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Lighting and Energy: Potentials in Retrofitting

On_ly §mal| volume. of new 40-50% of turnover of
building constructions facade and lighting industry
in retrofitting

75 % of appliances
outdated (older than 25 a)

“‘3% retrofit rate

(estimation facade and lighting industry)

” =

“Lighting retrofits can save
significant amounts of
energy costeffectively”

LIGHT'SLABOUR'S LOST, Policies for Energy-efficient
Wikipedia,. Apfel3748 Lighting, IEA, 2006
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Task Structure

The objective is to accelerate retrofitting of daylighting and electric lighting
solutions in the non-domestic sector using cost - effective, best practice —
approaches, which can be used on a wide range of typical existing buildings.
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IEA SHC Task 50
Advanced lighting solutions for
retrofitting buildings
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[ Joint Working Group: “Lighting Retrofit Adviser” ]
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Subtask A: Market and Policies

[Coordination: M. Fontoynont, SBI, Denmark]

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

Regulations

/Negl“oraclborxb Gosiamen
. A(;::r::ﬂ? Decision Making __Concepts Consultans
. obal economical models e e S

Owners Installation

A.2 Barriers and benefits omair | 8 \ \

A.3 Building Energy regulation
and certification

contractors, ...)

250
A.4 Proposal of action concerning .
- e O 9.l sl S femr T
value chain 5.l 2
E 150
z
o 100 +
E e CM-Warm
== == = PC-Warm
50 1 e CM-Co0
= = = PC-Cool
0 + + t
2005 2010 2015 2020 2025
Year
Typology / best
solutions TCO of lighting Value Energy Function Human benefit Other
benefit benefit benefit benefit
1.| Offices €/m 2000 2 €/m2.yr less stress €/m
New blind €/mz(value) (lighting) Higher extra hours of
system and [ref] 4€/m24yr productivity comfortable
blind control €/m2 (cooling €/m2 work
Ambient task & lighting €/m?
lighting )
Task lighting
contrio
Daylight
harvesting
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Subtask B: Daylighting and Electric Lighting Solution:

[Coordination: M. Knoop, TU Berlin, Germany]

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

Lenwecnn PROJEKT
TAGESLICHTNUTZUNG IN GEBAUDEN 1V

B.1 Definition - system characterization

[ )
Home Projekt | Technologien |  Kontakt
B.2 Definition of (regional) baseline for T8/T5 lamps
.
o LED Retrofit for T8 / TS lamps
CO n Itl O n S . are applied to replace fluorescent lighting solutions, to reduce energy consumption and to increase lifetime of
the lighting solution. LED retrofit lamps have the size of the conventional light source and typically include a

ballast.

Performance of LED Retrofit for T8 / TS lamps

B.3 Review of state of the art tech-
nology and architectural solutions

The majority of LED Retrofit for T8 lamps are slightly more energy efficient (up to 105 Im/W) than the T8
fluorescent lamps. The required luminous flux is typically lower, as the beam angle of the light source is
smaller. Resulting, the lighting condition is mare efficient in illuminating horizontal planes, positively effecting
the energy consumption. In some cases, this can lead to a lower contribution to the vertical plane, which can
/| effect lighting quality (darker walls and ceiling).

~ ~, | The Iifetime of the retrofit lamps is typically langer (30 000 = 50 000 h), which will reduce the maintenance
costs.

vy efcincy E =
. Retrofit can be dene by 3 quick replacement of the Ismp. In most cases, the LED retrofit lamp includes 3
Maintenance & Costs | 3 M | | oot e baliast of the flucrescent lighting solution neads to be disconnected and the retrofit lsmp can be
ew technical developments S
. Lighting Quality B |

Most retrofit lamps have a calour rendering index above &0, additional information on the performance on red
tones can give more insight into the lamp performance.

aspects [ B | | .o of avcilabic LED retrofit lamps indicates that some praducts sil have an nsufficient luminous fux or

B.5 Measurements of selected state of J N | oot
the art and new technologies

Ease of use & retrofit

still missing
Medium reduction of energy consumption Power factor information, lumen depriciation, flicker details, dimm characteristics, glare due to small light
20 - 40%) sources

Link zur Fallstudie...
rendering

The majority of lamps has a smaller beam

B.6 Source book

o Possibly weak on lumen output and colour

To be used when an simple retrofit is Myer M.A., Paget, M.L, Lingard , R.D. (2003) CALiper Benchmark Report - Performance of T12 and T8
required and low maintenance and life tim Flourescent Lamps and Troffers and LED Linear Replacement Lamps
are important. Lighting quality is not Ryckaert, W.R.et al. (2011); Performance of LED linear replacement lamps.
enhanced. Ryckaert, met, K. oelandts, I van Gils, M.; Hanselaer, P. (2012): Linear LED tubes

An evaluation.

versus fluorescent lamp:

<« pack

Fachgebiet Lichttechnik der Technischen Universitat Berfin
Impressum
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Subtask B: Daylighting and Electric Lighting Solutions

B4: New Technologies: Facade Components & Demand Driven

+

A. Kostro / Leso-PB/EPFL B. Aktuna / FHG-IBP

%
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Subtask C: Methods and Tools

[Coordination: Jérdme Kaempf, EPFL, Bernard Paule, Estia, Switzerland]

Objective: Provide methods and tools to make energy efficiency and economics of
lighting retrofits transparent to stakeholders.

C.1 Analysis of workflow and needs
C.2 State of the art review

C.3 Development of a simple
integrated rating model

C.4 Energy audit and inspection procedures

C.5 Advanced and future simulation tools

INDIVIDUAL OFFICE: NORTH ORIENTATION
Diffuse Daylighti scaleas a ion of the latitude

|Vll')'Gnod‘ Good Average | Low ‘ Very Low

Anbau
Pendel

Average Daylighting autonomy [%]

Arbeitsplatzleuchte

-
2
H

Latitude [*]
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Subtask D: Case Studies

[Coordination: Marie-Claude Dubois, Lund University, Sweden]

Objective: Perform building stock analysis including generation of a building typology for
lighting retrofits. Based on this deliver proven and robust evidence on
achievable savings and show integrated retrofit strategies for representative
Case studies

- - - - - - - - - —— - - - - - — — - — — - Offices/administrative buildings

D.1 Building stock/typology —HHHHHH A HH e
. S EEEEEEEEEEEEEEEEEEEBEEEREEE Stores/retail/commercial/trade/shops/whole sale

D.2 State-of-the-art review L HH T

D.3 Assessment and monitoring procedure et il s

W Agriculture

i
m Others/other services
B Warehouses/storage/storehouses

M Transportation/public transport

D.4 Case study assessment

D.5 Overall conclusions, lessons learned

W Meeting places/public assembly

D.6 Case study book / e-documentation

W Churches/cult/religious workship

W Public order and safety
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Subtask D: Case Studies
D4. Case Study Assessment

NEW Case study buildings, by country

Country Category Name Location Notes
1 Education E-huset LTH Campus, Lund
2 Education V-huset LTH Campus, Lund
3 Education A-huset LTH Campus, Lund
4 Office (see Peter Pertola) Stockholm See PP
5 Office (see Peter Pertola) Stockholm See PP
6 Education School ? Helsingborg See NG

‘ Denmark ‘

7 Office Horsens Town Hall Horsens
8 Industry Alfa Laval building Ask WO
9 Education School See WO

\ Belgium

_ BBRI L'melette (Wavre)

\ The Netherlands \

Austria

Germany

11 Office Marquardt Head Office Rietheim-Weilheim
12 Education Uhland-School Stuttgart
13 Health Care Health Care Medical Center Bad Rappenau
15 Education Friedrich-Frébel-School Olbersdorf
16 Office Ask RJ
17 Education School Ask RJ
18 Retail Shop Ask RJ
19 Industry Workshop Ask RJ
20 Other Exhibition space Ask RJ
‘ Norway ‘
21 School 7?7 See BM
buildings
22 Office ?7?? See BM
23 Campus NTNU | For sure See BM

HORSENS KOMMUNE
Sl el
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Joint Working Group: Lighting Retrofit Adviser

[Coordination: Jan de Boer, Fraunhofer-IBP, Germany]

Objective:

To develop an electronic interactive source book (Lighting Retrofit Adviser)

including and presenting all Task results in an user-friendly and target group

specific way

JWG.1 Software Specification
(Concept, Architecture
and software design)

JWG.2 Concept evaluation
and proof

JWG.3 Implementation

JWG.4 Quality assurance,
validation and
national adaptions

7

] Market and policy

issues including
benchmarks

STB

P

1 Lighting retrofit

technology source book

including specific new
l retrofit technologies.

Lighting Retrofit Adviser

Integrated
Information Calculation &
Rating
\ "
Il Market Retrofit Method
| information, f’é%.l Ca;?' ano Light (Overall) Eco-
) Benchmarks niques L Tools Energy nomics
_

STC

Calculation Engine,

I Building Stock Analysis I

I case study source book. |

Set of simple energetic and 1

economic rating and

| calculation methods and tools.
~ 7/
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*
N

Lighting Retrofit Adviser

design inspirations, design advice, decision and design tools for relighting

Select your Country

o I i-H:="=iT 0]

You are

Investor / Owner v

Engineers

START

Local authorities
? 2lan

i

Contractors

|dentify _ _ Starting the
. Financing relighting
Potentials process

Discover what potentials lie
in relighting and specifically

in your building (portfolio),

Investigate on financial
aspects

then decide how to proceed

You see it as an
opportunity: See
recommendations on how
to get started

Identify demands
by simple
question,
user is

who the

Configure the
contained
information
(components)
a suited
workflows

into

Leave access to
other information
(components) open

Here a more
target group
oriented starting
page.
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Who is behind the activity ...

ich — Bayer

30 participants
18 universities/institutes/companies
14 Countries
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Information & Dissemination

A SHC HOME | TASK HOME SEARCH A

SHC Task 50

SOLAR HEATING & COOLING PROGRAMME g g
INTERNATIONAL ENERGY AGENCY Advanced Lighting for
Retrofitting Buildings
Abaut Praject
Home = Publications Search:
Participants . . . Advanced Gearch | Clear
Project (Task) Publications Order by: [Publication Date ] [Descending =]
Iecitgs f Bt The fallowing are publications developed under Task 50:
News Task 50 Brochure A
Advanced Lighting Solutions for Retrofitting Buildings e £
Publications Juli 2013 - POF 1 45M8 - Posted. 7.18.2013 a4 Nutions f bulldk
The owerall objective is to accelerate retrafitting of daylighting and electric lighting salution oA s bout 02 )
Related Sites nonrresme_nha\ sector using cost efective best practice approaches, which can be used o SOLAR HEATING & COOLING PROGRAMME
typical existing buildings. ] [Pt e | [ S INTERNATIONAL ENERGY AGENCY
Member Ara . Fomtogrone, DX [rpe— v‘.t;ztm M Duben, SE
o (| ER v || =
ana Studies.
— C | o | ) IEA SHC Task 50
Example of a simpie fool sasy and quc o use Structure of IEA SHC Task 50 Advanced Lighting
h tt p . //t aS k50 i ea S h C O rg/ Deliverables Coordination Solutions for
" - - Within the scope of Task 50, the following main Subtask A: Market and Policies Retrofitting Buildings
deliverables are anticipated Marc Fontoynont, Danish Bullding Research Institute (SBI),

Copenhagen, Denmark

* Report on the lighting retrofit market, including

policy issues and proposals of action Subtask B: Daylighting and Electric Lighting Solutions Davliah
» Source book on daylighting and electric lighting Martine Knoop, Technische Universitat (TU) Berlin, Germany aylighting
retrofit technologies, covering low-budget and new Electric Lighting

Subtask C: Methods and Tools

Jéréme Kaempf' and Bernard Paule®, Switzerland
Ecole Polytechnique Fédérale de Lausanne (EPFL)

*Estia SA, Lausanne

advanced retrofit solutions

* Toolbox with (simple) methods and tools for energy
and economic auditing, rating and performance

Lighting Controls

simulation
» Documentation of realized projects and case studies Subtask D: Case Studies
of kghting retrofits for different bullding types Marie-Claude Dubois, Lund University, Sweden

“Lighting Retrofit Adviser” Operating Agent:

An electronic, interactive source book indluding Jan de Boer, Fraunhofer Institute for Buiiding Physics,
design advice and recommendations, decision- Stuttgart, Germany

making tools and design tools for lighting retrofits

Website: www iea-shc org/task50
Most deliverables will be available on the Website Email:  1ask50 info@iea-she org
In addition, Workshops and Newsletters will inform about
progress and disseminate important outcomes

Task Duration: January 2013 - December 2015
The “New Gallery” (Kassel. Germany) before and after refurbushment

PARTICIPATING COUNTRIES: AUSTRIA - BEL!

CHINA - DENMARK - FINLAND - GERMANY - ITALY - JAPAN - NETHE! DS - NORWAY - SOUTH AFRICA - SWEDEN - SWITZERLAND
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,LOw hanging fruits*
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