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Lighting and Energy: Potentials in Retrofitting

Only small volume of new 40-50% of turnover of

building constructions facade and lighting industry
in retrofitting

75 % of appliances
outdated (older than 25 a)

nLi g hretrofitgcan save
significant amounts of
energy costeffectivelyo

LIGHT'SLABOUR'S LOST, Policies for Energy-efficient
Lighting, IEA, 2006
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Example |: Office (Research & Development Car Industry)

A Poor Daylight Utilization

>

Only central On / Off, average way

to light switch: 38 m

>

T8 (26 mm) Lamps

p>X

LEF h, 5 = 45%

p>X

Magnetic Ballasts
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Example |: Office (Research & Development Car Industry)

A Measured Q,=60 KWh/mz2a - e
(Germany: 156 kWh/m?a primary energy) oo 0T e v
165%
A Retrofit: Lightguiding blinds, state of E
the art FL- technology & lighting o Payback
controls

Time: 7a

50.000

A After Retrofit Q= 8 KWh/m?a R
(Germany: 20,8 kWh/m?2a primary energy) &
A Payback time: 7 a a5 Tu Y
200.000 //./
//

Time [a]
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Example II: Daylighting via Rooflights (retailstores and factories)

Q. p =65 KWh/m2a

Q. p =32 KWh/m2a

Savings by Daylight and Lighting control > 50 %

\

~ Fraunhofer
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Lighting and Energy: Major changes & chances in the market
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1W High-Power-LED
with CRI>75
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LED prices over time (Source Strategies unlimited)
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Objective

The objective is to accelerate retrofitting of daylighting and electric lighting
solutions in the non-domestic sector using cost - effective, best practice i
approaches, which can be used on a wide range of typical existing buildings.

This can be subdivided into the following specific objectives:

A

A

Develop a sound view of the lighting retrofit market.

Trigger discussion, initiate revision and enhancement of local and national regulations, certifications
and loan programs.

Increase robustness of daylighting and electric lighting retrofit approaches.

Increase understanding of lighting retrofit processes by providing adequate tools for different
stakeholders.

Demonstrate state of the art lighting retrofits.

Develop as a joint activity an electronic interactive source book.
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Benefits for target audiences

The envisaged main results will enable

A building owners (public and private sector) to benchmark and compare their buildings,
to get cost indications and hereby prepare and initiate retrofit decisions,

A authorities to initiate and / or improve regulations, incentive programs and certification
procedures based on for instance detailed data on the building stock with its typical
lighting configurations and related energy efficiency and monetary potentials,

A designers and consultants to get validated design solutions, to obtain energy
efficiency and economic design parameters, to employ appropriate technologies and to
benefit from tailored design tools,

A lighting and facade industry to adapt their products and services according to market
figures, identified market barriers and opportunities, developed retrofit strategies, and
evolving new technologies.
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Task Structure

IEA SHC Task 50

Advanced lighting solutions for
retrofitting buildings

Operating Agent: J. de Boer, DE

Subtask A Subtask B Subtask C Subtask D

M. Fontoynont, M. Knoop, DE J. Kaempf & M.-C. Dubois, SE
e B. Paule, CH

Daylighting

and Electric _

Methods Case
Market

and
Policies

Solutions Tools

Joint Working Group: “Lighting Retrofit Adviser”
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Subtask A: Market and Policies

[Coordination: M. Fontoynont, SBI, DK]

Objective: To understand, and model, the financial and energy impact associated to
retrofitting daylighting and electric lighting of buildings.

A.1l. Global economical models
A.2. Barriers and benefits
A.3. Building Energy regulation and certification

A.4. Proposal of action concerning value chain

165 T€

S R R ~ Payback
{ . \ ------- Time: 7a
Main Result
I Report:fi L i g hetrafitn g :
I market. Including policy | 175 T
: issues and proposals of | 175 1¢

\aCtIOI"IO 7
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Annual amortized cost of illumination delivered as a function of the lighting scenario

(units : 0/ MIm.hr per year) for various daylighting and electric lighting options
Source: Marc Fontoynont, Long term assessment of costs associated with lighting and
daylighting techniques Published in Light and Engineering, January 2008.



Subtask B: Daylighting and Electric Lighting Solution

[Coordination: M. Knoop, TUB, Ger]

Objective: To assess quality of existing and new solutions in the field of facade and
daylighting technology, artificial lighting and lighting controls. To identify and structure
existing and develop new lighting system technologies.

B.1. Definition - system characterization

B.2. Definition of (regional) baseline conditions

B.3. Review of state of the art technology and architectural solutions
B.4. New technical developments

B.5. Measurements of selected state of the art and new technologies

s T T EEEEEEEES N
B.6. Source book [ Main Result
I Source book: "Daylighting and
I electric lighting retrofit
I technologies. From low budget
I to new advanced retrofit
|

solutions"

-_—e e s .
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Subtask B: Daylighting and Electric Lighting Solutions
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