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What we have learned ? What we are still learning…

National Day Seminar, Netherlands, 15th June 2021

Dr. Jan de Boer, Fraunhofer Institute of Building Physics, Stuttgart, Germany
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„The World is shining. Unfortunatly.“

2 % Intensity increase of electric lighting

2% Increase of illuminated area

Each year since 2012

Quelle: Spiegel

15 % of global electricity consumption

5% of green house gas

Rebound effects (low priced, versatile SSL)
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Market Background

§ Electric Lighting:

§ High efficient LED Systems, LEDs > 70% of market volume (Europe) 

§ Digitalization of light

§ Facade

§ 1,3 Billion m² of new facades per year (equivalent of the area of the city of
London))

§ How this is done has huge impact on daylight supplyow

§ General Trend: From Component to System solutions
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Motivation

Open issues in the 

integration of day- and electric lighting
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Motivation

- User Perspective: Change in design and control parameters

- Facade control is a daylighting problem

- Complexity vs. efficiency in lighting controls

- Combine competencies: Market integration

- Codes / Regulations < - > Tools & Methods
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Objective of IEA SHC Task 61

Foster the integration of daylight and electric lighting solutions to 
the benefits of higher user satisfaction  and at the same time 

energy savings
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IEA Task / Annex Proposal Integrated solutions for daylight and electric lighting
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Lighting

Day-
lighting

High Integration
• User Centred Light …

…at high system efficiency
• Daylight as template for electric lighting 

(visual / non visual)
• Linked markets / industries: electric light & 

facade
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Task Structure (Duration 1/2018 – 6/2021)

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
B. Matusiak, Norway

User Perspective,  
Requirements

Subtask B
M. Fontoynont, 

Denmark
Integration and
optimization of

daylight and electric
lighting

Subtask C
D. Geisler-Moroder, 

Austria
Design support for

practioners
(Tools, Standards, 

Guidelines)

Subtask D
N. Gentile, Sweden

W.Osterhaus, Denmark
Lab and field study

performance tracking

Joint Working 
Group

Virtual reality (VR) based Decision Guide

Evaluation method for integrated lighting solutions
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Who is behind the activity?

About 35 Experts from 14 countries

Research

Industry
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Subtask A
User Perspective, Requirements
Coordination: Barbara Matusiak, NTNU, Norway

Consolidation of available knowledge on user-, activity- and time-depending visual and non-visual 
requirements including cultural and climatic dependencies. Set up use cases in specific applications, 
reflecting typical temporal changes in the usage of these interior spaces. Aggregation in so called 
personas as representations of the behaviour of a hypothesized group of users in the defined 
applications. 
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User perspective and requirements

More than 100 articles reviewed

28 criteria analysed Report Available
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User perspective and requirements

Project A.1 User Requirements

• …

Table 1. Application-related requirements for office work, 
based on the literature review, standards EN-17037 and 
EN-12464, and the requirements specification according 
to the EU H2020 research project “Repro-light”.
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IEA SHC Subtask A reports
A.1  User 
requirements
Finished
A.2  Use cases
In progress, to be 
finished in June 2021
A.3  Personas
In progress, to be 
finished in Summer

New activity: 
Visual environ-
ment in Home 
office

– online survey
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Preliminary Home office results Brazil: Students
LIGHTING CONDITION IN THE WHOLE HOME OFFICE ROOM NOW

Satisfaction with daylight? 

Very satisfiedNot at all Satisfied

Satisfaction with external view from window?

Very satisfiedNot at all Satisfied

Satisfaction with electrical lighting?

Very satisfiedNot at all Satisfied

Satisfaction with the general light level in the room?

Very satisfiedNot at all Satisfied

Less satisfaction with both day and electric light, view and general light level when compared with professionals (no 
exclusive room for home office can explain this?) 
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Subtask B
Integration and optimization of day- and electric lighting
Coordination: Marc Fontoynont, SBI, Denmark

Identify the promising technical solutions to offer optimal control of lighting and daylighting 
components, with respect to minimum use of lighting electricity, maximum satisfaction of users, 
most attractive user interface (users and facility managers)

Example of DC power architecture for lamps and sensors, with 
Bluetooth communication (Source: Luxendi).

 

Source: ZigBeeAlliance 
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Survey on opportunities and barriers in lighting controls
Report available 6/2021
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Review of lighting and 
daylight control systems

Report available 6/2021
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User Interfaces
- Categories: analog, digital, hybrid

- Components

- Trends

- Link to energy savings 

- Combined control of lighting and daylighting

- Consequence on possible occupant satisfaction

Report available 6/2021
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Subtask C 
Design Support for practitioners
Coordination: David Geisler-Moroder, Bartenbach, Austria

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. 
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Workflows and software for the design of integrated lighting 
solution

- Example Design projects

- Bartenbach Design office

- DIAL Corporate Building

- CABR NZEB Office Building

- Evaluation of design workflows  as 
applied in 6 different design companies

- Review of standardized workflows

- Comparison of 12 simulation software 
engines

Report Available



© Fraunhofer IBP

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

Façade Photometry: Standardization of BSDF daylight system 
requirements
- Whitepaper on BSDF data generation for 

daylighting systems as basis for 
standardization.

Which 

- angular resolution,

- characterization, and 

- generation method 

for which system and application.

- BSDF round robin test / quality check:
Measurements in 9 labs on  venetian 
blind system and fabric screen and 
comparison of datasets in simulation.

White Paper Available
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Spectral sky models

- For later inclusion of spectral characteristics  / 
colour of daylight in the design process and tools

- Data from different location (Berlin, Beijing, 
Singapore, Bratislava, …)

- Supplementation of the current sky models with 
spatial color temperature information.

Report available 6/2021
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Hourly based energy rating of integrated solutions
Report available Summer/2021
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Hourly based energy rating of integrated solutions

Standardization

- Matched to hourly approaches in 
other trades (building skin, HVAC) 

- Replacement for / addition to 
established annual methods

- ISO TC 274 “Light and Lighting”  
Extension of ISO 10916

- Emulation / BACS oriented structure

- Simple web based tool with GUI for 
testing and learning
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Hourly based energy rating of integrated solutions

DIALux Evo Integration 

- BSDF Façade modelling

- Integration of daylight calculation (“3-Phase 
method”)

- User journey: 

- “Energy Tachometer”, 

- “Guided tour” 

- with design advice

Source: IEA Task 50

Available 2021
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Hourly based energy rating of integrated solutions
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Subtask D
Lab and Field Study Performance Tracking
Coordination: Niko Gentile, Lund University, Sweden;

Werner Osterhaus, Aarhus University, Denmark

Demonstrate and assess typically applied concepts for integrated daylighting and electric lighting 
design by medium-term experiments in live-labs, supplemented by short-term investigations in 
controlled research laboratory environments, as well as performance tracking in “real” field studies. 
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Lab and Field Study Performance Tracking

Monitoring Protocol 
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Lab and Field Study Performance Tracking

24
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Lab and Field Study Performance Tracking
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Lab and Field Study Performance Tracking
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Lab and Field Study Performance Tracking
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Lab and Field Study Performance Tracking
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Lab and Field Study Performance Tracking

Lessons learned
- 24 case studies provided as factsheets for a wide audience
- Energy use is reduced by a factor a four compared to current installations (5 kWh/m2a vs 20 kWh/m2a for offices)

thanks to re-lamping, re-commissioning shading/lighting systems (including training and fine tuning), and controls
- Systems eliciting circadian response (dynamic dimming and color tuning) are very popular and appreciated by

users

- However, there is a risk of energy rebound associated with these systems
- They are designed for electric lighting conditions only (no daylighting integration!)
- They must deliver around 1500 lx on the horizontal to elicit some response at vertical eye position

- Low efficiency LED are often used (80 lm/W or so)
- View out is a determinant factor for appreciation; view out ≠ daylight > openings with different purposes are

proposed (e.g. top part for daylight, bottom section for view out)

- The occupant saves energy, not the system: training, education, fine tuning!
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Follow us: http://task61.iea-shc.org/ …and of course …

http://task61.iea-shc.org/
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…use light intelligently.

Alexander Lervik,
Designer,

Stockholm


