radiance Implementation: Office
Compute spectral night-time views from oconv
view points (example seat 2) and evaluate mEDI rxpiece

Compute mEDI: vertical melanopic lux

divided by equivalence factor for daylight.
rcomb

getinfo

total
rcalc

Convert hyperspectral image to

HDR and TIF image.
ra_xyze
ra_tiff

B universitat

INNS b ru Ck David Geisler-Moroder | 24th Intl. Radiance Workshop 2026 | Seattle, WA Page 39




Radiance Implementation: Office

Compute workplane illuminance rtrace
from electric lights only.

Compute centrally-located ceiling sensor
illuminance from electric lights only. rtrace

Get average workplane illuminance

corresponding to the same condition with electric getinfo
lighting at 100%. total
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Radiance Implementation: Office

Compute daylight (Klems direction)
contributions at ceiling sensor (vector).

Compute the energy use, using linear
assumption (i.e., perfect dimming efficacy).

Compute coefficient vector for exterior,
facade-mounted sensor.
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Radiance Implementation: Office

Compute annual exterior vertical irradiance on rmtxop
facade-mounted sensor and control setting based on getinfo
120W/m?2 threshold. rcalc

Compute controlled electric lighting: operating
hours annual energy [kWh / a].
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Access to reports and reference model dataset

Published May 22, 2026 | Version v2 =3 =3

I EA SHC TaSk 70 / E BC An neX 90 PrOJeCt We bSite <I}?e‘fe;‘rence Mo«;ef:or S.F:seaitral Lléhtlngrd:ngd DayIlgghTt Slgmulatlons

Show sfistons

Further, it includes example implementations of the

software platforms

https://task70.iea-shc.org/ sm

SOLAR HEATING & COOLING PROGRAMME
INTERNATIONAL ENERGY AGENCY

S., & Altomonte, S. (2026). Dataset describi
ystems. Data in Brief, 67, Article 112922 hitps /1

0 reference models for fullspectral lighting and daylight
rg/10.10161] dib 2026 112922

Reports and Publications

https://task70.iea-shc.org/publications e
Publications Data in Brict =
journal homepage: www.elsevier.com/locatadib 1
Refe re nce MOdeI Data Set ][:,)a;::eh:edescribing two reference models for )

full-spectral lighting and daylight simulations [%==

Geisler-Moroder, D., Maskarenj, M., Ward, G., Wang, T., Lee, E. S., & Altomonte, S. (2026). sofware systems oo e

David Geisler-Moroder*#, Marshal Maskarenj®, Greg Ward<,

Reference Models for Spectral Lighting and Daylight Simulations (Original version of dataset Toning Wang’.Geaor . e e Alament

=Unit of Energy Eficient Buiding Universiy of Insbruck. Technikerstmasse 13 6020 Innsbruck, Austria
. Arch

uploaded to be referenced by data paper.). Zenodo. https://doi.org/10.5281/7en0d0.18836176  Fremimsmem e

ARTICLE INFO AESTRACT

A dataset of two spectral lighting simulation reference mod-
els — cne office and one factory hall — s presented. It 2ims
to demonstrate and support full-spectral dayhgm and electric
lighting simulatior non-visual ef.
fects of light. The e ot
prehensive spectral m. da
dow system BSDF data. Dumple |mu|ememauum in the two
software tools, Radiance and OWL. enable reproducible work-
flows and support adeption in ether software. The dataset s
openly available on Zenodo.

The office model reproduces Room 518 at the University of
Innsbruck, including a west-facing fagade and interior fur-
nishings. The factory hall model follows the proposed geom-
e T

Data Article
Geisler-Moroder, D., Maskarenj, M., Ward, G., Wang, T., Lee, E. S., & Altomonte, S. (2026).
Dataset describing two reference models for full-spectral lighting and daylight simulations

together with implementations for two software systems. Data in Brief, 67, 112922.
https://doi.org/10.1016/j.dib.2026.112922
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