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IEA SHC Task 61 / EBC Annex 77
Integrated solutions for daylight and electric lighting

From component to user centered system efficiency

Operating Agent: J. de Boer, Germany

Subtask A Subtask B Subtask C Subtask D

B. Matusiak, Norway M. Fontoynont, D. Geisler-Moroder, N. Gentile, Sweden

User Perspective, Denmark Austria W. Osterhaus,

Requirements Integration and Design support for Denmark
optimization of practioners Lab and field study
daylight and electric

S (Tools, Standards, performance tracking
lighting

Guidelines)

Joint Working Evaluation method for integrated lighting solutions

Group
Virtual reality (VR) based Decision Guide




IEA SHC Task 61 / Annex 77

Subtask C: Design Support for Practitioners

Objective

Focus on the application of technical innovations in the field of integrated
lighting solutions in practitioners’ workflows. Bring findings onto the
desktops of designers by integration into widely used software tools,
standards and codes, and design guidelines.

C.1 Review of state of the art design workflows
C.2 Standardization of BSDF daylight system characterization
C.3 Spectral sky models for advanced daylight simulations

C.4 Hourly rating method for integrated solutions




Hourly Rating Method
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Integrated Daylight and Electric Lighting
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Formal ,Room Control Schematic” according to ISO 16484
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“Daylight Emulation”. Three-Phase-Method
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BSDF — Standardization
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BSDF — Standardization




o Vilble Transmission Front 1
Direct Hemispherical = 44,3%

Sensitivity Analysis

Blinds, 00deq tilt

CIE Sunny Sky
21 March, 10am
Innsbruck, Austria (47.3N / 11.4E)

Geometry Klems aBSDF Klems BSDF tt46 aBSDF tt46 BSDF
Ev 1490 Ix Ev 3340 Ix Ev 2650 Ix Ev 1530 Ix Ev 1530 Ix
DGP 0.26 DGP 0.59 DGP 0.35 DGP 0.26 DGP 0.26



BSDF — Discretization and data format

name

input resolution

output resolution

currently used by software

WINDOWG6
standard basis

IEA 21
Shirley-Chiu

Klems (145)

Tregenza (145)

variable (limitation
through data size)

Klems (145)

5deg full, i.e. 5°x5° (1297)

variable (limitation
through data size)

WINDOWY7, Relux, Radiance

Relux, Radiance, Dialux

Radiance

<7xml version="1.8" encoding=""UTF-8"7>

<WindowElement xmlns="http://windows.1bl.gov" xmlns:xsi="http://www.w3 . org/28681/5HLSchema-instance"

<WindowElementType>System</WindowElementType>

<0ptical>
<Layer>
<Material>
{Mame>DALEC_UL_ B8deg 1u2panes</Hame>
{Hanufacturer>Bartenbach<{/Manufacturer>
<Thickness unit="Heter">8.128</Thickness>
<DeviceType>Integral<{/DeviceType>
</Material>
<DataDefinition>
<IncidentDataStructure>Columns</IncidentDatasStructure>
<AngleBasis>
<AngleBasisHame>LBNL/Klems Full</AngleBasisName>
<AngleBasisBlock>
{Theta>B<{/Theta>
<nPhis>1</nPhis>
<{ThetaBounds>

<LowerTheta>8</LoverTheta>
<{UpperTheta>5</UpperTheta>
</ThetaBounds>
</AngleBasisBlock>
<AngleBasisBlock>
<Theta>108</Theta>
<nPhis>8</nPhis>
<{ThetaBounds>

{LowerTheta>5</LowerTheta>
<UpperTheta>15<{/UpperTheta>

</ThetaBounds>
</AngleBasisBlock>




Work in
progress...

Venetian blinds

Daylight Factor

Point-in-time illuminance for
overcast / sunny sky

Point-in-time glare metric for
overcast / sunny sky

Point-in-time rendering for
overcast / sunny sky

Annual illuminance metric

Annual glare metric

Raytracing
possibly mkillum
continuous sky model

Raytracing
continuous sky model

Raytracing
peak extraction
continuous sky model

Raytracing
peak extraction
continuous sky model

DC-method or 3-PM

5-PM
peak extraction

(@)
(b)

(@)
(b)

(@)
(b)

(@)
(b)

Geometry
Low-res BSDF

Geometry
Low-res BSDF

High-res BSDF
Low-res BSDF (with peak
extraction)

High-res BSDF
Low-res BSDF if peak
extraction

Low-res BSDF

Low-res BSDF and

(@)
(b)
(©)

Geometry or
High-res BSDF or
Low-res BSDF (only if PE)



Work in
progress...

The ,right” system data for

Transparent systems?

Woven shades

Venetian blinds

Specular blinds / grids

Micro-/Nano-structured systems
Prisms, LCPs

1 Clear / electrochromic glazing, films




Work in
progress...

Proposed new scope

extend ISO 10916 to an hourly based (annual)
estimation of the daylight supply in buildings

based on location and local climate data
include facades with and without shading systems

allow to model different daylighting control strategies
including linkage with electric lighting systems
(e.g. indoor occupation sensing)

appropriate interface with BACS formalism
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International Organization for Standardization
When the world agrees
All about 1SO

Standards Taking part Store Q

Standards catalogue Publications and products

#A  Store > Standards catalogue CS » 91 » 91.160 » 91.160.01 » 150 10916:2014

1SO 10916:2014 =i
Calculation of the impact of daylight utilization on the net and final energy demand for

lighting
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