
IEA SHC Task 50: “Advanced Lighting Solutions for Retrofitting  Buildings“

Daylighting and Electric Lighting
Solutions - Highlights and results

Martine Knoop | IEA SHC Task 50 Subtask B Leader | Technische Universität Berlin

Copyright pictures 1 - 4



IEA SHC Task 50: “Advanced Lighting Solutions for Retrofitting  Buildings“

Page 2

Searching for adequate retrofit solutions –
how to rate and compare lighting technologies

• Simple retrofits are widely accepted

• Promote state-of-the-art approaches –

daylight and electric lighting 

• possibly higher cost 

• (further) reduction of energy consumption

• improving lighting quality 

• Aim: Support decision process 
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Retrofit Solutions
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Retrofit Solutions
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Retrofit Solutions
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Catalogue of Criteria
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Electric Lighting 

• Energy savings potential

• Efficacy of component

• Directionality 

emitting angle / luminous flux reduction

• Power factor

• Dimmable

Example: 
Criteria for Energy Efficiency

Daylighting

• Energy savings potential

• Light guiding into depth of the room

• Primarily using diffuse skylight

• Primarily using direct sunlight



IEA SHC Task 50: “Advanced Lighting Solutions for Retrofitting  Buildings“

Page 10http://task50.iea-shc.org/data/sites/1/publications/Technical%20Report_T50_B1_final.pdf



IEA SHC Task 50: “Advanced Lighting Solutions for Retrofitting  Buildings“

Page 11

Comparison to baseline
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Comparison to baseline
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a clear double pane window 
simple moveable venetian blinds 

• a clear view out 

• glare protection from direct sunlight

• privacy at night

T8 Installation

• 60 lm/W

• Ra > 80

• Tcp = 3000 K

• not dimmable

• lifetime light source: 15 000 h

• LLMF: 0,89 bei 12000 h

room size: 9 x 6 x 3 m

reflectances : 0.7 (ceiling), 0.5 (walls), 
0.2 (floor)
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Produktevaluation in

• Technology Viewer –
Lighting Retrofit Adviser

• Source Book 
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Review in 2015, 
Report April 2016
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Summary of Technology Review

Economical retrofits to reduce energy consumption for electric lighting

• replacing a lamp or adding interior blinds, 

• a task - ambient lighting concept, 

• occupancy sensing, 

• personal control in daylit spaces, 

• daylight responsive lighting control through switching, 

• time scheduling, 

• wireless controls (occupancy and daylight responsive), and 

• replacing an magnetic ballast with an electronic ballast

Retrofits that additionally address non-economic or indirect economic benefits

• daylighting retrofit solutions, generally higher investment costs

• redesign of electric lighting installation and lighting controls
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Searching for adequate retrofit solutions –
how to rate and compare lighting technologies

The work conducted within IEA Task 50,  Subtask B allows to

• evaluate a large variety of systems

product families only,

• make a sensible, first, decision for 

a selection of lighting retrofit solutions.

Promote solutions that increase lighting quality, 

especially daylighting solutions
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Copyrights for pictures in this presentation:

1. (light source) anendel @morguefile - http://mrg.bz/03e70b

2. (magnifying glass) wintersixfour @morguefile - http://mrg.bz/f7b9f4

3. (sun spot) Penywise @morguefile - http://mrg.bz/OqkTW8 

4. (luminaire and thumb) Alvimann @morguefile - http://mrg.bz/xTaI8Y

5. (paint on wall) Romana Klee @flickr (CC BY-SA 2.0, cropped) - https://www.flickr.com/photos/nauright/12550874634/

6. (retrofit office old) - Bartenbach GmbH 

7. (wall retrofit) – Martine Knoop

8. (retrofit office new) – Bartenbach GmbH 

9. (window retrofit) – Peter Galvin @flickr (CC BY 2.0, unadapted) - https://www.flickr.com/photos/p_x_g/ 2938042955 

10. (led fluorescent retrofit) - Mcapdevila @wikipedia (CC-BY-SA-3.0, unadapted) –
https://en.wikipedia.org/wiki/LED_lamp#/ media/File:Fluo-45W_LED-17W.jpg 

11. (ballast retrofit) - Christine Rosalin, NAVFAC Pacific Public Affair @flickr (CC BY 2.0, cropped) -
https://www.flickr.com/photos/navfac/ 8594162546 

12.-13. (fluorescent retrofit old & new) – Claudia Amorim

14.-15. (occupancy sensor) - Gramophone Maryland @flickr (CC BY-NC-ND 2.0, unadapted) -
https://www.flickr.com/photos/gramophonemaryland/8287294863 

16.-18. (context sensitive lighting) – Fraunhofer Institut für Bauphysik

19. (blinds) - hotblack @morguefile - http://mrg.bz/096d89 

20. (fixed redirecting blinds) - Martine Knoop

21. (application of light tubes) – Peter Bartenbach

22. (louvres) – Stanislav Darula

23. (extendable exterior light shelf ) – Peter Bartenbach

24. (translucent skylight systems) - Barbara Matusiak

25. (retrofit lamps) – Philips Lighting

26. (luminaires) – Philips Lighting

27. (redesign lighting installation) – Bartenbach GmbH

28. (laser cut panel) – Technische Universität Berlin

29. (sunprotection film) - mzacha @morguefile - http://mrg.bz/c4e0fd 

30. (luminaires) – Philips Lighting

31. (luminaires) – Philips Lighting

32. (reduce partition height) – Bartenbach GmbH


